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FSWX Documentation overview

1.1

1.2

1.3

Service manual

Documentation overview

This section provides an overview of the FSWX user documentation. Unless specified
otherwise, you find the documents at:

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

https://www.rohde-schwarz.com/product/FSWX

Getting started manual

Introduces the FSWX and describes how to set up and start working with the product.
Includes basic operations, typical measurement examples, and general information,
e.g. safety instructions, etc. A printed version is delivered with the instrument.

User manuals and help

Separate user manuals are provided for the base unit and the firmware applications:

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

® Firmware application manual
Contains the description of the specific functions of a firmware application, includ-
ing remote control commands. Basic information on operating the FSWX is not
included.

The contents of the user manuals are available as help in the FSWX. The help offers
quick, context-sensitive access to the complete information for the base unit and the
firmware applications.

All user manuals are also available for download or for immediate display on the Inter-
net.

Service manual

Describes the performance test for checking compliance with rated specifications, firm-
ware update, troubleshooting, adjustments, installing options and maintenance.

The service manual is available for registered users on the global Rohde & Schwarz
information system (GLORIS):
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FSWX Documentation overview

Release notes and open-source acknowledgment (OSA)

1.4 Instrument security procedures

Deals with security issues when working with the FSWX in secure areas. It is available
for download on the internet.

1.5 Printed safety instructions

Provides safety information in many languages. The printed document is delivered with
the product.

1.6 Specifications and brochures

The specifications document, also known as the data sheet, contains the technical
specifications of the FSWX. It also lists the firmware applications and their order num-
bers, and optional accessories.

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

See https://www.rohde-schwarz.com/brochure-datasheet/FSWX.

1.7 Calibration certificate

The document is available on https://gloris.rohde-schwarz.com/calcert. You need the
device ID of your instrument, which you can find on a label on the rear panel.

1.8 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 https://www.rohde-schwarz.com/firmware/FSWX
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FSWX Documentation overview

Application notes, application cards, white papers, etc.

1.9 Application notes, application cards, white papers,
etc.

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

See https://www.rohde-schwarz.com/application/FSWX
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FSWX Welcome to the 5G NR measurement application

Overview of the 5G NR applications

2 Welcome to the 5G NR measurement appli-
cation

The 5G NR application adds functionality to measure signals according to the 3GPP
5G NR standard to the FSWX.

This user manual describes the functionality of the application, including remote control
operation.

Functions that are not discussed in this manual are the same as in the spectrum appli-
cation and are described in the FSWX user manual. The latest versions of the manuals
are available for download at the product homepage.

http://www.rohde-schwarz.com/product/fswx

@ Bandwidth of 5G NR signals
5G NR signals have a bandwidth between 3 MHz and 400 MHz.

Measuring signals greater than 40 MHz requires an FSWX with one of the optional
bandwidth extensions.

Installation

You can find detailed installation instructions in the FSWX getting started manual or in
the release notes.

2.1 Overview of the 5G NR applications

You can extend the functionality of the 5G NR application with additional features.

R&S FSW3-KM320

The FSWX-KM320 is the base license for 5G NR measurements on the downlink up to
3GPP release 16.

All licenses that unlock additional features require this base license.
® Basic signal characteristics (like multiple component carriers, frequency ranges
and channel bandwidths).

® (Automatic) demodulation and configuration of the PDSCH and synchronization
signal (SS/PBCH).

® Configuration and analysis of multiple frames and bandwidth parts (multi-numerol-
ogy).

® Configuration and analysis of special downlink channels and reference signals (like
the PDCCH, the CSI-RS or the PT-RS).

® Configuration and analysis of various demodulation reference signals.
® Configuration of DCI parameters.
® Mapping of channels to different antenna ports.
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Overview of the 5G NR applications

® LTE coexistence analysis.

® Synchronization of the configuration with a connected Rohde & Schwarz signal
generator.

® Tools to refine and filter the measurement results.

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

® Available measurements: EVM, ACLR, SEM, time alignment and on / off power.

R&S FSW3-KM321

The FSWX-KM320 is the base license for 5G NR measurements on the uplink up to
3GPP release 16.

All licenses that unlock additional features require this base license.

® Basic signal characteristics (like multiple component carriers, frequency ranges
and channel bandwidths).

® (Automatic) demodulation and configuration of the PUSCH.

® Configuration and analysis of multiple frames and bandwidth parts (multi-numerol-
ogy).

® Configuration and analysis of special uplink channels and reference signals (like
the PUCCH, the PRACH, the SRS or the PT-RS).

® Configuration and analysis of various demodulation reference signals.
® Mapping of channels to different antenna ports.

® Synchronization of the configuration with a connected Rohde & Schwarz signal
generator.

® Tools to refine and filter the measurement results.

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

® Available measurements: EVM, ACLR and SEM.

R&S FSW3-KM324
The FSWX-KM324 is a license that adds MIMO functionality to 5G NR measurements.

The application supports the following features.
® Analysis of multiple data streams in a MIMO setup.
® Advanced configuration of the antenna port mapping.

® Extended functionality of the EVM result displays, including new result displays to
measure, for example, the phase characteristics of the signal.

® Analysis of MIMO streams using multiple signal analyzers, oscilloscopes or power
Sensors.

® (Calibration of the test setup using the R&S FSW3-K544 application.

R&S FSW3-KM326

The FSWX-KM324 is a license that adds features introduced with 3GPP release 17
and 18 to 5G NR measurements.
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Starting the application

® New deployment frequency range (FR2-2, up to 71 GHz).

® New channel bandwidths introduced for FR2-2 (800 MHz, 1600 MHz and 2000
MHz).

® New subcarrier spacings for various channels (user allocations, SS/PBCH, PRACH
etc.) introduced with FR2-2.

® New channel bandwidths introduced with release 17 (35 MHz and 45 MHz).
® New channel bandwidths introduced with release 18 (3 MHz).
® Support of 1024QAM modulation in FR1.

® New operating bands, test models and limits for ACLR and SEM measurements
introduced with release 17.

® New test model categories for repeaters and satellite access nodes.

R&S FSW3-KM331

The FSWX-KM331 is a license that adds cross-correlation functionality to 5G NR mea-
surements.

R&S FSW3-KM332

The R&S FSW3-KM332 is a license that adds features to combine different 5G NR
measurements in a single measurement sequence.

R&S FSW3-KM335

The FSWX-K184 is a license that adds features for measurements on signals with
characteristics not specified by 3GPP.

® Custom constellation for PUSCH allocations.

e Additional modulation types not specified by 3GPP (see datasheet for details).

® Additional channel bandwidths not specified by 3GPP (see datasheet for details).
e Extended cyclic prefix for selected subcarrier spacings (see datasheet for details).

® Additional subcarrier spacings not specified by 3GPP for selected channel band-
widths.

2.2 Starting the application
The 5G NR measurement application adds a new entry to the mode selection menu.

1. Select [Mode].

A dialog box opens that contains all operating modes and applications currently
available on your FSWX.

2. Select "5G NR".
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FSWX Welcome to the 5G NR measurement application

Understanding the display information

The FSWX opens a new instance for the 5G NR measurement application.
The measurement starts immediately with the default settings.

3. Select "Overview" from any menu to begin configuring the measurement.

The 5G NR measurement application supports the "Cross-Application Control and Trig-
gering" ("CrossACT") functionality. If you link the 5G NR measurement application to
other applications in a "CrossACT" group, you can perform a synchronous data cap-
ture with all other members of the group.

For more information, see "Cross Application Control and Triggering (CrossACT)" in
the FSWX User Manual.

Improve EVM (via X-Corr)
Enables the use of the cross-correlation function to improve the EVM results.

If enabled, the application demodulates the signal and calculates the error vectors on
the two signal paths first. Then the calculated error vectors from both paths are correla-
ted in the time and the frequency domain. As a result, noise, distortion from inherent
analyzer components and other transmission effects in the signal are eliminated. Thus,
the EVM improves.

Optional applications require an additional licence that includes cross-correlation to
support the "EVM improvement (via X-Corr)" function.

For details, see "X-Corr EVM improvement” in the general functionality section of the
FSWX User Manual.

Remote command:
[SENSe:]IQ:XCORrelation[:STATe] on page 217

2.3 Understanding the display information

The following figure shows the default display when the 5G NR application starts. All
different information areas are labeled. They are explained in more detail in the follow-
ing sections.
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Understanding the display information
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Figure 2-1: Overview of the default screen

1 = Toolbar

2 = Application info panel
3 = Window title bar

4 = Subwindows (views)
5 = Subwindow header
6 = Resulr display

7 = Diagram footer

8 = Status bar

9 = Softkey bar

2.3.1 Application info panel

Beneath the application name, important settings for the application instance are dis-

played in the application info panel. If you double-click a setting in the application info
panel, the corresponding settings dialog or links to the corresponding settings are dis-
played.

For information on additional hardware information and icons displayed in the applica-
tion info panel, see the FSWX User Manual.

The application info panel shows the following information for the 5G NR measurement
application:

RF settings per input source

For each RF input connector, the following settings are displayed.
e "Center Frequency"

® "Reference level"

e "Att": Overall mechanical and electronic RF attenuation

User Manual 1706.7100.02 — 01 16



FSWX Welcome to the 5G NR measurement application

Understanding the display information

If an overload occurs at one of the RF input connectors, the corresponding RF input
label is highlighted red.

RF A

22 GHz 0.00 dBm 30 45 pa

Data acquisition
Shows information about the data capturing process.

® "Capture time": indicates the Capture time.
® Frame count: indicates how many frames are captured. The number in brackets
indicates which frame is currently analyzed.

Signal description
Shows basic information about the 5G signal.

® "Mode": indicates the link direction and the channel bandwidth.
® "Freq range": indicates the deployment range.

Data acquisition
Shows information about the evaluated signal parts.

® "Frame": indicates the frame that is currently analyzed.

e "BWP/SS": indicates the bandwidth part or synchronization signal that is currently
analyzed.

® "Slot": indicates the slot that is currently analyzed.

Sweep
The following sweep values are displayed for each input source:
® "Mode": Sweep mode
"SGL": single sweep mode
— "CONT": continuous sweep mode
® Sweep count ("x/y"): The current signal count for measurement tasks that involve a
specific number of subsequent sweeps.

2.3.2 Window title bar

Each result display contains information about its contents in the window title bar. The
displayed information depends on the selected result display.

3 EVM vs Carrier @®1Avg ©2 Min @3 Max

Figure 2-2: Information in the title bar in the frequency error versus symbol result display

1 = Window number

2 = Window name (type of result display)
3 = Trace information: trace color

4 = Trace information: trace number

5 = Trace information: trace mode
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Understanding the display information

® All diagrams show the window number and type of result display.
The window number is important for selecting a certain result using remote com-
mands.

® Most diagrams contain trace information.

® Some diagrams contain controls to customize the diagram contents. The title bar of
the "Allocation Summary", for example, contains a control to select which columns
are displayed.

® |f you analyze multiple component carriers or frames, the title bar shows which CC
or frame is analyzed.

Subwindows

If you are using subwindows, each subwindow has its own title bar. The information
from the window title bar moves to the subwindow title bars.

2.3.3 Diagram footer

The result displays contain information about its contents in the diagram footer. The
displayed information depends on the result display.

For more information, see Section 3, "Measurements and result displays”,
on page 19.

2.3.4 Status bar information

The status bar beneath the result displays indicates the following information:
® Global instrument settings and functions

® Errors or messages on irregularities during operation

® The progress of the current operation

® The date and time settings of the instrument

Regarding the synchronization state, the application shows the following labels.
e "Sync OK"
The synchronization was successful. The status bar is green.

® "Sync Failed"
The synchronization was not successful. The status bar is red.
If you are measuring several component carriers, the message also indicates
which component carrier could not be synchronized.

For details, see the FSWX User Manual.
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Selecting measurements

3 Measurements and result displays

3.1

The 5G NR measurement application features a set of measurements that allow you to
analyze different aspects of the signal.
® Measurements define the way that the FSWX captures and analyzes the signal.

® 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 sub-
windows.

® Result views within result displays represent different data streams and are part of
a result display when you capture multiple data streams.

Remote command:
Measurement selection: CONFigure [ :NR5G] :MEASurement on page 215

Result display selection: LAYout : ADD[ :WINDow] on page 150

e Selecting MEeaSUrEMENTS........ccoie i e e e e e e e e 19
o Selecting result diSPlays.........cooeiiiiiiiii e ————— 20
o Performing MeasuremMeENtS. ... .. ... i 21
e Results for I/Q MeasuremMents........cc.uuiiiiiiiiiiee e 21
o Results for PRACH @NalySiS......cccoiiiiiiiiiiiiiieie ettt e 46
o Frequency SWEeep MeEaSUrEMENTS......cccuuuriiiiiiieeaee i e e e e e e e e e e 47
e EVM improvement using cross-correlation..............ooovvvvviiiiiiiiiicccciiiie e, 51
o Reference: custom lIMItS.. ..o e 52

Selecting measurements

Access: [Meas]

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 dif-
ferent 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 5G NR 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, "Results for I/Q measure-
ments", on page 21.

Remote command:
CONFigure[:NR5G] :MEASurement on page 215
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Selecting result displays

PRACH Analysis
EVM measurements record, process and demodulate the PRACH. The result displays
available for PRACH measurements show various aspects of the PRACH signal qual-

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

Remote command:
CONFigure[:NR5G] :MEASurement on page 215

Channel Power ACLR
ACLR measurements sweep the frequency spectrum instead of processing I/Q data.

The ACLR measurements evaluates the leakage ratio of neighboring channels and
evaluates if the signal is within the defined limits. The measurement provides several
result displays. You can combine the result displays in any way.

For more information on the result displays, see Section 3.6, "Frequency sweep mea-
surements”, on page 47.

Remote command:
CONFigure[:NR5G] :MEASurement on page 215

SEM
SEM measurements sweep the frequency spectrum instead of processing I/Q data.

The SEM measurements tests the signal against a spectrum emission mask and eval-
uates if the signal is within the defined limits. The measurement provides several result
displays. You can combine the result displays in any way.

For more information on the result displays, see Section 3.6, "Frequency sweep mea-
surements", on page 47.

Remote command:
CONFigure[:NR5G] :MEASurement on page 215

3.2 Selecting result displays

Access: Bl or "Overview" > "Display Configuration"

The FSWX opens a menu to select result displays. The number and types of result dis-
plays depend on the selected measurement.

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

e Capture Buffer

® EVM vs Carrier

® Power Spectrum

® Result Summary

® Alloc ID vs Symbol x Carrier

® Constellation Diagram

From that predefined state, add and remove result displays as you like. For more infor-
mation about working with the result displays, refer to the user manual of the FSWX.
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Results for I/Q measurements

Remote command: LAYout : ADD[ : WINDow] on page 150

Subwindows within result displays

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

® The first tab shows the results for all data streams.
® 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 FSWX captures and analyzes the data again and again.

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

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

In "Single Sweep" mode, the FSWX 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 FSWX.

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 use-
ful, for example, if you want to apply different modulation settings to the same 1/Q data.

3.4 Results for I/Q measurements

Access: [Meas] > "EVM / Frequency Error / Power"

For 1/Q measurements, the FSWX captures and then analyzes the demodulated 1/Q
data. I/Q measurements provide various result displays that show different aspects and
characteristics of the captured signal.

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

Remote command:

Measurement selection: CONFigure [ :NR5G] :MEASurement on page 215
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3.4.1

Results for I/Q measurements

Result display selection: LAYout : ADD[ :WINDow] on page 150

Result summary

In addition to various graphical results, the FSWX provides a numerical result summary
for 1/Q measurements. The result summary shows a multitude of results that indicate
the signal quality, combined in one table.

The result summary is split into several parts.

® Frame statistics, which evaluate the metrics of the resource elements in a complete
frame.
Results are averaged over frames.

® Slot and subframe statistics, which evaluate metrics of the resource elements in a
single slot or subframe.
Results are averaged over slots / subframes.

If you are using different numerologies, the FSWHX first averages all slots with the same
numerology, before calculating the overall mean value.

Each row in the table corresponds to a certain metric or result parameter. You can add
or remove results that you want to display as necessary.

By default, the FSWX evaluates the results over all captured frames, bandwidth parts,
subframes and slots. For most results, the result summary therefore contains a mean
(average), maximum and minimum value.

3 Result Summary Selected Frame  Frame Averaged
Frame Results Averaged Limit Max Min .
EVM PUSCH QPSK (%) 17.50 0.50 0.50
EVM PUSCH 16QAM (%) 12.50
EVM PUSCH 640QAM (%) 8.00
EVM PUSCH 2560QAM (%) 4.30
EVM DMRS PUSCH QPSK (%) & 17.50
EVM DMRS PUSCH 16QAM (%) 12.50
EVM DMRS PUSCH 64QAM (%) 8.00
EVM DMRS PUSCH 256QAM (%) 4.30
EVM PUCCH (%) 17.50
EVM DMRS PUCCH (%)

Results for Selection BWP All, Subframe All, Slot All

EVM Al (%) 0.50 0.50
EVM Phys Channel (%) 0.50 0.50
EVM Phys Signal (%) 0.50 0.51
Frequency Error (Hz) -3.72 -3.58
Sampling Error (ppm) -0.00 -0.00

Limit check

The FSWX also tests several results against limits, if 3GPP has defined limits for a
result. Limits are only evaluated if the signal complies with the 3GPP specification
regarding the number of analyzed frames and the results are averaged over all frames.
Depending on the limit test, the results are highlighted.

® |f one of the results passes the limit, the value is highlighted green.
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Results for I/Q measurements

® |f one of the results violates the limit, the value is highlighted red.
® Results that are not evaluated are not highlighted in a color.

For some results, you can define custom limits. For more information, see Section 3.8,
"Reference: custom limits", on page 52.

You can check if a result supports limit evaluation in the result descriptions below. The
result descriptions also indicate special behavior of the limit check.

Evaluation range and multiple frame analysis
Unavailable for PRACH analysis.

The evaluation range selects the way that results are evaluated and which values are
displayed.

For the frame statistics, the evaluation range is irrelevant. However, you can select a
specific frame that you want to analyze.

® Select "Frame Averaged" in the result summary header to display the average
result over all analyzed frames. The average results relate to all frames, not just
the frames in the capture buffer.
The table also shows the minimum and maximum values over the analyzed
frames.

® Select "Selected Frame" in the result summary header to display the results for a
single frame.
If you analyze a single frame, the mean, minimum and maximum values are the
same.

2 Result Summary Selected Frame  Frame Averaged

For the slot statistics and subframe statistics, the effects of the evaluation range are
as follows.

® Select "Frame Averaged" in the result summary header to display the average
results over all analyzed slots in all analyzed frames. The average results relate to
all frames, not just the frames in the capture buffer. The table also shows the mini-
mum and maximum values found in the analyzed frames.
When you select a specific BWP, subframe or slot while in "Frame Averaged"
mode, the FSWX automatically selects "Selected Frame" mode.

® Select "Selected Frame" in the result summary header to display the results over
all analyzed slots in a single frame. The analyzed frame depends on the frame that
you have selected. In this case, you can filter the evaluation range as you like.

Examples:

— If you select a specific BWP: the FSWX takes the average over all slots in the
selected BWP.

— If you select a specific subframe: the FSWX takes the average over all slots in
the selected subframe.

— If you select a specific slot: the FSWX shows the result for that slot.
Note that selecting a specific slot for the subframe results (frequency and sam-
pling error) does not make a difference, because those results are always cal-
culated over a complete subframe.
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Results for I/Q measurements

The current evaluation range is indicated in the header row of the slot statistics.

Multiple carrier analysis
Unavailable for PRACH analysis.

For measurements on multiple carriers, the contents of the result summary depend on
your configuration, especially the CC result setting.

® Select "CC Result" = "All" to display information about all component carriers,
regardless of the number of component carriers.

— The "All" tab shows the average results for all component carriers. Each col-
umn in the table corresponds to one component carrier.

— The "View <x>" tabs show the detailed results for the component carriers
assigned to the two views.

® Select "CC Result" = "Viewed" to display information about the component carriers
assigned to the two views.

— The "All" tab shows the average results for the two selected component carri-
ers. Depending on your selection in the result summary header, the results are
either averaged over all frames, or relate to a single frame.

— The "View <x>" tabs show the detailed results for the component carriers
assigned to the two views. Depending on your selection in the result summary
header, the results are either averaged over all frames, or relate to a single,
selected frame.

If you analyze only one frame, the results are the same in both cases.

Note that analyzing all component carriers is slower compared analyzing the viewed
component carriers, because of the postprocessing that occurs during the analysis.
Thus, if time is an issue, you can select two component carriers to analyze, and, if you
are later interested in the characteristics of another component carrier, analyze that
component carrier later - the data of the other carriers is available, it is just not ana-
lyzed.

Units
Most of the units of the results are fixed.

The unit of the EVM results depends on the selected EVM unit.

Cross-correlation

When cross-correlation is on, all EVM results in the result summary show the cross-
correlated EVM value. Note that channel-specific EVM results are not calculated when
cross-correlation is on and are therefore not displayed.
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Results for I/Q measurements
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Remote queries
The remote commands to query individual results and limit check results are indicated
in the description of the respective result.

Alternatively, you can query all results or limit check results at the same time using a
single command.

Remote command:

Results: FETCh [ :CC<cc>] [: ISRC<ant>] [ : FRAMe<fr>] :SUMMary:ALL?

on page 155

Limit check: CAL.Culate<n>:LIMit<li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>]:SUMMary:ALL:RESult? on page 182

EVM PUSCH
EVM for all PUSCH resource elements with a certain modulation in the analyzed frame
(PI/2 BPSK, QPSK, 16QAM, 64QAM, 256QAM).

3GPP release 17 adds 1024QAM modulation.

The values for resource elements with a PI/2 BPSK modulation are only calculated if
you turn on transform precoding.

When you turn on transform precoding, the allocations actually contain a PTRS. In that
case, the result summary also shows the combined EVM for PUSCH and PTRS.

Limit evaluation supported for modulations specified by 3GPP.

The beyond 5G license adds 4096QAM, 16kQAM and custom modulation.
Unavailable for PRACH analysis.

Remote command:

P1/2 BPSK: FETCh [ :CC<cc>] [:ISRC<ant>] [ : FRAMe<fr>] : SUMMary: EVM:
USPB[:AVERage] ? on page 169

QPSK: FETCh[:CC<cc>] [: ISRC<ant>] [ :FRAMe<fr>] :SUMMary:EVM:USQP[ :
AVERage] ? on page 169

16QAM: FETCh[:CC<cc>] [ : ISRC<ant>] [ :FRAMe<fr>] :SUMMary:EVM:USST[ :
AVERage] ? on page 170

64QAM: FETCh[:CC<cc>] [:ISRC<ant>] [ :FRAMe<fr>] :SUMMary:EVM:USSF[:
AVERage] ? on page 170

256QAM: FETCh [ :CC<cc>] [ : ISRC<ant>] [ :FRAMe<fr>] :SUMMary:EVM:

USTS [ :AVERage] ? on page 171
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1024QAM: FETCh [ :CC<cc>] [:ISRC<ant>] [ :FRAMe<fr>] : SUMMary:EVM:
US1K[:AVERage] ? on page 166

4096QAM: FETCh[:CC<cc>] [:ISRC<ant>] [ :FRAMe<fr>] :SUMMary:EVM:
US4K [ :AVERage] ? on page 167

16kQAM: FETCh[:CC<cc>] [:ISRC<ant>] [ :FRAMe<fr>] :SUMMary:EVM:
USl6k[:AVERage] ? on page 167

Custom: FETCh[:CC<cc>] [:ISRC<ant>] [ : FRAMe<fr>] :SUMMary:EVM:
USCustom|[:AVERage] ? on page 168

Limit check PI1/2 BPSK: CALCulate<n>:LIMit<li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM:USPB:MAXimum:RESult? on page 188

Limit check QPSK: CALCulate<n>:LIMit<li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM:USQP:MAXimum:RESult? on page 189

Limit check 16QAM: CAL.Culate<n>:LIMit<1li>[:CC<cc>][:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM:USST:MAXimum:RESult? on page 190

Limit check 64QAM: CALCulate<n>:LIMit<li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] : SUMMary:EVM:USSF:MAXimum:RESult? on page 189

Limit check 256QAM: CALCulate<n>:LIMit<li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM:USTS :MAXimum:RESult? on page 191

EVM DMRS PUSCH
EVM for all PUSCH DMRS resource elements with a certain modulation in the ana-
lyzed frame (PI/2 BPSK, QPSK, 16QAM, 64QAM, 256QAM).

The values for resource elements with a P1/2 BPSK modulation are only calculated if
you turn on transform precoding.

Limit evaluation supported for modulations specified by 3GPP.
The beyond 5G license adds 4096QAM, 16kQAM and custom modulation.
Unavailable for PRACH analysis.

Remote command:

P1/2 BPSK: FETCh [ :CC<cc>] [:ISRC<ant>] [ : FRAMe<fr>] : SUMMary:EVM:
SDPB [ : AVERage] ? on page 162

QPSK: FETCh[:CC<cc>] [: ISRC<ant>] [ :FRAMe<fr>] :SUMMary:EVM:SDQP | :
AVERage] ? on page 162

16QAM: FETCh[:CC<cc>] [ :ISRC<ant>] [ :FRAMe<fr>] : SUMMary:EVM:SDST[ :
AVERage] ? on page 164

64QAM: FETCh[:CC<cc>] [:ISRC<ant>] [ :FRAMe<fr>] :SUMMary:EVM:SDSF[:
AVERage] ? on page 163

256QAM: FETCh [ :CC<cc>] [: ISRC<ant>] [ :FRAMe<fr>] : SUMMary:EVM:

SDTS [ :AVERage] ? on page 164

4096QAM: FETCh [ :CC<cc>] [ : ISRC<ant>] [ : FRAMe<fr>] : SUMMary:EVM:
SD4K [ : AVERage] ? on page 161

16kQAM: FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>] :SUMMary:EVM:
SD16k[:AVERage] ? on page 160

Custom: FETCh [ :CC<cc>] [: ISRC<ant>] [ :FRAMe<fr>] :SUMMary:EVM:
SDCustom[:AVERage] ? on page 161

Limit check PI1/2 BPSK: CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM: SDPB:MAXimum:RESult? on page 184
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Limit check QPSK: CALCulate<n>:LIMit<1i>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM: SDQP:MAXimum:RESult? on page 184

Limit check 16QAM: CALCulate<n>:LIMit<li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM:SDST:MAXimum:RESult? on page 185

Limit check 64QAM: CALCulate<n>:LIMit<li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM: SDSF:MAXimum:RESult? on page 185

Limit check 256QAM: CAL.Culate<n>:LIMit<li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM: SDTS :MAXimum:RESult? on page 186

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

Limit evaluation supported.
Unavailable for PRACH analysis.

Remote command:

Result: FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:EVM:UCCH[ :
AVERage] ? on page 166

Limit check: CALCulate<n>:LIMit<li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM:UCCH:MAXimum:RESult? on page 187

EVM DMRS PUCCH
EVM for all PUSCH DMRS resource elements in the analyzed frame.

Unavailable for PRACH analysis.

Remote command:

Result: FETCh [ :CC<cc>] [:ISRC<ant>] [ :FRAMe<fr>] :SUMMary:EVM:UCCD[ :
AVERage] ? on page 165

Limit check: CALCulate<n>:LIMit<1li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM:UCCD:MAXimum:RESult? on page 187

BLER (%)

Block error rate (BLER) for all code blocks used by the PUSCH as a percentage. The
BLER is the ratio of the number of erroneously transmitted code blocks to all code
blocks in the analyzed frame.

Note that the result is only calculated if the number of bits per code block is identical
for all allocations.

To see the BLER results, you have to turn on the throughput measurement.

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:BLER[:AVERage]?
on page 156

TPUT (%)
Throughput for all code blocks used by the PUSCH. The BLER is the ratio of the num-
ber of successfully transmitted code blocks to all code blocks in the analyzed frame.

Note that the result is only calculated if the number of bits per code block is identical
for all allocations.

Prerequisites for the throughput measurement:
® License for the O-RAN measurement application.
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® Active throughput measurement.

® An encoded signal - the FSWX automatically selects decoded payload data for the
throughput measurement.

Remote command:

FETCh[:CC<cc>] [:ISRC<ant>] [ :FRAMe<fr>]:SUMMary:TPUT[:AVERage]?

on page 176

EVM PRACH
EVM for all PRACH resource elements in the captured signal.

Available for PRACH analysis.
Remote command:

FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>] :SUMMary:EVM:PRACh[:
AVERage] ? on page 158

Frame Start Offset
Start of the frame relative to the start of the capture buffer.

Unavailable for "Frame Averaged" results, otherwise refers to the selected frame.

For PRACH analysis, it shows the start of the preamble relative to the start of the cap-
ture buffer.

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>] :SUMMary:FOFFset?
on page 176

EVM All
EVM for all resource elements in the selected evaluation range.

The result is a weighted average over all resource elements (PUSCH, DMRS etc.).
The number of occupied resource blocks and the number of used symbols of each
allocation is considered in the calculation of the mean EVM. Therefore, a fully loaded
PUSCH across multiple symbols gets a much higher weight than a single symbol
DMRS.

When cross-correlation is on, this result is the cross-correlated EVM for all resource
elements.

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>] :SUMMary:EVM[:ALL] [:
AVERage] ? on page 157

EVM Peak

EVM of the resource element with the highest EVM value in the selected evaluation
range.

Unavailable for PRACH analysis.

When cross-correlation is on, this result is he highest cross-correlated EVM value over
all resource elements.

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:EVM:PEAK] :
AVERage] ? on page 158
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EVM Phys Channel
EVM for all physical channel resource elements in the selected evaluation range.

A physical channel corresponds to a set of resource elements carrying information
from higher layers. PDSCH, PUSCH, PBCH or PDCCH, for example, are physical
channels.

When cross-correlation is on, this result is the cross-correlated EVM for all resource
elements.

Unavailable for PRACH analysis.
Remote command:

FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:EVM:PCHannel [ :
AVERage] ? on page 157

EVM Phys Signal
EVM for all physical signal resource elements in the selected evaluation range.

The reference signal is a physical signal, for example.

When cross-correlation is on, this result is the cross-correlated EVM for all resource
elements.

Unavailable for PRACH analysis.

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:EVM:PSIGnal/|:
AVERage] ? on page 159

Frequency Error
Difference in the measured center frequency and the reference center frequency.

The frequency error is calculated over a subframe.

The FSWX checks the measured frequency error against the limits defined by 3GPP.
The values are highlighted green (pass) or red (fail) respectively. The color of the mean
value indicates the overall limit check passes or fails. Note that if you evaluate a single
subframe only, the minimum, maximum and mean values are the same.

Remote command:

Result: FETCh[:CC<cc>] [:ISRC<ant>] [ :FRAMe<fr>] : SUMMary:FERRor [ :
AVERage] ? on page 172

Limit check: CALCulate<n>:LIMit<li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM: FERRor [ : AVERage] :RESult? on page 183

Sampling Error
Difference in measured symbol clock and reference symbol clock relative to the system
sampling rate.

The sampling error is calculated over a subframe.

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:SERRor|[:AVERage]?
on page 175

Power
Average time domain power for all resource elements in the selected evaluation range.
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Remote command:
FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:POWer [ :AVERage]?
on page 174

1/Q Offset
Power at spectral line "0" normalized to the total transmit power.

Not available for multiple BWPs.

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:IQOFfset](:
AVERage] ? on page 173

1/Q Gain Imbalance
Logarithm of the gain ratio between the Q-channel and the I-channel.

Not available for multiple BWPs and only calculated if you turn on the calculation.

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:GIMBalance]l:
AVERage] ? on page 173

I/Q Quadrature Error
Measure of the phase angle between Q-channel and I-channel deviating from the ideal
90 degrees.

Not available for multiple BWPs and only calculated if you turn on the calculation.

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:QUADerror/|:
AVERage] ? on page 175

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

The peak power is determined over multiple frames.
Unavailable for PRACH analysis.

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>]:SUMMary:CRESt[:AVERage]? on page 156

EVM analysis

Diagrams that show various aspects of the signal EVM.

Constellation DIagram...........eieiieei e e e e e e e e s e e s e e rrreeaaeeeesaaaanns 30
Y YL g o Yo I = 4 1= 31
EVIM VS CAlTI@....eeteeeeeeieeie ettt ettt et e e e e e e e e e e e e e e e e e e e e e e e s annnreeeees 32
YV YISV 41 o o ST 33
YV Y = ST 33

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.
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In the default state, the result display evaluates the full range of the measured input
data.

If you apply a boosting factor to resources as required by 3GPP for certain test models,
the constellation diagram excludes that boosting factor to display the constellation dia-
gram points. To consider the boosting factor for the calculation of the constellation
points, turn on the corresponding parameter.

The colors represent either the modulation type or the allocation type, depending on
your selection. The color mapping for modulation is as follows. The color mapping for
allocations is the same as in the allocation ID vs symbol vs carrier result display.

I RBPSK

: pi/2-BPSK

: QPSK
16QAM

: 64QAM

: 256QAM

: 1024QAM

: PSK (CAZAC)

You can filter the results by changing the evaluation range.

5 Constellation Diagram

Points Measured : 917280

The constellation diagram shows the number of points that are displayed in the dia-
gram.

Remote command:
Selection: LAY:ADD ? '1',LEFT,CONS
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 col-
ors in the diagram area represent the EVM. A color map in the diagram header indi-
cates the corresponding power levels.
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1 EVM vs Symbol X Carrier
6% 8% 10% 12% 14% 16%

2641
2161

1681
1201
721
241 42 60 7896 114 132 150 168 186 204 222 240 258

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

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 ele-
ments for each subcarrier. This average subcarrier EVM is determined for each ana-
lyzed slot in the capture buffer.

The contents of the result display depend on the evaluation range.

® |f you analyze all bandwidth parts (BWP), the result display contains a variable
number of traces that represent the bandwidth parts. The traces show the average
EVM of the corresponding signal part. The diagram header contains a legend that
shows the information that each trace carries.

® |f you analyze only one specific bandwidth part, or a single subframe, the diagram
contains three traces. The traces show the following information.
— The average subcarrier EVM over all slots in the selected signal part.
— The lowest subcarrier EVM over all slots in the selected signal part.
— The highest subcarrier EVM over all slots in the selected signal part.

® |f you analyze only a single slot, the diagram contains one trace. That trace shows
the subcarrier EVM for that slot only. Average, minimum and maximum values in
that case are the same.

The x-axis represents the center frequencies of the subcarriers. The y-axis shows the
EVM in % or in dB, depending on the EVM Unit.

4 EVM vs Carrier o1 Avge 2 Min ® 3 Max
0.6 %

0.5 %

4% “‘

f
|
0

2%

0.0 Hz 9.83 MHz/ 98.28 MHz
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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 213

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 the resource ele-
ments for each subcarrier. This average subcarrier EVM is determined for each ana-
lyzed slot in the capture buffer.

The contents of the result display depend on the evaluation range.

® |f you analyze all bandwidth parts (BWP), the result display contains a variable
number of traces that represent the bandwidth parts. The diagram header contains
a legend that shows the information that each trace carries.

® |f you analyze only one specific bandwidth part, a single subframe or a single slot,
the diagram contains one trace. That trace shows the average EVM of the symbols
in the selected signal part.

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 FSWX could
not determine the EVM for that symbol.

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

l‘i]

830.03 ps/ 9.9603 ms

Remote command:

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

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 213

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 contents of the result display depend on the evaluation range.

® |f you analyze all bandwidth parts (BWP), the result display contains a variable
number of traces that represent the bandwidth parts. The traces show the average
EVM of the corresponding signal part. The diagram header contains a legend that
shows the information that each trace carries.

® |f you analyze only one specific bandwidth part, or a single subframe, the diagram
contains three traces. The traces show the following information.
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— The average subcarrier EVM over all slots in the selected signal part.
— The lowest subcarrier EVM over all slots in the selected signal part.
— The highest subcarrier EVM over all slots in the selected signal part.

® |f you analyze only a single slot, the diagram contains one trace. That trace shows
the subcarrier EVM for that slot only. Average, minimum and maximum values in
that case are the same.

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 maxi-
mum values in that case are the same. For more information, see "Subframe Selec-
tion" on page 139.

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.

6 EVM vs RB ® ] Avge® 2 Min ® 3 Max

0.35 %

|
s

‘41“: Y
N el gl

Mw,w L SR A m..n'

0.25 %
0 RB 27.3 RB/ 273 RB

Remote command:

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

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] : X? on page 213

Frequency analysis

Diagrams that show various aspects of the signal frequency.

Allocation ID vs SYMDBOI X Carmi€r........uuueeeiieeiiiiiecciiiiieeee e e e e e e e e e 34
Frequency Error VS SYMDOL.........uuuieicieieie e 35
Frequency Error vS SUDTramME........ouviiiiiiccceee e 36
POWET SPECITUM. ..ttt e e e e e e e e e s e e e e aaaaeeaaan 37
T T o= T o I = 151 (o o S 37
F I AN S S . . e e e e e e e e aaaaaeeeeaenne 38

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 dia-
gram indicates the colors used for each allocation. You can also use a marker to get
more information about the type of allocation.
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The color mapping is as follows.
e [N PUSCH allocations
I PUCCH allocations
Bl : DMRS allocations (PUCCH, PUSCH)
I PTRS allocations
: SRS allocations

Alloc ID vs Symbeol X Carrier
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Remote command:
Selection: LAY:ADD ? '1',LEFT,AISC
Query: TRACe:DATA?

B

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 contents of the result display depend on the evaluation range.

® |f you analyze all bandwidth parts (BWP), the result display contains a variable
number of traces that represent the bandwidth parts. The diagram header contains
a legend that shows the information that each trace carries.

® |f you analyze only one specific bandwidth part, a single subframe or a single slot,
the diagram contains one trace. That trace shows the average frequency error of
the symbols in the selected signal part.

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. Any
missing connections from one dot to another mean that the FSWX 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.
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2 Freq Error vs Symbol

711.45 ps/f 9.9603 ms

Remote command:

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

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 213

Frequency Error vs Subframe

The "Frequency Error vs Subframe" result display shows the frequency error of each
subframe. You can use it as a debugging tool to identify any frequency errors among
subframes.

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

The contents of the result display depend on the evaluation range.

® |f you analyze all bandwidth parts (BWP), the result display contains a variable
number of traces that represent the bandwidth parts. The diagram header contains
a legend that shows the information that each trace carries.

® |f you analyze only one specific bandwidth part, the diagram contains one trace.
That trace shows the average frequency error of the subframes in the selected sig-
nal part. Selecting a specific subframe or slot from the evaluation range has no
effects on the contents of the diagram.

The x-axis represents the subframes, with each of the nine subframes represented by
a dot on the line.

The y-axis represents the frequency error in Hz.

3 Freq Error vs Subframe

0 Subframe 1 Subframe/ 9 Subframe

Remote command:

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

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 213
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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 channel bandwidth.
The x-axis represents the frequency. On the y-axis, the power level is plotted.

For multi-carrier measurement with a large bandwidth and automatic selection of the
amount of captured data, it can happen that only parts of the signal are displayed.

1 Power Spectrum

-100 dBm/Hz ————————
-120 dém}'Hz

-140 q'le,sz

-160-dBm/Hz
180 dBm/Hz
0.0 Hz 12.29 MHz/ 122.88 MHz

Remote command:

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

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] :X? on page 213

In-band Emission

The "In-band Emission" result display shows the power of the unused resource blocks
relative to the allocated resource blocks (yellow trace). The diagram also shows the in-
band emission limit lines (red trace). The allocated resource blocks are not evaluated.

The x-axis represents the resource blocks. The numbering of the resource blocks is
based on 3GPP 38.521 as a function of the resource block offset from the edge of the
allocated uplink transmission bandwidth.

The y-axis shows the measured power for each resource block.

The evaluation method depends on the evaluation range:

® To check against limits, evaluate all bandwidth parts, subframes and slots. In that
case, the measurement is evaluated over 10 subframes as defined by 3GPP. In
addition, analyze a number of frames according to the standard and all slots in the
frame.

® |f you select a specific slot, the in-band emissions are evaluated over a single slot.
In that case, however, the measurement does not check against limits.

You can only use a single PUSCH or PUCCH allocation to get results for the in-band
emission.

Limits for the in-band emission are specified in 3GPP 38.521-1/2.
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3 Rel. Inband Emission
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You can also display the in-band emissions for the allocated resource block in addition
to the unused resource blocks when you select the "Inband Emissions All" result dis-

play.
4 Rel. Inband Emission ALL

r

55| G

0 RB

Remote command:

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

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

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 213

Limit check: CATL.Culate<n>:LIMit<1i>:FAIL? on page 197

Flatness
The "Flatness" result analyzes the relative power offset caused by the transmit channel
for each subcarrier.

The contents of the result display depend on the evaluation range.

® |f you analyze all bandwidth parts (BWP), the result display contains a variable
number of traces that represent the bandwidth parts. The traces show the average
flatness of the corresponding signal part. The diagram header contains a legend
that shows the information that each trace carries.

® |f you analyze only one specific bandwidth part, a specific frame or a single sub-
frame, the diagram contains three traces. The traces show the following informa-
tion.
— The average subcarrier flatness over all slots in the selected signal part.
— The lowest subcarrier flatness over all slots in the selected signal part.
— The highest subcarrier flatness over all slots in the selected signal part.

® |f you analyze only a single slot, the diagram contains one trace. That trace shows
the subcarrier flatness for that slot only. Average, minimum and maximum values in
that case are the same.
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The x-axis represents the frequency. On the y-axis, the channel flatness is plotted in
dB.

The spectrum flatness is also tested against the limits defined by 3GPP. Limit evalua-
tion is slot-based, so the limit lines (red color) are only displayed in the diagram, if you
select a certain slot.

Limits are defined for each operating band. For single carrier scenarios, the FSWX
automatically determines the operating band based on the center frequency. For multi-
carrier scenarios, make sure to select the correct operating band. The shape of the
limit line also depends on the operating conditions.

4 Flatness vs Carrier ®] Avg e 2 Min ® 3 Max
2dB

1dB
0 dB

9.83 MHz/ 98.28 MHz

Remote command:

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

Query:

TRACe:DATA?

TRACe<n>[:DATA] : X? on page 213

Limit check: CALCulate<n>:LIMit<li>:FAIL? on page 197

Power analysis

Diagrams that show various aspects of the signal power.

(O7= o100 L YN =] 0= P 39
Power VS SYMDOI X CarmiEr......uuuuiiiiiiiiiieie e e e e e e e e e e s e e e e e e aaaaeeees 40
O 0 5 | SR 41

Capture Buffer
The "Capture Buffer" shows the complete range of captured data for the last data cap-
ture.

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.
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3 Capture Buffer & [joExport @1 Clrw

2.01 ms/

Figure 3-1: Capture buffer without zoom

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

For PRACH analysis, the green line indicates the location of the preamble relative to
the start of the capture buffer ("Preamble Start Offset").

The header of the "Capture Buffer" result display contains an "I/Q Export" button that
allows you to export 1/Q data easily.

Remote command:

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

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] : X? on page 213

Frame start offset: FETCh [ :CC<cc>] [: ISRC<ant>] [ :FRAMe<fr>]:SUMMary:
FOFFset? on page 176

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 col-
ors in the diagram area represent the power. A color map in the diagram header indi-
cates the corresponding power levels.

6 Power vs Symbol X Carrier

Remote command:
Selection: LAY:ADD 2 '1',LEFT, PVSC
Query: TRACe:DATA?
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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 %.

_,_._\_
-18 dB 12 dB

Mean Peak Crest 10% 1% 0.1% 0.01%
-21.30 dBm-10.15 dBm 11.16 dB  3.68 dB 6.68dB 8.45dB 9.60 dB

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

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 2 '1',LEFT,CCDF

Query (y-axis): TRACe:DATA?

Numerical results: CATL.Culate<n>:STATistics:CCDF:X<t>? on page 180
Numerical results: CALCulate<n>:STATistics:RESult<res>? on page 180

Tables

Tables contain the results in a numerical format.

The main numerical result is the result summary. This section describes all other
numerical results.

AlIOCAtION SUMMIAIY....cciiiiieieeie s e e e e e e e e e ae s e s e e eaeaaaaaaaeeeernees 42
1] (== o o PRSI 42
Inband EMISSIONS SUMMAIY .. ... et e e e e e e e e e 44
Beamforming SUMMArY........cooo it 45
Y =T =T o = o] = PSS 45
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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 slot. A horizontal line indicates the beginning of a new slot. Special
allocations summarize the characteristics of all allocations in a bandwidth part ("BWP
ALL") and the radio frame ("TOTAL ALL").

The "BWP ALL" and "TOTAL ALL" values are an average of all EVM values in the
table. For example: (EVM PDSCH 1 + EVM PDSCH 2 + EVM PDSCH 3 + EVM
DMRS) / 4. Each value has the same weight. Therefore, a fully loaded PUSCH across
multiple symbols has the same weight as a single symbol DMRS.

2 Allocation Summary * TableConfig

Allocation No of Rel
s D RBs Power [dB]

Power per EVM -

Modulation RE [dBm] [%]

0/0/0 PUSCHO 273 0.000 61QAM -57.102 0.268

PUSCH DMRS 0 0.000 -57.101 0.261

o/0/1 PUSCHO 273 0.000 -57.097 0.268
PUSCH DMRS D 0.000 -57.101 0.258

0f/1/2 PUSCH D 0.000 -57.102 0.269

The columns of the table show the following properties for each allocation.
The location of the allocation (slot, subframe, bandwidth part number).
The ID of the allocation (channel type).

Number of resource blocks used by the allocation.

The relative power of the allocation in dB.

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.

Select "TableConfig" 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.

Each row in the table corresponds to an allocation (PUSCH or PUCCH). A set of sev-
eral allocations make up a slot.

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

® 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 PUSCH allocations that contribute to the bit-
stream. If the CRC fails for one of the allocations, the FSWX returns NAN for the
total numbers.
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The bitstream summary is displayed under the following conditions.
® Select an ORAN test case.

The PUSCH reference data must be "ORAN PN23".
® Qutside of ORAN test cases:

Select demodulation data = "Decoded Payload Data".

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.

Resource elements that do not contain data or are not part of the transmission are rep-
resented by a "-".

5 Bitstream Table

Allocation Code- . . =
BWP/St/Slot ID word Modulation # Symb Bitstreamw

0/0/0 PUSCH 0 1/1 QPSK 44226 00 00 OD OO0 OO 0O 0O 0O 0O

0/0/1 PUSCH 0 1/1 QPSK 44226 00 00 OO0 OO0 0O 0O 00 0O 00

0/1/2 PUSCH D 44226 00 00 OD OO 0O 0O 0O 0O 0O

nJ/4 /2 DIC L DC L AATDE A0_NN NN NN NN NN NN nne nne T

.3

The table contains the following information:

e BWP/ Sf/ Slot
Number of the bandwidth part, subframe and slot the bits belong to.
e Allocation ID
Channel the bits belong to.
The channel is the PUSCH allocation.
® Codeword
Code word of the allocation.
® Modulation
Modulation type of the channels.
® # Symbols / # Bits
Number of symbols in the allocation.
® Bit Stream
The actual bitstream.
The table only shows the first few bits for each slot. If you want to see the complete
bitstream, you have to select a certain bandwidth part, subframe and slot from the
evaluation range. When you have done that, you can select "Extended" bitstream
from the header row.

Bitstream Extended | [Compact]
00 00 00 00 0D 0D OO 0D OO 0O 0O OO 0O OO OO OO ...

Ind. Bitstream [Extended] | Compact

0 00 00 00 00 00 00 00 0O 00 00 0O OO OO 00 00 OO
16 00 00 00 00 00 0D 0O OO 0O OO OO 0O OO 0O 0O 0O

32 00 00 00 00 00 00 00 OO 00 0D 00 00 OO0 0O 00 0O

48 00 00 00 00 OO 0D 0O OO 00O OO OO OO OO 0O 0O OO
64 00 00 00 00 0O 00 00 OO OO 0O OO OO OO 00O 03 00
80 00 00 00 00 00 0D 00 0O 00 0O OO 0O 0O 00 00 OO
96 00 00 00 00 0O 00 00 OO OO 0O OO OO OO 00 00 00

Figure 3-2: Compact vs extended bitstream (symbol format for coded data)
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In the extended display, the "# Symbols" / "# Bits" column turns into the "Bit Index"
or "Symbol Index" column, which indicates the position of the table row's first bit or
symbol within the complete stream.

If you decode the payload data, the FSWX shows the number of coded bits (# sym-
bols * Number of bits per symbol) and the number of bit errors at the end of the
bitstream. The number of info bits transmitted by the PDCCH is displayed in a dedi-
cated column ("# Bits").

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

Inband Emissions Summary

The "Inband Emissions Summary" analyzes the power of the unused resource blocks
relative to the allocated resource blocks as numerical values. This table extends the
inband emissions diagram.

4 Rel. Inband Emission Summary

Parameter Power . .
Description LT Rel [dB] ALimit [dB]

General 35.07
IQ Image 39 . 46.28

Carrier Leakage 67 . 49.32

Each row in the table corresponds to one of the limit categories defined in 3GPP
38.521, table 6.4.3.2.5.
® General
Evaluates the limits for all non-allocated resource blocks.
®* |QImage
Evaluates the limits for resource blocks on the image frequency.
® Carrier Leakage
Evaluates the limits for resource blocks on the carrier leakage frequency.

Each column shows the result of the limit check.

® RB No.
Resource block whose power is nearest to the limit.
The numbering of the resource blocks is based on 3GPP 38.521 as a function of
the resource block offset from the edge of the allocated uplink transmission band-
width.

® Power Rel [dB]
Relative power that was measured on the corresponding resource block.

e A Limit [dB]
Distance between the measured power and the limit value defined by 3GPP for the
corresponding resource block.

You can also check these results in the inband emissions diagram by placing a marker
on the corresponding resource block and read out the measured power.

User Manual 1706.7100.02 — 01 44



FSWX Measurements and result displays

Results for I/Q measurements

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

Beamforming Summary

The "Beamforming Summary" shows the phase characteristics for each allocation used
by the UE-specific reference signals (PDSCH, CORESET, CSI-RS etc.) in numerical
form.

2 Beamforming Summary

Allocation  Antenna o I

BWP/Sf/Slot T Port Phase [°]  Phase Diff [°]
0/0/0 PDSCH AP 1000 0.000

CORESET AP 2000 -134.124 -134.124

0/0/1 PDSCH AP 1000 -0.000
CORESET AP 2000 59.630 59.630

0/1/2 PDSCH AP 1000 0.000
CORESET AP 2000 -1068.054 -708.054

-

The rows in the table represent the allocation types. A set of allocations forms a slot.
The slots are separated by a line. The columns of the table contain the following infor-
mation:

e BWP/SF/Slot
Location of the allocation (bandwidth part - subframe - slot).
e Allocation Type
Type of the allocation.
® Antenna Port
Antenna port used by the allocation.
® Phase
Phase of the allocation in degrees.
® Phase Diff(erence)
Phase difference of the allocation relative to the reference antenna port.
® Average RS Weights
Average magnitude of the weighted reference signal carriers in dB.
® Rel Power
Power of each antenna port relative to the reference AP defined for the corre-
sponding slot.
The relative power in combination with the phase difference allows you to calculate
the beamforming.

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

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

This table is displayed automatically if configured accordingly.
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Wnd

Results for PRACH analysis

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-/Y-Value

Shows the marker coordinates (usually frequency
and level).

Z-EVM
Z-Power
Z-Alloc ID

Remote command:

Selection: LAY :ADD ?

'1',LEFT, MTAB

Shows the "EVM", power and allocation type at the
marker position.

Only in 3D result displays (for example "EVM vs
Symbol x Carrier").

Query (x-value): CAL.Culate<n>:MARKer<m>:X on page 178
Query (y-value): CAL.Culate<n>:MARKer<m>:Y on page 178
Query (z-value): CALCulate<n>:MARKer<m>:Z7? on page 179
Query (all): CAL.Culate<n>:MARKer<m>:7:ALL? on page 179

3.5 Results for PRACH analysis

Access: [Meas] > "PRACH Analysis"

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 [ :NR5G] :MEASurement on page 215

Result display selection: LAYout : ADD [ :WINDow] on page 150

The following result displays carry the same information as those available for I/Q mea-

surements, but for the preambles:

® Capture buffer

® Power spectrum

® Constellation diagram

® Marker table

The contents of the numerical result summary are similar (fewer result are available for
PRACH analysis). For a comprehensive description, see .

Spectrum Flatness

The "Spectrum Flatness" result shows the relative power offset caused by the transmit

channel for each subcarrier.
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The contents of the result display depend on the evaluation range.

® |f you analyze all preambles, the diagram contains three traces. The traces show
the following information.
— The average subcarrier flatness over all preambles in the selected signal part.
— The lowest subcarrier flatness over all preambles in the selected signal part.
— The highest subcarrier flatness over all preambles in the selected signal part.

® [f you analyze only a single preamble, the diagram contains one trace. That trace
shows the subcarrier flatness for that preamble only. Average, minimum and maxi-
mum values in that case are the same.

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

Remote command:

Selection: LAY:ADD ? '1',LEFT,FVCA
Query results:

TRACe:DATA?

TRACe<n>[:DATA] : X? on page 213

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

Each row in the allocation table corresponds to a preamble. A set of several preambles
make up the PRACH. The last row summarizes the characteristics of all preambles in
the PRACH ("TOTAL ALL").

The columns of the table show the following properties for each allocation.

® Anindex number of the preamble.

® The allocation ID (always "PRACH").

® Number of resource blocks used by the preamble, expressed as number of
resource blocks for PUSCH.

The relative power of the preamble in dB.

The modulation of the preamble (always "CAZAC").

The power of the preamble in dBm.

The EVM of the preamble.

The unit depends on the EVM unit

Select "TableConfig" to open a dialog box that allows you to add and remove columns.

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

3.6 Frequency sweep measurements

Access (ACLR): [Meas] > "Channel Power ACLR"
Access (SEM): [Meas] > "Spectrum Emission Mask"

The 5G NR application supports the following frequency sweep measurements.
® Adjacent channel leakage ratio (ACLR)
® Spectrum emission mask (SEM)
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Instead of using 1/Q data, the frequency sweep measurements sweep the spectrum
every time you run a new measurement. Therefore, it is mandatory to feed a signal into
the RF input for these measurements. Using previously acquired I/Q data for the fre-
quency sweep measurements is not possible (and vice-versa).

Because each of the frequency sweep measurements uses different settings to obtain
signal data it is also not possible to run a frequency sweep measurement and view the
results in another frequency sweep measurement.

Make sure to have sufficient bandwidth to be able to capture the whole signal, includ-
ing neighboring channels.
Features of the frequency sweep measurements:
® SEM measurements use the FFT sweep type by default. For more information, see
the FSWX user manual.
In addition to the specific diagrams and table (see description below), frequency sweep
measurements support the following result displays.
® "Marker table" on page 45
® Marker peak list
Both result displays have the same contents as the spectrum application.
Remote command:
Measurement selection: CONFigure [ :NR5G] :MEASurement on page 215

Result display selection: LAYout :ADD[ :WINDow] on page 150

Adjacent Channel Leakage Ratio (ACLR).........ccoc ittt 48
L RESUIE IAGIAM. ...ttt et e e e s s e s sesee e seeeas 49
L RESUIE SUMMAIY ...ttt ee e ee e ee e s e e eesesea e 49
Spectrum Emission Mask (SEM)......ccoui ittt 50
L RESUIt AIAGIaM.......cvveeeeeeeeeecececeete ettt e sttt eeen s s s naseeeeeaens 50
L RESUIt SUMMAIY ... .voveeeeeeeeeeeeeeeeee et ee e ee e sase st aees st s s e s s nananeneees 50
MarKer PEaK LiSt.......coiiiiiiiiiiiee et e e 51

Adjacent Channel Leakage Ratio (ACLR)

The adjacent channel leakage ratio (ACLR) measurement is designed to analyze sig-
nals that contain multiple signals for different radio standards. You can use the ACLR
measurement to determine the power of the transmit (Tx) channel and the power of the
neighboring (adjacent) channels to the left and right of the Tx channel. Thus, the ACLR
measurement provides information about the power in the adjacent channels as well
as the leakage into these adjacent channels.

When you measure the ACLR in the 5G NR application, the FSWX automatically
selects appropriate ACLR settings based on the selected channel bandwidth.

For a comprehensive description of the ACLR measurement, refer to the user manual
of the FSWX.

Remote command:
Selection: CONFigure [ :NR5G] : MEASurement on page 215
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Result diagram < Adjacent Channel Leakage Ratio (ACLR)

The result diagram is a graphic representation of the signals with a trace that shows
the measured signal. Individual channels (Tx and adjacent channels) are indicated by
vertical lines and corresponding labels.

In addition, the FSWX highlights the channels (blue: Tx channel, green: adjacent chan-
nels).

The x-axis represents the frequency with a frequency span that relates to the specified
5G NR channel and adjacent channel bandwidths. On the y-axis, the power is plotted
in dBm.

The power for the Tx channel is an absolute value in dBm. The power of the adjacent
channels is relative to the power of the Tx channel.

In addition, the FSWX tests the ACLR measurement results against the limits defined
by 3GPP.

Remote command:
Result query: TRACe:DATA?

Result summary — Adjacent Channel Leakage Ratio (ACLR)

The result summary shows the signal characteristics in numerical form. Each row in
the table corresponds to a certain channel type (Tx, adjacent channel). The columns
contain the channel characteristics.

® Channel
Channel type (Tx, adjacent or alternate channel).
® Bandwidth
Channel bandwidth.
e Offset
Channel spacing.
® Power

Power of the Tx channel.

® Lower/ Upper
Relative power of the lower and upper adjacent and alternate channels. The values
turn red if the power violates the limits.
Depending on the evaluation logic, the FSWX shows either the absolute power in
dBm, the relative power in dBc or both power values. The overall limit check
passes or fails, depending on your selected evaluation logic. The result of the limit
check is displayed in the table header.

Remote command:

Result query: CATL.Culate<n>:MARKer<m>:FUNCtion:POWer<sb>:RESult[:
CURRent]?

Limit check: CALCulate<n>:LIMit<1i>:FATIL? on page 197

Limit check absolute: CATL.Culate<n>:LIMit<1li>:ACPower:ACHannel :RESult:
ABSolute on page 192

Limit check relative: CALCulate<n>:LIMit<1li>:ACPower:ACHannel :RESult:
RELative on page 193
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Spectrum Emission Mask (SEM)

The "Spectrum Emission Mask" (SEM) measurement shows the quality of the mea-
sured signal by comparing the power values in the frequency range near the carrier
against a spectral mask that is defined by the 3GPP specifications. In this way, you can
test the performance of the DUT and identify the emissions and their distance to the
limit.

For a comprehensive description of the SEM measurement, refer to the user manual of
the FSWX.

Remote command:
Selection: CONFigure [ :NR5G] :MEASurement on page 215

Result diagram < Spectrum Emission Mask (SEM)
The result diagram is a graphic representation of the signal with a trace that shows the
measured signal. The SEM is represented by a red line.

If any measured power levels are above that limit line, the test fails. If all power levels
are inside the specified limits, the test passes. The application labels the limit line to
indicate whether the limit check has passed or failed.

The x-axis represents the frequency with a frequency span that relates to the specified
5G NR channel bandwidths. The y-axis shows the signal power in dBm.

Remote command:
Result query: TRACe:DATA?

Result summary < Spectrum Emission Mask (SEM)

The result summary shows the signal characteristics in numerical form. Each row in
the table corresponds to a certain SEM range. The columns contain the range charac-
teristics. If a limit fails, the range characteristics turn red.

e Start/ Stop Freq Rel
Start and stop frequency of each section of the spectrum emission mask relative to
the center frequency.

e RBW
Resolution bandwidth of each section of the spectrum emission mask.

® Freq at A to Limit
Absolute frequency whose power measurement being closest to the limit line for
the corresponding frequency segment.

® Power Abs
Absolute measured power of the frequency whose power is closest to the limit. The
application evaluates this value for each frequency segment.

® Power Rel
Distance from the measured power to the limit line at the frequency whose power
is closest to the limit. The application evaluates this value for each frequency seg-
ment.

® Ato Limit
Minimal distance of the tolerance limit to the SEM trace for the corresponding fre-
quency segment. Negative distances indicate that the trace is below the tolerance
limit, positive distances indicate that the trace is above the tolerance limit.
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Marker Peak List

The "Marker Peak List" determines the frequencies and levels of peaks in the fre-
quency or time domain. You can define how many peaks to display, as well as the sort
order. In addition, the detected peaks can be indicated in the diagram. You can also
export the peak list to a file for analysis in an external application.

You can define search and sort criteria to influence the results of the analysis.

Remote command:

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

Query (x-value): CALCulate<n>:MARKer<m>:X on page 178
Query (y-value): CAL.Culate<n>:MARKer<m>:Y on page 178
Query (z-value): CALCulate<n>:MARKer<m>:%? on page 179
Query (all): CALCulate<n>:MARKer<m>:Z:ALL? on page 179

3.7 EVM improvement using cross-correlation

The 5G NR measurement application provides a function to improve the EVM calcula-
tion using cross-correlation, if the FSWX supports it. This function requires an addi-
tional license that includes cross-correlation. The internal splitter must be enabled.

See "Configuring FSWX setups" in the FSWX Base Software User Manual.

To calculate the overall EVM of a signal, the 5G NR measurement application usually
demodulates the raw 1/Q data, determines the error vector magnitude for the individual
symbols, and summarizes all symbol EVMs.

If you cross-correlate the raw 1/Q data, the data is only correlated in the time domain.
Cross-correlation removes more inherent noise the more operations on statistically
independent correlations are performed.

Thus, rather than to cross-correlate the raw 1/Q data, the 5G NR measurement applica-
tion provides a function to demodulate the signal and calculate the error vectors on the
two signal paths first. Then the calculated error vectors from both paths can be correla-
ted in the time and the frequency domain. Note that the correlated error vectors lose
their dimensions. The error vectors are then normalized with the measured signal
power to obtain the overall error vector magnitude (EVM). The EVM determined by
cross-correlating the demodulated signal can improve by up to 8 dB, depending on the
sweep times and thus the cross-correlation factor.

Cross Correlated EVM results

The 5G NR measurement application only indicates the improved overall EVM as a
result in the global result summary ("EVM All"). The improved result is compliant with
most standards.

Additional information on the EVM cross-correlation function is provided.

User Manual 1706.7100.02 — 01 51



FSWX Measurements and result displays

Reference: custom limits

Cross Correlated Margin

The difference of the improved EVM to the theoretically possible instrument noise floor
is referred to as the "Cross Correlated Margin". The larger the difference, the more
inherent noise was removed, and the better the EVM quality. The lower the margin, the
more variance the values in the trace still have. The margin also depends on the SNR
of the analyzer and the DUT. If the margin is too low, increase the number of cross-
correlations, for example by extending the measurement time.

3.8 Reference: custom limits

The FSWX checks various results against the limits defined by 3GPP. For some of
those limits, you can define custom limits.

I/Q measurement result summary

e EVM PDSCH QPSK/ 16QAM / 64QAM / 256QAM

EVM PUSCH P1/2 BPSK / QPSK / 16QAM / 64QAM

EVM PUSCH DMRS PI1/2 BPSK / QPSK / 16QAM / 64QAM

e EVM PUCCH

Limit values are stored in an XML file that combines the limits for downlink and uplink.
The file name must be Default.nr5G limits. Find the file in the following direc-
tory:

C:\R_S\instr\user\NR5G\

The FSWX automatically applies the custom limits after you have copied the file and
restarted the FSWX.

The structure of the file is as follows. You can omit any xml elements you do not want
to define, either by making no entry or by deleting the corresponding element.

<Limits>

<DL>
<EVM>
<PDSCHQPSK Mean="0.185"></PDSCHQPSK>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<PDSCH16QAM Mean="0.135"></PDSCH16QAM>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<PDSCH640QAM Mean="0.09"></PDSCH64QAM>

<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<PDSCH256QAM Mean="0.045"></PDSCH256QAM>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
</EVM>

<TimeAlignmentError Limit="90"></TimeAlignmentError>

<!--Unit [ns]-->

<OffPowSpectralDensity Limit="-82.5"></0OffPowSpectralDensity>
<!--Unit: [dBm/MHz]-->

<TransientPeriodOFFToON Limit="10e-6"/>
<TransientPeriodONToOFF Limit="10e-6"/>
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<!--Unit [s]-->

</DL>

<UL>

<EVM>
<PUSCHPI_2BPSK MaX:"O.3"></PUSCHPI_2BPSK>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<PUSCHQPSK Max="0.175"></PUSCHQPSK>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<PUSCH16QAM Max="0.125"></PUSCH16QAM>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<PUSCH64QAM Max="0.08"></PUSCH64QAM>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->

<DMRSPUSCHPI 2BPSK Mean="0.3"></DMRSPUSCHPI 2BPSK>

<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<DMRSPUSCHQPSK Mean="0.175"></DMRSPUSCHQPSK>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<DMRSPUSCH16QAM Mean="0.125"></DMRSPUSCH16QAM>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<DMRSPUSCH640QAM Mean="0.08"></DMRSPUSCH64QAM>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<PUCCH Max="0.175"></PUCCH>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
</EVM>
</UL>
</Limits>
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4 Measurement guides

The following measurement guides contain some tips and tricks for selected measure-
ment scenarios.

4.1 Time trigger measurement guide

The time trigger initiates a measurement in certain intervals (every <x> seconds). For
the 5G NR application, this means that you can use the time trigger to initiate a mea-
surement at the start of each frame (every 10 ms). Therefore, the time trigger is a use-
ful tool when you do not have access to a frame trigger (external trigger source), for
example when you test a base station on-site.

Configured correctly, the time trigger also allows you to focus on the analysis of a sin-
gle slot, which in turn speeds up the measurement. In that case, the idea is to capture
only the I/Q data of a single slot (plus a certain tolerance) which increases the mea-
surement speed accordingly.

Since the frequency references of the DUT and the FSWX are not necessarily coupled
in such a scenario, the frame start and the time trigger can deviate over time. In this
case, you can increase the capture time tolerance or readjust the time trigger offset
periodically.

Analyzing signals with a time trigger
1. Connect the FSWX to the DUT.

2. Select the time trigger as the trigger source.
("Overview" > "Trigger / Signal Capture" > "Trigger" > "Trigger Source" = "Time")

3. Define a repetition interval of 10 ms (capture every frame).
("Overview" > "Trigger / Signal Capture" > "Trigger" > "Repetition Interval" = "10
ms")

4. Run a measurement to get the frame start offset readout in the capture buffer result
display.

5. Define a trigger offset with a length that equals the frame start offset to synchronize
the start of the measurement with the first slot in the frame.
("Overview" > "Trigger / Signal Capture" > "Trigger" > "Offset" = frame start offset)

6. Select one slot to analyze.
("Overview" > "Trigger / Signal Capture" > "Signal Capture" > "Set Number of
Frames to Analyze" = "Manually")
("Overview" > "Trigger / Signal Capture" > "Signal Capture" > "Number of Frames
to Analyze" ="1")

7. Define a capture length that corresponds to one slot (plus tolerance). The slot
length depends on the subcarrier spacing.
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("Overview" > "Trigger / Signal Capture" > "Signal Capture" > "Capture Time" = slot
length)

8. Run the measurement.
If synchronization to the signal fails (see message in the status bar), you have to
increase the trigger offset slightly (a few us).

OO

i i g i

>

<

Frame =10 ms

>
Slot = capture length

Frame start offset = trigger offset

4.2 Microservice export

In addition to exporting the signal configuration locally, you can export the signal con-
figuration in a file format compatible to the cloud-based microservice (.m5g file exten-
sion).

Exporting signal configurations with multiple component carriers writes the configura-

tion of each component carrier into a separate file. The number of files depends on the
analysis mode:

® |f you analyze the viewed CCs only, the FSWX exports those two CCs (two files -
config CCl.m5g, config CC2.m5q).

® |f you analyze all CCs, the FSWX exports all CCs. The number of files depends on
the number of component carriers (config CCl.m5g, config CC2.m5g etc.).

When you change the CC analysis mode ("all" to "viewed" or vice versa), you have to
either refresh the I/Q data or re-run the sweep to reflect this change in the microservice
export.

For a comprehensive description of the microservice, refer to the microservice user
manual.

Remote command:

MMEMory : STORe<n>:MSERvice on page 217
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4.3 O-RAN measurement guide

The O-RAN alliance specifies specific signal configurations (test cases) for standar-
dized testing of O-RAN equipment. The FSWX provides these O-RAN test cases.
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 PUSCH
and the positions of those sequences. The position of the bit sequence in the PUSCH
is unique for each test case.

The type of bit sequence depends on the test case.
® Some test cases use a bit sequence of all 0's.
® 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.

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

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

® 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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5 Configuring 5G NR measurements

The 5G NR application features mutiple measurements, each with a different set of
settings.

When you enter the application for the first time, it starts with the default configuration.
After that, the application remembers the last configuration until you preset the applica-
tion or instrument.

5.1 Configuration overview

« Overview Access: all menus

L BC N

Throughout the application instance configuration, an overview of the most important
currently defined settings is provided in the "Overview".

+
—

[E] signal Description

Mode Uplink
Component Carriers 1
Bandwidth 100MHz
CellID Auto

D Input 'L Trigger

Source Free Run
Offset 0s

Input Source RF A
Center Frequency 22 GHz
Frequency Offset 0 Hz
Reference Level 0dBm
Attenuation 10dB
Preamplifier Off

a/o Data Acquisition

Capture Time 20.1 ms
Slots per Frame All

wQ- Estimation / Tracking

Channel Pilot&Payload

Estimation

[l Demodulation

Demodulate Before
Data Descrambling

Phase Tracking Off
Time Tracking Off
Level Tracking Off

EVM Calculation 3GPP
Use MC Filter None

“f Evaluation Range

BWP

2E)btframe Ex Display Configuration

[# Result Configuration

¥ Marker Configuration

Figure 5-1: Configuration Overview for 5G NR measurement application

In addition to the main measurement settings, the "Overview" provides quick access to
the main settings dialogs. The individual configuration steps are displayed in the order
of the data flow. Thus, you can easily configure an entire application instance from
input over processing to output and analysis by stepping through the dialogs as indica-
ted in the "Overview".
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The overview is specific to the individual measurements. "Overview" for the 5G NR
measurement application <xyz> measurement provides quick access to the following
configuration dialogs (listed in the recommended order of processing):

1. "Signal Description"
See Section 5.2.2, "Configuring main signal characteristics", on page 61.

2. "Input"
See Section 5.2.3, "Receiving data input and providing data output", on page 66.

3. "Trigger"
See Section 5.3.5, "Trigger configuration”, on page 82.

4. "Data acquisition"
See Section 5.3.3, "Data capture”, on page 80 and Section 5.3.13, "Data capture
analysis range", on page 121.

5. "Estimation / Tracking"
See Section 5.3.14, "Tracking", on page 123.

6. "Demodulation"
See Section 5.3.6, "Demodulation", on page 83.

7. "Evaluation Range"
See Section 6.2.5, "Filtering measurement results", on page 138.

8. "Result Configuration”
See Section 6.2.2, "Controlling measurement results", on page 133.

9. "Display Configuration"
See Section 3.2, "Selecting result displays", on page 20.

10. "Marker Configuration"
See Section 6.1.4, "Markers", on page 131.

To configure settings

» Select any button in the "Overview" to open the corresponding dialog.
Select a setting in the application info panel to change a specific setting.

For step-by-step instructions on configuring 5G NR measurement application measure-
ments, see .

Preset application instance
Select "Preset Application" in the "Overview" to restore all measurement settings in the
current application instance to their default values.

Note:

Do not confuse the "Preset Application" button with the [Preset] key. The [Preset] key
restores the entire instrument to its default values, and thus closes all application
instances on the FSWX (except for the default application instance).

Remote command:
SYSTem:PRESet :CHANnel [ :EXEC] on page 217
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Specifics for

The application instance can contain several windows for different results. Thus, the
settings indicated in the "Overview" and configured in the dialogs vary depending on
the selected window.

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

The "Overview" and dialogs are updated to indicate the settings for the selected win-
dow.

5.2 Basic configuration

Basic configuration summarizes the functionality that is available in all measurements
(EVM, ACLR, time alignment etc.)

5.2.1 Understanding the operational concept

The basic operation in the 5G NR application is the same as in the base unit. Refer to
the FSWX user manual for a comprhensive description of the operational concepts of
the FSWX.

The 5G NR application has a few custom-made operational concepts unavailable else-
where.
Selecting specific signal parts

Configuring 5G NR signals can get very complex, especially if you have multiple carri-
ers, frames, BWPs or slots in your signal.

The FSWX user interface uses the "Specifics for" menus to handle these complex con-
figurations. Each dialog that defines the configuration for a signal part that is allowed
more than once, contains one or more "Specifics for" menus.

Specifics for
cC Frame
P

The basic workflow goes like this:

1. Define the number of one of the following signal parts that can occur more than

once:
e Component carriers
e Frames

e Bandwidth parts

e Slots

2. Navigate to the dialog that contains the setting you want to change.

3. From the "Specifics for:" menu, select the specific signal part instance whose set-
tings you want to update.
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Note that the counter in the "Specifics for:" menus start at "0" for the first instance
of the signal part.

Example:

The signal contains two BWPs. The first slot in each BWP has a different CORESET
modulation compared to all other slots.

® Enter the "PDSCH/PDCCH" configuration dialog.

® From the "Specifics for: BWP" menu, select the first BWP ("0").

® From the "Specifics for: Slot" menu, select the first slot ("0").

® (Change the modulation for the first slot in the first BWP.

® From the "Specifics for: BWP" menu, select the second BWP ("1").
® From the "Specifics for: Slot" menu, select the first slot ("0").

® Change the modulation for the first slot in the second BWP.

Expert mode

Various settings in the 5G NR application are very specialized settings, required for
advanced measurements. These settings are not displayed in the default layout of the
user interface. To get access to these settings, turn on the expert mode.

1. Select the I icon in the dialog header.

2. Select "Display Expert Settings".

The FSWX displays the expert settings. The icon in the dialog header remains
highlighted while expert mode is active.

Expert mode is a global setting. If you turn on the expert mode in one dialog, it also
applies to all others.

Note that not all dialogs contain expert settings. Settings that only appear in expert
mode are highlighted in this manual.

Using shortcuts

Various dialogs contain shortcuts to other dialogs that you can use for quick navigation.
Whenever you encounter one of those shortcuts, use it to get to related settings
quickly.
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Example:

The "Signal Description" dialog contains several shortcuts. When you select, for exam-
ple, the "Test Models / User Defined Sets" shortcut, the dialog to select and configure
test models opens.

Signal Description

General Expert Settings

Mode

Downlink BB Test Models / User Defined Sets

Deploy Frequency Range . . :
FR1 <= 3GHz T Radio Frame Configuration

Channel Bandwidth

100MHz ¥ Physical Channel / Reference Signal

Auto Manual

5.2.2 Configuring main signal characteristics

Access: "Overview" > "Signal Description"
The "Signal Description” dialog box contains the main signal characteristics.

The main signal description is available in all measurements. Depending on the mea-
surement, the dialog contains different additional parameters.

Shortcuts

In addition to the main signal characteristics, the dialog also contains shortcuts to the
more advanced signal characteristics.

® Selection of test models

® Configuration of the radio frame

® Configuration of component carriers (if number of component carriers > 1)

o General physical SEHINGS.....ccoiiiiiiiiii e 61
Physical settings for I/Q measurements..........oocueiiiiiiieie e 62
Physical settings for frequency sweep measurements...........coceeeeeiiiieeneeiiiieee e 64

5.2.2.1 General physical settings
The following physical settings are available for all measurements in the 5G applica-
tion.

The remote commands required to configure the physical signal characteristics are
described in Section 7.7.3, "Physical settings", on page 219.

5G NR MOAE SEIECHION. ...ttt e e e e 62
Deployment freqQUENCY FANGE.........coii ittt 62
Channel banAWidth..... ..o e e e 62
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5G NR mode selection
The "Mode" selects the 5G NR link direction that you are testing.

The choices you have depend on the set of options you have installed.
® Option FSWX-KM320 enables testing of 3GPP 5G NR signals on the downlink.
® Option FSWX-KM321 enables testing of 3GPP 5G NR signals on the uplink.

Downlink (DL) and Uplink (UL) describe the transmission path.
® Downlink is the transmission path from the base station to the user equipment.
® Uplink is the transmission path from the user equipment to the base station.

Remote command:
Link direction: CONFigure [ :NR5G] : LDIRection on page 220

Deployment frequency range
Selects the frequency range ("FR") of the signal.

3GPP release 17 extends the deployment frequency range (FR2-2).

® "FR1 <=3 GHZz": Deployment in frequency range 1 < 3 GHz.

® "FR1 > 3 GHZz": Deployment in frequency range 1 above 3 GHz.

® "FR2-1": Deployment in frequency range 2 (high frequencies up to 52.60 GHz).

® "FR2-2": Deployment in frequency range 2 (extra high frequencies up to 71 GHz).

The frequencies that FR1 and FR2 cover are defined by 3GPP.

The selected frequency range affects the following settings.
e Different channel bandwidths are available in each frequency range.
e Different subcarrier spacings are available in each frequency range.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : DFRange on page 221

Channel bandwidth
Selects the channel bandwidth of the signal.

The channel bandwidth is variable with fixed values in the range from 5 MHz to
400 MHz.

® 3GPP release 17 extends the channel bandwidths up to 2000 MHz in FR2 and
adds additional bandwidths in FR1 (35 MHz and 45 MHz).
® 3GPP release 18 adds a new channel bandwidth (3 MHz).

The available channel bandwidths depend on the frequency range you have selected.

For multiple carriers, you have to define the channel bandwidth individually for each
carrier.

The beyond 5G license adds new channel bandwidth not specified by 3GPP.

Remote command:
Channel bandwidth: CONFigure[:NR5G] : UL [ :CC<cc>] : BW on page 220

5.2.2.2 Physical settings for I/Q measurements

The following physical settings are exclusively available for I/Q measurements.
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POWET ClaSS.....eeeiiiiiiiie et et e e e e et e e e e e rabre e e e e 63
TranSfOrm PreCOdING.......vi ettt st e e 63
Cell ID

Selects the physical layer cell ID.

The physical layer cell ID is responsible for synchronization between network and user
equipment. It identifies a specific radio cell in the 5G NR network. The cell ID is a value
between 0 and 503.

For automatic detection of the cell ID, turn on the "Auto" function. However, auto detec-
tion only works if you turn it on Transform precoding.

For multiple carriers, you have to define the cell ID individually for each carrier.

Remote command:
Auto cell ID: CONFigure [ :NR5G] :UL[:CC<cc>] :PLC:DETection on page 222
Cell ID: CONFigure [ :NR5G] :UL[:CC<cc>] :PLC:CID on page 221

Power Class
Selects the power class of the user equipment under test.

For FR2 deployments, you can also select the power class. The power class (1 to 4)
defines the limits for inband emission tests.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :PLC:PCLass on page 222

Transform Precoding

5G NR supports two channel access methods for uplink signals, CP-OFDM and DFT-s-
OFDM. Depending on the use case, one or the other has advantages over the other.
For DFT-s-OFDM, an additional signal processing stage, transform precoding, is
applied. Transform precoding is the term for the digital Fourier transformation (DFT)
used in the 5G NR standard.

CP-OFDM: subcarrier IFFT Add
mapping cyclic prefix

DET-s-OFDM: Transform Subcar‘rler \FET Add .
precoding mapping cyclic prefix

Figure 5-2: Signal processing depending on channel access scheme

With the "Transform Precoding" parameter, you can select which channel access
method is analyzed.

® "On": Analysis of the signal with precoding operation (DFT-s-OFDM).
e "Off": Analysis of the signal without precoding operation (CP-OFDM).

Note that the state of the "Transform Precoding" affects the settings available for the
PUSCH PTRS.

® Without precoding: "PTRS Configuration (Transform Precoding = Off)" on page 110
® With precoding: "PTRS Configuration (Transform Precoding = On)" on page 111
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Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : TPRecoding on page 301

Physical settings for frequency sweep measurements

The following physical settings are exclusively available for frequency sweep measure-
ments.

AdJacent ChannEIS. ........oooiiiiii e e 64
010 = O = TSR 64
2 S 0 S 64
IFF (INdireCt Far FIeld).......ccooei ittt e e e e e e 64
Total Limit Pass MOGE.....ccooiiiiieeeee et 65
Network Signaled ValUe............ooooiiiiiiiere e 66

Adjacent Channels
ACLR measurement only

Selects the assumed adjacent channel carrier for the ACLR measurement.

® "NR of Same BW": the neighboring channel is a 5G NR channel with the same
bandwidth.

® "3.84 MHz UTRA": the neighboring channel is a WCDMA channel with 5 MHz
bandwidth.

Remote command:
[SENSe: ] POWer:ACHannel : AACHannel on page 329

Power Class
Selects the type, category and option of the limit definitions for uplink ACLR measure-
ments.

The limit definitions for the following types of base stations are supported:
® Power class 2
® Power class 3

The power class that you should use for the measurement depends on the type of user
equipment you are testing.

Remote command:
[SENSe: ] POWer:PCLass on page 329

Test ID
Selects the test ID for ACLR measurements in FR2. The test ID has an effect on the
ACLR limits as defined in 3GPP 38.521, table 6.5.2.3.5-1a.

Remote command:
[SENSe: ] POWer:TID on page 330

IFF (Indirect Far Field)

Selects the DUT size, which has an effect on the test tolerance of the SEM limits. You
can either ignore the test tolerances during the SEM measurement ("None") or turn on
the test tolerances for DUTs < 30 cm.

The IFF values are defined in 3GPP 38.521-2, section 6.5.2.1.5.
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Available in an FR2 deployment.

Remote command:
[SENSe: ] POWer:SEM: IFF on page 330

Total Limit Pass Mode

Access (ACLR measurement): "Meas Config" > "CP / ACLR Config" > "Channel Set-
tings" > "Limits"

Access (multi-carrier ACLR measurement): "Meas Config" > "CP / ACLR Config" >
"MSR General Settings"

The "Total Limit Pass Mode" selects the logic that the ACLR limits are evaluated with if
you define both absolute limits and relative limits.

Bandwidths Spacing Limits Weighting Filters Names

Limit Checking On Off Total Limit Pass Mode Abs and Rel Abs or Rel

Relative Limit Absolute Limit

-43.8 dBc

-43.8 dBc

Figure 5-3: Evaluate both absolute and relative limits

If you define only relative or absolute limits, the FSWX only evaluates the correspond-
ing limits.
Bandwidths Spacing Limits Weighting Filters Names

Limit Checking On Off Total Limit Pass Mode

Relative Limit Absolute Limit

Figure 5-4: Evaluate only relative limits

If you change the limit evaluation method after the measurement, you have to refresh
the measurement.

The selected method adjusts the contents of the following result displays.
® ACLR result summary

The default value is according to 3GPP 38.141-1/ -2.

"Absolute" Checks the absolute limits defined for the ACLR. The limit check
passes when the signal level is within the absolute limits.
"Relative" Checks the relative limits defined for the ACLR. The limit check

passes when the signal level is within the relative limits.

"Absolute and  The limit check for both the absolute and the relative limits, must pass

Relative" to get an overall pass.
"Absolute or The limit check for either the absolute or the relative limits must pass
Relative" to get an overall pass.

Remote command:
CALCulate<n>:LIMit<li>:ACPower:PMODe on page 331
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Network Signaled Value
Selects the type of spectrum emission mask used for the out of band emission mea-
surement.

The FSWX supports general and specific (additional) spectrum emission masks. The
specific spectrum emission masks contain additional SEM requirements. The addi-
tional requirement masks to use for the measurement depend on the network signaled
value.

Available for certain channel bandwidths.

Remote command:
[SENSe: ] POWer:SEM:UL:REQuirement on page 330

Receiving data input and providing data output

The 5G NR measurement application can perform I/Q measurements on signals from
the following input sources:

® RF connectors ("RF A | B")
® [/Qfile

The handling of the input and output configuration in the 5G NR measurement applica-
tion is the same as in the base unit. For more details, refer to the FSWX User Manual.
Configuring signal dimensions

Signal dimensions describe the main attributes of the signal you are measuring.

Depending on the selections, additional dialogs and settings become available.

Number Of COMPONENT CAIMIEIS.......cii it e e e e e e e e e e e e e e aaas 66
NUMDET Of INPUL SOUMCES...ciiiiiiiii ittt e e e e e e e e s rre e e e e e eeeeeesnnnnes 66
NUMDET Of frAMES. ...eeiiiie it e e s et e s e enb e e e e e nanees 67

Number of component carriers
Selects the number of component carriers for multi-carrier signals.

When you select more than one component carrier, the FSWX adds a funtionality to
configure multi-carrier signals to the "Signal Description" dialog.

Remote command:
CONFigure[:NR5G] :NOCC on page 227

Number of input sources
Selects the number of input sources for multi-antenna signals.

Configuration of MIMO measurements happens in several steps.

® Selecting the number of input sources and configuring those input sources.
For more information about available input sources and howto configure them,
refer to the FSWX user manual.

® Configuring the 5G MIMO setup.
Functionality to configure MIMO measurements becomes available.
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Number of frames
Selects the number of frames for multi-frame analysis.

Functionality to configure multiple frames becomes available.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FTConfig on page 230

Test models

Access: "Overview" > "Signal Description" > "Test Models"

Test models are descriptions of specific 5G NR 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.

L0 ]y NV oS o= = S 67
L1015 (o] 0 T8 (=S 0T [ PR 67
Test scenarios for carrier aggregation............vueeeeeeiee e 68

ORAN test cases
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 refer-
ence 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 FSWX,
see Section 4.3, "O-RAN measurement guide", on page 56.

Remote command:
MMEMory : LOAD: TMODel [ : CC<cc>] on page 223

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
FSWX stores custom scenarios in .allocation files.

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

For a description of the .allocation files, see Section C, "Reference: structure
of .allocation files", on page 364.

Remote command:
Save: MMEMory : STORe<n>:DEModsetting[:CC<cc>] on page 224
Restore: MMEMory : LOAD: DEModsetting[:CC<cc>] on page 224
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Test scenarios for carrier aggregation

When you measure component carriers, you can describe each component carrier
separately and save or restore the scenario for each carrier in the corresponding tab
("CC<x>"). Single carrier scenarios are stored in .allocation files.

For easier handling of multiple carriers, however, you can also store the descriptions of
all carriers in a single file. To do so, configure all component carriers as required and
save the test scenario in "All CCs" tab. Multiple carrier test scenarios are stored

in .ccallocation files. The advantage of this method is, that you do not have to
restore a scenario for each component carrier, but can do so in a single step.

The .ccallocation files contain the frequency information of the signal.

Remote command:
Save: MMEMory: STORe<n>:DEModsetting:ALL on page 224
Restore: MMEMory : LOAD: DEModsetting:ALL on page 223

Component carrier configuration

Access: "Overview" > "Signal Description" > "Multi Component Carrier" (requires num-
ber of component carriers > 1)

Carrier aggregation has been introduced in the 5G NR standard to increase the band-
width. In those systems, you can use several carriers to transmit a signal.

The 5G NR measurement application supports up to 16 component carriers for mea-
surements on contiguous and non-contiguous intra-band carrier aggregation (the carri-
ers are in the same frequency band).

Each carrier has one of the channel bandwidths defined by 3GPP. You can deploy the
component carriers in different frequency ranges.

The radio frame can be different for each component carrier. For more information
about configuring 5G NR radio frames, see Section 5.3.7, "Radio frame configuration”,
on page 85.

Several measurements support contiguous and non-contiguous intra-band carrier

aggregation (the carriers are in the same frequency band).

® |/Q Based Measurements (EVM, Frequency Error, etc.)

® Frequency sweep measurements (multi-carrier ACLR, cumulative ACLR and multi
SEM)

The remote commands required to configure component carriers are described in Sec-
tion 7.7.4, "Component carrier configuration", on page 225.

e Basic component carrier configuration.........cccccoeeiiiiiiiii e, 69
o Component carrier table...........ooo e ———— 70
e Channel spacing configuration..........cccoeiiie oo 71
e Additional tools for frequency configuration..........cccocccueieiiiii i 72
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Basic component carrier configuration

Access (number of component carriers): "Overview" > "Signal Description" > "Number
of Component Carriers"

Access (data capture): "Overview" > "Data Acquisition" > "CC Signal Capture"
Access (views): "Overview" > "Result Configuration" > "Views"

The basic setup for measurements on component carriers.

Number of COMPONENT CAITIEIS. . ..oii i a e e e 69
Component carrier data CaptUre.........oooe i e e 69
T4 TS P 70

Number of component carriers
Selects the number of component carriers.

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

® |/Q based measurements (EVM etc.): up to 16 CCs

® Frequency sweep measurements (ACLR etc.): up to 8 CCs

You can define the characteristics of the CCs in the carrier configuration table.
Depending on the "Number of Component Carriers", the application adjusts the size of
the table. Each line corresponds to a component carrier.

The FSWX shows a preview of the current carrier configuration in a diagram at the bot-
tom of the dialog.

cca

Jo7 e

Remote command:
CONFigure[:NR5G] :NOCC on page 227

Component carrier data capture
Capturing signals with several component carriers can generate big amounts of data.

The 5G NR application thus provides different "CC Signal Capture" modes that allow

you to capture even several component carriers with a large bandwidth.

® "Single": Each configured component carrier is captured consecutively by an indi-
vidual data capture buffer.

e "Auto": The FSWX determines how many component carriers it can capture in a
single measurement.

If you select "Auto" mode, the FSWX captures as many component carriers as it can in
a single measurement and captures the rest in subsequent measurements. The maxi-
mum number of component carriers the FSWX can analyze in a single capture
depends on the available bandwidth.

When all required measurements are done, the FSWX shows the results for all compo-
nent carriers.
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Remote command:
CONFigure[:NR5G] :CSCapture on page 226

Views

Results of component carrier measurements are shown for each component carrier
separately. When you measure more than one carrier, each result display shows the
information of up to two component carriers. For more than two component carriers,
you can select which component carriers are displayed in the two views.

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : CCNumber on page 346

5.2.6.2 Component carrier table

The component carrier table provides functionality to configure frequency characteris-
tics for each carrier. The number of rows in the table corresponds to the number of
component carriers you have selected.

For more information about the frequency and bandwidth settings, see Section 5.2.2,
"Configuring main signal characteristics", on page 61.

Functions in the component carrier table described elsewhere:
® "Cell ID" on page 63

Frequency configUIatioN...........u e e e e e e e e e e e e e aeeees 70
Bandwidth configuration...............ooriiccrr e ————— 71
L7 | RSP 71

Frequency configuration
The location of each component carrier in the spectrum is defined by a center fre-
quency. The frequencies of the carriers must be in an ascending order.

The FSWX indicates if the location of the carriers is compatible to the selected operat-
ing band.

® "Carrier within selected NR band"

e "Carrier outside of selected NR band"

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.

Note that the measurement frequency can change during a capture. If the signal band-
width is larger than the available analysis bandwidth, the captured data consists of sev-
eral captures with a smaller bandwidth, each with a different measurement frequency.

The FSWX indicates the actual measurement frequency in the channel bar.

In addition to the carrier's center frequency, you have to define a frequency offset. By

default, the frequency offset is an offset relative to the first component carrier and an

arbitrary value.

® When you change the offset of a carrier in the table, the FSWX adjusts its center
frequency.

® When you change the frequency of one of the carriers in the table, the FSWX
adjusts the offset.
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You can use additional tools to define the frequency characteristics of the component
carriers.

Remote command:

Frequency: [SENSe: ] FREQuency:CENTer [ : CC<cc>] on page 305

Offset (ref. point = CC1): [SENSe: ] FREQuency:CENTer [ :CC<cc>] :OFFSet

on page 306

Offset (ref. point = global MC freq.): [SENSe: ] FREQuency:CENTer [:CC<cc>] :
MCOFfset on page 228

Bandwidth configuration
For each carrier, select the "Bandwidth" from the corresponding dropdown menu.

The combination of bandwidths is arbitrary. If the total bandwidth of all component car-
riers is too large, the FSWX displays a corresponding message.

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

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : BW on page 220

Cell ID
Selects the cell ID of the carrier.

For more information about the cell ID, see "Cell ID" on page 63.

Remote command:
Cell ID: CONFigure[:NR5G] :UL[:CC<cc>] :PLC:CID on page 221

5.2.6.3 Channel spacing configuration

Channel spacing settings define the channel characteristics relative to each other.

Channel RaSEEN ... e e 71
Nominal Channel SPaCING......ccuui it e e e e e e s sbeeeeeesnee 72

Channel Raster

Shows the distance between the RF reference frequencies in the selected operating
band. The distance between frequencies depends on the channel raster the operating
band belongs to (channel raster are defined by 3GPP).
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Frequency spectrum

Operating band
nt n2 n3 nbd s n96

" \\
(4 .
- Channel raster forn3

.

RF reference frequencies Frer
Channel raster defines distance between Frer

For most operating bands, the channel raster is a fix value of 15 kHz, 60 kHz or
100 kHz.

A few selected operating bands support multiple channel raster.

The channel raster is the basis for the calculation of the channel spacing (distance
between component carriers) for intra-band contiguous carrier aggregation.

For details about the channel raster and its effects, see 3GPP 38.104, chapter 5.4.2.

Remote command:
CONFigure[:NR5G] : CRASter on page 225

Nominal Channel Spacing
Resets the channel spacing between component carriers to its default value according
to the channel spacings defined by 3GPP.

This setting has an effect if you change the distance (frequency offset) between the
component carriers, for example by changing the frequency of one of the carriers.

Remote command:
CONFigure[:NR5G] :NCSPacing on page 227

Additional tools for frequency configuration

You can either define the frequency characteristics of each component carrier sepa-
rately in the component carrier table, or use the following tools. These tools allow you
to change the frequency characteristics of all component carriers at the same time
according to a certain logic.

Note that regardless of the changes you make with these tools, the carrier bandwidth
of each carrier remains the same.
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Center frequency CONfIGUIrAtIoN...........eiiiiiiiiiiie e 73
Frequency offset configuration............coooiiiiiiiiiiii e 73

Operating Band
Selects the operating band that the carriers are in. The operating bands are defined in
3GPP 38.104: 5.2 "Operating Bands".

Depending on the operating band you select for the transmission, the FSWX automati-
cally adjusts the minimum requirements for channel spacing between component carri-
ers, especially the frequency offset to CC1.

If the center frequency of the carriers is not within the selected operating band, the
FSWX shows a corresponding message in the carrier configuration dialog box.

For a selected set of operating bands, you can select the channel raster within the
component carrier.

3GPP release 16 unlocks additional operating bands.
3GPP release 17 unlocks additional operating bands.

Remote command:
CONFigure[:NR5G] : OBANd on page 220

Center frequency configuration
The global multi-carrier frequency is a tool you can use to change the center frequency
of all carriers at the same time.

Center frequencies of the component carriers remain the same, as long as you do not
change the global MC frequency. When you change the global MC frequency, the cen-
ter frequencies change and the frequency offset for each carrier remains the same.

You can also synchronize the global MC frequency to the center frequency of all carri-
ers.

Remote command:
Define global MC frequency: CONFigure [ :NR5G] : GMCFreqg on page 227
Synchronize to center frequency: CONFigure [ :NR5G] : CENTer on page 225

Frequency offset configuration
The frequency offset configuration tools allow you to change the freqeuncy offset
between carriers.

By default, the frequency offset of each component carrier is a frequency relative to the
first component carrier (CC1). In that case, the offset of the first carrier is always 0 Hz.

Alternatively, you can set a frequency offset that is relative to the global multi-carrier
frequency. In that case, the offset can take on negative values if a carrier is on a fre-
quency below the global MC frequency.

For both methods, the offsets are arbitrary values - the spacing between carriers is not
equidistant.

If you have a setup in which the distance between carriers is the same, you can use
the equidistant frequency offset mode. In this mode, you can define a carrier spacing
that is applied to all component carriers. Changing the component carrier's offset sepa-
rately is no longer possible. Center frequencies of the component carriers are automat-
ically adjusted depending on the carrier spacing you enter.
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You can change this logic by turning on a fixed CC offset. When you do, the offset
becomes a fixed value (but not necessarily equidistant). Changing the frequency of
one carrier adjusts the frequencies of the other carriers. The offset remains the same.

Remote command:

Reference point: CONFigure [ :NR5G] : OREL on page 228
Offset mode: CONFigure [ :NR5G] : OMODe on page 228
Carrier spacing: CONFigure [ :NR5G] : CSPacing on page 226
Fixed offset: CONFigure [ :NR5G] : FCOFfset on page 226

Configuring MIMO measurements

Access: "Overview" > "Signal Description" > "Multi Input" (requires number of input
sources > 1)

3GPP specifies MIMO scenarios to increase the performance of the radio system by
transmitting several data streams simultaneously. Such systems use multiple transmit
and receive antennas. Testing these systems needs a special setup with two or more
input channels, depending on the number of antennas in the system.

True MIMO measurements are useful for the following tests:

® To decode the payload of multi layer implementations. For such setups, it is not
possible to decode the transmit data using only one antenna.

® To measure the hardware performance of the MIMO transmitter hardware.
® To measure the phase characteristics of beamforming scenarios.

MIMO measurements are restricted to a single component carrier.

MIMO measurements require an FSWX with two input sources. For more information
about configuring those input sources with the input assistant, refer to the FSWX user
manual.

Shortcuts

In addition to the main MIMO settings, the dialog also contains shortcuts to the more
advanced signal characteristics.

® Antenna port mapping

® | ayer configuration

Measurement Setup HEIPET.........coo oo 74

Measurement Setup Helper
The measurement setup helper is a tool that makes it easier to find the correct antenna
port configuration for your input sources.

Depending on your test scenario, make sure to select the correct measurement type
("OTA" or "Conducted"). For OTA measurements, the FSWX compensates the cross-
talk, but not for conducted measurements.
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Basic configuration

"Manual" Select a manual configuration to create an arbitrary test scenario.
This test scenario can be either a "Conducted" measurement or an
"OTA" measurement. Configuration possibilities are the same for
both, but the signal processing is different regarding crosstalk com-
pensation.
You can use several different antenna port configurations, distribute
multiple PDSCH antenna ports to a configuration and assign the
antenna port configurations to the input sources as you like.

"MIMO" - Select a conducted MIMO configuration to test direct transmission
"Conducted" (antenna x - antenna x, antenna y - antenna y, etc.).
You can use several different antenna port configurations, assign a
single PDSCH antenna port to each configuration and assign the
antenna port configurations to the input sources as you like.

"MIMO" - Select an over-the-air MIMO configuration to test true MIMO systems
"OTA" (all Rx antennas receive the transmit signal of all Tx antennas, includ-
ing cross channels).
You can use a single antenna port configuration that contains all
transmitted PDSCH antenna ports. This configuration is applied to all
input sources.

"Multi SISO" Select the multi SISO configuration to determine the phase difference
of the input sources (which all transmit the same SISO signal).
You can use a single antenna port configuration and assign the single
SISO PDSCH antenna port to the configuration. Each input source
uses the same antenna port configuration.

Remote command:
Setup: CONFigure[:NR5G] :MSHelper:MHELper on page 297
MIMO setup: CONFigure [ :NR5G] :MSHelper:CONDuctor on page 296

5.2.8 Automatic measurement configuration

The FSWX provides various functions to automatically configure measurements based
on the signal you are measuring and thus makes these measurements as easy as pos-
sible.

Automatic configuration functions are available in different dialog boxes and softkey
menus.

® Access (auto configuration): [Auto Set]
® Access (auto demodulation): "Overview" > "Signal Description”

® Access (auto demodulation): "Overview" > "Signal Description" > "Radio Frame
Configuration" > "Bandwidth Part"

Automatic measurement configuration

The automatic measurement configuration functions adjust various general measure-
ment settings to achieve the optimal display of the measurement results.
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Basic configuration

Automatic signal demodulation

The automatic signal demodulation functions determine the characteristics of the signal
you are measuring. Based on the signal characteristics, the FSWX is then able to
demodulate and analyze the signal.

Signal demodulation is available on several levels.

® Detection of all signal characteristics.

® Detection of the bandwidth part configuration, incl. antenna port configuration.

For an automatic signal demodulation, all frames must have the same configuration.

(o T8 = S 76
U (o TR o= | =SSR 76
Automatic Signal Demodulation..............cua i 76
Perform Phase & Time Self-AlIgNmENt............uuieiiieiiiii i 77
Auto Level

You can use the auto leveling routine for a quick determination of preliminary amplitude
settings for the current 5G NR input signal.

Remote command:
[SENSe:]ADJust:LEVel on page 218

Auto Scale
Scales the y-axis for best viewing results based on the results.

For more information about y-axis scaling, see "Automatic scaling of the y-axis"
on page 131.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] :AUTO
on page 333

Automatic Signal Demodulation
Automatic signal demodulation determines the complete signal configuration.

Complete signal demodulation includes:
® Detection of the cell ID.
This is only possible when you turn on transform precoding.
When you turn off transform precoding, cell ID = 0 can be detected. If you are
using a different cell ID, you have to enter the cell ID manually.
Detection of the bandwidth part configuration.
Detection of the slot configuration.
Detection of the PUSCH and PUCCH configuration, including the enhanced set-
tings.
® Detection of the antenna port configuration.
® Detection of transform precoding.

It is not possible to edit any properties that are automatically detected.

When you turn on automatic signal detection, you only have to define the basic signal
characteristics like the deployment frequency range, the channel bandwidth or the
number of component carriers.
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5.3

5.3.1

Configuring 1/Q measurements

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:DETection
on page 219

Perform Phase & Time Self-Alignment

Self-aligns the FSWX signal paths in phase and time. The measured values are then
used as a reference for subsequent measurements. Alignment is important for phase-
aligned or time-aligned measurements on multiple signal paths, such as absolute
phase difference or group delay between different inputs. Phase and time self-align-
ment requires a successful general self-alignment on the instrument.

This function is only available for applications that support multi-input.

Perform phase and time self-alignment after:

® Switching application instances

® Changing the frequency for any of the RF inputs

® Changing the reference level or other amplitude settings for any of the RF inputs
® (Changing other relevant measurement parameters in multi-input measurements.

Remote command:
[SENSe<ip>:]ADJust:PTIMe on page 218

Configuring I/Q measurements

The settings described in this section are exclusive to I/Q measurements ("EVM / Fre-
quency Error / Power" measurement mode).

Settings that are also available for other measurements are part of Section 5.2, "Basic
configuration", on page 59.

Frequency configuration

Access: "Overview" > "Input"

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.

The remote commands required to configure the frequency are described in Sec-
tion 7.7.20, "Frequency configuration", on page 305.

5] (o[ = I =Y |8 L= o o3 77
L CONtEr FIEQUENCY......eeeeeeee ettt en e s eneenenen e 77
L FrequenCy StEP SiZe........couiuiueeeeeeeeeeeeeeeees et sttt 78

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 FSWX tunes to.
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The frequency range depends on the hardware configuration of the analyzer that you
are using.

Remote command:
Center frequency: [SENSe: ] FREQuency:CENTer [ : CC<cc>] on page 305
Frequency offset: [SENSe: ] FREQuency:CENTer [ :CC<cc>] :OFFSet on page 306

Frequency Step Size < Signal Frequency

In addition to the frequency itself, you can also define a frequency step size. The fre-
quency step size defines the extent of a frequency change if you change it, for exam-
ple with the rotary knob.

You can define the step size in two ways.

® =Center
One frequency step corresponds to the current center frequency.
® Manual

Define any step size that you need.

Remote command:
Frequency step size: [SENSe: ] FREQuency:CENTer: STEP on page 306

5.3.2 Amplitude settings

Access: "Overview" > "Input”

Amplitude settings define the expected level characteristics of the signal at the RF
input.

The remote commands required to configure the amplitude are described in Sec-
tion 7.7.21, "Amplitude configuration", on page 306.

Reference Level

Defines the expected maximum signal level. Signal levels above this value are possibly
not measured correctly. Signals above the reference level are indicated by an
"IFOVLD" or "OVLD" status display.

The FSWX adapts the hardware settings according to this value. We recommend set-
ting the reference level close above the expected maximum signal level. Thus, you
ensure an optimal measurement without compression and with a good signal-to-noise
ratio.

For more information, see "Expected input levels: Reference level" in the FSWX User
Manual.

Remote command:
DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel
on page 307

Optimization
Selects the priority for signal processing when determining the required RF attenua-
tion.

e "Low Distortion" ("Dist"): Default: Optimized for low distortion by avoiding intermo-
dulation
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® "Low Noise": (I/Q input only) Optimized for high sensitivity and low noise levels
® "Manual": Define the attenuation manually

Remote command:
RF input: TNPut<ip>:ATTenuation:AUTO on page 309
I/Q input: INPut<ip>:ATTenuation:AUTO:MODE on page 309

RF Attenuation Overall
Defines or indicates the overall attenuation applied to the RF input of the FSWX.

By default and without the additional option, the FSWX uses the electronic attenuator
for attenuation levels up to 19 dB. For higher levels, the FSWX enables the mechanical
attenuator for 20 dB attenuation, and covers the remaining level by electronic attenua-
tion. Thus, the FSWX provides an overall RF attenuation up to 39 dB.

If you set RF Attenuation Mechanical to "Manual”, you can change the overall RF
attenuation down to 0 dB. Using the arrow keys, the value changes in 5-dB steps.
Using the rotary knob, the step size is 1 dB. If you enter other values using the keypad,
they are rounded to the next integer value. The valid range is defined in the specifica-
tions document. Ensure that the signal power level does not exceed the maximum
level allowed at the RF input. An overload can lead to hardware damage. If the FSWX
cannot set the defined reference level for the defined RF attenuation, it adjusts the ref-
erence level accordingly and displays the warning "Limit reached".

Remote command:
INPut<ip>:ATTenuation on page 308

RF Attenuation Mechanical
Determines how the mechanical RF attenuation is defined.

In "Auto" mode, the FSWX uses the electronic attenuator for attenuation levels up to
19 dB. For higher levels, the FSWX enables the mechanical attenuator for 20 dB
attenuation, and covers the remaining level by electronic attenuation.

For more information, see "Sensitivity of the hardware: RF attenuation" in the FSWX
User Manual.

In "Manual" mode, you can switch off mechanical attenuation entirely, or set it to 20 dB.

Remote command:
INPut<ip>:ATT:MECH on page 310
INPut<ip>:ATT:MECH:AUTO on page 310

Preamplifier
If the (optional) internal preamplifier hardware is installed on the FSWX, you can
enable a preamplifier for the RF input signal.

You can use a preamplifier to analyze signals from DUTs with low output power.
If enabled, the preamplifier amplifies the input signal by 20 dB.

If an optional splitter is active, the preamplifier amplifies the input signal in each signal
path by 10 dB.

Remote command:
INPut<ip>:GAIN:STATe on page 311
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5.3.3

Configuring 1/Q measurements

Enhanced Electronic Ranging
Prerequisite: Enhanced electronic ranging option

Optimizes the RF attenuation to reduce the amount of mechanical switching required
and increase the dynamic range with the same signal path.

Remote command:
INPut<ip>:EATT:RANGing on page 309

Power Level Unit
The FSWX measures the signal voltage at the RF input.

In the default state, the FSWX displays the level at a power level of 1 mW (= dBm).
From the known input impedance (50 Q or 75 Q), the FSWX can convert the value to
the other units.

Remote command:
CALCulate<n>:UNIT:POWer on page 307

Data capture

Access (expert mode must be on to access all settings): "Overview" > "Data Acquisi-
tion" > "General"

The general data capture settings contain settings to control data capture.

Functions in the "Data Acquisition" dialog box described elsewhere:
® "Component carrier data capture" on page 69

The remote commands required to configure the data capture are described in Sec-
tion 7.7.22, "Data capture", on page 312.

(0= T 01 (0= I 0 0= PP 80
o] g I OF=1 o) (U1 1= TS UPRPPRRR 81
SWAP 1/Q et e e e e e e e e e e e ra e e e e e e e e s 81

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 5G NR frame is captured in the measurement.

The maximum capture time is limited when you are only measuring slots repeatedly.

For measurements in FR2-2, you can let the FSWX determine the capture time auto-
matically or enter the capture time manually. For an automatic capture time, the FSWX
makes the capture as small as possible but also makes sure that the first 80 slots are
captured in one piece according to 3GPP specifications. If you are measuring signals
with different subcarrier spacings, the capture time is based on the smallest subcarrier
spacing.

Remote command:

[SENSe: ] SWEep: TIME on page 315

Capture mode (FR2-2): [SENSe: ] SWEep:CTMode on page 314
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5.3.4

Configuring 1/Q measurements

Long Capture
Turns a limitation of the capture time on and off.

When you turn off the long capture, the capture time is limited to 50.1 ms (maximum of
5 frames).

To capture more frames, turn on the long capture. The long capture allows you to cap-

ture data up to 1 s. However, the long capture has the following limitations.

® The long capture captures several frames, but analyzes only one. The analyzed
frame is indicated by a horizontal green bar in the capture buffer. The analyzed
frame depends on your selection.

® Multiple frame configurations are not possible, because every frame must have the
same configuration.

® The frame count settings (overall frame count etc.) are unavailable.

® Averaging results over several frames is not supported.
Therefore, the FSWX does not evaluate EVM limits for long captures.

® Component carrier measurements are not supported.

® Measurements in FR2-2 are not supported.

Remote command:
[SENSe: ] SWEep:LCAPture on page 315

Swap 1/Q
Swaps the real (I branch) and the imaginary (Q branch) parts of the signal.

Remote command:
[SENSe: ] SWAPiqg on page 314

Data capture optimization

Access (expert mode must be on to access all settings): "Overview" > "Data Acquisi-
tion" > "Optimization"

Data capture optimization are optional features that improve the process of data cap-
ture and processing and achieve better results.

The remote commands required to configure the data capture are described in Sec-
tion 7.7.24, "Optimization", on page 320.

IMProve EVIM (Vi X-COrT)...ciii e i i i ittt s s e s e s e e e e e e e e e e e e e e e e e eeeeaeeesenennnnnnanaans 81

Improve EVM (via X-Corr)
Enables the use of the cross-correlation function to improve the EVM results.

If enabled, the application demodulates the signal and calculates the error vectors on
the two signal paths first. Then the calculated error vectors from both paths are correla-
ted in the time and the frequency domain. As a result, noise, distortion from inherent
analyzer components and other transmission effects in the signal are eliminated. Thus,
the EVM improves.

This function requires an additional licence that includes cross-correlation. The internal
splitter must be enabled.

See "Configuring FSWX setups" in the FSWX user manual.
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Remote command:
[SENSe:]IQ:XCORrelation[:STATe] on page 320

5.3.5 Trigger configuration

Access: "Overview" > "Trigger"

A trigger allows you to capture those parts of the signal that you are really interested
in.

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 available trigger settings not described here,
refer to the documentation of the FSWX.

Lo T [T S 1o 1V (= ST 82

Trigger Source

The application supports several trigger modes or sources.

® Free Run
Starts the measurement immediately and measures continuously.

® 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.

* 1/QPower
The trigger event is the magnitude of the sampled I/Q data. The measurement
starts when the magnitude of the I/Q data meets or exceeds the trigger level.

* |F 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.

® 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.

® Time
The trigger event is a certain time interval (every <x> seconds).

For all trigger sources, except "Free Run", you can define several trigger characteris-
tics.

® The trigger "Level" defines the signal level that initiates the measurement.

® The trigger "Repetition Interval" defines the time interval that initiates a measure-
ment for the time trigger.

® 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).

® The trigger "Drop-out Time" defines the time that the input signal must stay below
the trigger level before triggering again.

® The trigger "Slope" defines whether triggering occurs when the signal rises to the
trigger level or falls down to it.
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5.3.6

Configuring 1/Q measurements

® The trigger "Holdoff" defines a time period that must at least pass between one trig-
ger event and the next.

® 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.

For a detailed description of the trigger parameters, see the user manual of the 1/Q
analyzer.

Remote command:
See Section 7.7.23, "Trigger", on page 316

Demodulation

Access: "Overview" > "Demodulation”

Demodulation settings contain settings that describe signal processing and the way the
signal is measured.

The remote commands required to configure the demodulation are described in Sec-
tion 7.7.26, "Demodulation”, on page 322.

Demodulation Data..........eiieeiieiiie et eeraaas 83
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Demodulation Data
For the bitstream results, you can get the data at various points in the signal process-
ing chain.

Scrambled bits descrambled bits .
layers (before d bling) (after d bling) Decoded bits
V! \ efore elcram ing after eslram ing l /codewords
MOdeIE_]tlon Descrambler Decoder [..]
decision
MOdlfI?tlon Descrambler Decoder [...]
decision

For measurements based on O-RAN test cases, the FSWX automatically selects the
appropriate setting for the selected test case.

"Before Demodulates the scrambled data.

Descrambling”

"After Demodulates the descrambled data.

Descrambling”

"Decoded Pay- Demodulates the descrambled and decoded PDSCH data.
load Data"

Remote command:
[SENSe: ] NR5G:DEMod: DDATa on page 323
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Transient Period
Opens a dialog to configure the EVM calculation of the symbol before and after the
transient periods of the signal.

The "Transient Period" selects the length of the transients.

For a transient period = 10 us, the FSWX applies no special method to the EVM calcu-
lation.

For a transient period # 10 ps, the FSWX uses the EVM calculation defined in 3GPP
38.521, section 6.4.2.1a. The available transient periods depend on the subcarrier
spacing. When you select one of these transient periods, you can define the symbols
that the special EVM calculation method is applied to.

e "Symbols Before Transient": Symbol right before the transient period.
® "Symbols After Transient": Symbol right after the transient period.

If you analyze several transient periods, you can define an array of symbols as a
comma-separated list (for example "1, 4,8,12").

This feature is available for FR1. It is unavailable for multi-numerology scenarios and if
transform precoding = on.

The transient period affects the EVM limits evaluated in the result summary.

Remote command:

Period: [SENSe: ]NR5G: DEMod: TPERiod on page 325

Symbol before transient: [SENSe: |NR5G:DEMod: SBTRansient on page 325
Symbol after transient: [SENSe: ]NR5G:DEMod: SATRansient on page 324

PUSCH Reference Data
Selects the type of reference data to calculate the EVM for the PUSCH.

By default, the FSWX automatically detects the PUSCH reference values and maps
the measured values to the nearest reference point.

When you select one of the ORAN test cases, the FSWX automatically selects the
ORAN specific PN23 sequence as the PUSCH reference data as defined in the ORAN
standard.

"Auto Detect”  Automatically detects the PUSCH reference values.

"ORAN PN23" Available when the ORAN application is installed.
Assumes the PUSCH 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 FSWX assumes that the measured signal actually contains the
corresponding ORAN PN23 sequence.
For this option, each PUSCH has an individual sequence.

"ORAN PN23  Available when the ORAN application is installed.

All Slots" Assumes the PUSCH 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 FSWX assumes that the measured signal actually contains the
corresponding ORAN PN23 sequence.

For this option, all PUSCH / PDCCH have the same sequence.
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Remote command:
[SENSe: ] NR5G:DEMod: PRData on page 324

EVM Calculation Method
Selects the way that the EVM is calculated.

"EVM 3GPP Calculates the EVM according to 3GPP TS 38.141-1/ -2. Evaluates

Definition" the EVM at two trial timing positions and then uses the higher EVM of
the two.

"At Optimal Calculates the EVM using the optimal timing position.

Timing Posi-

tion"

"EVM High Calculates the EVM at the high trial position defined by 3GPP.

Timing Posi-

tion"

"EVM Low Calculates the EVM at the low trial position defined by 3GPP.

Timing Posi-

tion"

Remote command:
[SENSe: ]NR5G:DEMod: CMEThod on page 323

Filter

Selects the filter to suppress interference of neighboring carriers.

"None" No suppression of neighboring channels.

"Multicarrier Suppresses interference for tests on multiradio base stations (LTE,
Filter" WCDMA, GSM etc.).

The FSWX automatically selects the multi-carrier filter when you ana-
lyze more than 1 component carrier.

"Per BWP" Suppresses interference for tests on multi BWP signals.

Remote command:
[SENSe: ]NR5G:DEMod: FILTer on page 324

Extended Frequency Lock Range
Selects the frequency error tolerance for successful signal synchronization.

Turn the setting off to have a small tolerance (0.5*subcarrier spacing).
Turn the setting on to have a large tolerance (10*subcarrier spacing).

For a large tolerance, we recommend configuring the synchronization signal manually,
because the auto demodulation might not work properly depending on the actual fre-
quency error.

Remote command:
[SENSe: ]NR5G:DEMod: EFLRange on page 323

5.3.7 Radio frame configuration

Access: "Overview" > "Signal Description" > "Multi Frame" (requires number of frames
> 1)
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Basic frame structure

A radio frame in the 5G NR standard has a length of 10 ms (same as in LTE). It con-
sists of 10 subframes, each with a length of 1 ms.

A subframe contains a variable number of slots, depending on the subcarrier spacing.
A subframe can have different subcarrier spacings in different bandwidth parts.

_Subframe Frame
S =1ms =10 ms

\4

»
>

Bandwidth part 2 (= x MHz)

Bandwidth part 1 (= x MHz)

- Bandwidth part O (= x MHz)

Channel bandwidth (x subcarrier)

x slots

Figure 5-5: Basic frame structure of a 5G NR frame

Slot structure

A slot contains 14 OFDM symbols and has a bandwidth the size of the bandwidth part
it is in. A slot can have one of many slot formats, with each slot format representing a
different symbol usage. Most of the symbols are usually used by the PUSCH for trans-
mission of user data (payload).

Resource blocks

One symbol with a bandwidth of 12 subcarriers makes up a resource block (the size of
the subcarrier is variable). One symbol over one subcarrier makes up a resource ele-
ment, which is the basic quantity in a 5G NR radio frame.

The 5G NR standard differentiates between virtual resource blocks (VRB) and physical
resource blocks (PRB). VRBs are all resource blocks that are allocated to the resource
grid. PRBs have the same size and number as VRBs, but can be mapped to different
subcarriers according to certain rules defined by 3GPP. Mapping to different subcarri-
ers can be useful to use the resource grid more efficiently.
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1 Subframe (1 ms) = x slots, x depends on subcarrier spacing

Slot x = 14 OFDM symbols

The radio frame in a 5G NR signal is highly flexible. The location of the synchronization
signal is just as variable as the size and number of bandwidth parts and the configura-
tion of each slot in the radio frame.

»
>

A

Slot 1 = 14 OFDM symbols

>
>

12 Subcarrier
Resource Block
Resource Block

Carrier Bandwidth (variable)

~
]
o
2]
[
o
2
=
o
a
[
o

12 Subcarrier
Resource Block

v

Figure 5-6: Basic slot structure of a 5G NR slot

For more information about configuring the radio frame structure, refer to the following

topics.

® Bandwidth parts
® Slots

® PUSCH

Measuring multiple radio frames

You can capture and analyze multiple radio frames. Each radio frame can have a dif-
ferent configuration.

Frame Configuration............eeiiiiiiiiie et e s e e s e enree e e e e enees 87
Effects of capturing multiple frames on reSultS. ..., 88
Frame Configuration Management.... ... e 89

Frame Configuration

The "Number of Frames" input field defines the number of radio frames with a different
configuration. If you select more than one frame to configure, you can assign a differ-
ent slot configuration and PUSCH configuration for the frames. The bandwidth part
configuration is the same for all frames.

To configure a specific frame, enter the corresponding number in the "Selected Frame"
field. If you configure only one frame ("# Frames To Configure" = 1), all frames have
the same configuration.

After you have configured several frames, you can also select how many frames the
FSWX actually captures and analyzes with the "Number of Frames to Analyze" prop-
erty. If you capture more than the number of configurable frames, the frame configura-
tion is repeated for the surplus frames.
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Example:
The number of configurable frames is 2. The number of frames you have captured is 5.
In that case, the BWP configuration of frame 0 and 1 is repeated for frames 2 to 4.

If you capture less than the number of configurable frames, only the first frame configu-
rations are applied.

Example:
The number of configurable frames is 3. The number of frames you have captured is 1.
In that case, the BWP configuration of frame 0 is used for analysis.

In addition, if the FSWX needs more than one capture to analyze all frames, for exam-
ple if the capture time is too small, the capture always starts with the configuration of
the first frame.

Example:

The number of configurable frames is 3. The capture time is 20.1 ms. The number of
frames you have captured is 3.

The first capture contains 2 full frames with configuration of frame 0 and 1.
The second capture contains 1 frame, again with configuration of frame 0.

(If you want to capture a frame with the third configuration, you would have to define a
capture time of at least 30.1 ms.)

Remote command:
Configurable frames: CONFigure [ :NR5G] :UL[:CC<cc>] : FTConfig on page 230
Frame selection: via suffix at FRAMe<fr>

Effects of capturing multiple frames on results

Analyzing multiple frames has the following effects on results.

® Results in the result summary are either averaged over all frames or refer to a sin-
gle frame, depending on your selection.

® All graphical results refer to a single frame.
If there is more than one frame in the capture buffer, you can select the frame you
want to display.

® The FSWX can only display graphical results of the last data capture.
If the capture time is too small to capture all frames to analyze, the FSWX captures
the signal in multiple capture buffers.
Note that this only applies to graphical results like EVM vs Carrier or the constella-
tion diagram. The result summary still averages over all analyzed frames.

Example:

The capture time is 20.1 ms. The number of frames to analyze is 3. Two data captures
are required to analyze all frames.

In that case, the first data capture analyzes the first two frames. The second data cap-
ture analyzes the third frame. However, you can only display the results for the third
frame in the graphical result displays.
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If you analyze multiple component carriers, you can also display the results for a spe-
cific frame by assigning a frame to a view.

Remote command:

Select a frame: [SENSe: |NR5G[:CC<cc>] : FRAMe: SELect on page 354
Assign frame to a view: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : FNUMber
on page 346

Frame Configuration Management
The FSWX provides some tools to make frame configuration easier.

e "Copy" frame:
Copies the bandwidth part configuration of the selected frame.
Note that this includes the slot configuration and PUSCH/PUCCH configuration of

that frame.
e "Copy to™

Applies the bandwidth part configuration in the cache to the selected frame.
e "Copy To All":

Applies the bandwidth part configuration in the cache to all configurable frames.

Remote command:

Copy: CONFigure [ :NR5G] :UL[:CC<cc>] :FRAMe<fr>:COPY on page 229
Paste: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:PASTe [ : FRAMe]
on page 230

Paste to all: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:PASTe:ALL
on page 229

5.3.8 Bandwidth part configuration

Access: "Overview" > "Signal Description" > "Radio Frame Configuration" > "Band-
width Part"

Numerology

One of the defining features of the 5G NR standard is bandwidth parts (BWP). Using
bandwidth parts, you can split the complete channel bandwidth into several smaller sli-
ces. A bandwidth part is defined as a contiguous set of physical resource blocks that
have the same subcarrier spacing (or numerology as the 3GPP standard calls it).

The numerology has several effects on the signal, like the symbol length and the num-
ber of slots in a subframe.

Table 5-1: Numerology in 5G NR

Numerology 0 1 2 3 4
Subcarrier spacing 15 kHz 30 kHz 60 kHz 120 kHz 240 kHz
Slot length 1ms 0.5ms 0.25ms 0.125 ms 0.0625 ms

-
N
IS

Number of slots in subframe 8 16
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Table 5-2: Additional numerology introduced with 3GPP release 17

Numerology 5 6

Subcarrier spacing 480 kHz 960 kHz

Slot length 0.03125 ms 0.015625 ms
Number of slots in subframe 32 64

The number of bandwidth parts you can configure with the FSWX is limited to 12. Dur-
ing transmission, each bandwidth part can be assigned to a specific user equipment
(UE). Bandwidth parts can overlap, in which case UEs share the resource elements of
a bandwidth part.

For measurements on signals with multiple bandwidth parts, it is sufficient to configure
only the active bandwidth part.

You can configure bandwidth parts in the bandwidth part configuration table. This table
contains the characteristics of all bandwidth parts in the currently selected frame. You
can add or remove bandwidth parts and configure them as you like.

Each row in the table corresponds to a bandwidth part.

Detection of bandwidth part configuration

The FSWX supports automatic detection of the bandwidth part configuration. When
you select "Auto" detection mode, the FSWX detects the bandwidth part configuration,
slot configuration and PUSCH and PUCCH allocations.

When you select "Manual" mode, you can describe the bandwidth part manually with
various characteristics.

If you measure a signal with a bad signal-to-noise ratio, for example due to a low signal
level, manual configuration of the bandwidth parts can increase the synchronization
probability.

When you turn on automatic signal detection, the settings in this dialog box are
unavailable.

The remote commands required to configure the bandwidth parts are described in Sec-
tion 7.7.6, "Bandwidth part configuration", on page 231.

0  BWP infOrmation.....cooo oo 90
o BWP configuration table.......... .o 91

BWP information

The bandwidth part information shows various characteristics about the selected band-
width part. The BWP information is calculated automatically and read-only.
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Bandwidth part information
Next to the bandwidth part configuration table, the FSWX displays various information
about the numerology in the currently selected bandwidth part.

® "mu = <x>, delta_f = <x> kHz": Shows the numerology of the bandwidth part as
defined by 3GPP.

® "Slots per SF": Shows the number of slots in a subframe in the selected BWP. The
number of slots depends on the selected subcarrier spacing.

® "Symbols Per Slot": Shows the number of symbols in a slot in the selected BWP.
® "Bandwidth": Shows the width of the selected BWP in Hz.

e "Delta to Center Frequency": Shows the frequency offset of the BWP relative to the
center frequency of the complete signal.

e "Total number of Slots": Shows the complete number of slots in the BWP over all
subframes. The number of slots depends on the selected subcarrier spacing.

® "Max Number of RBs": Shows the maximum number of resource blocks that the
bandwidth part can have.

® "FFT Size": Shows the FFT size in the selected BWP. The FFT size depends on
the selected subcarrier spacing.

5.3.8.2 BWP configuration table

The bandwidth part configuration table consists of several rows, each of which corre-
sponds to a bandwidth part. The size of the table therefore depends on the number of
bandwidth parts you have added to the table.

Note that all bandwidth parts must have the same subcarrier spacing.

Functions in the "Bandwidth Part" dialog box described elsewhere:
e "Automatic Signal Demodulation" on page 76

NUMDBDEE Of BVWPS ... et e et e e e e et e e e e e e eab e e e s eeeanas 91
LA A0 VT o] o= 92
Subcarrier Spacing (USEr data).........cuuriiiiiereeee it e e 92
NUMDBDEE Of RBS.. ettt e e et e e e e e e e e b e e e e eraaaaaeeaes 92
S I @177 93
Number of BWPs

Defines the number of bandwidth parts in the signal. The FSWX adjusts the number of
rows in the table accordingly.

Alternatively, use the "remove bandwidth part" icon and the "duplicate bandwidth part"
icon available in each table row to add and remove bandwidth parts.

e
Removes the bandwidth part.
o H

Copies the corresponding bandwidth part and adds a new one with the same con-
figuration.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPCount? on page 234
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BWP Number
The "BWP Number" shows the index number of the corresponding BWP.

The bandwidth part number is a consecutive index number that allows you to identify
each bandwidth part. The first bandwidth part has the index number 0.

Remote command:
not supported

Subcarrier Spacing (user data)
The "Subcarrier Spacing" selects the subcarrier spacing for the corresponding BWP.

The available subcarrier spacings depend on the frequency range you have selected.

® FR1: 15 kHz, 30 kHz, 60 kHz
Note that 15 kHz is only available for channel bandwidths < 60 MHz.
® FR2-1:60 kHz, 120 kHz
® FR2-2: 120 kHz, 480 kHz, 960 kHz
The following restrictions apply:
Channel bandwidtj = 100 MHz: 120 kHz
Channel bandwidth = 400 MHz: 120 kHz, 480 kHz and 960 kHz
Channel bandwidth = 800 MHz and 1600 MHz: 480 kHz and 960 kHz
Channel bandwidth = 2000 MHz: 960 kHz

Subcarrier spacings are indicated by different colors in the preview diagram.
- 15 kHz
: 30 kHz

IS 60 kHz

[ 120 kHz

[ 480 kHz
: 960 kHz

For bandwidth parts with a 60 kHz subcarrier spacing, you can select if it has a normal
cyclic prefix (NCP) or an extended cyclic prefix (ECP). Note that the diagrams only
show results if you select the BWP with the extended cyclic prefix from the evaluation
range.

The beyond 5G license adds new subcarrier spacings:
® 120 kHz with extended cyclic prefix for FR2.
e Additional subcarrier spacings for selected channel bandwidths.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SSPacing
on page 233

Number of RBs

Defines the number of physical resource blocks (PRB) the bandwidth part occupies.
The number of physical resource blocks also defines the frequency width of the band-
width part.

The maximum number of physical resource blocks for a bandwidth part depends on
the selected subcarrier spacing and the overall channel bandwidth, which in turn
depend on the selected frequency range. For a detailed overview, see 3GPP 38.104,
tables 5.3.2-1 and 5.3.2-2.

Bandwidth parts can share resource blocks.
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Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:RBCount
on page 232

RB Offset
The "RB Offset" defines an offset of the first resource block that the bandwidth part
uses relative to the first resource block of the channel.

The resource block offset therefore defines the location (frequency) of the bandwidth
part in the NR channel.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:RBOFfset
on page 232

5.3.9 Slot configuration
Access: "Overview" > "Signal Description" > "Radio Frame Configuration" > "Slot"

Slots

Slots are flexible entities in the 5G NR radio frame, whose characteristics depend on
several factors.

In the time domain, the length of a slot and the number of slots in a subframe depends
on the numerology.

Each slot contains 14 OFDM symbols. Each symbol can have a different scheduling
type to make scheduling during transmission as flexible as possible.
Slot configuration table

The slot configuration table represents the frame structure in the time domain. Each
row corresponds to one slot, and each slot can have a different configuration.

The remote commands required to configure the slots are described in Section 7.7.7,
"Slot configuration", on page 234.

e General slot configuration.............oooeiiiiiiiicccccr e ———— 93
e Slot configuration table............ .o 95
o Sounding referenCe SigNal.........oooiiiiiiiiieee e 96

5.3.9.1 General slot configuration

The slot configuration table contains a variable number of rows, depending on the
bandwidth parts configuration.

Number of Configurable SIOtS..........uuiiiiiiiccceie e 94
Slot Configuration TOOIS. ......cceui i e 94
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Number of Configurable Slots

You can configure each slot in the radio frame individually. However, when more slots
have the same configuration (for example each subframe has the same slot configura-
tions), you can configure just a certain number of slots and repeat this configuration on
other slots.

The slots you can edit ("# User Configurable Slots") are always the first slots in the
table. For example, if the number of configurable slots is "4", you can edit the first four
rows in the table. The cells of slots you can edit are white.

The slot configuration is repeated for all other slots. For example, if you can edit the
first four slots, the subsequent four slots have the same configuration and so on. The
configuration that a specific slot uses is indicated in the last column of the slot configu-
ration table.

The "Periodicity" shown next to the slot configuration table indicates the length of all
customized slots. For example, a periodicity of 1 ms in a BWP with a 30 kHz subcarrier
spacing indicates that the first two slots have a custom configuration, which is repeated
every 1 ms.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:CSLot
on page 234

Slot Configuration Tools
The FSWX provides some tools to make slot configuration easier.
° (copy slot)

Copies the configuration of the selected slot.

The copy includes the PUSCH / PUCCH configuration of that slot.
e "Paste To": Applies the slot configuration to a set of configurable slots.
Paste to "Slots": Paste to specific slots or range of slots (e.g. 1,2,5-8)
Paste to "Data": Paste to all data slots.
Paste to "Unused": Paste to all unused slots (they will turn into data slots).
Paste to "Custom": Paste to selected slots according to a certain logic (period /
duration).
"Paste To All": Applies the slot configuration in the cache to all configurable slots.
"Reset Slot Config": Restores the default slot configuration (including the PDSCH/
PDCCH configuration).

Remote command:

Copy: CONFigure[:NR5G] :UL[ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COPY on page 235

Paste: CONFigure [ :NR5G] : UL[ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:PASTe[:SLOT] on page 240

Paste to all: CONFigure [ :NR5G] : UL [ : CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:PASTe:ALL on page 236

Paste to selected: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PASTe:TO on page 238

Reset: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:PRESet on page 240
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5.3.9.2 Slot configuration table

The slot configuration table contains the configuration of all slots in the currently
selected bandwidth part. The number of rows (slots) depends on the subcarrier spac-
ing in the selected bandwidth part.

The complete number of slots in the selected bandwidth part is indicated next to the
table ("n Slots in BWP x").

SUDBTrAME NUMIDET ... et e et e e e ee s 95
] (o) 0 N[0 T g 1= SRR 95
5] (o) AN [oTo7=1 1o o TR R 95
Repeated SIOot NUMDET.........o e e e e e e 95
REfEreNCe SIGNalS....cooi i 96

Subframe Number
The "Subframe Number" shows the index number (0 to 9) of the subframe that the slot
belongs to.

The number of subframes is always 10, the number of slots in a subframe varies,
depending on the subcarrier spacing / numerology. The first subframe always has the
index 0.

Remote command:
not supported

Slot Number
The "Slot Number" shows the index number (0 to n) of the corresponding slot.

The selected slot is highlighted blue.

The number of slots in the frame varies, depending on the subcarrier spacing / numer-
ology. The first slot always has the index 0.

Remote command:
not supported

Slot Allocation
The "Slot Allocation" selects the usage of the corresponding slot.

e "Data": Slot is used for user data transmission.
® "Unused": Slot is not used.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ATYPe on page 235

Repeated Slot Number
Shows the slot number on which the configuration of a slot is based on.

If the table cell says "User", the slot is configured manually.

If the table cell contains a number, the slot configuration is the same as the slot indica-
ted by that number. For example, if the cell contains the number "1", the slot configura-
tion is the same as the slot with the index number 1.

Remote command:
not supported
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Reference Signals
Opens a dialog box to configure reference signals transmitted in the corresponding
slot.

For details, see Section 5.3.9.3, "Sounding reference signal”, on page 96.

Remote command:
not supported

5.3.9.3 Sounding reference signal

The sounding reference signal (SRS) is an uplink reference signal transmitted by the
user equipment. The base station uses the SRS to estimate the uplink channel quality
for each user.

In the time domain, the SRS occupies 1, 2 or 4 OFDM symbols with a variable starting
position. In the frequency domain, the SRS uses only portions of the overall channel
bandwidth in a bandwidth part. The subcarriers occupied by the SRS depend on vari-
ous frequency hopping and transmission comb techniques.

You can define various parameters to describe the physical attributes and structure of
the SRS, for example where it is located in the resource grid or how often it occurs in
the signal.

The SRS configuration is specific to a bandwidth part. If you assign an SRS to more
than one slot in the bandwidth part (repeated transmission), the configuration is the
same for each instance of the SRS.

The SRS uses antenna port 1000.

All settings available for the sounding reference signal are based on and specified in
detail in 3GPP 38.211.

The remote commands required to configure the CSI reference signal are described in
Section 7.7.8, "SRS configuration", on page 240.

ST S T = SRR 96
1o A 070 oo T PP 97
Y=L o1 o) o P PSR 97
NN TR Y o 97
Freq POSIION. ... it aaaaaaas 97
Yo [ 1 USSR 97
(Yo [ o] o] o] 1 o S 97
=T @ TR = o (o] S 98
Transmission Comb / Sequence COmMD.........oiiiiiiiiiiiie e 98
(oI o T4 £ T PP TP OPOPPPPP 98
REI P OWET ...ttt ettt e e e e e e e e e s bbb e e eeeeeaaaaeeeaan 99
SRS State

Turns the sounding reference signal on and off.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SRS:STATe
on page 248
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Slot Config
Opens a dialog box to configure in which slots the sounding reference signal appears.

The transmission is always periodic. The "Periodicity" selects the slot numbers that the
SRS appears in. For example, a periodicity of 2 slots assigns the SRS to every other
slot.

The "Offset" defines the first slot that the SRS appears in.

Remote command:

Periodicity: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SRS:
SLOT:PERiodicity on page 246

Offset: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SRS:
SLOT:POFFset on page 247

Start Position
Defines the starting position of the sounding reference signal in the time domain in
terms of OFDM symbols.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SRS:SPOS
on page 247

No. Sym

Selects the number of OFDM symbols used by the sounding reference signal (1, 2 or
4).

Remote command:

CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SRS:NSYMbols
on page 243

Freq Position
Defines the starting position of the SRS allocation in the frequency domain.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SRS:FPOS
on page 242

Freq Shift

Defines an offset of the sounding reference signal resource elements in the frequency
domain relative to the first subcarrier.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SRS:FSHift
on page 243

Freq Hopping
Opens a dialog box to configure in the frequency hopping parameters ("B-SRS", "C-
SRS" and "B-Hop").

"B-SRS" and "C-SRS" define the bandwidth and length of the SRS sequence.

"B-Hop" defines the frequency hopping bandwidth of the SRS. Note that frequency
hopping is disabled if "B-Hop" > "B-SRS".
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Remote command:

Bsrs: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SRS:
FHOPping:BSRS on page 241
CSRS:CONFigure[:NR5G}:UL[:CC<CC>J:FRAMe<fr>:BWPart<bwp>:SRS:
FHOPping:CSRS on page 242
BHWZCONFigure[:NR5G]:UL[:CC<CC>]:FRAMe<fr>:BWPart<bwp>:SRS:
FHOPping:BHOP on page 241

Rep. Factor
Defines how many times the sounding reference signal is repeated.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SRS:RFACtor
on page 244

Transmission Comb / Sequence Comb

Opens a dialog box to configure the transmission comb and the cyclic shift sequence.
These settings define the subcarriers that the sounding reference signal is transmitted
on.

The "Transmission Comb" value selects the number of subcarriers the sounding refer-
ence signal occupies. It also defines the maximum number of cyclic shifts. You can
also define an "Offset" for the resource elements used by the SRS (odd or even sub-
carriers).

The group of sequence settings define the sequence of the sounding reference signal.
"Cyclic Shift" defines the number of cyclic shifts.

The "Sequence ID" defines the pseudo-random seed value for the SRS sequence gen-
eration.

The sounding reference signal supports frequency hopping. You can select the hop-
ping method from the "Group Or Seq Hopping" dropdown menu.

Remote command:

Transmission comb: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:TCOMb [ : VALue] on page 249

Offset: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SRS:
TCOMb: OFFSet on page 248

Cyclic shift: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SRS:
SEQuence:CSHift on page 245

Sequence ID: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SRS:SEQuence: 1D on page 246

Hopping: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SRS:
SEQuence: HOPPing on page 245

No Ports
Selects the number of antenna ports that the sounding reference signal uses.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SRS:NPORts
on page 243
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Rel Power
Defines the relative power of the sounding reference signal in dB.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SRS:POWer
on page 244

5.3.10 PUSCH and PUCCH configuration

Access (expert mode must be on to access all settings): "Overview" > "Signal Descrip-
tion" > "Radio Frame Configuration" > "PUSCH / PUCCH"

Each slot assigned to carry user data contains one or more resource allocations.
Resource allocations are the physical channels that carry user data or information
about it. The size of an allocation in the resource grid is variable. An allocation covers
one or more physical resource blocks.

The physical uplink shared channel (PUSCH) carries the general user data and is
therefore the most prominent channel in a radio frame that occupies the most resour-
ces.

The physical uplink control channel (PUCCH) carries the uplink control information.

The remote commands required to configure the PUSCH and PUCCH are described in
Section 7.7.9, "PUCCH allocation configuration", on page 249.

e General PUSCH / PUCCH configuration............cccccciiiiiieeiie e ceccccniieeeeeeee e e 99
e PUSCH /PUCCH configuration table...........ccccooo i, 100
o Enhanced PUCCH SEtliNGS......coouiiiiiiiiicccciieie e e 104
e Enhanced PUSCH settings: DMRS..... ..o 106
e Enhanced PUSCH settings: PTRS......coo i 110
e Enhanced PUSCH settings: scrambling / COdiNG......ccccovcuiieiiiiiiiieiinniiieee e, 112
e Enhanced PUSCH settings: custom constellation...........cccccceeeeeiiiiciiiiieeeeeeeeeenn, 113

5.3.10.1 General PUSCH / PUCCH configuration
The allocations in the table refer to a specific bandwidth part and slot.

Selecting the slot to configure

> Enter the number of the slot that you want to configure in the "Selected Slot" field.

Note that when you select a slot here, the FSWX also selects that slot in the Slot
Config tab and vice versa.

Defining the number of PUSCH and PUCCH allocations

The FSWX allows you to allocate up to 100 individual PUSCH and PUCCH allocations
to a slot.

» Enter the number of allocations in the "# PUSCH Allocations" or "# PUSCH Alloca-
tions" field.

The FSWX expands the configuration table accordingly.
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When you add a PUCCH, the new PUCCH is added after the last existing PUCCH
and before the first PUSCH allocation. New PUSCH allocations are always added
at the end of the table.

Remote command (PUSCH allocations): CONFigure [ :NR5G] : UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALCount on page 256

Remote command (PUCCH allocations): CONFigure [ :NR5G] : UL[:CC<cc>] ¢
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:UCCCount on page 255

5.3.10.2 PUSCH / PUCCH configuration table

The configuration table contains the PUSCH and PUCCH allocations. Each row corre-
sponds to an allocation. The first part of the table shows the PUCCH allocations, the
second part of the table the PUSCH allocations.

Reusing PDSCH allocations

If you are measuring multiple slots with a different configuration, you can copy alloca-
tions to other slots once you have defined them in the first slot.

Prerequisite: # of configurable slots > 1

1. Select @ in the allocation table row that you want to copy.
The FSWX opens a dialog to select the target slots.

2. From the "Copy To" menu, select:

e "Slots" to copy the allocation to a set of selected slots.
e "Custom" to copy the allocation to slots based on a certain logic.

3. "Copy To": "Slots™
Select the slots that you want to copy the allocation to.

e Enter a comma-separated list of slots (for example: 1,4,5,7)
e Enter a range of slots (for example: 3-6)
e Enter a combination of both (for example: 1,3-5,8)

4. "Copy To": "Custom":
Select the copy logic.

e "Period": Copy the allocation to every n'" slot.
Example: Period = 3 copies the allocation to every 3rd slot, beginning with slot
0 (if selected slot = 0, the copy appears in slots 3,6,9, etc.).

e "Duration": Copy the allocation to n slots in a row.
Example: Period = 3 and duration = 2 copies the allocation to two slots in a
row, every 3rd slot, beginning with slot O (if selected slot = 0, the copy appears
in slots 1,3,4,6,7,9,10 etc.)

The FSWX only copies the allocation to a slot if the slot configuration accepts a
manual configuration (and is not based on the configuration of another slot).
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The remote commands required to configure the PUSCH and PUCCH allocations are
described in Section 7.7.9, "PUCCH allocation configuration”, on page 249 and Sec-
tion 7.7.10, "PUSCH allocation configuration", on page 256.
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The "ID" column shows the unique identifier for the corresponding PUCCH or PUSCH
allocation.

The counter starts at 0.

Remote command:
not supported

User ID

Selects the radio network temporary identifier (RNTI) used to identify different users
currently accessing the network. The corresponding allocation and its configuration is
assigned specifically to the ID that you select in this field.

By default, the RNTI is the same as the bandwidth part index.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:UEID on page 282

Allocation
The "Allocation" column shows the allocation's channel type (PUCCH or PUSCH).

Remote command:
not supported

Codeword
For more information about codewords and layers, see "Codeword to Layer Mapping"
on page 109.

Modulation
The "Modulation" selects the modulation type for the corresponding allocation (chan-
nel).

"DMRS Only" analyzes the DMRS and ignores the payload data in the allocation.
The PUCCH modulation is always QPSK.
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The PUSCH modulation is either QPSK, 16QAM, 64QAM or 256QAM.

If you turn on transform precoding, you can also select a pi/2-BPSK modulation for the
PUSCH.

3GPP release 17 adds 1024QAM modulation.

The beyond 5G license adds new functionality:

® 4096QAM and 16kQAM modulation.

® Custom modulation.
Selecting custom modulation type automatically activates custom symbol constella-
tion.

Remote command:

PUCCH: not supported

PUSCH allocations: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:MODulation on page 260

Number of resource blocks
The "Number of RBs" defines the number of physical resource blocks that the alloca-
tion occupies in the resource grid.

The number of RBs a PUCCH can use depends on the PUCCH format.

Remote command:

PUCCH allocation: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PUCCh<cr>:RBCount on page 253
PUSCH allocation: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:RBCount on page 261

Resource block offset

The "RB Offset" defines the first physical resource block that the allocation uses. The
offset is a value relative to the first resource block used by the bandwidth part that the
allocation is in.

Remote command:

PUCCH allocation: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:RBOFfset on page 254
PUSCH allocation: CONFigure [ :NR5G] : UL [ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:RBOFfset on page 261

Number of Symbols
The "Number of Symbols" defines the number of symbols that the allocation uses.

The number of symbols a PUCCH can use depends on the PUCCH format.

Remote command:

PUCCH allocation: CONFigure [ :NR5G] : UL [ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:SCOunt on page 254

PUSCH allocation: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:SCOunt on page 262

Symbol Offset

The "Symbol Offset" defines the first symbol that the allocation uses. The offset is a
value relative to the first symbol in the slot.
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Remote command:

PUCCH allocation: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:SOFFset on page 255
PUSCH allocation: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:SOFFset on page 262

Rel Power / dB
The "Rel Power / dB" defines the relative power of the corresponding allocation.

Remote command:

PUCCH allocation: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:POWer on page 253

PUSCH allocation: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:POWer on page 260

Copy to
Opens a dialog to copy the allocation configuration to other slots.

For details, see "Reusing PDSCH allocations" on page 100.

Remote command:

PUSCH: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:COPY on page 258

PUCCH: CONFigure[:NR5G] : UL[ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:PUCCh<cr>:COPY on page 251

Conflicts

The FSWX indicates a conflict in the following cases.

® |f the allocation is located in a symbol reserved for uplink.

® |f two or more allocations use the same resource blocks (overlapping allocations).
® |f the total number of resource blocks over all allocations is greater than 273.

To remove a conflict, try to reduce the total number of resource blocks or change the
RB offset.

Remote command:
not supported

Enhanced Settings
Opens the "Enhanced Settings" dialog box.

Enhanced settings for PUCCH allocations:
e PUCCHDMRS

Enhanced settings for PUSCH allocations:
® PUSCH DMRS

® PTRS

® (Channel coding and PUSCH scrambling

Remote command:
not supported
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5.3.10.3 Enhanced PUCCH settings
Access: "Overview" > "Signal Description" > "Radio Frame Configuration" > "PUSCH /
PUCCH" > PUCCH allocation > "More"

The enhanced PUCCH settings contain settings to configure the PUCCH demodulation
reference signal (PUCCH DMRS).

You can also select the PUCCH format here.

The remote commands required to configure the PUCCH are described in Sec-
tion 7.7.11, "Enhanced PUCCH allocation configuration", on page 263.
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PUCCH Format
3GPP defines several PUCCH formats. The PUCCH format affects several PUCCH
characteristics, like the mapping to physical resource blocks.

You can select a different PUCCH format for each PUCCH allocation.
Depending on the format, you can access different enhanced settings for the PUCCH.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
PUCCh<cr>:FORMat on page 270

PUCCH DMRS Rel Power
Available for all PUCCH formats.

Defines the power of the PUCCH DMRS relative to the power of the PUCCH resource
elements.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
PUCCh<cr>:DMRS: POWer on page 267

Group Hopping
Available for PUCCH formats 0, 1, 3 and 4.

Turns group and sequence hopping for the PUCCH demodulation reference signal on
and off.

® Select "Neither" to use neither group nor sequence hopping.
® Select "Enable" to use group hopping only.
® Select "Disable" to use sequence hopping only.

The frequency hopping index ny, used to calculate the sequence group if you turn on
hopping depends on the intra slot frequency hopping configuration.
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The hopping sequence depends on the "Hopping ID" parameter. 3GPP (38.211)
defines two methods by which the PUCCH hopping sequence can be calculated.

"n_IDACell":

Calculates the sequence based on the cell ID, if the higher layers provide no value.
"n_ID*Cell" has the same value as the cell ID.

"n_l D"

Calculates the sequence based on a pseudo-random seed value. You can define the
seed value in the input field that becomes available when you select this method.

Remote command:

State: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:PUCCh<cr>:DMRS:GHOPping on page 264

Hopping ID method: CONFigure [ :NR5G] : UL [ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:DMRS:HID on page 264

Seed value: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:PUCCh<cr>:DMRS:NID on page 266

Intra Slot Frequency Hopping
Turns hopping of the PUCCH demodulation reference signal within a slot on and off.

The state of this parameter controls the value of the frequency hopping index ny,, used
to calculate the group hopping sequence.

When you turn on intra slot frequency hopping, you can define the physical resource
block offset for the second hop ("Second Hop PRB").

Remote command:

State: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:PUCCh<cr>:DMRS:ISFHopping On page 266

Second hop PRB: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:DMRS: SHPRb on page 268

Initial Cyclic Shift
Available for PUCCH formats 0 and 1.

As defined in 3GPP 38.211, the value is required to calculate the cyclic shift for the
hopping sequence.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
PUCCh<cr>:DMRS: ICSHift on page 265

Time Domain OCC Index
Available for PUCCH formats 1 and 4.

Defines the orthogonal sequence index I. As defined in 3GPP 38.211, the value is
required to select the orthogonal sequence, used for the blockwise spreading.

For PUCCH format 4, the time domain OCC index defines the initial cyclix shift.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
PUCCh<cr>:DMRS:TDOindex on page 269
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PUCCH DMRS Sequence Generation
Available for PUCCH format 2.

3GPP (38.211) defines two methods by which the PUCCH DMRS sequence can be
calculated. You can select the method with the "Sequence Generation" parameter.
"n_IDADMRS":

Calculates the sequence based on a pseudo-random seed value. You can define the
seed value in the input field that becomes available when you select this method.
"n_ID"Cell":

Calculates the sequence based on the cell ID, if the higher layers provide no value.
"n_ID"Cell" has the same value as the cell ID.

Remote command:

Method: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:PUCCh<cr>:DMRS:SGENeration on page 268

Seed value: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:PUCCh<cr>:DMRS:SID on page 269

OCC Length
Available for PUCCH format 4.

Defines the length of the orthogonal cover code (NPUCCH ) that the PUCCH transmis-
sion includes. The available OCC lengths are defined in 3GPP 38.211.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
PUCCh<cr>:DMRS:0CCLength on page 267

Additional DMRS
Available for PUCCH format 3 and 4.

Turns an additional PUCCH DMRS on and off. The position of this additional DMRS is
defined in 3GPP 38.211.

Remote command:
CONFigure[:NR5G] :UL[ :CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
PUCCh<cr>:DMRS:ADDitional on page 263

Enhanced PUSCH settings: DMRS

Access: "Overview" > "Signal Description" > "Radio Frame Configuration" > "PUSCH /
PUCCH" > PUSCH allocation > "More" > "PUSCH DMRS Configuration"

The remote commands required to configure the DMRS are described in Sec-
tion 7.7.12, "Enhanced PUSCH settings: DMRS", on page 270.
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PUSCH DMRS Location

The "Configuration Type" defines the mapping of the DMRS to physical resources ele-
ments as defined in 3GPP 38.211. You can select from configuration "Type 1" or "Type
2",

The "Mapping Type" defines the position of the first DMRS symbol in the resource grid.
Mapping "Type A" is a location relative to the start of the slot. Mapping "Type B" is a
location relative to the start of the PUSCH resources.

For mapping type A, you can select an additional parameter "Type A Pos" to select the
first symbol that the DMRS uses.

The mapping type also limits the number of symbols the PUSCH allocations can use.

Remote command:

Configuration type: CONFigure [ :NR5G] : UL [ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:CTYPe on page 273

Mapping type: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:MTYPe on page 274

Type A position: CONFigure [ :NR5G] : UL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:TAPos on page 280

Multi Symbol DMRS

The DMRS can be transmitted on one or two symbols, depending on the "DMRS
Length".

You can also add additional DMRS with the "DMRS Add Position Index".

Remote command:

Length: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:MSYMbol:LENGth on page 274

Position Index: CONFigure [ :NR5G] : UL [ : CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:MSYMbol:APOSition on page 273

PUSCH DMRS Sequence Generation (Transform Precoding = Off)

3GPP (38.211) defines two methods by which the PUSCH DMRS sequence can be
calculated when you turn off transform precoding. You can select the method with the
"Sequence Generation" parameter.

"n_ID*"DMRS":

Calculates the sequence based on a pseudo-random seed value. You can define the
seed value in the input field that becomes available when you select this method.

The scrambling ID "N_ID*1" is for low PAPR DMRS transmission. For other transmis-
sion types, use the "N_ID?*0" scrambling ID.

"N_ID*1" is available if DMRS-Uplink = "On".
"n_IDACell":
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Calculates the sequence based on the cell ID, if the higher layers provide no value.
"n_IDACell" has the same value as the cell ID.

Remote command:

Method: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:SGENeration on page 280

Seed value N_ID*0: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:NID on page 275

Seed value N_ID*M: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:NIONe

Scrambling ID: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:NSCid on page 278

PUSCH DMRS Sequence Generation (Transform Precoding = On)

3GPP (38.211) defines three methods by which the PUSCH DMRS sequence can be
calculated when you turn on transform precoding. You can select the method with the
"n_IDARS" parameter.

"n_ID Cell":

Calculates the sequence based on the cell ID, if the higher layers provide no value.
"n_ID*Cell" has the same value as the cell ID.

"n_ID*PUSCH":

Calculates the sequence based on a pseudo-random seed value. You can define the
seed value in the input field that becomes available when you select this method.
"n_IDAnSCID":

Calculates the sequence using the method defined for transform precoding = off
("Sequence Generation").

Note that "N_ID”*1" for low PAPR transmission is not available in the transform precod-
ing = on case.

Remote command:

Method: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:NIRS on page 277

Seed value: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:NIRid on page 276

TxConfig

Turns codebook-based transmission on and off (defined in 3GPP 38.211, section
6.3.1.5).

"Non-Code- Signal transmission without a codebook.

book"

Codebook Signal transmission based on a codebook.

Codebook transmission combined with the number of SRS ports and
the TPMI index selects the applied precoding matrix.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:DMRS:TCONfig on page 281
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PUSCH DMRS Rel Power
The "Relative Power (to CORESET)" defines the power of the PUSCH DMRS relative
to the power of the PUSCH resource elements.

When you turn on transform precoding after a preset, the FSWX automatically changes
the relative power to 3 dB, according to 3GPP 38.214.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:DMRS:POWer on page 279

Codeword to Layer Mapping

Selects the number of layers for a PUSCH allocation and the codebook index. The
combination of layers and number of codewords determines the layer mapping. Each
layer is transmitted on a separate antenna port.

The number of supported layers depends on:
® DMRS configuration type

® DMRS length

® State of transform precoding

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:CLMapping on page 271

DMRS Antenna Ports
Each layer of a PUSCH allocation is mapped to a certain antenna port. The "Antenna
Port" dropdown menu selects the antenna ports that are used for the transmission of
the PUSCH allocation.

Example:

® DMRS configuration type = 1

® DMRS length =2

® Transform precoding

® Codeword to layer mapping = 4/1, which corresponds to 4 layers

For this configuration you can map the layers to antenna ports "0,1,4,5", "0,2,4,6" or
"2,3,6,7".

The antenna ports (layers) that are actually analyzed depends on the antenna port
configuration.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:DMRS:AP on page 272

No of SRS Ports
Selects the number of antenna ports for codebook transmission. The number of
selected antenna ports affects the applied precoding matrix as defined by 3GPP.

Available if TxConfig = Codebook.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:DMRS:NSPorts on page 278
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TPMI
Selects the Transmit Precoding Matrix Indicator (TPMI) for codebook transmission. The
TPMI index affects the applied precoding matrix as defined by 3GPP.

Available if TxConfig = Codebook.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
AlLLocation<al>:DMRS:TPMI on page 281

CDM Groups without Data

Selects the number of CDM groups that are reserved and contain no data. They are
therefore not used by the PUSCH for data transmission. In the resource grid, the
resource elements for CDM (between PUSCH DMRS resource elements) remain
empty.

Note that the different values for this parameter change the default values of the rela-
tive DMRS power according to 3GPP 38.214, table 4.1-1.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:DMRS:CGWD on page 273

DMRS-Uplink

Turns the higher layer parameter "dmrs-uplink”" on and off.

Available when you turn off transform precoding.

This parameter reduces the peak-to-average power ratio (PAPR) of the PUSCH DMRS

as defined 3GPP, release 16. Using the low PAPR also results in a different calculation
of the DMRS sequence.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:DMRS:RST on page 279

5.3.10.5 Enhanced PUSCH settings: PTRS

Access: "Overview" > "Signal Description" > "Radio Frame Configuration" > "PUSCH /
PUCCH" > PUSCH allocation > "More" > "Phase-Tracking RS Configuration"

The remote commands required to configure the DMRS are described in Sec-
tion 7.7.13, "Enhanced PUSCH settings: PTRS", on page 282.

PTRS Configuration (Transform Precoding = Off).........coiiiiiiiiiiiieeeeeie, 110
PTRS Configuration (Transform Precoding = On)......cccccoeoiiiiiiiiiiiiiiicieeean, 111

PTRS Configuration (Transform Precoding = Off)

The phase tracking reference signal (PTRS) is a UE-specific reference signal that is
used to compensate for the phase noise of the oscillator. The PTRS is transmitted in
resource blocks used for the PUSCH.

If the PTRS "State" is on, you can define its "Power" relative to the PUSCH and its
location in the resource grid.
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The parameters that define the PTRS location depend on the selected precoding
mode.

For "Transform Precoding" = "Off", the following parameters define the PTRS location.
The "L_PTRS" defines the distance between the PTRS in terms of OFDM symbols
(transmission every 1, 2 or 4 OFDM symbols). If the subcarrier used by the PTRS also
contains a DMRS, the distance can be larger.

The "K_PTRS" and "DL-PTRS-RE-Offset" define the location of the PTRS in the fre-
quency domain. Kprrg defines the distances between the PTRS in terms of subcarrier.
You can also define an additional frequency offset for the PTRS relative to the first sub-
carrier.

Remote command:

State: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:PTRS|[:STATe] on page 288

Power: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:PTRS:POWer on page 286

Lprrs: CONFigure [ :NR5G] : UL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:PTRS:L on page 283

KPTRSZ CONFigure[:NR5G] :UL[ :CC<cc>] :FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:PTRS:K on page 283

Offset: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:PTRS:REOFfset on page 287

PTRS Configuration (Transform Precoding = On)

The phase tracking reference signal (PTRS) is a UE-specific reference signal that is
used to compensate for the phase noise of the oscillator. The PTRS is transmitted in
resource blocks used for the PUSCH.

If the PTRS "State" is on, you can define its "Power" relative to the PUSCH and its
location in the resource grid.

The FSWX automatically selects the default power according to 3GPP 38.214, table
6.2.3.2-2. If required, you can also define a different level.

The parameters that define the PTRS location depend on the selected precoding
mode.

For "Transform Precoding” = "On", the following parameters define the PTRS location.
The "N_groupPTRS" defines the number of PTRS groups to transmit (2, 4 or 8).

The "N_samp”group" defines the number of samples allocated to a PTRS group (2 or
4). From the number of used samples in a PTRS group, you can deduct the number of
samples in an OFDM symbol.

The "L_PTRS" defines the distance between the PTRS in terms of OFDM symbols
(transmission every 1, 2 or 4 OFDM symbols). If the subcarrier used by the PTRS also
contains a DMRS, the distance can be larger.

The "N_ID" selects the scrambling method and seed value.
"n_IDACell"

Calculates the sequence based on the cell ID, if the higher layers provide no value.
"n_ID*Cell" has the same value as the cell ID.
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"n_IDAPUSCH"

Calculates the sequence based on a pseudo-random seed value. You can define the
seed value in the input field that becomes available when you select this method.

Remote command:

State: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:PTRS[:STATe] on page 288

Power: CONFigure [ :NR5G] : UL[ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:PTRS:POWer on page 286

Ngroup: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:PTRS:NGRoups on page 284

Nsamp: CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:PTRS:NSAMples on page 286

Lprrs: CONFigure [ :NR5G] : UL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:PTRS:I on page 283

Npp: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SLOT<s1>:
ALLocation<al>:PTRS:NID on page 285

Seed value: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:PTRS:NIID on page 285

5.3.10.6 Enhanced PUSCH settings: scrambling / coding
Access: "Overview" > "Signal Description" > "Radio Frame Configuration" > "PUSCH /
PUCCH" > PUSCH allocation > "More"

The remote commands required to configure the channel coding and scrambling are
described in Section 7.7.14, "Enhanced PUSCH settings: scrambling / coding",

on page 288.
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Channel Coding

Channel coding parameters determine the code rate of the PUSCH, which is the ratio
between transmitted bits and the maximum possible bits in a subframe (or 1 ms trans-
port block). Because the number of bits in a subframe is variable, the target code rate
has to be derived from the modulation order in combination with an index lycs.

The target code rate depends on several parameters.

® The modulation order for the PUSCH.
You can select one of several tables, one for each modulation type, from the "MCS
Table" dropdown menu and select the corresponding index value (defined in the
tables) in the "I_MCS" input field. The target code rates for modulation order and
index are defined in 3GPP 38.214, section 5.1.3.

® The "Redundancy Version Index" defines the number of transmitted bits.
The redundancy version is used to re-transmit data if there are transmission errors.
Depending on the redundancy version index, the PUSCH contains a different num-
ber of parity bits for error detection: Index 0 adds 1 sequence of parity bits, index 1
adds two sequences of parity bits etc.
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Because redundancy versions 1 and 2 do not transmit a complete set of data (only
new bits that have not been transmitted correctly before), it is not possible to
decode such signals, even if the signal-to-noise ration is perfect. Only redundancy
version 3 transmits a complete set of data, and can therefore be decoded without
the knowledge of previous data.

® The "xOverhead" parameter.
This parameter determines the transport block size according to 3GPP 38.214,
section 5.1.3.2.

Remote command:

Modulation order: CONFigure [ :NR5G] : UL[ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:CCODing:MCSTable on page 289
MCS index: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:CCODing:IMCS on page 289

Redundancy version: CONFigure [ :NR5G] : UL [ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:CCODing:RVINdex on page 290
xOverhead: CONFigure [ :NR5G] : UL[ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:CCODing:XOVHead on page 290

PUSCH Scrambling
3GPP (38.211) defines two methods by which the PUSCH scrambling can be calcula-
ted. You can select the method with the "Scrambling" parameter.

e "Data-Scrambling-ID"
Scrambles the PUSCH based on a pseudo-random seed value. You can define the
seed value in the input field that becomes available when you select this method.
e "n_ ID*Cell"
Scrambles the PUSCH based on the cell ID, if the higher layers provide no value
for "DMRS-Scrambling-ID". "n_ID”Cell" has the same value as the cell ID.

Remote command:

Method: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:SCRambling on page 291

Seed value: CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:SCRambling:DSID on page 291

5.3.10.7 Enhanced PUSCH settings: custom constellation
Access: "Overview" > "Signal Description" > "Radio Frame Configuration" > "PDSCH /
PDCCH" > PDSCH allocation > "More" > "Custom Constellation"

Creating custom symbol constellations becomes available with the beyond 5G applica-
tion. The custom constellation tool allows you to define and analyze symbol constella-
tions not specified by 3GPP.

Custom symbol constellation file structure

Custom symbol constellations are stored in a . json file that has the following struc-
ture and comes in a Matlab® compatible format.

{

"description":"R&S custom constellation mapping",
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"mwcomplex":true,
"mwdata":[I,0Q0,1,0Q,I,Q,...],
"mwsize":[n,1],

"mwtype":"double"

® r"description": Mustbe "R¢S custom constellation mapping".
® "mwcomplex": Mustbe "true" for complex numbers.

® "mwdata": Array of I/Q values, two values (I and Q) for each symbol. The size of
the array depends on the selected modulation order.

® "mwsize": Array that represents the dimensions of the data.
— n =modulation order (2, 4 16 etc.)
The second number in the array is always "1".

® "mwtype": Must be "double".

Verifying custom symbol positions visually

The following process allows you to display the ideal reference locations by reducing
the displayed constellation points to a single PDSCH allocation. This allows you to ver-
ify symbol locations of a custom constellation and check if it meets your expectations.

1. Analyze the signal in the constellation diagram.
Select one slot to analyze.
Filter by custom modulation.

2

3

4. Select a single PDSCH allocation.

5. Zoom into the constellation diagram.
6

Check the symbol locations and verify its correctness.
The ideal symbol positions are indicated by an "x" in the diagram area.
Verifying the symbol order in custom constellations

The following process allows you to check if the symbols in a custom constellation are
in the correct order. For valid measurement results, the order of the symbol must be
the same on the DUT and the analyzer.

1. Use a signal with a known bit sequence on both the DUT and the analyzer.
2. On the analyzer, select PDSCH reference data = 0.

3. Check the signal EVM.
If the EVM does not meet your expectations, the order of the symbols can be
wrong.

4. Check the bit sequence using the bitstream result.

5. If necessary, correct the symbol mapping.
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State

Turns the usage of custom symbol constellations on and off.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:CUSTom:STATe on page 294

Modulation Order
Selects the modulation order for the custom symbol constellation.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:CUSTom:MODulation on page 293

Normalization
Turns normalization of the I/Q data on and off.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:CUSTom:NORMalization on page 293

Position
Defines the location of the symbols in the complex plane.

For each symbol, define the | and Q values in the following order: lgympoi1,Qsymboltslsym-
boIZstymboIZv---

The number of values depends on the selected modulation order - a modulation order
= 16, for example results in 16 I-values and 16 Q-values with a total of 32 values.
Remote command:

CONFigure[:NR5G] :UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:CUSTom:POSition on page 294

Save / Load User Mapping
Opens a dialog to load and save custom constellations.

The file type for custom constellations is . json. See "Custom symbol constellation file
structure” on page 113 for more information about the file structure.

Remote command:

Save: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:CUSTom:STORe on page 295

Load: CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:CUSTom:LOAD on page 292
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5.3.11 Advanced settings

Access (expert mode must be on): "Overview" > "Signal Description" > "Expert Set-

tings"

Advanced settings contain settings that are independent of the radio frame configura-
tion.

@ Global SEHINGS. ...t a e 116
@  ReferenCe POINT A ..t aaaaaaa e 119

5.3.11.1 Global settings
Access (expert mode must be on): "Overview" > "Signal Description" > "Expert Set-
tings" > "Global Settings"

The global settings contain various settings that have an effect on how the FSWX ana-
lyzes the signal.

The remote commands required to configure the global settings are described in Sec-
tion 7.7.18, "Advanced settings: global", on page 298.

Handling of Carrier LEAKage. .....c.uuiuuiiiiiiiiiiei ettt et 116
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Handling of Carrier Leakage
Controls the way that the DC carrier is handled during signal analysis.

You can either leave the DC carrier as it is, remove it from the analysis or compensate
for carrier leakage effects.

Removing the DC carrier or compensating leakage effects is useful if the DC carrier is
located on a subcarrier, which would have a negative effect on the EVM.

® |f you leave the DC carrier as it is, the FSWX includes the DC carrier in all results.

® |f you ignore the DC carrier, the FSWX removes the DC carrier from all results by
ignoring the corresponding subcarriers. The DC carrier is assumed to be in the
center of the channel bandwidth.

® |f you compensate for carrier leakage, the FSWX includes the subcarriers used by
the DC carrier in the result analysis, but compensates them mathematically.

If you turn on transform precoding, "lgnore DC" is unavailable.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :IDC on page 299
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Transform Precoding

5G NR supports two channel access methods for uplink signals, CP-OFDM and DFT-s-
OFDM. Depending on the use case, one or the other has advantages over the other.
For DFT-s-OFDM, an additional signal processing stage, transform precoding, is
applied. Transform precoding is the term for the digital Fourier transformation (DFT)
used in the 5G NR standard.

CP-OFDM: Subcarrier IFFT Add
mapping cyclic prefix

DFT-s-OFDM: Transform Subcar.rler IFET Add '
precoding mapping cyclic prefix

Figure 5-7: Signal processing depending on channel access scheme

With the "Transform Precoding" parameter, you can select which channel access
method is analyzed.

® "On": Analysis of the signal with precoding operation (DFT-s-OFDM).
e "Off": Analysis of the signal without precoding operation (CP-OFDM).

Note that the state of the "Transform Precoding" affects the settings available for the
PUSCH PTRS.

® Without precoding: "PTRS Configuration (Transform Precoding = Off)" on page 110
® With precoding: "PTRS Configuration (Transform Precoding = On)" on page 111

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : TPRecoding on page 301

Frame Number n_f
Defines the system frame number n; in the capture buffer. For multiple frame analysis,
it defines the system frame number of the first frame you are analyzing.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : FNNF on page 298

PUSCH Group or Sequence Hopping
Selects a hopping mode for the PUSCH DMRS sequence as defined in 3GPP 38.211:
6.4.1.1.1.2 "Sequence Generation when Transform Precoding is Enabled".

When you turn on transform precoding, you can select one of the following hopping
modes.

® "None" (no hopping)

® "Group Hopping"

® "Sequence Hopping"

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : PUSCh:HOPPing on page 299

PUSCH Frequency Hopping
Selects the PUSCH frequency hopping mode.

e "Disabled": PUSCH always uses the same frequency.
® "Intra-Slot Hopping": PUSCH changes the frequency within a slot.
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Intra-slot hopping requires exactly one PUSCH allocation in the signal. Using intra-slot
hopping adds a secondary PUSCH allocation, which corresponds to the second hop.
The secondary allocation has the same characteristics as the primary PUSCH alloca-
tion.

You can control the hopping frequencies in terms of the resource blocks the allocation
is using.

Note that the DMRS length is always "1" when you turn on intra-slot hopping.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : PUSCh:FHOPping on page 299

RF Upconversion

It is necessary to upconvert the baseband signal to the radio frequency. The upconver-
sion requires a frequency-related phase compensation after each symbol according to
3GPP 38.211: 5.4 "Modulation and Upconversion".

When you turn off "Phase Compensation”, the FSWX assumes that the applied signal
is not phase-compensated and analyzes the signal accordingly.

When you turn on "Phase Compensation", the FSWX assumes that the applied signal
is already phase-compensated for a specific carrier frequency (f_0). This frequency is
either the current center frequency ("CF") or an arbitrary frequency ("Manual)". You can
define the frequency in the corresponding input field.

Remote command:

State: CONFigure [ :NR5G] :UL[:CC<cc>] :RFUC: STATe on page 301

Mode: CONFigure [ :NR5G] : UL[:CC<cc>] :RFUC:FZERo : MODE on page 300
Frequency: CONFigure [ :NR5G] :UL[ :CC<cc>] :RFUC:FZERo: FREQuency
on page 300

Extreme Conditions
Turns extreme conditions on and off.

If you turn the extreme conditions on, the FSWX adjusts the limits for the limit check of
the spectrum flatness evaluation.

Available for deployments in FR1.

Note that the state of this paramater is the same for all component carriers - when you
change it for one component carrier, the state is automatically adjusted in the other
component carriers.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :SFLatness:ECONditions on page 301

O-RAN 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 4.3, "O-RAN measurement guide", on page 56 for more information about
O-RAN measurements.

Remote command:
CONFigure[:NR5G] : ORAN: TCASe on page 298
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Reference point A

Access (expert mode must be on): "Overview" > "Signal Description" > "Expert Set-
tings" > "Reference Point A"

Point A, as defined in 3GPP 38.211: 4.4.4.2 "Point A", is a reference point with a fixed
frequency. The resource block grid for each subcarrier spacing is defined relative to the
reference point A. It is aligned with the center of subcarrier 0 of common resource
block 0, independent of the numerology.

The remote commands required to configure the reference point A are described in
Section 7.7.18, "Advanced settings: global", on page 298.

[ O TP 119
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The k_0 defines an additional (subcarrier) offset of the resource grid with a specific
subcarrier spacing relative to the reference point A.

You can select the offset you require from the "SCS <x> kHz" dropdown menus. Note
that the dropdown menus are only available if you are using a bandwidth part with the
corresponding subcarrier spacing.

Remote command:

SCS 15 kHz: CONFigure [ :NR5G] : UL [ :CC<cc>] :RPA:KZERo: SCFT on page 303
SCS 30 kHz: cCONFigure [ :NR5G] :UL[:CC<cc>] :RPA:KZERo: SCTT on page 304
SCS 60 kHz: CONFigure [ :NR5G] :UL[:CC<cc>] :RPA:KZERo: SCST on page 304

SCS 120 kHz: CONFigure [ :NR5G] : UL [ :CC<cc>] :RPA:KZERo: SCOT on page 304
SCS 480 kHz: CONFigure [ :NR5G] : UL[:CC<cc>] :RPA:KZERo: SCFE on page 302
SCS 960 kHz: CONFigure [ :NR5G] :UL[:CC<cc>] :RPA:KZERo: SCNS on page 303

Reference Point A
You can define the location of the reference point relative to the center frequency of the
carrier with the "Relative to CF" parameter.

The value range is limited, depending on various parameters like the channel band-
width or the used subcarrier spacing. You can change it in steps of 12 times the largest
subcarrier spacing.

The FSWX also displays the absolute frequency location of the reference point A and
its offset to the first subcarrier of the channel ("TxBW").

Remote command:

Center frequency: CONFigure [ :NR5G] : UL[:CC<cc>] :RPA:RTCF on page 305
Absolute frequency: CONFigure [ :NR5G] : UL[:CC<cc>] :RPA:AFRequency?

on page 302

TxBW offset: CONFigure [ :NR5G] :UL[:CC<cc>] :RPA: TBOFfset? on page 305

Antenna port configuration

Access (expert mode must be on): "Overview" > "Signal Description" > "Expert Set-
tings" > "AP Mapping"
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Antenna ports are not physical antennas, but rather are a logical concept. Each
antenna port carries certain signal components (= physical channels) that should be
transmitted under the same conditions. Physical channels can be transmitted on a sin-
gle antenna port, or on several antenna ports. Each antenna port in turn can be map-
ped to one of the physical antennas. Typically, one physical antenna combines several
antenna ports. However, one specific antenna port can also be transmitted on more
than one physical antenna.

The dialog is designed as a table with two rows representing the physical antennas
("Config 1" and "Config 2").

The columns represent the physical channels.

The remote commands required to configure the antenna ports are described in Sec-
tion 7.7.16, "Antenna port configuration”, on page 295.

S ALttt ——————————————aaaaaas 120
o U T O o PSR PRPP PRSP 120
PU C CH. ettt e e e e e e e e e e b e e e e et e e e e e e e e e saaaans 120
0T SRR 121
State

Turns the corresponding antenna port configuration on and off and applies it to the
measurement.

Note that you can currently measure only one of the two configurations (physical
antenna). If you turn on one configuration, the other is automatically turned off.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : PAMapping<cf>:STATe on page 296

PUSCH

Selects the antenna ports that transmit the PUSCH. You can assign the PUSCH to
multiple antenna ports (1000 to 1011).

To select the antenna port that transmits the PUSCH, select the PUSCH DMRS
antenna port. Selecting the PUSCH DMRS antenna port (0 to 11) automatically
assigns the PUSCH to the corresponding antenna ports (ports 1000 to 1011). For
example, mapping the PUSCH DMRS to AP 3, maps the PUSCH to AP 1003.

When you select the table cell, the FSWX opens another dialog box in which you can
turn the transmission of the PUSCH on certain antenna ports on and off.

By default, the PUSCH is transmitted on antenna port 1000 (for physical antenna 1)
and antenna port 1001 (for physical antenna 2).

Thus, the PUSCH DMRS is transmitted on antenna ports 0 and 1, by default.

Remote command:
PUSCH (DMRS): CONFigure [ :NR5G] : UL [ :CC<cc>] : PAMapping<cf>:PUSCh:
AP<ap> on page 295

PUCCH
Shows the antenna ports that transmit the PUCCH.

The PUCCH is assumed to be transmitted on antenna port 2000.
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Remote command:
not supported

SRS
Shows the antenna ports that transmit the PUCCH.

The SRS is assumed to be transmitted on antenna port 1000.

Remote command:
not supported

Data capture analysis range

Access (expert mode must be on to access all settings): "Overview" > "Data Acquisi-
tion" > "Analysis Range"

The analysis range settings contain settings to control the amount of captured data.

The remote commands required to configure the data capture are described in Sec-
tion 7.7.22, "Data capture", on page 312.

Overall Frame Count
The "Overall Frame Count" turns the manual selection of the number of frames to cap-
ture (and analyze) on and off.

When you turn on the overall frame count, you can define the number of frames to cap-
ture and analyze. The measurement runs until all frames have been analyzed, even if it
takes more than one capture.

When you turn off the overall frame count, the application analyzes all 5G NR frames
found in one capture buffer.

For more information about the effects on the results of capturing more frames than fit
in the capture buffer, see Section 5.3.7, "Radio frame configuration”, on page 85.

PRACH analysis: Instead of capturing frames, PRACH analysis measurements cap-
ture preambles. For PRACH analysis, the "Overall Preamble Count" therefore allows
you to turn manual selection of the number of preambles to capture on and off. Turn on
this parameter to analyze all preambles in the capture buffer and off to select a certain
number of preambles to capture.

Remote command:
[SENSe: ] NR5G: FRAMe : COUNt : STATe on page 313

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.
PRACH analysis: The number of captured and analyzed preambles
complies with the 3GPP specifications.

"Off" The number and analyzed frames is arbitrary.
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Remote command:
[SENSe: ]NR5G: FRAMe : COUNt : AUTO on page 313

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 FSWX continues
the measurement until all frames are captured.

PRACH analysis: The effect of the setting is the same except that it defines the num-
ber of preambles to capture and analyze.

The parameter is read only in the following cases:
® [f you turn off the overall frame count.
® |f you capture the data according to the standard.

Remote command:
[SENSe: ] NR5G: FRAMe : COUNt on page 312

Slots per Frame
Selects the number of slots that the application analyzes.

The maximum number of slots you can analyze depends on the number of slots you
have captured.

Reducing the number of slots to analyze improves measurement speed.

"All" Analyzes all slots.

"Manual" Analyzes the number of slots that you have selected. If you select the
slots to analyze manually, the FSWX analyzes the first <x> slots in a
frame.

Remote command:
[SENSe: ]NR5G: FRAMe : SLOT on page 313

Signal Repeats Slots
Turns analysis of custom signals with repeating slots on and off.

You can use this setting to measure custom (shortened) signals that only contain a few
slots per frame. This setting is useful to achieve a high measurement and analysis
speed without any trigger availability. Multiple frame analysis tailored to the custom sig-
nal is also possible.

Example:

Slot 0 | Slot 0 | Slot 0 etc.

Slot 0| Slot 1 | Slot 0 | Slot 1 etc.

Note that the slot sequence must start with slot number 0.

Measuring such signals is not possible with the standard signal capture settings with-

out a trigger.

Instead, configure the FSWX like this.

® Reduce the capture time based on the number of slots in the repeated signal and
the subcarrier spacing. Make sure that the slot sequence is contained at least once
in the capture buffer.
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For example to measure 3 slots with a subcarrier spacing of 30 kHz (length of one
slot = 500 ps), reduce the capture time to 3.1 ms.
Capturing repeating slots limits the maximum allowed capture time based on the
maximum number of slots that you are capturing.

® Select a maximum number of slots to analyze that matches the number of slots in
your signal.
For example: if you have a sequence of three slots being repeated in your signal,
select 3 slots to analyze.

® Turn on the "Signal Repeats Slots" setting.

Remote command:
[SENSe: ]NR5G: FRAMe : SRSLot on page 314

Tracking

Access: "Overview" > "Estimation / Tracking"

Parameter estimation and tracking contain settings to define channel estimation and
error compensation.

The remote commands required to configure error tracking are described in Sec-
tion 7.7.25, "Tracking", on page 320.
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Channel Estimation
Selects the channel estimation method.

"Pilot Only Calculates the equalizer coefficients on all available reference signal
(Linear Inter- subcarriers. All missing subcarriers are interpolated (linear interpola-
polation)" tion).

"Pilot And Pay- Calculates equalizer coefficients on all available resource elements of
load" the reference signal and the payload.
This implies that payload symbols could have been demodulated
without wrong symbol decisions. If this is not the case, the reference
signal generated from the payload is wrong and the calculated equal-
izer is not ideal.
This estimation method improves the equalizer estimate, because
more subcarriers and symbols are used. This is beneficial for noisy
signals (low SNR). Further subcarriers without pilots are considered.
This method estimates the channel according to the 3GPP definition.

"Off" Turns off channel estimation.
Turning off channel estimation is useful if you want to see the impact
of the channel frequency response on the signal quality (EVM).

Remote command:
[SENSe: ]NR5G:DEMod:CESTimation on page 320
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Phase
Turns phase tracking on and off.

Phase tracking aims to remove random phase fluctuations between OFDM symbols.
The phases of all pilot subcarriers are estimated and averaged per symbol.

When you turn on phase tracking, the application removes the phase difference
between consecutive symbols.

"Off" Phase tracking is not applied.
Evaluates the impact of phase noise and phase drifts on the signal
quality.

"Pilot Only" Uses the reference signal (PTRS) for phase tracking. Symbols with-

out PTRS are interpolated (linear interpolation).
Unavailable for PRACH analysis.

"Pilot and Pay- Uses available reference signals (PTRS) and the payload resource
load" elements for phase tracking.
Unavailable for PRACH analysis.
Allows you to improve tracking results (a better immunity to noise),
because of the analysis of the payload. This method does not interpo-
late symbols without reference signals.

"On" Uses PRACH resource elements for the estimation of the phase
error.
Available for PRACH analysis.

Remote command:
[SENSe: ]NR5G: TRACking: PHASe on page 321

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 measurement results for
timing errors on a slot level.

Remote command:
[SENSe: ]NR5G: TRACking: TIME on page 322

Level Tracking
Turns level tracking on and off.

Gain variations over time that are caused, for example, by temperature drifts in power
amplifiers, impact signal quality.

When you turn on level tracking, the FSWX corrects a gain value that is constant
across frequency on symbol level.

Remote command:
[SENSe: ] NR5G: TRACking:LEVel on page 321
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5.4 PRACH analysis

Access:"Overview" > "Signal Description"”

The Physical Random Access Channel (PRACH) carries the preamble(s) that initiate
the communication between user equipment (UE) and base station (the random
access). It is therefore the first signal that is sent by the UE after you turn it on. After
receiving the PRACH from a user equipment, the base station is able to allocate
resources and adjust the uplink timing.

Each PRACH contains a variable number of preambles. A preamble is made up out of
a cyclic prefix, the preamble sequence and a guard period at the end of the preamble.
The preambles can have different structures, depending on the preamble format. In
addition to the structure, the format also defines the length of a preamble (number of
occupied symbols) and the available PRACH subcarrier spacings.

The parameters that define the precise mapping to physical resource blocks is defined
by various tables in 3GPP 38.211 6.3.3.2.

Verifying the PRACH configuration against the signal

Many PRACH formats are very similar and differ only in their timing. To avoid mislead-
ing results, we recommend to verify that the FSWX configuration matches the signal's
configuration.

1. Configure an external trigger.

2. Define a small capture time.

3. Run the measurement.

4. Verify that the analysis length (green bar at the bottom of the capture buffer)
matches the expected signal length (yellow trace).

PRACH settings

The settings for PRACH analysis are similar to the settings of the I/Q measurements.

Signal Description Advanced Settings = Generator Control

Mode - User Defined Set:

gs::l;ey [FEEnTy FR1 <= 3GHz ~ Channel BW 100MHz ~ Sample Rate 122.88 MHz
BWP Settings

Subcarrier Spadng 30kHz NCP

PRACH Settings

Format Al ~ PRACH SCS 15kHz

L_RA 139 ~ Rel Power 0.0 dB|

RB Offset _ Logical Root Sequence Index [i]

Restricted Set Unrestricted ~ Preamble Index 0

Zero Correlation ZO"E _
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The remote commands required to configure the PRACH are described in Sec-
tion 7.7.27, "PRACH analysis", on page 325.

Settings for the PRACH analysis described elsewhere (not all settings described in the
following chapters are available for the PRACH analysis though):

® 5G NR Mode

® Signal Description / Test Model

® Deployment

® Channel Bandwidth

® Subcarrier Spacing (of the bandwidth part the PRACH is in; the PRACH itself can
use a different subcarrier spacing).

® Advanced settings

® Signal capture
Note that all settings for the signal capture that normally refer to a frame, instead
refer to a preamble for the PRACH analysis. Otherwise, their effect is the same.
For example, the "Overall Frame Count" is called "Overall Preamble Count" and
turns manual selection of the number of preambles to capture on and off (instead
of frames).

® Trigger configuration

® Signal tracking
Note that phase tracking only supports on and off states.

® Demodulation settings

The following parameters, available in the "Signal Description" dialog box, are exclu-
sive to the PRACH analysis.

Preamble FOrMAL........couuic et e et e e e e et e e e eeeaaas 126
Subcarrier Spacing (PRACH)........oo et 127
L R A e et e e e e —eaaaaa e e e e e e e anaaaas 127
L= O T PR 127
S 01T 127
T 0 (=0 IS 1= S URRRRRRPR 127
Logical ROOt SEQU. IAX.....uuuiiiiiiiiiiiee e e e e e e e e e e e e 127
ZEr0 Correlation ZONE........coooeeieiee ettt eeaaan 128
oY= Ta ] o] Lol 1o [ O 128

Preamble Format
Selects the preamble format. The preamble format defines the length and structure of
the preamble.

® Preamble formats 0 to 3: available in FR1 deployments. Supports subcarrier spac-
ings of 1.25 kHz and 5 kHz.

® Preamble formats A1 to C2: available in all frequency ranges. Supports subcarrier
spacings up to 960 kHz, depending on the selected frequency range.
3GPP release 17 adds additional subcarrier spacings up to 960 kHz that are also
supported.

The preamble format you select has an effect on the other parameters that define the
characteristics of the PRACH.
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Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : PRACh:FORMat on page 326

Subcarrier Spacing (PRACH)

Selects the subcarrier spacing for the PRACH.

Note that in case of the PRACH analysis, you can define two different subcarrier spac-

ings.

® The subcarrier spacing of the bandwidth part the PRACH is part of.

® The subcarrier spacing of the PRACH itself. The subcarrier spacings of the PRACH
(values between 1.25 kHz and 120 kHz) depend on the deployment and the
PRACH format.

3GPP release 17 adds additional subcarrier spacings up to 960 kHz.

Remote command:
CONFigure[ :NR5G] :UL[:CC<cc>] :PRACh:SCS on page 328

L_RA
Defines the PRACH sequence length for unlicensed spectrum.
The sequence length depends on the PRACH format and subcarrier spacing.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :PRACh:LRA on page 326

RB Offset
Defines the offset of the PRACH resource element in the frequency domain, relative to

the first subcarrier in the resource grid and in terms of the subcarrier spacing of the
PUSCH.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : PRACh:RBOFfset on page 327

Rel. Power
Defines the relative power of the PRACH.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : PRACh:POWer on page 326

Restricted Set
This command turns the restricted preamble set on and off.

A restricted preamble set corresponds to high speed mode. An unrestricted preamble
set to normal mode.

3GPP defines two types of restricted sets (Type A and B). The availability of restricted
set types depends on the selected PRACH format.

Remote command:
CONFigure[ :NR5G] :UL[:CC<cc>] : PRACh:RSET on page 327

Logical Root Sequ. Idx
Selects the logical root sequence index.

The logical root sequence index is used to generate PRACH preamble sequences. It is
provided by higher layers.
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Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : PRACh:RSEQuence on page 327

Zero Correlation Zone
Selects a value that defines, in combination with the restricted set, the N s parameter.
N in turn defines the cylic shift of the PRACH.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] :PRACh:ZCZone on page 328

Preamble Index
Defines the preamble index.

The preamble index controls which of the 64 preamble sequences defined by 3GPP is
used.

Remote command:
CONFigure[:NR5G] :UL[:CC<cc>] : PRACh:PREamble on page 327

5.5 Configuring frequency sweep measurements

The NR 5G application adds several settings to the frequency sweep measurements,
mainly the physical signal settings available in the "Signal Description" dialog.

Otherwise, the configuration of those measurements is the same as in the spectrum
application. Refer to the FSWX user manual for a comprehensive description of the
ACLR and SEM measurements.

O Settings for frequency sweep measurements

When you start the frequency sweep measurement from within the 5G NR application,
the FSWX automatically configures the measurement and limits according to the speci-
fication defined by 3GPP.

Therefore, it is sufficient for you to configure the details of the 5G NR signal.

Note that ACLR and SEM measurements are currently unavailable for FR2-2 fre-
quency deployment.

@ Filter type in SEM measurements
The 5G NR application uses a channel filter for SEM measurements by default. The
spectrum application uses a Gaussian filter. If you need a Gaussian filter for the SEM
measurement in the 5G NR application, change it manually in the sweep list for the
corresponding frequency ranges.
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6 Result evaluation

6.1

6.1.1

The FSWX comes with a set of tools that can help you evaluate the measurement
results in more detail. The tool set depends on the measurement type.

e Using general evaluation t00IS............ccoiviiiiiiieieiecerr e 129
e Evaluating I/Q measuremMeNts..........uuuuuuuciiiiiieie e e e 132
e Evaluating frequency sweep measurements..........ccoevvviiiivieiiiiiiiiiiiene e eeeeeeaeeen, 142

Using general evaluation tools

General evaluation tools are tools available for all measurements.

o Exporting measurement data..........cccouiiiiiiiii e 129
L IS To%=1 [TaTo o [E=To [ ir= 10 0 TSR 130
L I 4 o oo FO PP PPPPP 131
L I V= T = - TP PPPPRTUR 131

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.

® 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 con-
tains the data.

® |/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 1/Q data export and import is the same as
in the 1/Q analyzer. For a comprehensive description, refer to the FSWX 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 212

I/Q data format: FORMat : DEXPort : FORMat on page 216
I/Q export: MMEMory : STORe<n>:1Q:STATe on page 216
I/Q import: INPut :FILE<fi>:PATH on page 216

6.1.2 Scaling diagrams

Access: [Ampt] > "Scale Configuration”

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.

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 7.8.1.2, "Diagram scale", on page 333.

Manual scaling Of the Y-aXiS......cuuiiiiiiiieiee e e 130
Automatic scaling of the Y-aXiS.......ccccuuiiiiiiiiiee e e 131

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".
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Remote command:

DISPlay [ :WINDow<n>] [ : SUBWindow<w>] :TRACe<t>:Y[:SCALe] :MAXimum
on page 334
DISPlay[:WINDow<n>] [ : SUBWindow<w>] :TRACe<t>:Y[:SCALe] :MINimum
on page 334

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 333

6.1.3 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.

e [ Magnifies the selected diagram area.

e E¥ 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 FSWX user manual.

6.1.4 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 sym-
bol and its EVM value.

In general, the marker functionality of setting and positioning markers is similar to the
spectrum application.

For I/Q measurements, the FSWX supports up to four markers, for frequency sweep
measurements there are more. Markers give either absolute values (normal markers)
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6.2.1

Evaluating I/Q measurements

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 FSWX also supports several automatic positioning mechanisms. Those mecha-
nisms 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 FSWX 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 FSWX provides an extended marker functionality.

You can position the marker on a specific resource element, whose position is defined
by the following coordinates:

® The "BWP/SS" dropdown menu selects the bandwidth part.
® The "Symbol" input field selects the symbol.
® 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.

Evaluating I/Q measurements

The following analysis tools are available exclusively for I/Q measurements.

e Organizing numerical result diSplays..........ccoovveiiiiieieeeee e 132
e Controlling measurement re@SUILS........cccoooiiiiiiiii i 133
e Configuring numerical result diSplays...........ooi i 136
®  Managing reSUIL VIBWS........eeieiieiiiieiee et e e e e e ee s 137
o Filtering measurement reSUIS..........ueeiiiiiiiii e 138
o Filtering beamforming reSUltS........c.uuiii i 142

Organizing numerical result displays
Some numerical result tables, for example the allocation summary, are flexible in what
information they display.

You can identify these result displays by the "Table Config" button in the result display
header.
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1. Select "Table Config" from the result display header.
Alternatively, click somewhere in the table header row.

5 Allocation Summary w TableConfig

Allocation No of Rel . Power per -
BWP/sf/Slot D RBs Power [dB] Modulation RE [dBm]

0/0/0 CORESETO 270 0.000 -40.846

The FSWX opens a dialog to configure tables.

2. Add or remove columns as required.
Note that some columns are mandatory and cannot be removed.

6.2.2 Controlling measurement results

Access: "Overview" > "Result Settings" > "General"

The result settings control the way various results are displayed.

Y1V o T PSSR 133
Bitstream FOrmat......oooo e 133
L7 a4 (=T = TS PRSRRRTRR 134
SYMBDOI AXES...eeeeeee ittt e et e e e e e e e e e e e e 134
Carrier AXES RefEIENCE.......coe it e e e 134
EVIM MaX HOIG......ooiiiieeec ettt et e st e e e e e e e e e e nnaee s 134
SUBWINAOW COUPING..ceiiiiieeeieiiiccite e e e e e e e e e s e e e e e e e e e s e e aenanenreees 134
BT Y 1= TSR 135
Constellation Diagram Relative POWET...........uuuuiiiiiiieie e 135
(0707 a15 (=1 = 1T N O o] (o RS 135
Gain Imbalance / QuUadrature ErrOr....... oo 136
Throughput Measurement State...........coiiiiiiiiii e 136
LI I S PP 136
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 351

Bitstream Format
Selects the way that the bitstream is displayed. The bitstream is either a stream of raw
bits or of symbols.

For the symbol format, the bits that belong to a symbol are shown as hexadecimal
numbers with two digits.

Selecting the bitstream format is possible when data demodulation occurs before or
after descrambling.

User Manual 1706.7100.02 — 01 133



FSWX Result evaluation

Evaluating I/Q measurements

Remote command:
UNIT:BSTR on page 350

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 351

Symbol Axes

Selects the unit of the x-axis in result displays that show results over the OFDM sym-
bols.

"Time" X-axis shows the results in terms of time.

"Symbol Num-  X-axis shows the results in terms of the symbol number.
ber"

Remote command:
UNIT:SAXes on page 352

Carrier Axes Reference

Selects the way that the frequency is displayed in result displays that plot (carrier) fre-
quency information on the x-axis. In these result displays, the x-axis covers the whole
channel bandwidth.

"Lowest RB" Frequency values relative to the first resource block in the channel.
The origin of the x-axis (0 Hz) corresponds to the first resource block
in the channel.

"Relative to Frequency values relative to the center frequency of the carrier. The
CF" center frequency of the carrier corresponds to 0 Hz, which is dis-
played at the center of the x-axis.

Remote command:
UNIT:CAReference on page 351

EVM Max Hold
Turns the display of the highest EVM values in graphical result displays on and off.

Depending on the result display and the evaluation range, this means that:
® FEither the maximum trace is displayed.
® Or the highest value in a data bin is displayed instead of the average.

Remote command:
[SENSe: ]NR5G:EMHo1d on page 348

Subwindow Coupling
Couples or decouples result display tabs (subwindows).

Subwindow coupling is available for measurements with multiple data streams (for
example carrier aggregation).
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"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 347

3D View
Turns the display of a three-dimensional version of various result displays on and off.

The 3D diagram shows a cloud of all measurement points in the capture buffer. Such a
view can help you to find value distributions more easily, for example.

Otherwise, the information in the 3D diagrams is the same as in the 2D versions.

The 3D view is available for the following result displays:
® "Allocation ID vs Symbol x Carrier" on page 34

® "EVM vs Symbol x Carrier" on page 31

® "Power vs Symbol x Carrier" on page 40

5 Power vs Symbol X Carrier
555 PBECH
PBCHDMRS  PDSCH DMRS CSI-RS Not Used

The 3D diagrams support the following controls:
® Changing the scale of the axes.
® Turning the diagram in any direction.
The view from the top corresponds to the 2D views.
® Zooming in and out of the diagram to see more details.

Remote command:
[SENSe: ]NR5G:TDView on page 350

Constellation Diagram Relative Power
Turns the consideration of a boosting factor to calculate the constellation points in the
constellation diagram on and off.

Remote command:
[SENSe: ]NR5G:CDRPower on page 348

Constellation Color
Selects the information that the colors of the constellation points in the constellation
diagram represent.

"Modulation" Colors represent modulation types.

"Allocation" Colors represent allocation types.
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Remote command:
[SENSe: ]NR5G:CCOLor on page 348

Gain Imbalance / Quadrature Error
Turns the calculation of the 1/Q gain imbalance and the quadrature error (result sum-
mary) on and off.

Remote command:
[SENSe: ] NR5G: I0:GIQE on page 321

Throughput Measurement State
Turns the throughput and block error rate measurement on and off.

The results of these measurements are displayed in the result summary.

If you turn on the throughput measurement, selecting a number of frames to analyze
according to standard is not supported. If that setting was active when you turn on the
throughput measurement, it is automatically set to manual number of frames to ana-
lyze.

Remote command:
[SENSe: ]NR5G: TRACking: TPUT: STATe on page 322

TPUT Unit
Selects the unit for the throughput measurement results in diagrams and numerical
result displays.

Possible units are Mbit/s and %.

Remote command:
UNIT:TPUT on page 352

6.2.3 Configuring numerical result displays

Access: "Overview" > "Result Configuration" > "Table Configuration"

Some numerical result displays, like the result summary or allocation summary, contain
all sorts of results and information. If you only want to see a selected set of results, you
can customize the contents of these result displays by adding or removing individual
results.

O Accessing the "Table Config" tab

Note that the contents of the "Table Config" dialog are only available after you have
selected the "Specifics for: Result Summary" or "Specifics for: Allocation Summary"
item from the corresponding dropdown menu at the bottom of the dialog box.

Specifics for 2: Result Summary <

CC Result
Selects the way the FSWX analyzes multiple carriers.

The component carrier analysis method also changes the layout of the result summary.
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"All" Analyzes all component carriers and shows information about all of
them in the result summary overview ("All" tab).
Note that measuring all component carriers can take a while, depend-
ing on the number of component carriers.

"Viewed" Analyzes the two component carriers assigned to the two views. The
result summary overview ("All" tab) only shows information about
those two component carriers.

Remote command:
[SENSe: ]NR5G:RSUMmary:CCResult on page 349

Power Mode
Selects the power averaging mode for the results in the result summary.

Available if the signal contains a single numerology only.

"Average Averages the power of all OFDM symbols in the slot.

Active Slots"

"Average Averages the OFDM symbols that are used. If all symbols are occu-
Active Sym- pied, the results are the same as averaging over all symbols.

bols" This setting has an effect on TDD signals that combine both downlink

and uplink symbols in a slot.

Remote command:
[SENSe: ]NR5G:RSUMmary : PMODe on page 349

Result state
Turn individual results on and off by selecting or deselecting the corresponding result
labels.

Note that some information is always visible, the corresponding checkboxes are
grayed out.

Remote command:
Result selection: DISPlay [ :WINDow<n>] :TABLe: ITEM on page 347

6.2.4 Managing result views

When you capture multiple data streams, for example several component carriers, the
FSWX displays the results for each single data stream in a separate diagram. Because
such measurements can lead to literally dozens of subwindows in each result display,
the FSWX only shows two data streams simultaneously.

1 Capture Buffer &+ 1/Q Export

All View1l View2
1.1 CC1 F1 @1Crw 1.2CC2F1 @1Clrw

0.0 ms 2.01 ms/ 201 ms | 0.0 ms 2.01 ms/ 20.1ms
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Result displays are made up out of three tabs in such cases.

® The first tab labeled "All" shows the two data streams next to each other, in two
subwindows.

® The other two tabs labeled "View <x>" show each of the two data streams in a sin-
gle window.

There are always just two views, but you can assign the data streams you would like to
see to those two views. If you measure more than two data streams, you have to select
the data streams you want to display.

If you measure several frames in addition to multiple data streams, you can also select
a specific frame whose information is displayed in the two diagrams.

You can see the currently displayed component carriers in the window title bar and the
channel bar.

(07] gaT0Te] 4 =T ) A @71 4 1= il A\ o T 138
Frame NO.....coee e et e e e e e e e e e e e e e e e e e eeanananaas 138

Component Carrier No
Selects the number of the component carrier that the FSWX displays in the two views.

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : CCNumber on page 346

Frame No
Selects the frame that the FSWX displays in the two views.

Note that the frame selection in the "Result View" dialog box and the "Evaluation
Range" dialog box are coupled.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] : FNUMber on page 346

Filtering measurement results

Access: "Overview" > "Evaluation Range"
The evaluation range settings narrow down the data that the result displays show.

PRACH analysis has the preamble selection, which in turn is unavailable for other
EVM measurements.

The remote commands required to configure the results are described in Sec-
tion 7.8.2.3, "Evaluation range", on page 352.

(= 1 g TSTRS =1 (=103 (o) o TR 139
BWP/SS SEIECHON. ......cceeeeeeeeeeeeeee ettt ettt ettt e e e e e e e aaaaas 139
SUDTrAME SEIECHON. ... e e s 139
] (o) RS 1= [ o] o PSRRI 140
Preamble SEIECHON. ........coooe et e 141
Evaluation range for the constellation diagram............cccccoiiiiiiiiiiicci e 141
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Evaluating I/Q measurements

Frame Selection
Filters the results by a specific frame number.

If you apply the filter, only the results for the frame you have selected are displayed.
Otherwise, the FSWX shows the results for the first frame.

Note that the frame selection in the "Evaluation Range" dialog box and the "Result
Views" dialog box are coupled.

For more information about the effects on results when you capture multiple frames,
see "Effects of capturing multiple frames on results" on page 88.

Remote command:
[SENSe: ] NR5G[:CC<cc>] : FRAMe: SELect on page 354

BWP/SS Selection
Filters the results by a specific bandwidth part.

If you apply the filter, only the results for the bandwidth part you have selected are dis-
played. Otherwise, the FSWX shows the results for all bandwidth parts that have been
analyzed.

Selecting "SS/PBCH Block" shows only the results for the synchronization signal and
PBCH block. Selecting one of the numbers only shows the results for the correspond-
ing bandwidth part.

The FSWX shows several traces if the filter is not active, one for each bandwidth part
and one for the SS/PBCH block.

If you apply the filter, the number of traces depends on the result display. For some
result displays, the minimum, maximum and average result are displayed in three
traces, for others only one trace.

You can apply the filter to the following result displays.
EVM vs Carrier

EVM vs Symbol

Flatness vs Carrier

Constellation Diagram

Allocation Summary

Alloc ID vs Symbol x Carrier

EVM vs Symbol x Carrier

Power vs Symbol x Carrier

Remote command:
[SENSe: ]NR5G[:CC<cc>] :BWPart:SELect on page 354

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 FSWX shows the results for all subframes that have been ana-
lyzed.

The FSWX shows three traces if you display the results for all subframes.

® One trace ("Min") shows the minimum values measured over all analyzed sub-
frames.

® One trace ("Max") shows the maximum values measured over all analyzed sub-
frames.
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Evaluating I/Q measurements

® One trace ("Avg") shows the average values measured over all subframes.

o1 Ayge 2 Mine 3 Max~

If you filter by a single subframe, the FSWX still shows three traces, but with different

information.

® One trace ("Min") shows the minimum values measured over all slots in the
selected subframe.

® One trace ("Max") shows the maximum values measured over all slots in the
selected subframe.

® One trace ("Avg") shows the average values measured over all slots in the
selected subframe.
The number of traces is only reduced to one trace if you filter by a single slot.

You can apply the filter to the following result displays.
EVM vs Carrier

EVM vs Symbol

Flatness vs Carrier

Constellation Diagram

Allocation Summary

Alloc ID vs Symbol x Carrier

EVM vs Symbol x Carrier

Power vs Symbol x Carrier

Remote command:
[SENSe: ]NR5G[:CC<cc>] : SUBFrame:SELect on page 357

Slot Selection
Filters the results by a specific slot number.

If you apply the filter, only the results for the slot you have selected are displayed. Oth-
erwise, the FSWX shows the results for all slots.

The FSWX shows three traces if you display the results for all slots.

® One trace ("Min") shows the minimum values measured over all slots.
® One trace ("Max") shows the maximum values measured over all slots.
® One trace ("Avg") shows the average values measured over all slots.

o1 Avge 2 Mine 3 Max~
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Evaluating I/Q measurements

If you filter by a single slot, the FSWX shows one trace that represents the values mea-
sured for that slot only.

You can apply the filter to the following result displays.
EVM vs Carrier

EVM vs Symbol

Flatness vs Carrier

Constellation Diagram

Allocation Summary

Alloc ID vs Symbol x Carrier

EVM vs Symbol x Carrier

Power vs Symbol x Carrier

Remote command:
[SENSe: ] NR5G[:CC<cc>]:SLOT:SELect on page 356

Preamble Selection
Filters the results by a specific preamble.

The FSWX shows three traces if you display the results for all preambles.

® One trace ("Min") shows the minimum values measured over all preambles.
® One trace ("Max") shows the maximum values measured over all preambles.
® One trace ("Avg") shows the average values measured over all preambles.

If you filter by a single preamble, the FSWX shows one trace that represents the val-
ues measured for that preamble only.

Remote command:
[SENSe: ]NR5G[:CC<cc>] :PREamble: SELect on page 356

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.

® Modulation
Filters the results by the selected type of modulation.
® Allocation
Filters the results by a certain type of allocation.
® Symbol (OFDM)
Filters the results by a certain OFDM symbol.
e Carrier
Filters the results by a certain subcarrier.

Remote command:
Modulation: [SENSe: ]NR5G[:CC<cc>] :MODulation:SELect on page 355
Allocation: [SENSe: ]NR5G[:CC<cc>] :ALLocation:SELect on page 353
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6.2.6

6.3

Evaluating frequency sweep measurements

Symbol: [SENSe: ] NR5G[:CC<cc>] :SYMBol:SELect on page 357
Carrier: [SENSe: ]NR5G[:CC<cc>] :CARRier:SELect on page 354

Filtering beamforming results

Access: "Overview" > "Evaluation Range"

The beamforming selection settings narrow down the data that the beamforming result
displays show.

The remote commands required to configure the results are described in Sec-
tion 7.8.2.3, "Evaluation range", on page 352.

RS WEIGNTS. ...ttt e st e e ennne e s 142
RETEIENCE AP .ottt et e e et e e ettt e et e e e e e e e eraareeeaarenans 142
RS Weights

Filters the displayed results to include only certain antenna port(s).

The availability of antenna ports depends on the number of channels and the number
of beamforming layers that you are testing.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :BF:AP[:UERS] on page 353

Reference AP
Selects the reference antenna port for relative beamforming results.

Remote command:
[SENSe: ]NR5G[:CC<cc>] :RAP on page 356

Evaluating frequency sweep measurements

Access: "Overview" > "Analysis"
Access: "Overview" > "Analysis"

The analysis tools available for the frequency sweep measurements are the same as
in the spectrum analyzer.

For more information, refer to the FSWX user manual.
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Status register

/ Remote commands

The following commands are specific to performing measurements in the 5G NR mea-
surement application in a remote environment.

Prerequisite: The FSWX is already set up for remote operation in a network, as
described in the FSWX User Manual.

Note that general functionality that is performed in the base unit in the same way is not
described here.

For a description of such tasks, see the FSWX User Manual.
In particular, this includes:

® Activating the application

® Configuring the result display layout

® Receiving data input and providing data output

® Performing measurements

® Basic instrument configuration, e.g. checking the system configuration, customizing
the screen layout, or configuring networks and remote operation

® Using the common status registers

O SCPI Recorder - automating tasks with remote command scripts
= The 5G NR measurement application also supports the "SCPI Recorder" functionality.

Using the "SCPI Recorder" functions, you can create a SCPI script directly on the
instrument and then export the script for use on the controller. You can also edit or
write a script manually, using a suitable editor on the controller. For manual creation,
the instrument supports you by showing the corresponding command syntax for the
current setting value.

For details see the "Network and Remote Operation" section in the FSWX User Man-
ual.

7.1 Status register

The 5G NR measurement application uses the standard status registers of the FSWX
(depending on the measurement type). However, some registers are used differently.
Only those differences are described in the following sections.

For details on the common FSWX status registers refer to the description of remote
control basics in the FSWX user manual.

@ *RST does not influence the status registers.
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5G NR application selection

STATus:QUEStionable:SYNC register

The STATus:QUEStionable:SYNC register contains application-specific information.
If any errors occur in this register, the status bit #11 in the STATus : QUEStionable
register is set to 1.

Each active channel uses a separate STATus: QUEStionable: SYNC register. Thus, if

@ the status bit #11 in the STATus : QUEStionable register indicates an error, the error
may have occurred in any of the channel-specific STATus : QUEStionable: SYNC reg-
isters. In this case, you must check the register of each channel to determine which
channel caused the error. By default, querying the status of a register always returns
the result for the currently selected channel. However, you can specify any other chan-
nel name as a query parameter.

Table 7-1: Meaning of the bits used in the STATus:QUEStionable:SYNC register

Bit No. | Meaning

0 Synchronization status

1t05 Unused

7 1/Q noise cancellation error

8to 14 Unused

15 This bit is always 0

7.2 5G NR application selection

INSTrument:CREAtE:DUPLICALE. .......ccvuueieeeieeiiiee ettt e e et e e e e e eaae e e e e eeeaaanes 144
INSTrumMeNt:CREAE[INEW].....cceeeteieeeeeetiee et ettt e e e e e et e e e e eee e e e e e e e aaaeeeeeeeeranns 144
INSTrument:CREAIEIREPLACE. .......ccieeieeeieiee e et e eee ettt e e e e e eeeee e e e e e eet e e e e eeenaaeeeeseeennns 145
TN R NV =T gL B =Y (YN 146
TN R 0T =Y g 1N N 146
INSTIUMENERENGIME. ....vniiiiei et et et e e et e e et e e e e e e e e e e eaeeeeaneeeennneeeen 146
INSTIUMENE IS ELECE] . ceiiittiei et e e it e e ee et e e e e et e e e e ettt e e e e e e eeta e eesesasaa e saesessnnnseeeeeesnnn 147

INSTrument:CREate:DUPLicate

Duplicates the currently selected application instance, i.e. creates a new instance of
the same type and with the identical measurement settings.

Example: INST:CRE:DUPL

INSTrument:CREate[:NEW] <AppType>, <AppName>

Adds an application instance. The number of application instances that you can config-
ure at the same time is only limited by the available memory on the instrument.
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5G NR application selection

Parameters:
<AppType> <char_data>

Type of the new application instance.
For a list of available application types, see Table 7-2.

<AppName> String containing the name of the application instance.
Note that you cannot assign an existing application instance
name to a new application instance. If you do, an error occurs.
Consider the naming conventions for Linux as described in
"Storing and recalling instrument settings and measurement
data" in the FSWX User Manual.
In particular, the name must not contain special characters.

Example: INST:CRE SAN, 'Spectrum 2'
Adds a "Spectrum" application instance named "Spectrum 2".

Table 7-2: Available application types and default application names

Application <AppType> Parameter Default application name*)
Spectrum SANALYZER Spectrum
5G NR NR5G 5G NR
Amplifier Measurements AMPL Amplifier
AM/FM/PM Analog Demod | ADEM Analog Demod
Fast Spur Search SPUR Spurious
1/Q Capture IQC IQ Capture
1Q (legacy)
1/Q Spectrum Analyzer 1QS IQ Spectrum Analyzer
Noise Figure Measure- NOISE Noise
ments
OFDM VSA OFDMVSA OFDM VSA
Phase Noise PNOISE Phase Noise
Pulse PULSE Pulse
Transient Analysis TA Transient Analysis
Vector Signal Analysis DDEM VSA
(VSA)
WLAN WLAN WLAN
*) Note: the default application name is also listed in the table. If the specified name for a new application
instance already exists, the default name, extended by a sequential number, is used for the new instance.

INSTrument:CREate:REPLace <AppName1>, <AppType>, <AppName2>
Replaces an application instance with another one.

Parameters:
<AppName1> String containing the name of the application instance you want
to replace.
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5G NR application selection

<AppType> <char_data>

Type of the new application instance.
For a list of available application types, see Table 7-2.

<AppName2> String containing the name of the new application instance.
Note: If the specified name for a new application instance
already exists, the default name, extended by a sequential num-
ber, is used for the new application instance (see Table 7-2).
Consider the naming conventions for Linux as described in
"Storing and recalling instrument settings and measurement
data" in the FSWX User Manual.
In particular, the name must not contain special characters.

Exanuﬂe: INST:CRE:REPL 'IQCapture2',b IQS, 'IQCapture’
Replaces the application instance named "IQCapture2" by a
new application instance of type "IQ Capture" named "IQCap-
ture".

INSTrument:DELete <AppName>

Deletes an application instance.

Parameters:

<AppName> String containing the name of the application instance you want
to delete.
An application instance must exist to delete it.

Example: INST:DEL 'IQAnalyzerd'

Deletes the application instance with the name 'lQAnalyzer4'.

INSTrument:LIST

Queries all active application instances. The query is useful to obtain the names of the
existing application instances, which are required to replace or delete the application
instances.

Return values:

<AppType>, For each application instance, the command returns the applica-
<AppName> tion instance type and application instance name (see
Table 7-2).

Tip: to change the application instance name, use the
INSTrument : REName command.

Example: INST:LIST?
Result for 3 application instances:
'ADEM', "Analog Demod', "IQC', 'IQ
Capture', 'IQC', 'IQ Capture2'

INSTrument:REName <AppName1>, <AppName2>

Renames an application instance.
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Configuring the result display

Parameters:
<AppName1> String containing the name of the application instance you want
to rename.

<AppName2> String containing the new application instance name.
Note that you cannot assign an existing application instance
name to a new application instance. If you do, an error occurs.
Consider the naming conventions for Linux as described in
"Storing and recalling instrument settings and measurement
data" in the FSWX User Manual.
In particular, the name must not contain special characters.

Example: INST:REN 'IQAnalyzer2', 'IQAnalyzer3'
Renames the application instance with the name 'IQAnalyzer2’
to 'IQAnalyzer3'.

INSTrument[:SELect] <AppType>

Selects an application instance, for example before executing further commands for
that application instance.

Parameters:
<AppType> For a list of available application types see Table 7-2.
Example: INST IQC

Activates an application instance for the 1/Q Capture application.
INST 'MyIQSpectrum'

Selects the application instance named 'MylQSpectrum' (for
example before executing further commands for that application
instance).

7.3 Configuring the result display

The commands required to configure the screen display in a remote environment are
described here.

7.3.1 General window commands
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 applica-
tion instance (see INSTrument [ : SELect] on page 147).

DISPIAY:FORMEL. . ...eeeee ettt et e et e e e et e et et e en e e e e ennaeeaaeeas 148
DISPlay[:WINDOWS<N>][: SUBWINAOWSWST:SELECE v ereeeeeeeereeeeseeseseeseseeseseeseseeseseeseesesenn. 148
DISPlay[:WINDow<n>]:TAB<tah>:SELECt.....cceuturrrurunaaaaaaeieee e e e e eeeeeeeeeeeeeeeeeeeeeeneneeee s 148
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Configuring the result display

DISPlay:FORMat <Format>
Determines which tab is displayed.
Parameters:

<Format> SINGle | SPLit

SPLit

Displays the "MultiView" tab with an overview of all active appli-
cation instances.

For more information, see "Operating the instrument” in the
FSWX User Manual.

SINGle
Displays the application instance that was previously focused.

*RST: SING

Example: DISP:FORM SPL

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> 1..16

<w> subwindow
Not supported by all applications

Example: /[Put the focus on window 1
DISP:WIND1: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).
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
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Configuring the result display

7.3.2 Working with windows in the display

You can add, remove and rearrange result displays as you wish. The following informa-
tion is specific for the 5G application.

For a comprehensive description of all remote commands available to customize the
display, refer to the user manual of the FSWX.

Note that the suffix <n> always refers to the window in the currently selected applica-

tion instance.

Application-specific <WindowType> parameter values

Table 7-3: <WindowType> parameter values for 5G NR 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"

CONS "Constellation Diagram"
EVCA "EVM vs. Carrier"

EVRB "EVM vs. RB"

EVSC "EVM vs. Symbol X Carrier"
EVSY "EVM vs. Symbol"

FEVS "Frequency Error vs Symbol"
FVSU "Frequency Error vs Subframe"
IE "Inband Emissions"

IEA "Inband Emissions All"
IESummary "Inband Emissions Summary"
MTAB "Marker Table"

PSPE "Power Spectrum"

PVSC "Power vs. Symbol X Carrier"
RSUM "Result Summary"

SFL "Spectrum Flatness"

PRACH analysis

ASUM "PRACH Allocation Summary"
CBUF "Capture Buffer"

CONS "Constellation Diagram"
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Parameter value Window type
MTAB "Marker Table"
PSPE "Power Spectrum"
RSUM "Result Summary"
SFL "Spectrum Flatness"

ACLR and SEM measurements

DIAG "Diagram"”

PEAK "Peak List"

MTAB "Marker Table"
RSUM "Result Summary"

LAYout:ADD[:WINDow] <WindowName>, <Direction>, <WindowType>
Adds a window to the display in the active application instance.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

To replace an existing window, use the LAYout : REPLace [ : WINDow] command.

For more information on available window types or other result display commands, see
"Configuring the result display" in the FSWX User Manual.

Parameters:
<WindowType> Type of result display (evaluation method) you want to add.
See Table 7-4 for available parameter values.

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.

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.
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Manual operation: See "Constellation Diagram" on page 30
See "EVM vs Symbol x Carrier" on page 31
See "EVM vs Carrier" on page 32
See "EVM vs Symbol" on page 33
See "EVM vs RB" on page 33
See "Allocation ID vs Symbol x Carrier" on page 34
See "Frequency Error vs Symbol" on page 35
See "Frequency Error vs Subframe" on page 36
See "Power Spectrum" on page 37
See "In-band Emission" on page 37
See "Flatness" on page 38
See "Capture Buffer" on page 39
See "Power vs Symbol x Carrier" on page 40
See "CCDF" on page 41
See "Allocation Summary" on page 42
See "Bitstream" on page 42
See "Inband Emissions Summary" on page 44
See "Beamforming Summary" on page 45
See "Marker table" on page 45
See "Spectrum Flatness" on page 46
See "PRACH Allocation Summary" on page 47
See "Marker Peak List" on page 51

Table 7-4: I/Q measurements

Result display Parameter
Result summary RSUM

EVM analysis

Constellation diagram CONS

EVM vs symbol x carrier EVSC

EVM vs carrier EVCA

EVM vs symbol EVSY

EVM vs RB EVRB

Frequency analysis

Allocation ID vs symbol x carrier AISC
Frequency error vs symbol FEVS
Frequency error vs subframe FVSU
Power spectrum PSPE
Spectrum flatness FVCA
Inband emission IE
Inband emission (all) IEA

Power analysis

Capture buffer CBUF
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Remote commands to retrieve numeric results

Result display Parameter
Power vs symbol x carrier PVSC
CCDF CCDF
Tables

Allocation summary ASUM
Bitstream PVSC
Channel decoder results CDEC
Inband emissions summary IESummary
Beamforming summary BSUM
Marker table MTABle
Marker peak list BSTR

Table 7-5: PRACH analysis

Result display Parameter
Capture buffer CBUF
Power spectrum PSPE
Constellation CONS
Result summary RSUM
Marker table MTABle
Spectrum flatness SFL
PRACH allocation summary ASUM

Table 7-6: ACLR and SEM measurements

Result display Parameter
Diagram DIAGram
Peak list PEAKlist
Marker table MTABle

7.4 Remote commands to retrieve numeric results

®  RESUIL SUMMAIY....ceiiiiieiei it e e e e e e s e e s s e e e e e e e e e e e e e e ssnnenes 153
@ Marker tabIe.... e ————— 176
LT 0T | i =T o) [P SRR 180
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7.41

Remote commands to retrieve numeric results

Result summary

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:ALL?........ccccurueeeeeeeeeiiieeeeeeeerieeeeees 155
FETCh[:CC<cc>][:ISRC<ant>]:SUMMary:CRES[:AVERAJE]?......uuuueiiiiieieieeeeeeeeeeeeeeeeeeenens 156
FETCh:ALL:SUMMary:BLER:MAXIMUM?... ettt ettt e e e e 156
FETCh:ALL:SUMMary:BLER:MINIMUM? ...ttt 156
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:BLER[:AVERAGE]?..........ccrervreeemrens. 156
FETCh:ALL:SUMMArY:EVMIALL? ... et ittt et e e e e e e e e e e e e e e eaeeans 157
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM[:ALL:MAXimum?.........c.......... 157
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM[:ALL]:MINimum?..................... 157
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM[:ALL][:AVERage]?.......cccceeeenv.. 157
FETCh:ALL:SUMMary:EVM:PCHANNEI?.... . ettt 157
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PCHannel:MAXimum?............. 157
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PCHannel:MINimum~.............. 157
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PCHannel[:AVERage]?............ 157
FETCh:ALL:SUMMary:EVMPEAK?. ..o et e e e et e e e e e e eaas 158
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PEAK:MAXimum?................... 158
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PEAK:MINimum?........c........... 158
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PEAK[:AVERAGE]?.......corvrenn... 158
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PRACh:MAXimum?................. 158
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PRACh:MINimum?.................. 158
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PRACh[:AVERage]?................ 158
FETCh:ALL:SUMMary:EVM:PSIGNAI?.....ccceiieiiiieeeeeeeieeeeeeeeetee e ettt e e e e e e e e enban s 159
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PSIGnal:MAXimum?................ 159
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PSIGnal:MINimum?................. 159
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PSIGnal[;AVERage]?............... 159
FETCh:ALL:SUMMAry:EVM:SD K 2. ..ttt sttt et e e e e e e e e e 159
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD1K:MAXimum?................... 159
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD1K:MINimum?.........cccc....... 159
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD1K[:AVERage]?.................. 159
FETCh:ALL:SUMMary:EVM:SDABK?.... ettt e et ee e et e e e e e e e e e e e ennas 160
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD16k:MAXimum?.................. 160
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD16k:MINimum?................... 160
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD16k[:AVERage]?................. 160
FETCh:ALL:SUMMAry:EVM:SDAK ... eeeieie ettt ettt et e e e e e e e e e e e eans 160
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD4K:MAXimum?................... 160
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD4K:MINimum?.........c..c....... 161
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD4K[:AVERage]?.................. 161
FETCh:ALL:SUMMary:EVM:SDCUSIOM? ...ttt et e e e e 161
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDCustom:MAXimum?............ 161
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDCustom:MINimum?............. 161
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDCustom[:AVERage]?........... 161
FETCh:ALL:SUMMary:EVM:SDPB?.... ettt e et e et e e e e e et e e ae e e en s ean e een 162
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDPB:MAXimum?........c.......... 162
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDPB:MINimum?...........c........ 162
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDPB[:AVERAGE]?........cvrvren... 162
FETCh:ALL:SUMMary:EVM:SDQIP?.... e ettt ettt e e e e e e e e e e e 162
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDQP:MAXimum?.................. 162
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDQP:MINimum?.................... 162
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDQP[:AVERage]?......c..cc.eeeeu. 162

User Manual 1706.7100.02 — 01 153



FSWX Remote commands

Remote commands to retrieve numeric results

FETCh:ALL:SUMMary:EVM:SDSF?. ...ttt ettt et et e e e e e e eeas 163
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDSF:MAXimum?................... 163
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDSF:MINimum?.................... 163
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDSF[:AVERage]?.................. 163
FETCH:ALL:SUMMEAIY:EVM:SD ST 2. . ciituiieieeeiitteeeeeeeeteeeeeeeeeteeeeseetanaeeeeseasanseeseesnnnnnns 164
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDST:MAXimum?................... 164
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDST-MINimum?..........c......... 164
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDST[:AVERAGE]?.......evreremn... 164
FETCh:ALL:SUMMaAry: EVM:SD TS 2. . ettt ettt ettt e e e e e e e e e e e eeas 164
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDTS:MAXimum?................... 164
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDTS:MINIimum?.........c..c....... 164
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDTS[:AVERage]?.................. 164
FETCh:ALL:SUMMary:EVM:UCCD ... e ettt ettt e ea e e e 165
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:UCCD:MAXimum?.................. 165
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:UCCD:MINimum?................... 165
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:UCCD[:AVERage]?.......c......... 165
FETCh:ALL:SUMMEry:EVMIUCCH?.... oo e e e e e ettt s n e e e e e e e naaaeaaeneeeees 165
FETCh[:CC<cc>][:ISRC<ant>]:FRAMe<fr>]:SUMMary:EVM:UCCH:MAXimum?.................. 165
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:UCCH:MINimum?................... 166
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:UCCH[:AVERage]?.......c......... 166
FETCh:ALL:SUMMary:EVM:US T K. ..ottt ettt et e e e e e e 166
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US1K:MAXimum?.........c...c..... 166
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US1K:MINimum?.................... 166
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US1K[:AVERage]?.................. 166
FETCh:ALL:SUMMary:EVMUS T BK?....uieieiiieciei et e et e e e et e et e e e e e e e e e e enaas 167
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US16k:MAXimum?.................. 167
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US16k:MINimum?................... 167
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US16K[:AVERAGE]?......c.cv.v..... 167
FETCh:ALL:SUMMary:EVM:USAK?..... ettt et e e e 167
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US4K:MAXimum?................... 167
FETCh[:CC<cc>][:ISRC<ant>]:FRAMe<fr>]:SUMMary:EVM:US4K:MINimum?...........c........ 167
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US4K[:AVERage]?.................. 167
FETCh:ALL:SUMMary:EVM:USCUSIOM?.....uuciiieieieieieeeeeeeceee et e e e e e e 168
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USCustom:MAXimum?............ 168
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USCustom:MINimum?............. 168
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USCustom[:AVERage]?........... 168
FETCh:ALL:SUMMAry:EVMIUSPB?.....ieuiieiiieii ettt e e e s e e s e e s eaa e ees 168
FETCh[:CC<cc>][:ISRC<ant>]:FRAMe<fr>]:SUMMary:EVM:USPB:MAXimum?................... 168
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USPB:MINimum?.................... 169
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USPB[:AVERage]?.................. 169
FETCh:ALL:SUMMary:EVM:USQIP?.... ettt ettt e e e e 169
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USQP:MAXimUM?.........o.c...... 169
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USQP:MINimum?.................... 169
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USQP[:AVERage]?.................. 169
FETCh:ALL:SUMMEArY:EVM:IUSSFE?... oottt e ettt e e ee e e e e e eaaa s e e e e e eananns 170
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USSF:MAXimum?................... 170
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USSF:MINimum?.................... 170
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USSF[:AVERAGE]?.......coreremn... 170
FETCh:ALL:SUMMary:EVM:US ST 2. ..ttt ettt et e e e e eeas 170
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USST:-MAXimum?................... 170
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FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USST-MINimum?.................... 170
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USST[:AVERage]?.................. 170
FETCh:ALL:SUMMaAry:EVMUST S, . ittt et e e e e e e e e 171
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USTS:MAXimum?................... 171
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USTS:MINimum?.................... 171
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USTS[:AVERage]?.................. 171
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:XCORrelation:MARGIn?.......... 172
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:XCORrelation:SAMPIles?......... 172
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:FERRor:MAXimUM?............oevennn.. 172
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:FERRor:MINimum?..........ccc..ccceuuv.ee 172
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:FERRor[:AVERage]?..............c........ 172
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:GIMBalance:MAXimum?.................. 173
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:GIMBalance:MINimum?................... 173
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:GIMBalance[:AVERage]?................. 173
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:IQOFfset:MAXimUM?.......o.cvrvreeeee... 173
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:IQOFfset:MINImUmM?.............orun...... 173
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:IQOFfset[:AVERage]?.........cccccvvvrn... 173
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:OSTP:MAXimuUmM?.........ccccceeeeerenrnnn. 174
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:OSTP:MINIMUM?.........cceevrrreeerenrnn. 174
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:OSTP[:AVERage]?........ccccccvvvrrrennn. 174
FETCh:ALL:SUMMAry:POWET?.... ettt ettt ettt e et e e e et e e e e e enas 174
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:POWer:MAXImUM?. ......evevrvrerereeeene. 174
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:POWer:MINimum?...............cocoeee.... 174
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:POWer[:AVERage]?........cc.cccerrreruu.. 174
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:QUADerror:MAXimum?................... 175
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:QUADerror:MINIimum?..............c..... 175
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:QUADerror[:AVERage]?.........cc.ceeeeus 175
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:SERROr:MAXIMUM?......c.cveveverrereene. 175
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:SERRor:MINIMUM?.........cocevreeennne 175
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:SERRor[:AVERage]?......cc...cceuurrren.. 175
FETCh:ALL:SUMMary:TPUT:MAXIMUM?....ciiiieieeeeeeeeeieieeeeeeeeeeessarerannaeaeseeeeeeeaaaasessssenes 176
FETCh:ALL:SUMMary:TPUTMINIMUM?.c.utuieeeieeiiieeeeeeeetieeeeeeeenteeeeeseesnneeeeessnsannaeeeesenes 176
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary: TPUT[:AVERage]?.............cecevevrereees 176
FETCh[:CC<cc>][:ISRC<ant>]:FRAMe<fr>]:SUMMary:FOFFSEt?.......ceverererereeeereeeerererenens 176

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:ALL?

Queries all results in the numerical result summary.

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Return values:

<Result> String containing all results in the following format.
<ResultType>, <AverageResult>,<MaximumResult>,
<MinimumResult>
If a result has not been calculated, the command returns NAN.
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Example: /[Query all numerical results
FETC:SUMM:ALL?
would return, e.g.
EVM PDSCH QPSK,
+2.695721388E-001,+2.695721388E-001,
+2.695721388E-001,
EVM PDSCH 16QAM,NAN,NAN, NAN,

Usage: Query only

Manual operation: See "Remote queries" on page 25

FETCh[:CC<cc>][:ISRC<ant>]:SUMMary:CRESt[:AVERage]?
Queries the average crest factor as shown in the result summary.

Suffix:
<cc> 1...16 (component carrier)

<ant>

Return values:
<CrestFactor> Default unit: dB

Example: //Query crest factor
FETC:SUMM:CRES?

Usage: Query only

Manual operation: See "Crest Factor" on page 30

FETCh:ALL:SUMMary:BLER:MAXimum?
FETCh:ALL:SUMMary:BLER:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:BLER[:AVERage]?

Queries the EVM of all resource elements.

Prerequisites for this command

® Turn on throughput measurement ([ SENSe: | NR5G: TRACking: TPUT: STATe).
® Turn on BLER measurement (DISPlay [ :WINDow<n>] : TABLe : ITEM).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1...x (frame)

Return values:
<BLER> Default unit: PCT

Example: //Query BLER
NR5G:TRAC: TPUT: STAT ON

DISP:TABL:ITEM BLER, ON
FETC:CC2:FRAM3:SUMM:BLER?
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Usage: Query only
Manual operation: See "BLER (%)" on page 27

FETCh:ALL:SUMMary:EVM:ALL? <Result>
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM[:ALL]:MAXimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM[:ALL]:MINimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM[:ALL][:AVERage]?
Queries the EVM of all resource elements.

FETCh:ALL:SUMMary:EVM:ALL queries the average result over all carriers. Prereqg-
uisites:
® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Return values:
<EVM> EVM in % or dB.

Example: /IQuery EVM
FETC:CC2:FRAM3: SUMM: EVM?

Usage: Query only
Manual operation: See "EVM All" on page 28

FETCh:ALL:SUMMary:EVM:PCHannel? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PCHannel:
MAXimum? [<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PCHannel:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PCHannel[:
AVERage]?

Queries the EVM of the physical channel.

FETCh:ALL:SUMMary:EVM: PCHannel queries the average result over all carriers.
Prerequisites:

® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)
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Return values:
<EVM> EVM in % or dB.

Example: //Query EVM
FETC:CC2:FRAM3:SUMM:EVM: PCH?

Usage: Query only
Manual operation: See "EVM Phys Channel" on page 29

FETCh:ALL:SUMMary:EVM:PEAK? <Result>
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PEAK:MAXimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PEAK:MINimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PEAK[:AVERage]?
Queries the peak EVM.

FETCh:ALL:SUMMary:EVM: PEAK queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant> irrelevant

<fr> 1..x (frame)

Return values:
<EVM> EVM in % or dB.

Example: //Query peak EVM
FETC:CC2:FRAM3: SUMM: EVM: PEAK?

Usage: Query only
Manual operation: See "EVM Peak" on page 28

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PRACh:MAXimum?

[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PRACh:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PRACh[:AVERage]?
[<Result>]

Queries the EVM of the PRACH.

Suffix:

<cc> 1...16 (component carrier)

<ant>

<fr> 1..x (frame)
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Query parameters:

<Result> ALL

Return values:

<EVM> EVM in % or dB.
Example: /IQuery EVM

FETC:CC2:FRAM3:SUMM:EVM: PRAC?
Usage: Query only
Manual operation: See "EVM PRACH" on page 28

FETCh:ALL:SUMMary:EVM:PSIGnal? <Result>
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PSIGnal:MAXimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PSIGnal:MINimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PSIGnal[:AVERage]?

Queries the EVM of the physical signal.

FETCh:ALL:SUMMary:EVM:PSIGnal queries the average result over all carriers.
Prerequisites:

® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Return values:
<EVM> EVM in % or dB.

Example: /IQuery EVM
FETC:CC2:FRAM3:SUMM:EVM: PSIG?

Usage: Query only
Manual operation: See "EVM Phys Signal" on page 29

FETCh:ALL:SUMMary:EVM:SD1K? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD1K:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD1K:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD1K[:AVERage]?
[<Result>]

Queries the EVM of all PUSCH DMRS resource elements with a QPSK modulation.
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FETCh:ALL:SUMMary:EVM: SDQP queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([SENSe: ][ NR5G: RSUMmary: CCResul t).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1...x (frame)

Query parameters:

<Result> ALL

Return values:

<EVM> EVM in % or dB.
Example: //IQuery EVM

FETC:CC2:FRAM3:SUMM: EVM: SDQP?

Usage: Query only

FETCh:ALL:SUMMary:EVM:SD16k? <Result>
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD16k:MAXimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD16k:MINimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD16k[:AVERage]?

Queries the EVM of all PUSCH DMRS resource elements with a 16kQAM modulation.

FETCh:ALL:SUMMary:EVM: DS1K queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Return values:
<EVM> EVM in % or dB.

Example: //IQuery EVM
FETC:CC2:FRAM3:SUMM:EVM: SD167?

Usage: Query only
Manual operation: See "EVM DMRS PUSCH" on page 26

FETCh:ALL:SUMMary:EVM:SD4K? <Result>
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD4K:MAXimum?
[<Result>]
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FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD4K:MINimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD4K|[:AVERage]?

Queries the EVM of all PUSCH DMRS resource elements with a 4096QAM modula-
tion.

FETCh:ALL:SUMMary:EVM:DS1K queries the average result over all carriers. Prereg-
uisites:

® Select to evaluate all carriers ([SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Return values:
<EVM> EVM in % or dB.

Example: //Query EVM

FETC:CC2:FRAM3:SUMM:EVM: SD4K?
Usage: Query only
Manual operation: See "EVM DMRS PUSCH" on page 26

FETCh:ALL:SUMMary:EVM:SDCustom? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDCustom:
MAXimum? [<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDCustom:
MINimum? [<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDCustom[:
AVERage]?

Queries the EVM of all PUSCH DMRS resource elements with a custom modulation.

Prerequisites for this command

® Use custom constellation (CONFigure [ :NR5G] : UL [:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:CUSTom:STATe).

FETCh:ALL:SUMMary:EVM:DS1K queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Return values:
<EVM> EVM in % or dB.
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Example: //Query EVM

FETC:CC2:FRAM3:SUMM:EVM: SDC?
Usage: Query only
Manual operation: See "EVM DMRS PUSCH" on page 26

FETCh:ALL:SUMMary:EVM:SDPB? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDPB:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDPB:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDPB[:AVERage]?
[<Result>]

Queries the EVM of all PUSCH DMRS resource elements with a Pl/2 BPSK modula-

tion.

FETCh:ALL:SUMMary:EVM: SDPB queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([SENSe: ][ NR5G: RSUMmary: CCResul t).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1...x (frame)

Query parameters:

<Result> ALL

Return values:

<EVM> EVM in % or dB.
Example: //IQuery EVM

FETC:CC2:FRAM3:SUMM:EVM: SDPB?
Usage: Query only
Manual operation: See "EVM DMRS PUSCH" on page 26

FETCh:ALL:SUMMary:EVM:SDQP? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDQP:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDQP:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDQP[:AVERage]?
[<Result>]

Queries the EVM of all PUSCH DMRS resource elements with a QPSK modulation.
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FETCh:ALL:SUMMary:EVM: SDQP queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([SENSe: ][ NR5G: RSUMmary: CCResul t).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1...x (frame)

Query parameters:

<Result> ALL

Return values:

<EVM> EVM in % or dB.
Example: //IQuery EVM

FETC:CC2:FRAM3:SUMM:EVM: SDQP?
Usage: Query only
Manual operation: See "EVM DMRS PUSCH" on page 26

FETCh:ALL:SUMMary:EVM:SDSF? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDSF:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDSF:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDSF[:AVERage]?
[<Result>]

Queries the EVM of all PUSCH DMRS resource elements with a 64QAM modulation.

FETCh:ALL:SUMMary:EVM: SDSF queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([SENSe: ][ NR5G: RSUMmary: CCResul t).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1...x (frame)

Query parameters:

<Result> ALL

Return values:

<EVM> EVM in % or dB.
Example: //IQuery EVM

FETC:CC2:FRAM3:SUMM:EVM: SDSF?
Usage: Query only
Manual operation: See "EVM DMRS PUSCH" on page 26
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FETCh:ALL:SUMMary:EVM:SDST? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDST:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDST:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDST[:AVERage]?
[<Result>]

Queries the EVM of all PUSCH DMRS resource elements with a 16QAM modulation.

FETCh:ALL:SUMMary:EVM: DSQP queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Query parameters:

<Result> ALL

Return values:

<EVM> EVM in % or dB.
Example: //Query EVM

FETC:CC2:FRAM3:SUMM:EVM: SDST?
Usage: Query only
Manual operation: See "EVM DMRS PUSCH" on page 26

FETCh:ALL:SUMMary:EVM:SDTS? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDTS:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDTS:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDTS[:AVERage]?
[<Result>]

Queries the EVM of all PUSCH DMRS resource elements with a 256 QAM modulation.

FETCh:ALL:SUMMary:EVM: SDTS queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)
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Query parameters:

<Result> ALL

Return values:

<EVM> EVM in % or dB.
Example: /IQuery EVM

FETC:CC2:FRAM3:SUMM:EVM: SDTS?
Usage: Query only
Manual operation: See "EVM DMRS PUSCH" on page 26

FETCh:ALL:SUMMary:EVM:UCCD? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:UCCD:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:UCCD:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:UCCD[:AVERage]?
[<Result>]

Queries the EVM of all PUCCH DMRS resource elements.

FETCh:ALL:SUMMary:EVM:UCCD queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Query parameters:

<Result> ALL

Return values:

<EVM> EVM in % or dB.
Example: //Query EVM

FETC:CC2:FRAM3:SUMM:EVM:UCCD?
Usage: Query only
Manual operation: See "EVM DMRS PUCCH" on page 27

FETCh:ALL:SUMMary:EVM:UCCH? <Result>
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:UCCH:MAXimum?
[<Result>]
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FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:UCCH:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:UCCH[:AVERage]?
[<Result>]

Queries the EVM of all PUCCH resource elements.

FETCh:ALL:SUMMary:EVM:UCCH queries the average result over all carriers. Prereg-
uisites:

® Select to evaluate all carriers ([ SENSe : ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Query parameters:

<Result> ALL

Return values:

<EVM> EVM in % or dB.
Example: //Query EVM

FETC:CC2:FRAM3:SUMM:EVM:UCCH?
Usage: Query only
Manual operation: See "EVM PUCCH" on page 27

FETCh:ALL:SUMMary:EVM:US1K? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US1K:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US1K:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US1K[:AVERage]?
[<Result>]

Queries the EVM of all PUSCH resource elements with a 1024QAM modulation.

FETCh:ALL:SUMMary:EVM:USQP queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([ SENSe : ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Query parameters:
<Result> ALL

Return values:
<EVM> EVM in % or dB.
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Example: //Query EVM
FETC:CC2:FRAM3:SUMM:EVM: US1K?

Usage: Query only
Manual operation: See "EVM PUSCH" on page 25

FETCh:ALL:SUMMary:EVM:US16k? <Result>
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US16k:MAXimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US16k:MINimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US16k[:AVERage]?

Queries the EVM of all PUSCH resource elements with a 16kQAM modulation.

FETCh:ALL:SUMMary:EVM:DS1K queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Return values:
<EVM> EVM in % or dB.

Example: /IQuery EVM

FETC:CC2:FRAM3:SUMM:EVM:US16?
Usage: Query only
Manual operation: See "EVM PUSCH" on page 25

FETCh:ALL:SUMMary:EVM:US4K? <Result>
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US4K:MAXimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US4K:MINimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US4K|[:AVERage]?

Queries the EVM of all PUSCH resource elements with a 4096QAM modulation.

FETCh:ALL:SUMMary:EVM:DS1K queries the average result over all carriers. Prereqg-
uisites:
® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:
<cc> 1...16 (component carrier)

<ant>
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<fr> 1..x (frame)

Return values:
<EVM> EVM in % or dB.

Example: //Query EVM

FETC:CC2:FRAM3:SUMM:EVM:US4K?
Usage: Query only
Manual operation: See "EVM PUSCH" on page 25

FETCh:ALL:SUMMary:EVM:USCustom? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USCustom:
MAXimum? [<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USCustom:
MINimum? [<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USCustom([:
AVERage]?

Queries the EVM of all PUSCH resource elements with a custom modulation.

Prerequisites for this command

® Use custom constellation (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:CUSTom:STATe).

FETCh:ALL:SUMMary:EVM:DS1K queries the average result over all carriers. Prereg-

uisites:

® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Return values:
<EVM> EVM in % or dB.

Example: //Query EVM

FETC:CC2:FRAM3:SUMM:EVM:CUST?
Usage: Query only
Manual operation: See "EVM PUSCH" on page 25

FETCh:ALL:SUMMary:EVM:USPB? <Result>
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USPB:MAXimum?
[<Result>]
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FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USPB:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USPB[:AVERage]?
[<Result>]

Queries the EVM of all PUSCH resource elements with a pi/2-BPSK modulation.
FETCh:ALL:SUMMary:EVM: USPB queries the average result over all carriers. Prereg-
uisites:

® Select to evaluate all carriers ([ SENSe : ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Query parameters:

<Result> ALL

Return values:

<EVM> EVM in % or dB.
Example: //Query EVM

FETC:CC2:FRAM3:SUMM:EVM: USPB?
Usage: Query only
Manual operation: See "EVM PUSCH" on page 25

FETCh:ALL:SUMMary:EVM:USQP? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USQP:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USQP:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USQP[:AVERage]?
[<Result>]

Queries the EVM of all PUSCH resource elements with a QPSK modulation.

FETCh:ALL:SUMMary:EVM:USQP queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([ SENSe : ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<cc> 1...16 (component carrier)

Query parameters:
<Result> ALL

Return values:
<EVM> EVM in % or dB.
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Example: //Query EVM
FETC:CC2:FRAM3:SUMM:EVM:USQP?

Usage: Query only
Manual operation: See "EVM PUSCH" on page 25

FETCh:ALL:SUMMary:EVM:USSF? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USSF:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USSF:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USSF[:AVERage]?
[<Result>]

Queries the EVM of all PUSCH resource elements with a 64QAM modulation.
FETCh:ALL:SUMMary:EVM:USSF queries the average result over all carriers. Prereg-
uisites:

® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Query parameters:

<Result> ALL

Return values:

<EVM> EVM in % or dB.
Example: //Query EVM

FETC:CC2:FRAM3:SUMM:EVM:USSFE?
Usage: Query only
Manual operation: See "EVM PUSCH" on page 25

FETCh:ALL:SUMMary:EVM:USST? <Result>

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USST:-MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USST:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USST[:AVERage]?
[<Result>]

Queries the EVM of all PUSCH resource elements with a 16QAM modulation.

FETCh:ALL:SUMMary:EVM:USST queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([ SENSe : ]NR5G:RSUMmary: CCResult).
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Suffix:
<cc>

<ant>
<fr>

Query parameters:
<Result>

Return values:
<EVM>

Example:

Usage:

Manual operation:

Remote commands to retrieve numeric results

1...16 (component carrier)

1..x (frame)

ALL

EVM in % or dB.

//IQuery EVM
FETC:CC2:FRAM3:SUMM: EVM:USST?

Query only
See "EVM PUSCH" on page 25

FETCh:ALL:SUMMary:EVM:USTS? <Result>
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USTS:MAXimum?

[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USTS:MINimum?

[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USTS[:AVERage]?

[<Result>]

Queries the EVM of all PUSCH resource elements with a 256QAM modulation.

FETCh:ALL:SUMMary:EVM:USTS queries the average result over all carriers. Prereqg-

uisites:

® Select to evaluate all carriers ([ SENSe: ][ NR5G: RSUMmary: CCResult).

Suffix:
<cc>

<ant>
<fr>

Query parameters:
<Result>

Return values:
<EVM>

Example:

Usage:

Manual operation:
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1...16 (component carrier)

1..x (frame)

ALL

EVM in % or dB.

/IQuery EVM
FETC:CC2:FRAM3:SUMM: EVM:USTS?

Query only
See "EVM PUSCH" on page 25
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FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:XCORrelation:
MARGIn?

Queries the difference of the improved (cross-correlated) EVM to the theoretically pos-
sible instrument noise floor.

Prerequisites for this command
® Turn on cross-correlation ([SENSe: ] TQ:XCORrelation[:STATe]).

Suffix:

<cc> 1...16 (component carrier)

<ant>

<fr> 1...x (frame)

Return values:

<Level> Default unit: dB

Example: //Query margin to noise floor
IQ:XCOR ON

FETC:CC2:FRAM3:SUMM: EVM: XCOR:MARG?

Usage: Query only

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:XCORrelation:
SAMPles?

Queries the number of samples used for cross-correlation measurements.

Prerequisites for this command
® Turn on cross-correlation ([ SENSe: ] IQ:XCORrelation[:STATe]).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Return values:

<Samples> <numeric value> (integer only)
Example: /IQuery samples used for cross-correlation
IQ:XCOR ON

FETC:CC2:FRAM3:SUMM: EVM: XCOR: SAMP?

Usage: Query only

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:FERRor:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:FERRor:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:FERRor[:AVERage]?

Queries the frequency error.
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Suffix:

<cc> 1...16 (component carrier)
<ant> irrelevant

<fr> 1..x (frame)

Return values:
<FrequencyError> Default unit: Hz

Example: /IQuery frequency error
FETC:CC2:FRAM3: SUMM: FERR?

Usage: Query only

Manual operation: See "Frequency Error" on page 29

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:GIMBalance:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:GIMBalance:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:GlMBalance[:AVERage]?

Queries the gain imbalance.

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Return values:
<Gainlmbalance> Default unit; dB

Example: /IQuery gain imbalance
FETC:CC2:FRAM3:SUMM: GIMB?

Usage: Query only

Manual operation: See "I/Q Gain Imbalance" on page 30

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:IQOFfset:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:IQOFfset:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:IQOFfset[:AVERage]?

Queries the 1/Q offset.

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)
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Return values:
<|QOffset> Default unit: dB

Example: /[Query 1/Q offset
FETC:CC2:FRAM3:SUMM: IQOF?

Usage: Query only
Manual operation: See "l/Q Offset" on page 30

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:OSTP:MAXimum?

[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:OSTP:MINimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:OSTP[:AVERage]?
Queries the OSTP.
Suffix:
<cc> 1...16 (component carrier)
<ant>
<fr> 1..x (frame)

Return values:
<OSTP> Default unit: dBm

Example: /IQuery OSTP
FETC:CC2:FRAM3:SUMM: OSTP?

Usage: Query only

FETCh:ALL:SUMMary:POWer? <Result>
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:POWer:MAXimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:POWer:MINimum?
[<Result>]
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:POWer[:AVERage]?

Queries the total signal power.

FETCh:ALL:SUMMary: POWer queries the average result over all carriers. Prerequi-
sites:

® Select to evaluate all carriers ([ SENSe: ][ NR5G: RSUMmary: CCResult).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Return values:
<Power> Default unit: dBm
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Example: /[Query signal power
FETC:CC2:FRAM3: SUMM: POW?

Usage: Query only

Manual operation: See "Power" on page 29

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:QUADerror:MAXimum?
[<Result>]

FETCh[:CC<cc>][:!ISRC<ant>][:FRAMe<fr>]:SUMMary:QUADerror:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:QUADerror[:AVERage]?

Queries the quadrature error.

Suffix:

<fr> 1..x (frame)
<ant>

<fr> 1...x (frame)

Return values:
<QuadratureError>  Default unit: DEG

Example: //Query quadrature error
FETC:CC2: FRAM3: SUMM: QUAD?

Usage: Query only

Manual operation: See "I/Q Quadrature Error" on page 30

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:SERRor:MAXimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:SERRor:MINimum?
[<Result>]

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:SERRor[:AVERage]?

Queries the sampling error.

Suffix:

<cc> 1...16 (component carrier)
<ant> irrelevant

<fr> 1...x (frame)

Return values:

<SamplingError> Default unit: ppm
Example: /IQuery sampling error

FETC:CC2:FRAM3:SUMM: SERR?
Usage: Query only

Manual operation: See "Sampling Error" on page 29
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7.4.2

Remote commands to retrieve numeric results

FETCh:ALL:SUMMary:TPUT:MAXimum?
FETCh:ALL:SUMMary:TPUT:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:TPUT[:AVERage]?

Queries the EVM of all resource elements.

Prerequisites for this command
® Turn on throughput measurement ([ SENSe: ] NR5G: TRACking: TPUT: STATe).

Suffix:

<cc> 1...16 (component carrier)
<ant>

<fr> 1..x (frame)

Return values:
<TPUT> Default unit: PCT

Example: //IQuery BLER
NR5G: TRAC:TPUT:STAT ON
FETC:CC2:FRAM3:SUMM: TPUT?

Usage: Query only
Manual operation: See "TPUT (%)" on page 27

FETCh[:CC<cc>][:!ISRC<ant>][:FRAMe<fr>]:SUMMary:FOFFset?
Queries the frequency offset of a component carrier evaluated during an event.

Available for combined multi-carrier measurements.

Suffix:

<cc> 1...16 (component carrier)
<ant> irrelevant

<fr> 1..x (frame)

Return values:
<Frequency> Default unit: Hz

Example: /IQuery frequency offset of a component carrier
FETC:CC2:FRAM3: SUMM: FOFF?

Usage: Query only

Manual operation: See "Frame Start Offset" on page 28
See "Capture Buffer" on page 39

Marker table

CALCUIate<n>:DELTAMAIKErSM> X . ouuiiiiuiiieieeieieeeeteeeee s e s eaeeesa s essaasessassesan s eesannsesens 177
CALCUIate<n>:DELTaMAIKErSM>IY 2. et eeee et e et e e et e e e e e e e e e e et eesaa e e s b e eeanas 177
(07 M 0101 P2 (=3 ¢ D Y N R A=Y £ 11 B 178
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Remote commands to retrieve numeric results

CALCUIAtE<N>IMARKEISIMZLY ettt e et et et e e e et e st e e e sb s e s s s sassaneransasnsaranses 178
(07 M 0101 P2 (=3 ¢ D Y N R A=Y £ 1 4 0 179
CALCUIate<N> MARKEISMZ:ZIALL? ettt et et e et e e e et s e e s et s s e e e s aranas 179

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> 1..16

<m> 1.4

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The position is relative to the reference marker.
To select an absolute position, you have to change the delta
marker mode with CALCulate<n>:DELTamarker<m>:MODE
on page 341.
A query returns the absolute position of the delta marker.
Range: The value range and unit depend on the measure-

ment and scale of the x-axis.

Default unit: Hz

Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.

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 dis-
play.
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Remote commands to retrieve numeric results

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> 1..16

<m> 1.4

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 45
See "Marker Peak List" on page 51

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 dis-

play.
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Remote commands to retrieve numeric results

Example: /IQuery 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 45
See "Marker Peak List" on page 51

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 Allo-

cation 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 45
See "Marker Peak List" on page 51

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 val-
ues (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.
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Example:

Usage:

Manual operation:

7.4.3 CCDF table

Remote commands to retrieve numeric results

Allocation ID
Allocation ID at the marker position.

/IQuery EVM, Power and Allocation ID at the marker position.
CALC:MARK:Z:ALL?

Query only

See "Marker table" on page 45
See "Marker Peak List" on page 51

CALCUIate<n> ST ATIStICS I C O D Xt 2 it e e e et e e s e e e e eanns 180
CALCulate<n>:STATIStICSIRESUIKIESS?...u.ivn i et e e e e e e e eaas 180

CALCulate<n>:STATistics:CCDF:X<t>? <Probability>
Queries the results of the CCDF.

Suffix:
<n>

<t>

Query parameters:
<Probability>

Return values:
<CCDF Result>

Example:

Usage:

Manual operation:

1..16
1..6

PO_01|PO_1|P1]|P10

P0_01

Level value for 0.01 % probability
PO_1

Level value for 0.1 % probability
P1

P1: Level value for 1 % probability

P10
Level value for 10 % probability

/IReturn the level values that are over 10 % above the mean
value.
CALC:STAT:CCDF:X1? P10

Query only
See "CCDF" on page 41

CALCulate<n>:STATistics:RESult<res>? <ResultType>

Queries the results of a measurement for a specific trace.

Suffix:
<n>
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Limit check results

<res> 1..6

Query parameters:
<ResultType> MEAN | PEAK | CFACtor | ALL

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>

Example: //Read 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
CALC:STAT:RES2? ALL

Usage: Query only
Manual operation: See "CCDF" on page 41

7.5 Limit check results

O EVIM IIMIES. ettt e e 181
o  Frequency SWEEP lIMItS.... ... 191

7.5.1 EVM limits

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:ALL:RESult?........... 182
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:FERRor{:
F Y= o =Y U 183
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SD1K:
MAXIMUMIRESUI?. ... e e e e et s e e e e e et s e e e e e e tnae e e e e eenranns 183
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDPB:
MAXIMUMIRESUIE?. .. i ie e s e s e s e e e e e e e e e e e e e e e eeeeeeeeeeeenrnnes 184
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDQP:
MAXIMUMIRESUIE?. ..ttt e e e e e e e e e e e e eeaa s 184
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDSF:
MAXIMUMIRESUI?. ... e e et e e e e e e e e e e e e e e e e enraans 185
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDST:
MAXIMUMIRESUIE?. ..ot s e s e e e e e e e e e e e e e e e e e eeeeeeeeeeennrnnes 185
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:SDTS:
MAXIMUMIRESUIE?. ..ttt e e e e e e e e s 186
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Limit check results

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:UCCD:

MAXIMUMIRESUI?. ...t e e e e e e e ee s 187
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:UCCH:
MAXIMUMIRESUIE? . ..ot e s e s e e e e e e e e e e e e e eeeeeeeeeeeenennnrnnes 187
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:US1K:
MAXIMUMIRESUIE? ...ttt ettt e e e e e e e e s ee e e e e e e aaeas 188
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USPB:
MAXIMUMIRESUI?. ... et e e e e e e e e ee s 188
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USQP:
MAXIMUMIRESUIE?. ..o e e e e e e e e e e e e e e e e eeeeeeeeeeeenennns 189
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USSF:
MAXIMUMIRESUIE? ...ttt e e e e e eeeaeaeeas 189
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USST:
MAXIMUMIRESUI?. ... et e e e e e e ee s 190
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:USTS:
MAXIMUMIRESUIL? . ..o e e e e e e e e e e e e e e e e e e e e eeeeaeeenennns 191

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:ALL:

RESult?
Queries the limits and limit check results for all numerical results that evaluate 3GPP
limits.
Suffix:
<n> irrelevant
<li> irrelevant
<cc> irrelevant
<ant> irrelevant
<fr> irrelevant

Return values:

<Result> String containing the limit information for all results that evaluate
limits.
For each limit, the command returns the following information:
<ResultType>,<Limit>, <LimitCheckAverage>,
<LimitCheckMin>, <LimitCheckMax>
For results that are not checked against a limit, the command
returns NOTEVALUATED.

Example: //Query limit check information
CALC:LIM:SUMM:ALL:RES?
would return, e.g.
EVM PDSCH QPSK,
+1.850000000E+001, PASSED, NOTEVALUATED,
NOTEVALUATED,
EVM PDSCH 16QAM,
+1.350000000E+001, NOTEVALUATED, NOTEVALUATED,
NOTEVALUATED,
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Limit check results

Usage: Query only

Manual operation: See "Remote queries" on page 25

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
FERRor[:AVERage]:RESult?

Queries the limit specified by 3GPP for the frequency error.

Suffix:

<n> irrelevant
<li> irrelevant
<cc> irrelevant
<ant> irrelevant
<fr> irrelevant

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery limit check result
CALC:LIM:SUMM:EVM:FERR:RES?

Usage: Query only

Manual operation: See "Frequency Error" on page 29

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
SD1K:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PUSCH DMRS resource ele-
ments with a 1024QAM modulation.

Suffix:

<n> irrelevant
<li> irrelevant
<cc> irrelevant
<ant> irrelevant
<fr> irrelevant

Return values:
<LimitCheck> FAILED
Limit check has failed.
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Limit check results

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query limit check result
CALC:LIM:SUMM:EVM:SD1K:MAX:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
SDPB:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PUSCH DMRS resource ele-
ments with a PI/2 BPSK modulation.

Suffix:

<n> irrelevant
<li> irrelevant
<cc> irrelevant
<ant> irrelevant
<fr> irrelevant

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query limit check result
CALC:LIM:SUMM:EVM: SDPB:MAX:RES?

Usage: Query only
Manual operation: See "EVM DMRS PUSCH" on page 26

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
SDQP:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PUSCH DMRS resource ele-
ments with a QPSK modulation.

Suffix:

<n> irrelevant
<li> irrelevant
<cc> irrelevant
<ant> irrelevant
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Limit check results

<fr> irrelevant

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery limit check result
CALC:LIM:SUMM:EVM: SDQP:MAX :RES?

Usage: Query only
Manual operation: See "EVM DMRS PUSCH" on page 26

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
SDSF:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PUSCH DMRS resource ele-
ments with a 64QAM modulation.

Suffix:

<n> irrelevant
<|i> irrelevant
<cc> irrelevant
<ant> irrelevant
<fr> irrelevant

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery limit check result
CALC:LIM:SUMM:EVM: SDSF:MAX:RES?

Usage: Query only
Manual operation: See "EVM DMRS PUSCH" on page 26

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
SDST:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PUSCH DMRS resource ele-
ments with a 16QAM modulation.
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Suffix:
<n>

<li>
<cc>
<ant>

<fr>

Return values:

<LimitCheck>

Example:

Usage:

Manual operation:

FSWX Remote commands

Limit check results

irrelevant
irrelevant
irrelevant
irrelevant

irrelevant

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

//Query limit check result
CALC:LIM:SUMM:EVM: SDST:MAX:RES?

Query only
See "EVM DMRS PUSCH" on page 26

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
SDTS:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PUSCH DMRS resource ele-
ments with a 256QAM modulation.

Suffix:
<n>

<li>
<cc>
<ant>

<fr>

Return values:

<LimitCheck>

Example:

Usage:

Manual operation:
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irrelevant
irrelevant
irrelevant
irrelevant

irrelevant

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

/IQuery limit check result
CALC:LIM:SUMM:EVM: SDTS:MAX :RES?

Query only
See "EVM DMRS PUSCH" on page 26
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Limit check results

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
UCCD:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PUCCH DMRS resource ele-

ments.

Suffix:
<n>

<li>
<cc>
<ant>

<fr>

Return values:

<LimitCheck>

Example:

Usage:

Manual operation:

irrelevant
irrelevant
irrelevant
irrelevant

irrelevant

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

//Query limit check result
CALC:LIM:SUMM:EVM:UCCD:MAX:RES?

Query only
See "EVM DMRS PUCCH" on page 27

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
UCCH:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PUCCH resource elements.

Suffix:
<n>

<li>
<cc>
<ant>

<fr>

Return values:

<LimitCheck>
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irrelevant
irrelevant
irrelevant
irrelevant

irrelevant

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.
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Limit check results

Example: /[Query limit check result
CALC:LIM:SUMM:EVM:UCCH:MAX:RES?

Usage: Query only
Manual operation: See "EVM PUCCH" on page 27

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
US1K:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PUSCH resource elements with
a 1024QAM modulation.

Suffix:

<n> irrelevant
<li> irrelevant
<cc> irrelevant
<ant> irrelevant
<fr> irrelevant

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query limit check result
CALC:LIM:SUMM:EVM:US1K:MAX:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
USPB:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PDSCH resource elements with
a P1/2 BPSK modulation.

Suffix:

<n> irrelevant
<li> irrelevant
<cc> irrelevant
<ant> irrelevant
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Limit check results

<fr> irrelevant

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery limit check result
CALC:LIM:SUMM:EVM:USPB:MAX:RES?

Usage: Query only
Manual operation: See "EVM PUSCH" on page 25

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
USQP:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PUSCH resource elements with
a QPSK modulation.

Suffix:

<n> irrelevant
<|i> irrelevant
<cc> irrelevant
<ant> irrelevant
<fr> irrelevant

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery limit check result
CALC:LIM:SUMM:EVM:USQP:MAX:RES?

Usage: Query only
Manual operation: See "EVM PUSCH" on page 25

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
USSF:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PUSCH resource elements with
a 64QAM modulation.
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Suffix:
<n>

<li>
<cc>
<ant>

<fr>

Return values:

<LimitCheck>

Example:

Usage:

Manual operation:

FSWX Remote commands

Limit check results

irrelevant
irrelevant
irrelevant
irrelevant

irrelevant

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

//Query limit check result
CALC:LIM:SUMM:EVM:USSF:MAX:RES?

Query only
See "EVM PUSCH" on page 25

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
USST:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PUSCH resource elements with

a 16QAM modulation.

Suffix:
<n>

<li>
<cc>
<ant>

<fr>

Return values:

<LimitCheck>

Example:

Usage:

Manual operation:
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irrelevant
irrelevant
irrelevant
irrelevant

irrelevant

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

/IQuery limit check result
CALC:LIM:SUMM:EVM:USST:MAX:RES?

Query only
See "EVM PUSCH" on page 25
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Limit check results

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
USTS:MAXimum:RESult?

Queries the limit specified by 3GPP for the EVM of all PUSCH resource elements with
a 256QAM modulation.

Suffix:

<n> irrelevant
<li> irrelevant
<cc> irrelevant
<ant> irrelevant
<fr> irrelevant

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query limit check result
CALC:LIM:SUMM:EVM:USTS:MAX:RES?

Usage: Query only
Manual operation: See "EVM PUSCH" on page 25

7.5.2 Frequency sweep limits

CALCulate<n>:LIMit<li>:ACPower:ACHaNNel:RESUIt?..........ccevvreeieeeiiiiiiiee e 191
CALCulate<n>:LIMit<li>:ACPower:ACHannel:RESult:ABSolUte............ccevueeeeeeeerereeeeeeeennn. 192
CALCulate<n>:LIMit<li>:ACPower:ACHannel:RESult:RELative...............coeervuiiieiniiiiineee. 193
CALCulate<n>:LIMit<li>:ACPower:ALTernate<alt>:RESUI?............ccoemmmiiiiiiiiiieeeeeeeen. 193
CALCulate<n>:LIMit<li>:ACPower:GAP<gap>:ACLR:RESUIt?.........ceeeeereeeerieeeeeeeeeeeeeeeieeee 194
CALCulate<n>:LIMit<li>:ACPower:GAP<gap>:ACLR:RESult:ABSOIUte?........cevvrrrrerernnnnnnnnn 194
CALCulate<n>:LIMit<li>:ACPower:GAP<gap>:ACLR:RESult:RELative?...........ceevrvrmrmnnnnnnnn. 195
CALCulate<n>:LIMit<li>:ACPower:GAP<gap>[:CACLI:RESUIt?.....cccciiiiiiiiii e, 195
CALCulate<n>:LIMit<li>:ACPower:GAP<gap>[:CACLr:RESult:ABSolute?.........cc.ccceeeenreennns 196
CALCulate<n>:LIMit<li>:ACPower:GAP<gap>[:CACLI:RESult:RELative?..........c.ccccuerennneen. 196
(O I O T1 = (=S ot I 1Y 1R T o A | 197

CALCulate<n>:LIMit<li>:ACPower:ACHannel:RESult? [<Result>]
Queries the limit check results for the adjacent channels during ACLR measurements.

Suffix:
<n> irrelevant
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Limit check results

<li> irrelevant

Query parameters:
<Result> REL
Queries the channel power limit check results.

ABS
Queries the distance to the limit line.

Return values:
<LimitCheck> Returns two values, one for the upper and one for the lower
adjacent channel.

PASSED
Limit check has passed.

FAILED
Limit check has failed.

Example: //Query results of the adjacent channel limit check
CALC:LIM:ACP:ACH:RES?

Example: /IQuery results of the adjacent channel limit check
CALC:LIM:ACP:ACH:RES? ABS

Usage: Query only

CALCulate<n>:LIMit<li>:ACPower:ACHannel:RESult:ABSolute
Queries the absolute limit check results for adjacent channels (ACLR measurements).

Prerequisites for this command

® Select absolute limit check mode
evaluation mode
ACLR: CALCulate<n>:LIMit<1i>:ACPower : PMODe.

Suffix:
<n> irrelevant
<li> irrelevant

Return values:
<LimitCheck> Returns two values, one for the upper and one for the lower
adjacent channel.

PASSED
Limit check has passed.

FAILED
Limit check has failed.

Example: //Query results of the adjacent channel limit check
CALC:LIM:ACP:ACH:RES:ABS?

Manual operation: See "Result summary" on page 49
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CALCulate<n>:LIMit<li>:ACPower:ACHannel:RESult:RELative

Queries the relative limit check results for the adjacent channels (ACLR measure-
ments).
Prerequisites for this command

® Select relative limit check mode
ACLR: CALCulate<n>:LIMit<1i>:ACPower : PMODe.

Suffix:
<n> irrelevant
<li> irrelevant

Return values:
<LimitCheck> Returns two values, one for the upper and one for the lower
adjacent channel.

PASSED
Limit check has passed.

FAILED
Limit check has failed.

Example: /IQuery results of the adjacent channel limit check
CALC:LIM:ACP:ACH:RES:REL?

Manual operation: See "Result summary" on page 49

CALCulate<n>:LIMit<li>:ACPower:ALTernate<alt>:RESult? [<Result>]

Queries the limit check results for the alternate channels during ACLR measurements.

Suffix:

<n> irrelevant
<li> irrelevant
<alt> irrelevant

Query parameters:
<Result> REL
Queries the channel power limit check results.

ABS
Queries the distance to the limit line.

Return values:
<LimitCheck> Returns two values, one for the upper and one for the lower
alternate channel.

PASSED
Limit check has passed.

FAILED
Limit check has failed.

Example: /IQuery results of the alternate channel limit check
CALC:LIM:ACP:ALT:RES?
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Example: /IQuery results of the alternate channel limit check
CALC:LIM:ACP:ACH:RES? ABS

Usage: Query only

CALCulate<n>:LIMit<li>:ACPower:GAP<gap>:ACLR:RESult?

Queries the ACLR power limit check results for the gap channels (MC ACLR measure-

ments).
Suffix:
<n> irrelevant
<li> irrelevant
<gap> irrelevant

Return values:
<LimitCheck> Returns two values, one for the upper and one for the lower
adjacent channel.

PASSED
Limit check has passed.

FAILED
Limit check has failed.

Example: /IQuery results of the gap channel limit check
CALC:LIM:ACP:GAP:ACLR:RES?

Usage: Query only

CALCulate<n>:LIMit<li>:ACPower:GAP<gap>:ACLR:RESult:ABSolute?

Queries the absolute power limit check results for the gap channels (MC ACLR mea-
surements).

Prerequisites for this command

® Select absolute limit check mode
evaluation mode
ACLR: CALCulate<n>:LIMit<1li>:ACPower:PMODe.

Suffix:

<n> irrelevant
<[i> irrelevant
<gap> irrelevant

Return values:
<LimitCheck> Returns two values, one for the upper and one for the lower
adjacent channel.

PASSED
Limit check has passed.

FAILED
Limit check has failed.
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Example: /[Query results of the gap channel limit check
CALC:LIM:ACP:GAP:ACLR:RES:ABS?

Usage: Query only

CALCulate<n>:LIMit<li>:ACPower:GAP<gap>:ACLR:RESult:RELative?

Queries the relative power limit check results for the gap channels (MC ACLR mea-
surements).

Prerequisites for this command

® Select relative limit check mode
evaluation mode
ACLR: cALCulate<n>:LIMit<1i>:ACPower : PMODe.

Suffix:
<n> irrelevant
<li> irrelevant
<gap> irrelevant
Return values:
<LimitCheck> Returns two values, one for the upper and one for the lower
adjacent channel.
PASSED
Limit check has passed.
FAILED

Limit check has failed.

Example: /IQuery results of the gap channel limit check
CALC:LIM:ACP:GAP:ACLR:RES:REL?

Usage: Query only

CALCulate<n>:LIMit<li>:ACPower:GAP<gap>[:CACLr]:RESult?

Queries the limit check results for the gap channels (MC ACLR measurements).

Suffix:
<n> irrelevant
<li> irrelevant
<gap> irrelevant
Return values:
<LimitCheck> Returns two values, one for the upper and one for the lower
adjacent channel.
PASSED
Limit check has passed.
FAILED

Limit check has failed.
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Example: /[Query results of the gap channel limit check
CALC:LIM:ACP:GAP:RES?

Usage: Query only

CALCulate<n>:LIMit<li>:ACPower:GAP<gap>[:CACLr]:RESult:ABSolute?

Queries the absolute limit check results for the gap channels (MC ACLR measure-
ments).

Prerequisites for this command

® Select absolute limit check mode
evaluation mode
ACLR: cALCulate<n>:LIMit<1i>:ACPower :PMODe

Suffix:
<n> irrelevant
<li> irrelevant
<gap> irrelevant
Return values:
<LimitCheck> Returns two values, one for the upper and one for the lower
adjacent channel.
PASSED
Limit check has passed.
FAILED

Limit check has failed.

Example: /IQuery results of the gap channel limit check
CALC:LIM:ACP:GAP:RES:ABS?

Usage: Query only

CALCulate<n>:LIMit<li>:ACPower:GAP<gap>[:CACLr]:RESult:RELative?

Queries the relative limit check results for the gap channels (MC ACLR measure-
ments).

Prerequisites for this command

® Select relative limit check mode
evaluation mode
ACLR: CALCulate<n>:LIMit<1i>:ACPower : PMODe.

Suffix:
<n> irrelevant
<li> irrelevant
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<gap>

Return values:
<LimitCheck>

Example:

Usage:

Retrieve trace data

irrelevant

Returns two values, one for the upper and one for the lower
adjacent channel.

PASSED
Limit check has passed.

FAILED
Limit check has failed.

/IQuery results of the gap channel limit check
CALC:LIM:ACP:GAP:RES:REL?

Query only

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

Queries the limit check results for all measurements that feature a limit check.

For ACLR measurements: Returns the result of the overall limit check (absolute and
relative limit evaluation).

Suffix:
<n>

<li>

Return values:
<LimitCheck>

Example:

Usage:

Manual operation:

Window 1...16

irrelevant

0
Limit check has passed.

1
Limit check has failed.
For spectrum flatness: Limit out of selected band.

2
For spectrum flatness: Limit out of band.

3
For spectrum flatness: Limit check has failed.

/IQuery the limit check in the active result display
CALC:LIM:FATIL?

Query only

See "In-band Emission" on page 37
See "Flatness" on page 38
See "Result summary" on page 49

7.6 Retrieve trace data

e Using the TRACEe[:DATA] COMMANA...........coiriiiiiiiiiiiiiccceie e e e e e e e e e e e e e e e eeeeeeeeeens 198
o Read measuremMent FESUILS.........ciiiuei et e e e e eaa s 209
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7.6.1 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.

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? TRACE1

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 win-
dows.
For measurements that support subwindows (for example carrier aggregation or
MIMO), you have to select the subwindow first with DISPlay [ :WINDow<n>] [ :
SUBWindow<w>] : SELect.

L I 0= o (0T YN o U Y PSP 199
®  EVM VS CalITir .ttt 199
O EVM VS SYMDOL......ceeeeee et 199
L I Y T = PSS 200
®  Frequency error VS SYMDOL......cciui it 201
e Frequency error VS SUDFramME.......coui i 201
L I o 1V =T g o 1= o 11 o TSP 202
®  IN-DANA EMISSION.....ueiiiiiiiiii et e e e e e e e e e e e 202
e In-band emiSSION SUMMAIY.....ccccoiiiiiiiii e e e e e e e e e e e e e e e e eeeeeens 202
®  FlatNESS VS CAITION ... ettt e e e e e e e e e e e e e e 203
L J O O I LSRR 203
o Constellation diagram... ... 204
@  AllOCAtION SUMMIAIY...cciiiiiiiieii ittt e e e e e e e e e s e e e e e e e e s s s s s snnn e rereeeaeeeesanaanns 204
O BitSIraM...ceece e 205
®  EVM VS SYMDOI X CAITIEF..cciiiiiiiiiiicicieie e e et e e e e e aaaaaaees 206
®  POWEr VS SYMDOI X CAITIOF...uuuiiieie i e e e e e e e e e e e e e eeeeeeeeeens 207
o Allocation ID VS SYMDOI X CarTier.......uuueeiiiiieieee e a e 207
e  Beamforming SUMMAIY.......ccuiiiii i e e e e 208
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7.6.1.1

7.6.1.2

7.6.1.3

Retrieve trace data

e Adjacent channel leakage ratio..........cccuueiiiiiiiii i 208
®  SPECHrUM eMISSION MASK......iiiiiiieiii e e e e e e e e e e e e e e e e e e e eeeeeens 208
®  Return ValUE COUES......ccoiiiiiieeee e e e e e 209

Capture buffer

For the capture buffer result display, the command returns one value for each 1/Q sam-
ple 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.

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 TRACE1
The return values depend on the evaluation range:
— A specific subframe: average EVM of that subframe over all slots.
— A specific slot: EVM of that slot.

® TRAC:DATA TRACE2
The return values depend on the evaluation range:
— A specific subframe: minimum EVM of that subframe over all slots.
— A specific slot: not supported.

® TRAC:DATA TRACE3
The return values depend on the evaluation range:
— A specific subframe: maximum EVM of that subframe over all slots.
— A specific slot: not supported.

EVM vs symbol

For the EVM vs symbol result display, the command returns one value for each OFDM
symbol that has been analyzed.

<EVM>,

The unit depends on UNIT:EVM.
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The following parameters are supported.

e TRAC:DATA TRACE1L
The return values depend on the evaluation range:
— A specific subframe: EVM of that subframe over all slots.
— A specific slot: EVM of that slot.

7.6.1.4 EVMvsRB

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 UNIT:EVM.

The following parameters are supported.
e TRAC:DATA TRACE1
The return values depend on the evaluation range:

— All bandwidth parts: average EVM of the first bandwidth part if the SS/PBCH
block does not exist (if the SS/PBCH block exists, it returns an error).

— A specific bandwidth part: average EVM of the selected BWP over all sub-
frames.

— A specific subframe: average EVM of that subframe over all slots.
— A specific slot: EVM of that slot.

e TRAC:DATA TRACE2
The return values depend on the evaluation range:

— All bandwidth parts: average EVM of the first bandwidth part if the SS/PBCH
block does exist. If the SS/PBCH block does not exist, it returns the results of
the second bandwidth part).

— A specific bandwidth part: minimum EVM of the selected BWP block over all
subframes.

— A specific subframe: minimum EVM of that subframe over all slots.
— A specific slot: not supported.
e TRAC:DATA TRACE3
The return values depend on the evaluation range:
— All bandwidth parts: average EVM of the third BWP over all subframes.

— A specific bandwidth part: maximum EVM of the selected BWP block over all
subframes.

— A specific subframe: maximum EVM of that subframe over all slots.
— A specific slot: not supported.

e TRAC:DATA TRACE4 | TRACE5S | TRACE6 | TRACE7 | TRACES
Only supported for evaluation over all bandwidth parts.

Returns the average EVM of the corresponding bandwidth part over all subframes
(for example TRACE4 for the 4th bandwidth part).
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The following parameters are supported.

e TRAC:DATA TRACE1L
The return values depend on the evaluation range:
— A specific subframe: average EVM of that subframe over all slots.
— A specific slot: EVM of that slot.

e TRAC:DATA TRACE2
The return values depend on the evaluation range:
— A specific subframe: minimum EVM of that subframe over all slots.
— A specific slot: not supported.

e TRAC:DATA TRACE3
The return values depend on the evaluation range:
— A specific subframe: maximum EVM of that subframe over all slots.
— A specific slot: not supported.

7.6.1.5 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.

® TRAC:DATA TRACE1
The return values depend on the evaluation range:
— A specific subframe: Frequency error of that subframe over all slots.
— A specific slot: Frequency error of that slot.

7.6.1.6 Frequency error vs subframe

For the frequency error vs symbol result display, the command returns one value for
each of the nine subframes that have been analyzed.

<frequency error>,...

The unit is always Hz.

The following parameters are supported.
e TRAC:DATA TRACEL

The return values depend on the evaluation range:

— All bandwidth parts: Frequency error for the subframes of the selected band-
width part.

— A specific bandwidth part: Frequency error for the subframes of the selected
BWP.

® TRAC:DATA TRACE2 to TRACES
Only supported for evaluation over all bandwidth parts.
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Returns the frequency error for the subframes of the corresponding bandwidth part
(for example TRACES3 for the 3rd bandwidth part).

7.6.1.7 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 TRACE1l

7.6.1.8 In-band emission

For the in-band emission result display, the number and type of returns values depend
on the parameter.

e TRAC:DATA TRACE1
Returns the relative resource block indices (x-axis values).
<RB index>,
The resource block index has no unit.

® TRAC:DATA TRACE2
Returns one value for each resource block index.
<relative power>,
The unit of the relative in-band emission is dB.

® TRAC:DATA TRACE3
Returns the data points of the upper limit line.
<limit>,
The unit is always dB.

Note that you have to select a particular subframe to get results.

7.6.1.9 In-band emission summary

For the in-band emission summary result display, the command returns the contents of
the table.

The following parameters are supported.

e TRAC:DATA TRACEL
Returns the limit check results (three values) for each limit category (three catego-
ries).
<RB_General>,<Power General>,<DeltaToLimit General>,
<RB_IQImage>,<Power IQLImage>,<DeltaToLimitIQImage>,
<RB_CarrierLeakage>,<Power CarrierLeakage>,
<DeltaTolLimit CarrierLeakage>,
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Example:
TRAC:DATA? TRACE1 would return:

-1.000000000,-4.432175636E+001,+3.507492542E+001,
+1.390000000E+002,-5.552246571E+001,+4.627563477E+001,
+6.700000000E+001,-5.550722122E+001,+4.931751728E+001

7.6.1.10 Flatness vs carrier

For the flatness vs carrier result display, the command returns one value for each trace
point.

<relative power>,

The unit is always dB. The number of values depends on the selected 5G NR band-
width.
The following parameters are supported.
e TRAC:DATA TRACE1
The return values depend on the evaluation range:
— A specific subframe: average power of that subframe over all slots.
— A specific slot: power of that slot.
® TRAC:DATA TRACE2
The return values depend on the evaluation range:
— A specific subframe: minimum power of that subframe over all slots.
— A specific slot: not supported.
e TRAC:DATA TRACE3
The return values depend on the evaluation range:
— A specific subframe: maximum power of that subframe over all slots.
— A specific slot: not supported.

7.6.1.11 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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7.6.1.12 Constellation diagram

For the constellation diagram, the command returns two values for each constellation
point.

<I[SF0][SymO][Carrier1]>, <Q[SFO][SymO][Carrier1]>, ..., <I[[SFO][SymO][Carrier(n)]>, <Q[SFO][SymO0][Car-
rier(n)]>,

<I[SF0][Sym1][Carrier1]>, <Q[SFO][Sym1][Carrier1]>, ..., <I[SFO][Sym1][Carrier(n)]>, <Q[SF0][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][Sym0][Carrier1]>, <Q[SF1][SymO0][Carrier1]>, ..., <I[SF1][SymO][Carrier(n)]>, <Q[SF1][SymO0][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.

The command returns the values for all resource elements. However, only the alloca-
ted resource elements have a value. All others are returned as NAN. If you query the
constellation for a signal, the stream of values would look like this:

® NAN,NAN, (...),RE[BWPO],RE[BWPO], (...),NAN,NAN, (...)

The following parameters are supported.

e TRAC:DATA TRACE1l
Returns all constellation points included in the selection.

7.6.1.13 Allocation summary

For the allocation summary, the command returns several values for each line of the
table.

o <bwp>

® <J<subframe>

® <JIslot>

® <allocation ID>
® <number of RB>

® <Jrelative power>
® <modulation>

® <<absolute power>

® <JEVM>

The data format of the return values is always ASCII.
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The return values have the following characteristics.

® The<allocation ID isencoded.
For the code assignment, see Section 7.6.1.21, "Return value codes",
on page 209.

® The <modulation> is encoded.
For the code assignment, see Section 7.6.1.21, "Return value codes",
on page 209.

® The unit for <absolute power> is always dBm.
® The unit for <€vM> depends on UNIT:EVIM.

Additional information "ALL"

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 val-
ues. The "ALL" information has the subframe ID and allocation ID code "-2".

A query result would thus look like this, for example:

7.6.1.14 Bitstream

For the bitstream result display, the number of return values depends on the parame-
ter.

® TRACE:DATA TRACE1
Returns several values and the bitstream for each line of the table.
<bwp>, <subframe>, <slot>, <allocation ID>, <codeword>,
<modulation>, <# of decoded bits>, <# of decoded bit errors>,
<# of symbols/bits>, <hexadecimal/binary numbers>, ...

e TRACE:DATA TRACE2
Returns the CRC status of an allocation, but not the bitstream.
<bwp>, <subframe>, <slot>, <allocation ID>, <codeword>, <crc
status>, ...

® TRAC:DATA TRACE3
Returns all informative values of an allocation, but not the bitstream.
<bwp>, <subframe>, <slot>, <allocation ID>, <codeword>, <crc
status>, <modulation>, <# of decoded bits>, <# of decoded bit
errors>, <# of symbols/bits>,...

e TRAC:DATA TRACE4
Note that this query is only available under certain circumstances. For more infor-
mation, see the description of the bitstream result display.
Returns all informative values of an allocation, including the totals over all PDSCH
allocations that contribute to the bitstream, but not the bitstream itself.
<bwp>, <subframe>, <slot>, <allocation ID>, <codeword>, <crc
status>, <modulation>, <# of decoded bits>, <# of decoded bit
errors>, <# of symbols/bits>,...,<total # decoded bits>,
<total # bit errors>, <total # bits>, <total bit error rate>

® TRAC:DATA TRACES
Returns the CRC status of an allocation, including the number of bits in the bit-
stream.
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<bwp>, <subframe>, <slot>, <allocation ID>, <codeword>, <crc
status>, <#Bits>,...

e TRAC:DATA TRACEG6
Note that this query is only available under certain circumstances. For more infor-
mation, see the description of the bitstream result display.
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 TRACE3 is that this query includes the Bit/s result.
<bwp>, <subframe>, <slot>, <allocation ID>, <codeword>, <crc
status>, <modulation>, <# of decoded bits>, <# of decoded bit
errors>, <# of symbols/bits>, ..., <total # decoded bits>,
<total # bit errors>, <total # bits>, <total bit error rate>,
<bit per second>

All values have no unit. The format of the bitstream depends on the demodulation data
property.

The <allocation ID>, <codeword>, <crc status>and <modulation> are
encoded. For the code assignment, see Section 7.6.1.21, "Return value codes",
on page 209.

For symbols or bits that are not transmitted, the command returns:

® "FFFF" if the bitstream is analyzed before decoding.

® "9"if the bitstream is analyzed after decoding.

Note that the data format of the return values is always ASCII.

Example:

Bit Stream

Sub- Allocation Code— ... ... = Symbol Bit Stream
Lrame n word Index

PECH /1
o PBCH 1/1

PECH

TRAC:DATA? TRACE1 would return:

-1,0,0,-500200,0,2,0,0,432, 01, 01, 00, 02, 03, 00, 01, 02, 01, 02, O1,
<continues like this until the next data block starts or the end of data is reached>

0,0,0,-200000,0,2,0,0,2430,02,03,03,03,01,01, 01, 03, 00, 03,

7.6.1.15 EVM vs symbol x carrier
For the EVM vs symbol x carrier, the command returns one value for each resource
element.
<SS/BWP>, <Subcarrier Spacing>,<Symbol Start Offset>,

<Freq Start Offset>,<#Symbols>,<#Carriers>,

<EVM[Symbol (0),Carrier(1l)]1>, ..., <EVM[Symbol (0),Carrier (n)]l>,
<EVM[Symbol (1), Carrier(1l)]1>, ..., <EVM[Symbol (1l),Carrier(n)]l>,
<EVM[Symbol (n),Carrier(l)]>, ..., <EVM[Symbol (n),Carrier(n)]>,
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The unit depends on UNIT : EVM.
The number of values depends on the evaluation range.
Resource elements that are unused return NAN.

The following parameters are supported.
e TRAC:DATA TRACE1l

The return values depend on the evaluation range:
— All bandwidth parts: EVM of the first bandwidth part.
— A specific bandwidth part: EVM of the selected BWP.

7.6.1.16 Power vs symbol x carrier
For the power vs symbol x carrier, the command returns one value for each resource
element.
<SS/BWP>, <Subcarrier Spacing>,<Symbol Start Offset>,

<Freq Start Offset>,<#Symbols>,<#Carriers>,

<P[Symbol (0),Carrier(l)]>, ..., <P[Symbol(0),Carrier(n)]>,
<P[Symbol (1),Carrier(l)]>, ..., <P[Symbol(l),Carrier(n)]>,
<P[Symbol (n),Carrier(l)]1>, ..., <P[Symbol(n),Carrier(n)]>,

with P = Power of a resource element.

The unit is always dBm.

The number of values depends on the evaluation range.
Resource elements that are unused return NAN.

The following parameters are supported.
e TRAC:DATA TRACE1l

The return values depend on the evaluation range:
— All bandwidth parts: EVM of the first bandwidth part.
— A specific bandwidth part: EVM of the selected BWP.

7.6.1.17 Allocation ID vs symbol x carrier
For the allocation ID vs symbol x carrier, the command returns one value for each
resource element.
<SS/BWP>, <Subcarrier Spacing>,<Symbol Start Offset>,
<Freq Start Offset>,<#Symbols>,<#Carriers>,
<ID[Symbol (0),Carrier(l)]>, ..., <ID[Symbol(0),Carrier(n)]>,

<ID[Symbol (1l),Carrier(1l)]>, ..., <ID[Symbol(l),Carrier(n)]>,
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<ID[Symbol (n),Carrier(1l)]>, ..., <ID[Symbol (n),Carrier(n)]>,
The <allocation ID> is encoded.

For the code assignment, see Section 7.6.1.21, "Return value codes", on page 209.
The number of values depends on the evaluation range.

The following parameters are supported.

® TRAC:DATA TRACE1
The return values depend on the evaluation range:
— All bandwidth parts: EVM of the first bandwidth part.
— A specific bandwidth part: EVM of the selected BWP.

7.6.1.18 Beamforming summary

For the beamforming summary result display, the command returns four values for
each allocation that has been found.

<BWP>, <Subframe>, <Slot>, <AllocationType>, <AP>, <Phase>,
<PhaseDifference>,

The unit for <Phase> and <PhaseDifference> is always degrees. The other values
have no unit.

The <AllocationType> is encoded. For the code assignment, see Section 7.6.1.21,
"Return value codes", on page 209.

7.6.1.19 Adjacent channel leakage ratio

For the ACLR result display, the number and type of returns values depend on the
parameter.

e TRAC:DATA TRACEL
Returns one value for each trace point.

7.6.1.20 Spectrum emission mask

For the SEM measurement, the number and type of returns values depend on the
parameter.

e TRAC:DATA TRACEL

Returns one value for each trace point.
<absolute power>,

The unit is always dBm.

e TRAC:DATA LIST
Returns the contents of the SEM table. For every frequency in the spectrum emis-
sion mask, it returns 11 values.
<index>, <start frequency in Hz>, <stop frequency in Hz>,
<RBW in Hz>, <limit fail frequency in Hz>, <absolute power in
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7.6.2
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dBm>, <relative power in dBc>, <limit distance in dB>, <limit
check result>, <reserved>, <reserved>...
The <limit check result> is either a O (for PASS) or a 1 (for FAIL).

Return value codes

<allocation ID>

Represents the allocation ID. The range is as follows.
e -1 =INVALID

® -Ixxxxx = PUSCH DMRS

e -2xxxxx = PUCCH

® -3xxxxx = PUCCH DMRS

® Axxxxx = PUSCH PTRS
Note. xxxxx is a placeholder for the ID of the channel.
If the channel has, for example, the ID 22, the return value would be -100022,
-200022 or -300022 (depending on the configuration)

<modulation>

Represents the modulation scheme.
® 0 = unrecognized

e 1=RBPSK

e 2=QPSK

e 3=16QAM

® 4=64QAM

°* 14 =256QAM

* 15=1024QAM

® 16 = CAZAC

® 17 =pi/2 BPSK

°* 19 =4096QAM

® 20 =16kQAM

® 21 = custom modulation

Read measurement results

CALCulate<n>:MARKer<m>:FUNCtion:POWer<sb>:RESuUlt:CURReNt]?.........cccvvvucrrrerennn. 210
CALCulate<n>:MARKer<m>:FUNCtion:POWer<sb>:RESult:DETailS.......c..ceeeevueeererneeernnnnnen. 211
FORMELDATA v veeeeeeeeeeeeeeeeseeseeeseeseseseseesesesesseseeseeeseseseseeseseseseeseseseesaseseeseneeeeeeneneeens 212
TRACESNZICATAIOG?. e eeutueieeteeittieeeeetett e teeeetettaaseestettateeeeeeransaesrestaaeeseesnnaaeeesensanns 212
TRACENS[DATA]Z. et et eeeeeeeeee e eeseseseseseeeeeeeeeeeesseseseseseseseseseseeeeeeseseseseseseseseeeseeeseaees 212
TRACENS[DATALX? . et eeeeeeeeeseeeeeeeee et eeeee e s seseseseseeeeeeeee et ee s s s seseseseseseseeeeeeeesennesenenesen 213
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CALCulate<n>:MARKer<m>:FUNCtion:POWer<sb>:RESult[: CURRent]?
[<Measurement>]

Queries the results of the ACLR measurement or the total signal power level of the
SEM measurement.

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 sweeps.

Suffix:

<n> 1...16 (window)
<m> 1...4 (marker)
<sb> irrelevant

Query parameters:

<Measurement> CPOW
This parameter queries the channel power of the reference
range.

MCAC

Queries the channel powers of the ACLR measurements as
shown in the ACLR table.

Where available, this parameter also queries the power of the
adjacent channels (for example in the ACLR measurement).

Return values:
<Result> Results for the Spectrum Emission Mask measurement:
Power level in dBm.

Results for the ACLR measurements:

Relative power levels of the ACLR channels. The number of
return values depends on the number of transmission and adja-
cent channels. The order of return values is:

» <TXChannelPower> is the power of the transmission channel
in dBm

» <LowerAdjChannelPower> is the relative power of the lower
adjacent channel in dB

» <UpperAdjChannelPower> is the relative power of the upper
adjacent channel in dB

» <1stLowerAltChannelPower> is the relative power of the first
lower alternate channel in dB

» <1stUpperAltChannelPower> is the relative power of the first
lower alternate channel in dB

(...)

» <nthLowerAltChannelPower> is the relative power of a subse-
quent lower alternate channel in dB

» <nthUpperAltChannelPower> is the relative power of a subse-
quent lower alternate channel in dB

Example: CALC1 :MARK:FUNC:POW:RES? MCAC
Returns the current ACLR measurement results.
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Usage: Query only

Manual operation: See "Result summary" on page 49

CALCulate<n>:MARKer<m>:FUNCtion:POWer<sb>:RESult:DETails
<Measurement>

Queries the results of the ACLR measurement.

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 sweeps.

Prerequisites for this command

® Available for combined measurements only.

Suffix:

<n> 1...16 (window)
<m> 1...4 (marker)
<sb> irrelevant
Parameters:

<Measurement> ACPower

Return values:

<Result> Results for the ACLR measurements:
Absolute and relative power levels of the ACLR channels. The
number of return values depends on the number of transmission
and adjacent channels. The order of return values is:
» <TXChannelPower> is the power of the transmission channel
in dBm
» <LowerAdjChannelPower> is the relative power of the lower
adjacent channel in dB
» <UpperAdjChannelPower> is the relative power of the upper
adjacent channel in dB
» <1stLowerAltChannelPower> is the relative power of the first
lower alternate channel in dB
 <1stUpperAltChannelPower> is the relative power of the first
lower alternate channel in dB
(...)
» <nthLowerAltChannelPower> is the relative power of a subse-
quent lower alternate channel in dB
» <nthUpperAltChannelPower> is the relative power of a subse-
quent lower alternate channel in dB

Example: /IQuery the current ACLR measurement results.
CALC1 :MARK:FUNC:POW:RES? ACP
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FORMat[:DATA] <Format>

Selects the data format for the data transmission between the FSWX and the remote

client.

Parameters:

<Format> ASCii | REAL
*RST: ASCii

Example: //Select data format
FORM REAL

TRACe<n>:CATalog?
Queries the tpyes of traces in a diagram.

Prerequisites for this command
® Query results in a window that contains one or more line traces.

Suffix:
<n> 1...16 (window)

Return values:
<TraceType> CLRW | SSB<x> | BWP<x> | AVG | MIN | MAX

CLRW
For result displays with a single trace (for example the capture
buffer).

SSB<x> | BWP<x>

For unfiltered result displays that show all signal parts (for exam-
ple unfiltered EVM vs Carrier).

(SSB = synchronization signal block, BWP = bandwidth part)
AVG | MIN | MAX

For result displays that are filtered by a specific bandwidth part
or subframe and show the average, minimum or maximum
results of the slots (for example filtered EVM vs Carrier).

Example: /IQuery trace types
TRAC2:CAT?
Usage: Query only

TRACe<n>[:DATA]? <Result>
This command queries the trace data for each measurement point (y-axis values).

In combination with TRACe<n>[ :DATA] : X2, you can thus query the coordinates of
each measurement point.

Suffix:
<n> Window 1...16
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Parameters:

RESult Combined mode only:
Queries the results of all ACLR or SEM measurements in a
measurement sequence.

LIMit Combined mode only:

Queries the limit check results of all ACLR or SEM measure-
ments in a measurement sequence.

Query parameters:
<TraceNumber> TRACE1 | TRACE2 | TRACE3
Queries the trace data of the corresponding trace.

Return values:

<TraceData> For more information about the type of return values in the differ-
ent result displays, see Section 7.6.1, "Using the TRACe[:DATA]
command", on page 198.

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? TRACE1

Usage: Query only

Manual operation: See "Data import and export" on page 130

TRACe<n>[:DATA]:X? <Result>
Queries the horizontal trace data for each measurement point (x-axis values).

In combination with TRACe<n>[:DATA] ?, you can thus query the coordinates of each
measurement point.

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
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7.71

Configuration

Manual operation: See "EVM vs Carrier" on page 32

See "EVM vs Symbol" on page 33

See "EVM vs RB" on page 33

See "Frequency Error vs Symbol" on page 35

See "Frequency Error vs Subframe" on page 36

See "Power Spectrum" on page 37

See "In-band Emission" on page 37

See "Flatness" on page 38

See "Capture Buffer" on page 39

See "Spectrum Flatness" on page 46
Configuration
o General CoNfigUIatioN..........ooii it 214
e Automatic coNfiQUIration...........eeeeviiiiiiiii i 218
®  Physical SEttiNGS......uuuiiiiieiiiie e 219
e Component carrier CONfiguIration...........ceeeeeeiiiiicciiiiiee e 225
e General radio frame configuration...........ccccuvieeeiii i 229
e Bandwidth part configuration..............coooiiiccc s 231
®  SIot CONFIGUIAION......eeeeeciiee e e e 234
® SRS CONfiQUIatioN.....ccoiiiiiiie e 240
e PUCCH allocation configuration............c..coie i 249
e PUSCH allocation configuration.............ucueeeeiiiiieiee e 256
e Enhanced PUCCH allocation configuration...........ccccccueeeeieieee e iccciiieeeece e 263
e Enhanced PUSCH settings: DMRS..........ccoo i 270
e Enhanced PUSCH settings: PTRS......cco i 282
e Enhanced PUSCH settings: scrambling / coding.........ccccccevieiiiiiiiiciciieieeeeeeeee, 288
e Enhanced PUSCH settings: custom constellation...........ccccooviiiciiiiiiieniieee 292
o Antenna port CONfIGUIrAtION..........uiiiiiiiiiiei e 295
L I Y11 \Y (@ 2t o iTe [0 = 11T o TS USSP 296
e Advanced settings: global...........oooeiiiiiiiiiiccr e ————— 298
e Advanced settings: reference point A........ccoo oo 302
e Frequency configuration..............oooi e —————— 305
o  Amplitude configuration......... ..o 306
@ DaAta CAPIUME...eeeteeeee e e e e e e e ———— 312
L I I T T =Y S 316
L I @ o) i3] =1 (o] o P PUPPRRRS 320
L I I = T3 (] o TP 320
O DemOdUIBtION. ... e e 322
LI o S O B 0 = ] T 325
e Frequency SWEEep MeEaSUrEMENTS. ... ....uuuiiiiiieieeeeie it eee e e e e e e e e seeneereeeeeaaaeeees 329

General configuration

The following remote control command control general configration of the application.
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CONFigure[:NRSG]:MEASUIEMENL......ceuuueieeeeieiii e e e e eeiee s e e e e eetee e e s e e eare e e e s eeen s e e e eeeananes 215
DISPlay[:WINDow<n>][: SUBWINAOWSWST:SELECL. ......veeveeeeeeeeeeesseeeeeeeeeeeeeeeeeeeseeseeeeeeen. 215
FORMat:DEXPOMM:FORMAL. .......cceeeeieieeeeete e et e et e e e e e e e e e e e ene e e eeaeeenanes 216
1N U o I R e N I o U 216
MMEMOTY:STORESN>: QS TATC ettt e eeeeetttee e e et ettt iee e e e ettt s eeeeeetat e seeeeastaaeeeeeesnnaeeeeeenranns 216
MMEMOry:STORE<SN>:IMSERVICE. ....uuueieeeiiitiiieeeeeetiteeeeeeeeetiaeeeeeetataeeeeseestnaeeaesessanaaaeeees 217
[SENSE:]IQ:XCORIEIAtON[:STATE]. . ..eeveeeeeeeeeeeeeseeeeeesseeeesseeeeeseeseeeesessessssaesesseeeeeeeseeanns 217
SYSTem:PRESEt:CHANRNEIEXEC]. ... ettt ettt e e e 217
CONFigure[:NR5G]:MEASurement <Measurement>
Selects the measurement type.

Parameters:
<Measurement> ACLR
Selects the adjacent channel leakage ratio (ACLR) measure-
ment.
ESPectrum
Selects the spectrum emission mask (SEM) measurement.
EVM
Selects I/Q measurements.
PRACh
Select PRACH analysis measurement.
*RST: EVM
Example: /[Select a measurement

CONF:MEAS EVM

Manual operation: See "EVM" on page 19
See "PRACH Analysis" on page 20
See "Channel Power ACLR" on page 20
See "SEM" on page 20
See "Adjacent Channel Leakage Ratio (ACLR)" on page 48
See "Spectrum Emission Mask (SEM)" on page 50

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> 1...16 (window)

<w> 1...2 (view)

Example: /[Put the focus on window 1

DISP:WINDI:SEL
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Example: //Put the focus on subwindow 2 in window 1
DISP:WINDI:SUBW2:SEL

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 130

INPut:FILE<fi>:PATH <FileName>

Queries the path and filename of the file at the defined file suffix, or adds an input file
at the defined file suffix. The file must be in . ig. tar format.

You can only use a single data stream or channel as input, even if the file contains mul-
tiple streams or channels.

Suffix:
<fi> 1t0 99

Sequential number of a configured input file
Parameters:
<FileName> String containing the path and name of the data input file.
Example: //Add the specified file as the second file input source.

Manual operation: See "Data import and export” on page 130

INP:FILE2:PATH
'home/instrument/.local/share/rohde-schwarz/esmain/fswx/user/data.iqg.tar’

//Query the path and filename of the second input source.
INP:FILE2:PATH?

/IResult:

1

'home/instrument/.local/share/rohde-schwarz/esmain/fswx/user/data.iqg.tar’

MMEMory:STORe<n>:1Q:STATe <Value>,<FileName>
Saves |/Q data to a file.

Suffix:
<n> irrelevant
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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 130

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'

[SENSe:]IQ:XCORrelation[:STATe] <State>
Enables or disables the "EVM improvement (via X-Corr)" function.

If enabled, the signal from a single connector is split and transmitted to two different
signal paths using the same parameters. The I/Q data from both signal paths is then
combined using cross-correlation. As a result, noise, distortion from inherent analyzer
components and other transmission effects in the signal are eliminated. Thus, the EVM
improves.

This function requires the "Cross-correlation in Spectrum mode" option for the internal
splitter. Optional applications also require an additional licence that includes cross-cor-
relation (X-Corr).

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0

Manual operation: See "Improve EVM (via X-Corr)" on page 15

SYSTem:PRESet:CHANNel[:EXEC]

Restores the default instrument settings in the current application instance.
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Use INST:SEL to select the application instance.

Example: INST:SEL 'Spectrum2'

Selects the application instance for "Spectrum2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" applica-
tion instance.

Usage: Event

Manual operation: See "Preset application instance" on page 58

7.7.2 Automatic configuration

Commands to automatically configure measurements described elsewhere.
® DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:SCALe] :AUTO

on page 333
[SENSE:JADJUSEDEMOU. . e ittt e e s e e e e e e eae e e e e e aeaaenns 218
[SENSE:JADJUSELEVEL. ..c i e e e e e e e e e e a e e e e e eas 218
[SENSEIDS JADJUSEPTIME. e eeeeeeeeeeeees e eeseeeeseeeeseeseseseseeseseeseseeseseaseseeseseesesseseesesenes 218
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:DETection..............ccevvvucrererns 219

[SENSe:]JADJust:DEMod
Automatically demodulates the signal once.

For continuous automatic demodulation, use CONFigure [ :NR5G] : UL[ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:DETection on page 219

Usage: Event

[SENSe:]JADJust:LEVel

Adjusts the level settings, including attenuator and preamplifier, to achieve the best
dynamic range.

Example: //Adjust level settings
ADJ:LEV
Usage: Event

Manual operation: See "Auto Level" on page 76

[SENSe<ip>:]ADJust:PTIMe

Prerequisites:
® Multi-input application
® Successful self-alignment of instrument

Aligns the signals at all RF inputs in phase and time to enable phase-aligned or time-
aligned measurements on multiple signal paths.
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Suffix:
<ip> irrelevant
Usage: Event

Manual operation: See "Perform Phase & Time Self-Alignment" on page 77

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:DETection <State>

Turns automatic signal demodulation on and off.

Suffix:

<cc> 1...16 (component carrier)
irrelevant

<fr> irrelevant

<bwp> irrlevant

Parameters:

<State> AUTO
Automatic signal detection = on.
MANual
Automatic signal detection = off.
*RST: MANual

Example: /[Turn on automatic signal detection

CONF:UL:FRAM:BWP:DET ON

Manual operation: See "Automatic Signal Demodulation" on page 76

Physical settings

CONFIQUrEe[:NRSG]:LDIRECHON. ..vvuueeeeiietieeieeeeeetiee e e e e et s e e eeeeeaataeseeeeestaaeeeseesnnneeeesenranns 220
CONFIgUre[:NRSGI:OBANG. ...ttt ettt ettt e e e et e et e e e e e e e e e enaeeaaeen 220
CONFIGUrE[:NRBG:ULLCCKCESTBW. e eeeeeseeeseeseseeeeeeseeeeeeeeeeseseaseseseesesenenes 220
CONFigure[:NR5GJ:UL[:CC<CC>]:DFRANGE....cuutrururuuiieieieieeeeeeeeeeeeeeeeeeeeeeeeeasnrannnn e nns 221
CONFigure[:NR5GJ:UL[:CC<CC>]:PLC:CID.....ccceeeeeeieieiennninnaaaaaeaeeeeeeeaeaeeeeeeeeeeeeeeneennnnnnes 221
CONFigure[:NR5G]:UL[:CC<CC>]:PLC:DETECHON. c.cceeieteeeeeeeeeeeeeeeeeeeeeeerrerereree e e 222
CONFigure[:NR5G]:UL[:CC<CC>]:PLC:PCLASS.....ctuiieeieeiriieeeeeeetteieeeeeetee e e e e eeeteeeeeeeeenes 222
[ =l O] o] [ 1 @R ote> H o IO 1 5 223
MMEMOry:LOAD: TMODEI[:CCSCC™ ] atuienteteetae e et et et e et e e et e ee e e e e et e e e eneeeneeas 223
MMEMory:LOAD:DEMOASEHNGIALL.....ciiieiiiiieiiitiiiit e e e e e e e e e e e e e e e e e e eeeeeeeeeeneenenennnnenan 223
MMEMory:LOAD:DEMOASEtHNG[:CCKCC>] uuuuruunnniaaieieieieeeeeeeeeeeeeeeeeeeeeeaereraraan e e e e eeeas 224
MMEMory:STORe<n>:DEMOASEtNG:ALL.......ccceeeieeeeeeeieeeieiieieiieeseaeae e e e e e e e e aeeaeeeeeeeeeeeees 224
MMEMory:STORe<n>:DEMOdSetting[:CC<CC>]...cciiirriiieeiiiiiiieeeeeeeetee e e e e eetaeeeeeeeeanaeeaeeeees 224
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CONFigure[:NR5G]:LDIRection <Mode>
Selects the link direction you want to analyze.
Parameters:
<Mode> DL
Selects the downlink application to analyze 5G NR downlink sig-
nals.
Requires option FSWX-K144.
UL
Selects the uplink application to analyze 5G NR uplink signals.
Requires option FSWX-K145.
Example: /[Select uplink application

CONF:LDIR UL

Manual operation: See "5G NR mode selection" on page 62

CONFigure[:NR5G]:OBANd <OperatingBand>
Selects the operating band.

Prerequisites for this command
® Select at least 2 component carriers (CONFigure [ : NR5G] : NOCC on page 227).

Parameters:

<OperatingBand> N1 |N2|N3|N5|N7|N8|N12 | N13 | N14 | N18 | N20 | N24 |
N25 | N26 | N28 | N29 | N30 | N34 | N38 | N39 | N40 | N41 |
N46 | N48 | N50 | N51 | N53 | N65 | N66 | N67 | N70 | N71 |
N74 | N75 | N76 | N77 | N78 | N79 | N80 | N81 | N82 | N83 |
N84 | N85 | N86 | N89 | N90 | N91 | N92 | N93 | N94 | N95 |
N96 | N97 | N98 | N99 | N100 | N101 | N102 | N257 | N258 |
N259 | N260 | N261 | N262 | N263

*RST: n1

Example: //Select operating band
CONF:NOCC 2
CONF:0BAN N20

Manual operation: See "Operating Band" on page 73

CONFigure[:NR5G]:UL[:CC<cc>]:BW <Bandwidth>
Selects the channel bandwidth of the 5G NR carrier.

Suffix:
<cc> 1...16 (component carrier)
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Parameters:
<Bandwidth> BW3 | BW5 | BW7 | BW10 | BW15 | BW20 | BW25 | BW30 |
BW35 | BW40 | BW45 | BW50 | BW60 | BW70 | BW80 | BW9O |
BW100 | BW200 | BW400 | BW800 | BW1600 | BW2000 |
BW4000 | BW8000
*RST: BW100
Example: /ISelect carrier bandwidth

CONF:UL:BW BW20

Manual operation: See "Channel bandwidth" on page 62
See "Bandwidth configuration" on page 71

CONFigure[:NR5G]:UL[:CC<cc>]:DFRange <Deployment>

Selects the deployment frequency range of the signal.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Deployment> Low
Deployment in FR1 < 3 GHz.
MIDDle
Deployment in FR1 > 3 GHz.
HIGH
Deployment in FR2-1.
EHIGh
Deployment in FR2-2.
*RST: MIDDle
Example: //Select frequency range of signal

CONF:UL:DFR LOW

Manual operation: See "Deployment frequency range" on page 62

CONFigure[:NR5G]:UL[:CC<cc>]:PLC:CID <CellID>

Defines the cell ID.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<CelllD> AUTO
Automatically determines the cell ID.
<numeric value> (integer only)
Number of the cell ID.
Range: 0 to 503
Example: //Define cell ID

CONF:UL:CC2:PLC:CID 12
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Manual operation: See "Cell ID" on page 63
See "Cell ID" on page 71

CONFigure[:NR5G]:UL[:CC<cc>]:PLC:DETection <Detection>
Turns automatic detection of the cell ID on and off.

Prerequisites for this command

® Turn on auto demodulation (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:DETection).

® Turn on transform precoding (CONFigure [ :NR5G] : UL[:CC<cc>] : TPRecoding

).

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Detection> AUTO
Auto detection of cell ID.
MANual
Manual entry of cell ID (CONFigure [ :NR5G] : UL[:CC<cc>] :
PLC:CID).
Example: /[Turn on auto cell ID detection

CONF:UL:FRAM:BWP:DET ON
CONF:UL:TPR ON
CONF:UL:PLC:DET ON

Manual operation: See "Cell ID" on page 63

CONFigure[:NR5G]:UL[:CC<cc>]:PLC:PCLass <PowerClass>
Selects the power class to select the appropriate inband emission limits.

Prerequisites for this command
® Select FR2 deployment (CONFigure [ :NR5G] :UL[ :CC<cc>] : DFRange).

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Power Class> PC1|PC2 | PC3|PC4
*RST: PC1

Example: /[Select power class

CONF:UL:DFR HIGH
CONF:UL:PLC:PCL PC2

Manual operation: See "Power Class" on page 63
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FETCh[:CC<cc>]:PLC:CID?
Queries the cell ID.
Suffix:
<cc> 1...16 (component carrier)
Return values:
<CelllD> <numeric value> (interger only)
Example: //Query cell ID
FETC:PLC:CID?
Usage: Query only
MMEMory:LOAD:TMODel[:CC<cc>] <TestModel>
Loads an test model (NR-FR-TM) as defined by 3GPP (38.141-1/ -2).
You can also select an O-RAN test case with the command.
Suffix:
<cc> 1...16 (component carrier)
Parameters:
<TestModel> String containing the name of the test model (file name).
Alternatively, a string that contains the name of the O-RAN test
case, e.g. 'ORAN-FR1-TC32311 FDD 5MHZ 15KHZ'.
Example: /[Select test model
:MMEM: LOAD: TMOD:CC1
'"NR-FR1-TM1 1 FDD 5MHz 15KHz'
Example: /[Select O-RAN test case

MMEM: LOAD : TMOD : DL
"ORAN-FR1-TC32311 FDD 5MHZ 15KHZ'

Manual operation: See "ORAN test cases" on page 67

MMEMory:LOAD:DEModsetting:ALL <FileName>

Restores the signal description of multiple carriers from a single file.

Parameters:
<FileName> String containing the path and name of the file.
The file extensionis .ccallocation.
Example: //[Restore signal description for multiple carriers in a single files

CONF:NOCC 2
MMEM: LOAD:DEM:ALL 'c:\TestSignal.ccallocation'

Manual operation: See "Test scenarios for carrier aggregation" on page 68
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MMEMory:LOAD:DEModsetting[:CC<cc>] <FileName>[, <ltem>, <Iltem>, <ltem>,
<ltem>, <ltem>]

Restores the signal description.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<FileName> String containing the path and name of the file.
The file extensionis .allocation.
<ltem>
Example: //[Restore signal description for a single component carrier

MMEM:LOAD:DEM 'c:\TestSignal.allocation'

Manual operation: See "Custom test models" on page 67

MMEMory:STORe<n>:DEModsetting:ALL <FileName>

Saves the signal description of multiple carriers in a single file.

Suffix:
<n> irrelevant
Parameters:
<FileName> String containing the path and name of the file.
The file extensionis .ccallocation.
Example: /[Save signal description for multiple carriers in a single files

CONF:NOCC 2
MMEM: STOR:DEM:ALL 'c:\TestSignal.ccallocation'

Manual operation: See "Test scenarios for carrier aggregation" on page 68

MMEMory:STORe<n>:DEModsetting[:CC<cc>] <FileName>

Saves the signal description.

Suffix:
<n> irrelevant
<cc> 1...16 (component carrier)
Parameters:
<FileName> String containing the path and name of the file.
The file extensionis .allocation.
Example: //[Save signal description for a single component carrier

MMEM: STOR:DEM 'c:\TestSignal.allocation'

Manual operation: See "Custom test models" on page 67
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7.7.4 Component carrier configuration

Commands to configure component carrier described elsewhere.

® [SENSe:]FREQuency:CENTer[:CC<cc>]

® [SENSe:]FREQuency:CENTer[:CC<cc>]:0FFSet

® CONFigure[:NR5G]:UL[:CC<cc>]:BW

CONFIgUIE[:NRSG I CENTEN......eieeeeeeieieeeeeeeieieiettei e se s e e e e e e e e e aaeaaaeseeeeeeeeeeneeeennnnnnnnnnnnnn 225

CONFIQUIE[:INR G :CRASE . ..cvuui e e eieetee i et e e eeee e e e e ettt e e e e e etat e e e e e e es b e eeeeasta e eeeeesnnanns 225

CONFIQUIE[:NR 5G] :CSPACING. c.ttuuieeeieitiieeeeeittteaeeeeteettaaeeeeeeetaaseeserttnaaeeesesrtaeeeersrnnnns 226

CONFIgUre[:NR5G]:CSCaPtUIC....cceieeeeeeeeeiiiraintntiiearesaeeseeeasaaaaaeaeerereeeeeseserrnnnrananannans 226

CONFIgUre[:NRSG :FCOFTSEL. ..t eeei ettt et e e et e e e e eeas 226

CONFIQUIE[:NRSG:GMOCF . e teeeeieeeeeeeeeeeeeeeeeeeeeeeteta e e e e eeeeeeeeaaaaaaseeeeeeeeeesssssnrnnnnan 227

CONFIgUre[:NRSG]INCSPACING. ...cetterururnrnnnnnueaaaaaaeaeeeeeaaaaaaaeeeeeeeereeeneenensnnnnnnnaaaaaeaeaeeees 227

CONFIgUrE[:NRBGIINOCC..... . uuaeiiaieee e e e et e e eeeeeieteee et eeeeaeeeetassa s aasaaeeeeeaaaaaeaeeeereeeeennnnsnnes 227

CONFIQUrE[:NR 5G] :OMODE. ... ..cceiiettiieeeeeetiae e e e e eeetea e e e e eeattaeeeesestaaaeeeeesstaaeaeseessnnaaaaaes 228

CONFIQUIE[:INRSGIIOREL.....cetuuiieeeiiitieeieee ettt e e e e et e e e e et e e e e e e e et e e e e e eeaabeeaesenrannanns 228

[SENSe:]JFREQuency:CENTer[:CC<CC>:MCOFFSEL...ccuuueiiiiiieriieeeeeeeeices e e 228

CONFigure[:NR5G]:CENTer

Synchronizes the global multi-carrier frequency to the current center frequency (= cen-
ter of all carriers).

Use CONFigure[ :NR5G] : GMCFreq to query the global multi-carrier frequency.

Example: //[Synchronize global multi-carrier frequency
CONF:CENT
//Query global multi-carrier frequency
CONF : GMCF?

Usage: Event

Manual operation: See "Center frequency configuration" on page 73

CONFigure[:NR5G]:CRASter <Bandwidth>
Selects the channel raster of a component carrier.

Prerequisites for this command

® Select an operating band that supports different channel raster (CONFigure | :
NR5G] : OBANA).
For all other operating bands, the command works as a query only.

Parameters:

<Bandwidth> C15
15 kHz channel rater
C15

100 kHz channel rater
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Example: /[Select channel raster
CONF:0BAN NS9O
CONF:CRAS C100

Manual operation: See "Channel Raster" on page 71

CONFigure[:NR5G]:CSPacing <Frequency>

Defines the carrier spacing for equidistant frequency offsets in a multi-carrier setup.
This frequency offset applies to all component carriers in the setup.

Prerequisites for this command
® Select equidistant frequency offset (CONFigure [ :NR5G] : OMODe).

Parameters:
<Frequency> *RST: 0

Default unit: Hz
Example: //Define carrier spacing

CONF:0MOD EQU
CONF:CSP 500MHZ

Manual operation: See "Frequency offset configuration" on page 73

CONFigure[:NR5G]:CSCapture <Mode>
Selects the capture mode for measurements on multiple component carriers.

Parameters:

<Mode> AUTO
Automatically selects the number of component carriers that can
be analyzed in a single capture. If there are more carriers than
can be analyzed in a single measurement, the other carriers are
analyzed in subsequent measurements.

SINGle
Capture each component carrier subsequently in individual mea-
surements.

*RST: AUTO

Example: //Select component carrier capture mode
CONF:CSC AUTO

Manual operation: See "Component carrier data capture" on page 69

CONFigure[:NR5G]:FCOFfset <State>
Turns a fixed frequency offset for component carriers on and off.

Parameters:
<State> ON|OFF|1]0

*RST: OFF
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Example: /[Turn on fixed frequency offset
CONF': FCOF ON

Manual operation: See "Frequency offset configuration" on page 73

CONFigure[:NR5G]:GMCFreq <Frequency>

Defines the global multi-carrier frequency for component carrier setups.

Parameters:
<Frequency> Default unit: Hz
Example: //Define global MC frequency

CONF:GMCFEF 950MHZ

Manual operation: See "Center frequency configuration" on page 73

CONFigure[:NR5G]:NCSPacing

Resets the channel spacing of component carriers to its default value.

Example: //IReset channel spacing
CONF:NCSP
Usage: Event

Manual operation: See "Nominal Channel Spacing" on page 72

CONFigure[:NR5G]:NOCC <Carrier>

Selects the number of component carriers analyzed in the measurement.

Parameters:

<Carrier> Number of the component carriers that you would like to mea-
sure. The range depends on the measurement.
For more information, see Section 5.2.6, "Component carrier
configuration”, on page 68.
*RST: 1

Example: //Select number of component carriers

CONF':NOCC 2

Manual operation: See "Number of component carriers" on page 66
See "Number of component carriers" on page 69
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CONFigure[:NR5G]:OMODe <Mode>
Selects the frequency offset mode for component carriers in a multi-carrier setup.

Parameters:

<Mode> ARBitrary
Distance between component carriers is arbitrary.
You can define the frequency offsets with [SENSe:
]FREQuency:CENTer [ :CC<cc>] :OFFSet

EQUidistant

Component carriers have the same distance between each
other.

You can define the spacing between carriers with CONFigure | :
NR5G] : CSPacing.

*RST: ARB

Example: /[Select arbitrary frequency offsets relative to CC1
CONF:0REL CC1
CONF:0MOD ARB
FREQ:CENT:CC2:0FFS 200MHZ
FREQ:CENT:CC3:0FFS 300MHZ
FREQ:CENT:CC4:0FFS 800MHZ

Example: /[Select equidistant frequency offsets relative to CC1
CONF:0REL CC1
CONF:0MOD EQU
CONF:CSP 200MHZ

Manual operation: See "Frequency offset configuration" on page 73

CONFigure[:NR5G]:OREL <Reference>

Selects the reference point for frequency offsets of component carriers in a multi-car-

rier setup.
Parameters:
<Reference> CcC1
Reference point is the center frequency of first component car-
rier.
GMCFreq
Reference point the global multi-carrier frequency.
*RST: CC1
Example: /ISelect reference point for frequency offsets

CONF:0OREL GMCF

Manual operation: See "Frequency offset configuration" on page 73

[SENSe:]JFREQuency:CENTer[:CC<cc>]:MCOFfset <Offset>

Defines the frequency offset of a component carrier.
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Prerequisites for this command

® Select the global MC frequency as the reference point for the frequency offset
(CONFigure [ :NR5G] : OREL).

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Offset> <numeric value>
» Component carrier offset: frequency offset relative to the first
component carrier in Hz.
Default unit: Hz

Example: //Define a frequency offset of 15 MHz for the second component

carrier relative to the first component carrier.
CONF:0OREL GMCF
FREQ:CENT:CC2:0FFS 150MHZ

Manual operation: See "Frequency configuration" on page 70

General radio frame configuration

CONFigure[:NR5G]:UL[:CC<CC>:FRAMESAIZ:COPY ....vereeeeeeeeeeeeeeeeeseseeeeseseseeseseneeeesesenes 229
CONFigure[:NR5G]:UL[:CC<cc>]:FRAME<IT>PASTEALL.....cceeteeeeeeeeeeeeeeieievene e 229
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:PASTE[}FRAME]......coetvrrrrrrrrrirrrrniieieeeereeenns 230
CONFigure[:NR5G]:UL[:CC<CC>]:FTCONTIG....cetuureeeeeieeiiieeeeeeeetiiee e ee e et ee e e e e eere e e e eeeaananss 230

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:COPY

Copies a frame configuration.

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

Example: //ICopy configuration of frame 3
CONF:UL:CC2:FRAM3:COPY

Usage: Event

Manual operation: See "Frame Configuration Management" on page 89

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:PASTe:ALL
Applies an existing frame configuration to all other frames.

Prerequisites for this command

® Copy a frame configuration (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
COPY on page 229).

Suffix:
<cc> 1...16 (component carrier)
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<fr> 1..n
irrelevant
Example: //Copy configuration of frame 3

CONF:UL:CC2:FRAM3:COPY

/[Apply configuration to all other frames
CONF:UL:CC2:FRAM: PAST:ALL

Usage: Event

Manual operation: See "Frame Configuration Management" on page 89

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:PASTe[:FRAMe]
Applies an existing frame configuration to another one.

Prerequisites for this command

® Copy a frame configuration (CONFigure [ :NR5G] :UL[ :CC<cc>] : FRAMe<fr>:
COPY on page 229).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

Example: //Copy configuration of frame 3
CONF:UL:CC2:FRAM3:COPY
/IApply configuration to frame 4
CONF:UL:CC2:FRAM4 : PAST

Usage: Event

Manual operation: See "Frame Configuration Management" on page 89

CONFigure[:NR5G]:UL[:CC<cc>]:FTConfig <Frames>

Defines the number of configurable frames.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Frames> <numeric value> (integer only)
*RST: 1
Example: //Define number of configurable frames

CONF:UL:CC2:FTC 2

Manual operation: See "Number of frames" on page 67
See "Frame Configuration" on page 87
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7.7.6 Bandwidth part configuration
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:ADD............cerrrrrrrrrrrrnrnrnnnnnnns 231
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CLEA.......eeeerererererererererens 231
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:DUPLicate............ccccceeerrrerne. 231
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:RBCount.............ccccevurrrerernnn. 232
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:RBOFfset..........cccceerererrrrnnnnn. 232
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:REMoVe.......c...cceeeerrrrrucrerennns 232
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SSPacing........cccccceereerererernnn. 233
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMEe<fr>:BWPCOUNt?......cuuuuueiiiieieieeeeeeeeeeaeeeeeeeeeenens 234

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:ADD
Adds a bandwidth part to the signal configuration.

The new bandwidth part has the highest index number. Index numbers start at 0. For
example, if you already have three bandwidth parts and a add a fourth one, the new
one has the index number 3.

Suffix:

<cc> 1...16 (component carrier)

<fr> irrelevant

<bwp> irrelevant

Example: //Add a bandwidth part
CONF:UL:CC2:FRAM: BWP:ADD

Usage: Event

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CLEar
Deletes all bandwidth parts.

Suffix:

<cc> 1...16 (component carrier)

<fr> irrelevant

<bwp> irrelevant

Example: /[Delete all bandwidth parts
CONF:UL:CC2:FRAM:BWP:CLE

Usage: Event

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:DUPLicate
Duplicates an existing bandwidth part.
A duplication of a bandwidth part also duplicates its slot and PDSCH configuration.

Suffix:
<cc> 1...16 (component carrier)
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<fr> irrelevant
<bwp> 1...12 (bandwidth part)
Example: /[Duplicate a bandwidth part

CONF:UL:CC2:FRAM:BWP2 : DUPL

Usage: Event

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:RBCount
<ResourceBlocks>

Defines the number of physical resource blocks a bandwidth part occupies.

Suffix:

<cc> 1...12 (bandwidth part)

<fr> irrelevant

<bwp> 1...12 (bandwidth part)

Parameters:

<ResourceBlocks>  <numeric value> (integer only)
*RST: 10

Example: /IDefine number of PRB for a BWP

CONF:UL:CC2:FRAM:BWP2:RBC 20

Manual operation: See "Number of RBs" on page 92

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:RBOFfset <Offset>

Defines a resource block offset for a bandwidth part.

Suffix:
<cc> 1...16 (component carrier)
<fr> irrelevant
<bwp> 1...12 (bandwidth part)
Parameters:
<Offset> <numeric value> (integer only)
*RST: 0
Example: /IDefine resource block offset for BWP

CONF:UL:CC2:FRAM:BWP2 :RBOF 6

Manual operation: See "RB Offset" on page 93

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:REMove
Deletes a bandwidth part.

Suffix:
<cc> 1...16 (component carrier)
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<fr> irrelevant
<bwp> 1...12 (bandwidth part)
Example: //[Remove a bandwidth part

CONF:UL:CC2:FRAM:BWP2 : REM

Usage: Event

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SSPacing
<SubcarrierSpacing>

Selects the subcarrier spacing of a bandwidth part.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
Parameters:

<SubcarrierSpacing> SS15
15 kHz subcarrier spacing.
Only for signal deployment in FR1.

SS30
30 kHz subcarrier spacing.
Only for signal deployment in FR1.

S$S60
60 kHz subcarrier spacing with normal cyclic prefix.
For all signal deployments.

S$8120
120 kHz subcarrier spacing.
Only for signal deployment in FR2.

S$S480
480 kHz subcarrier spacing.
Only for signal deployment in FR2-2.

SS960

960 kHz subcarrier spacing.

Only for signal deployment in FR2-2 and a 2000 MHz band-
width.

X60

60 kHz subcarrier spacing with extended cyclic prefix.

For all signal deployments.

X120

120 kHz subcarrier spacing with extended cyclic prefix.
Only for signal deployment in FR2.

Example: //Select BWP subcarrier spacing
CONF:UL:DFR LOW
CONF:UL:FRAM:BWP2:SSP SS30
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Manual operation:  See "Subcarrier Spacing (user data)" on page 92
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPCount?
Queries the number of analyzed bandwidth parts.
Suffix:
<cc> 1...16 (component carrier)
<fr> 1...x (frame)
Return values:
<BWPs> <numeric value> (integer)
Example: /IQuery number of bandwidth parts
CONF :UL: FRAM: BWPC?

Usage: Query only
Manual operation: See "Number of BWPs" on page 91
Slot configuration
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSLOt...........cceveeeeerereeeeennnnnns 234
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SCOUNt?.........ccceeeeeeeerereeeenns 235
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ATYPe........c...c...... 235
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COPY......cceceerrrrnnns 235
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:ALL............. 236
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO:

[T = (e 1P 236
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO:MODE... 237
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO.............. 238

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO:PERiod.. 238
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO:SLOTs... 239
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl>:PASTe[:SLOT]........ 240
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PRESet................. 240

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSLot <Slots>

Defines the number of slots that you can configure.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)
Parameters:

<Slots> <numeric value> (integer only)

The maximum number of configurable slots depends on the sub-
carrier spacing in the bandwith part.

*RST: 1
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Example: /[Select number of custom slots
CONF:UL:CC2:FRAM3:BWP2:CSL 2

Manual operation: See "Number of Configurable Slots" on page 94

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SCOunt?

Queries the number of analyzed slots.

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

Return values:

<Slots> <numeric value> (integer)
Example: //IQuery number of analyzed slots

CONF:UL:CC2:FRAM3:BWP2:SCO?

Usage: Query only

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:ATYPe
<SlotAllocation>

Selects the allocation type of a slot.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
<gl> 0...x (slot)

Parameters:

<SlotAllocation> DATA
Slot contains information.

UNUSed
Slot contains no information.

*RST: DATA

Example: /[Select slot allocation
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ATYP DATA

Manual operation: See "Slot Allocation" on page 95

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COPY

Copies a slot configuration.
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Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<s|> 0...x (slot)

Example: //Copy configuration of a slot
CONF:UL:CC2:FRAM3:BWP2:SLOT4:COPY

Usage: Event

Manual operation: See "Slot Configuration Tools" on page 94

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:
ALL

Applies an existing slot configuration to all other slots.

Prerequisites for this command

® (Copy a slot configuration (CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:COPY).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

Example: /[Copy configuration of slot 4
CONF:UL:CC2:FRAM3:BWP2:SLOT4:COPY
/[Apply configuration to all other slots
CONF:UL:CC2:FRAM3:BWP2:SLOT: PAST:ALL

Usage: Event

Manual operation: See "Slot Configuration Tools" on page 94

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:PASTe:
TO:DURation <Value>

Defines to which slots a slot configuration is copied to.

Prerequisites for this command

® A slot configuration is in the clipboard (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<s1>:COPY).

® Number of configurable slots > 1 (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select custom paste mode (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PASTe:TO:MODE).
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<s|>
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<Value>

Example:
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1...16 (component carrier)
1..x (frame)

1...12 (bandwidth part)
0...x (slot)

The paste duration corresponds to a certain number of slots in a
row.

*RST: 1

//Paste configuration of slot 0 to 2 slots in a row, every 3rd slot
(0,1,3,4,6,7,9,10,12)

CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO:COPY
CONF:UL:CC2:FRAM3:BWP2:SLOTO0: PAST:TO:MODE CUST
CONF:UL:CC2:FRAM3:BWP2:SLOTO:PAST:TO:PER 3
CONF:UL:CC2:FRAM3:BWP2:SLOTO:PAST:TO:DUR 2

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:
TO:MODE <Mode>

Selects the paste logic when you copy a slot configuration to other slots.

Prerequisites for this command

® A slot configuration is in the clipboard (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<s1>:COPY).

® Number of configurable slots > 1 (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

Suffix:
<cc>

<fr>
<bwp>

<sg|>

Parameters:

<Mode>

User Manual 1706.7100.02 — 01

1...16 (component carrier)
1..x (frame)

1...12 (bandwidth part)
0...x (slot)

CUSTom

Copies the slot configuration to specific set of slots according to
the logic defined with:
*CONFigure[:NR5G] :UL[ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PASTe:TO:PERiod

*CONFigure [ :NR5G] :UL[ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PASTe:TO:DURation

DATA
Copies the slot configuration to all data slots.
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SLOTs
Copies the slot configuration to a specific set of slots.
UNUSed

Copies the slot configuration to all unused slots.

Example: /[Paste configuration of slot 0 to every DATA slot
CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:COPY
CONF:UL:CC2:FRAM3:BWP2:SLOT0:PAST:TO:MODE DATA

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO
Copies a slot configuration to other slots.

Prerequisites for this command

® A slot configuration is in the clipboard (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:COPY).

® Number of configurable slots > 1 (CONFigure[ :NR5G] :UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select paste mode (CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PASTe:TO:MODE).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)

<sgl> 0...x (slot)

Example: /[Paste configuration of slot 0 to 2 slots in a row, every 3rd slot
(0,1,3,4,6,7,9,10,12)
CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO:COPY
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:PAST: TO:MODE CUST
CONF:UL:CC2:FRAM3:BWP2:SLOTO:PAST:TO:PER 3
CONF:UL:CC2:FRAM3:BWP2:SLOTO:PAST:TO:DUR 2
CONF:UL:CC2:FRAM3:BWP2:SLOTO0: PAST:TO

Usage: Event

Manual operation: See "Slot Configuration Tools" on page 94

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:PASTe:
TO:PERiod <Period>

Defines to which slots a slot configuration is copied to.

Prerequisites for this command

® A slot configuration is in the clipboard (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<s1>:COPY).
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® Number of configurable slots > 1 (CONFigure[ :NR5G] :UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select custom paste mode (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PASTe:TO:MODE).

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
Parameters:
<Period> The paste period corresponds to every n'" slot.
*RST: 1
Example: //Paste configuration of slot 0 to every 3rd slot (0,3,6,9,12)

CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:COPY
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:PAST:TO:MODE CUST
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:PAST:TO:PER 3

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:PASTe:
TO:SLOTs <Slot>

Copies a slot configuration to a specific set of slots.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<s1>:COPY).

® Select slot paste mode (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PASTe:TO:MODE).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<s|> 0...x (slot)

Parameters:

<Slot> String that contains a list of slots either as comma-separated list
("2,5,8"), a range ("3-5") or a combination of both ("2-5,8,10").

Example: //Copy allocation configuration to several slots

CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:PAST:TO:MODE SLOT
CONF:UL:CC2:FRAM3:BWP2:SLOTO:PAST:TO:SLOT

"3, 6, 9"
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CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe[:
SLOT]

Applies an existing slot configuration to another one.

Prerequisites for this command

® Copy a slot configuration (CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1l>:COPY).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl|> 0...x (slot)

Example: //Copy configuration of slot 4
CONF:UL:CC2:FRAM3:BWP2:SLOT4:COPY
[[Apply configuration to slot 3
CONF:UL:CC2:FRAM3:BWP2:SLOT5: PAST

Usage: Event

Manual operation: See "Slot Configuration Tools" on page 94

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PRESet

Resets the slot configuration of a bandwidth part to its default state.

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl|> 0...x (slot)

Example: //IReset the slot configuration
CONF:UL:CC2:FRAM3:BWP2:SLOT: PRES

Usage: Event

Manual operation: See "Slot Configuration Tools" on page 94

7.7.8 SRS configuration

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:FHOPping:BHOP............ 241
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:FHOPping:BSRS............ 241
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:FHOPping:CSRS............ 242
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:FPOS..........cccoeiiiiiiiennns 242
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:FSHift............cccceerrrrnnnn. 243
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:NPORIS...........cevvurereees 243
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:NSYMbOIS..........00uuunnnnnn. 243

User Manual 1706.7100.02 — 01 240



FSWX Remote commands

Configuration
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:POWET............rvreeerereen. 244
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:RFACHtOr.......c.ceceueennnene. 244
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:SEQuence:CSHift........... 245
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:SEQuence:HOPPing....... 245
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:SEQuence:ID................. 246
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:SLOT:PERIodicity........... 246
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:SLOT:POFFset............... 247
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:SPOS.......cc.ccciiriuirinnnnn. 247
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:STATE......cc.ceeerrrrucereernns 248
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:TCOMb:OFF Set............. 248
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:TCOMb[:VALue]............. 249

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:FHOPping:
BHOP <Value>

Defines the frequency hopping bandwidth of the sounding reference signal (Byop)-

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
Parameters:

<Value> *RST: 0

Example: //Define B-Hop

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:FHOP:BHOP 2

Manual operation: See "Freq Hopping" on page 97

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:FHOPping:
BSRS <Value>

Defines the bandwidth of the sounding reference signal (Bggs).

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
Parameters:

<Value> *RST: 0
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Example: //[Define B-SRS
CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS: FHOP:BSRS 2

Manual operation: See "Freq Hopping" on page 97

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:FHOPping:
CSRS <Value>

Defines the bandwidth of the sounding reference signal (Bggs).

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)
Parameters:

<Value> *RST: 0

Example: //[Define C-SRS

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:FHOP:CSRS 2

Manual operation: See "Freq Hopping" on page 97

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:FPOS
<Position>

Defines the starting position of the sounding reference signal in the frequency domain.

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
Parameters:

<Position> *RST: 0

Example: /IDefine frequency position

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:FPOS 5

Manual operation: See "Freq Position" on page 97
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CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:FSHift <Shift>
Defines a shift of the sounding reference signal in the frequency domain.

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)
Parameters:

<Shift> *RST: 0

Example: //Define frequency shift

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:FSH 4

Manual operation: See "Freq Shift" on page 97

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:NPORts <Ports>
Defines the number of antenna ports used by the sounding reference signal (1, 2 or 4).

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWlPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
Parameters:

<Ports> *RST: 1

Example: /[Select number of antenna ports

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:NPOR 2

Manual operation: See "No Poris" on page 98

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:NSYMbols
<Symbols>

Selects the number of OFDM symbols used by the sounding reference signal (1, 2 or
4).
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Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
Parameters:

<Symbols> *RST: 1

Example: //Select number of symbols

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:NSYM 2

Manual operation: See "No. Sym" on page 97

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:POWer <Power>

Defines the relative power of the sounding reference signal.

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
Parameters:
<Power> *RST: 0

Default unit: dB
Example: /[Define relative power

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:POW 3DB

Manual operation: See "Rel Power" on page 99

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:RFACtor
<Factor>

Defines the repetition factor of the sounding reference signal (1, 2 or 4).

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
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Parameters:
<Factor> *RST: 1
Example: //Define repetition factor

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:RFAC 2

Manual operation: See "Rep. Factor" on page 98

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:SEQuence:
CSHift <Shift>

Defines the cyclic shift of the sounding reference signal.

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

Parameters:

<Shift> The value range depends on the selected transmission comb
(CONFigure[:NR5G]:UL[:CC<CC>]:FRAMe<fr>:
BWPart<bwp>:SRS:TCOMb [ : VALue]).
*RST: 0

Example: /IDefine cyclic shift

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:SEQ:CSH 2

Manual operation: See "Transmission Comb / Sequence Comb" on page 98

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:SEQuence:
HOPPing <Hopping>

Select the frequency hopping method for the sounding reference signal.

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWlPart<bwp>:SRS:STATe).

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
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<bwp> 1...12 (bandwidth part)

Parameters:

<Hopping> GROup
Group hopping.
SEQuence
Sequence hopping.
NONE
No hopping.
*RST: NONE

Example: /[Select hopping type
CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3 :BWP2: SRS :SEQ: HOPP NONE

Manual operation: See "Transmission Comb / Sequence Comb" on page 98

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:SEQuence:ID
<Value>

Defines the pseudo-random seed value for the SRS sequence generation.

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
Parameters:

<Value> *RST: 0

Example: //Define B-Hop

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:SEQ:ID 2

Manual operation: See "Transmission Comb / Sequence Comb" on page 98

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:SLOT:
PERiodicity <Periodicity>

Defines the periodicity of the sounding reference signal.

Prerequisites for this command
® Turnon SRS (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:
<cc> 1...16 (component carrier)
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<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

Parameters:

<Periodicity> SL1|SL2|SL4|SL5|SL8]|SL10
*RST: SL1

Example: //Select periodicity

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:SLOT:PER SL4

Manual operation: See "Slot Config" on page 97

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:SLOT:POFFset
<Offset>

Selects the first slot the sounding reference signal appears in.

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
Parameters:

<Offset> *RST: 0

Example: /[Select offset

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:SLOT:POFF 2

Manual operation: See "Slot Config" on page 97

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:SPOS <Postion>
Defines the start position of the sounding reference signal in the time domain.

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)
Parameters:

<Postion> *RST: 0
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Example: //Define start position
CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:SPOS 4

Manual operation: See "Start Position" on page 97

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:STATe <State>

Turns the sounding reference signal on and off.

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on sounding reference signal

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON

Manual operation: See "SRS State" on page 96

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:TCOMb:OFFSet
<Offset>

Defines an offset for the transmission comb of the sounding reference signal.

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

Parameters:

<Offset> The value range depends on the selected transmission comb
(CONFigure[:NR5G]:UL[:CC<CC>]:FRAMe<fr>:
BWPart<bwp>:SRS:TCOMb [ : VALue] on page 249).
*RST: 0

Example: /[Define transmission comb offset

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:TCOM:OFFS 2

Manual operation: See "Transmission Comb / Sequence Comb" on page 98

User Manual 1706.7100.02 — 01 248



FSWX Remote commands

Configuration

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SRS:TCOMb]:
VALue] <Value>

Selects the transmission comb for the sounding reference signal (2 or 4).

Prerequisites for this command

® Turnon SRS (CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SRS:STATe).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
Parameters:

<Value> *RST: 2

Example: /[Select transmission comb

CONF:UL:CC2:FRAM3:BWP2:SRS:STAT ON
CONF:UL:CC2:FRAM3:BWP2:SRS:TCOM 2

Manual operation: See "Transmission Comb / Sequence Comb" on page 98

7.7.9 PUCCH allocation configuration

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:

COPY:DURALION....cuuiiiiiiiiiiii it e 249
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:
COPYIMODE.... ..ot e s 250

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:COPY. 251
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:PUCCh<cr>:

COPY:PERIOG.....ccitiiuieiieiititie ettt e e e e e e e s e e reene s e e e eees 252
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:
(10 8] X PPN 252

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:POWer 253
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:

L1 0o T o S 253
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:PUCCh<cr>:

(210 i T SO PTPUP P PRPPI 254
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:PUCCh<cr>:

101 @ o | S ST PUPRPPPN 254
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:

SOF F SO ettt e e oo oot e e ettt et eeeeetntn e e e e e e e e e e eeeaeeaeeeaeeeeeaeaanennnaa 255
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:UCCCount............. 255

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
PUCCh<cr>:COPY:DURation <Value>

Defines to which slots a PUCCH configuration is copied to.
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Prerequisites for this command
® Number of configurable slots > 1 (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select custom paste mode (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:COPY :MODE).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)

<gl> 0...x (slot)

<cr> 0...99 (corset)

Parameters:

<Value> The paste duration corresponds to a certain number of slots in a
row.
*RST: 1

Example: //Paste PUCCH configuration to 2 slots in a row, every 3rd slot

(0,1,3,4,6,7,9,10,12)

CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:PUCC2:COPY :MODE
CUST
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:PUCC2:COPY:PER 3
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:PUCC2:COPY:DUR 2

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
PUCCh<cr>:COPY:MODE <Mode>

Selects the paste logic when you copy a PUCCH configuration to other slots.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure[ :NR5G] :UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
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<cr> 0...99 (corset)
Parameters:
<Mode> CUSTom

Copies the slot configuration to specific set of slots according to
the logic defined with:

*CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:COPY:PERiod
*CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl1>:PUCCh<cr>:COPY:DURation

SLOT

Copies the slot configuration to a specific set of slots.

Select the slots with CONFigure [ :NR5G] : UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:PUCCh<cr>:COPY:
SLOT.

Example: //Select paste mode
CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO:PUCC2:COPY :MODE
SLOT

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
PUCCh<cr>:COPY

Copies a PUCCH configuration to other slots.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure[ :NR5G] :UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select paste mode (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PUCCh<cr>:COPY:MODE).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<cr> 0...99 (corset)

Example: //Paste PUCCH configuration to 2 slots in a row, every 3rd slot
(0,1,3,4,6,7,9,10,12)
CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO0: PUCC2 : COPY : MODE
CUST
CONF:UL:CC2:FRAM3:BWP2:SLOTO: PUCC2:COPY:PER 3
CONF:UL:CC2:FRAM3:BWP2:SLOTO0: PUCC2:COPY:DUR 2
CONF:UL:CC2:FRAM3:BWP2:SLOTO:PUCC2:COPY

Usage: Event
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Manual operation: See "Copy to" on page 103

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
PUCCh<cr>:COPY:PERiod <Period>

Defines to which slots a PUCCH configuration is copied to.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure[ :NR5G] :UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select custom paste mode (CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:COPY:MODE).

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<s|> 0...x (slot)
<cr> 0...99 (corset)
Parameters:
<Period> The paste period corresponds to every nt" slot.
*RST: 1
Example: //Paste PUCCH configuration to every 3rd slot (0,3,6,9,12)

CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:PUCC2:COPY :MODE
CUST
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:PUCC2:COPY:PER 3

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
PUCCh<cr>:COPY:SLOT <Slot>

Copies a PUCCH allocation configuration to a specific set of slots.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure[ :NR5G] :UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select slot paste mode (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:COPY :MODE).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
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<cr> 0...99 (corset)
Parameters:
<Slot> List of slots either as comma-separated list (2,5,8), a range (3-5)

or a combination of both (2-5,8,10).

Example: //Copy allocation configuration to several slots
CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO:PUCC2:COPY : MODE
SLOT
CONF:UL:CC2:FRAM3:BWP2:SLOTO:PUCC2:COPY:SLOT
'3,6,9'

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
PUCCh<cr>:POWer <Power>

Defines the relative power of a PUCCH.

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<sl|> 0...x (slot)
<cr> 0...99 (corset)
Parameters:
<Power> <numeric value>

*RST: 0

Default unit: dB
Example: /[Define PUCCH power

CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:POW 3

Manual operation: See "Rel Power / dB" on page 103

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
PUCCh<cr>:RBCount <ResourceBlocks>

Selects the number of resource blocks that a PUCCH allocation occupies.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
<s|> 0...x (slot)

<cr> 0...99 (corset)
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Parameters:
<ResourceBlocks>  <numeric value> (integer only)
*RST: 270
Example: //Define number of PUCCH resource blocks

CONF:UL:CC2:FRAM3:BWP2:SLOT4 : PUCC3:RBC 40

Manual operation: See "Number of resource blocks" on page 102

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
PUCCh<cr>:RBOFfset <Offset>

Defines the resource block offset of a PUCCH allocation.

Suffix:

<cc> 1...16 (component carrier)

<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)

<sgl> 0...x (slot)

<cr> 0...99 (corset)

Parameters:

<Offset> <numeric value> (integer only)
The offset is a value relative to the first resource block of the
slot.
*RST: 0

Example: //Define RB offset of PUCCH

CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:RBOF 10

Manual operation: See "Resource block offset" on page 102

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
PUCCh<cr>:SCOunt <Symbols>

Selects the number of symbols that a PUCCH allocation occupies.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<cr> 0...99 (corset)

Parameters:

<Symbols> <numeric value> (integer only)

*RST: 14

User Manual 1706.7100.02 — 01 pLY:!



FSWX Remote commands

Configuration

Example: //Define number of PUCCH symbols
CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:SCO 7

Manual operation: See "Number of Symbols" on page 102

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
PUCCh<cr>:SOFFset <Offset>

Defines the symbol offset of a PUCCH allocation.

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<cr> 0...99 (corset)

Parameters:

<Offset> <numeric value> (integer only)
The offset is a value relative to the first symbol in the slot.
*RST: 0

Example: //Define PUCCH symbol offset

CONF:UL:CC2:FRAM3:BWP2:SLOT4 :PUCC3:SOFF 2

Manual operation: See "Symbol Offset" on page 102

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
UCCCount <PUCCHs>

Defines the number of PUCCHs in a slot.

Suffix:

<cc> 1...16 (component carrier)

<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)

<sgl> 0...x (slot)

Parameters:

<PUCCHs> <numeric value> (integer only)
Range: 0 to 100
*RST: 1

Example: //[Define number of PUCCH

CONF:UL:CC2:FRAM3:BWP2:SLOT4:UCCC 10
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7.7.10 PUSCH allocation configuration
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:ALCount................ 256
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:COPY:DURGHON. .....ceeeiiiiiiiieiet e e e e e e e e e e e e e e e e eas 256
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:COPY:MODE.........cccuuiiiiieiiiiiiie e eeeeiee e e e e e e e e e e e e e e e eeaeeaaees 257
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
A T To ] =1 bl O @ | 258
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:COPY:PERIO. . .ciciittiiiiiitieteeeeae e e e e ieee e e e e e e e e e e enneee e 259
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCAtION<AI> I COPY SO - it ie e e e ee e e e e e e e e e e e ce ettt e e e e e e e e e e e e e e eaaeeeeeeeeeeeaes 259
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:MODUIGLON. .......ccuuueieeeeeeiiee e ee ettt e e e e et e e e e eerne e e e eeeera e eeeeeenes 260
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLOCAHONSAIZIPOWET . .....uuiiieiiiiieaee e ettt e e e e e e e e ee et e e e e e e e e e e s annbeeeeeas 260
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCatioN<al>:RBCOUNL. .....ciiiieeieeeieeieiieieeiet e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeenennnnan 261
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:RBOFTSEL.......ccuuiiiieiiiiiiiei et e e ee e e e et e e e e e e e e e e e raa e 261
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLOCAtION<AI>:SCOUNL.....cceeieieieeeeeieieieiiet e re s e e e e e e e e e aaeeeeeeeeeeeeeeeeerenennnnnnnnaann 262
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCAtON<AIZISOFFSEL. ....ueeieiieeeieeee e e ettt e e e e e e e e e e e e e e e e e e eeeeeeas 262

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:ALCount
<Allocations>

Defines the number of PDSCH allocations in a slot.

Suffix:
<cc> 1...16 (component carrier)
<fr> 1...x (frame)
<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
Parameters:
<Allocations> <numeric value> (integer only)
Range: 0 to 100
*RST: 1
Example: //[Define number of PDSCH allocations

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALC 10

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:COPY:DURation <Value>

Defines to which slots a PUSCH configuration is copied to.
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Prerequisites for this command

® Number of configurable slots > 1 (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select custom paste mode (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:COPY:MODE).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1...16 (component carrier)

<bwp> 1...16 (component carrier)

<gl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Value> The paste duration corresponds to a certain number of slots in a
row.
*RST: 1

Example: /[Paste PUSCH configuration to 2 slots in a row, every 3rd slot

(0,1,3,4,6,7,9,10,12)

CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:ALL2:COPY :MODE
CUST
CONF:UL:CC2:FRAM3:BWP2:SLOTO:ALL2:COPY:PER 3
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:ALL2:COPY:DUR 2

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:COPY:MODE <Mode>

Selects the paste logic when you copy a PUSCH configuration to other slots.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure[ :NR5G] :UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)
<sl> 1...12 (bandwidth part)
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<al> 0...99 (allocation)
Parameters:
<Mode> CUSTom

Copies the slot configuration to specific set of slots according to
the logic defined with:

*CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:COPY:PERiod
*CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:COPY:
DURation

SLOT

Copies the slot configuration to a specific set of slots.

Select the slots with CONFigure [ :NR5G] : UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:
COPY:SLOT.

Example: /[Select paste mode
CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:ALL2 : COPY : MODE
SLOT

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:COPY

Copies a PUSCH configuration to other slots.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure[:NR5G] :UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select paste mode (CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:COPY:MODE).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)

<gl> 0...x (slot)

<al> 0...99 (allocation)

Example: //Paste PUSCH configuration to 2 slots in a row, every 3rd slot

(0,1,3,4,6,7,9,10,12)
CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO:ALL2:COPY :MODE
CUSsT
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:ALL2:COPY:PER 3
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:ALL2:COPY:DUR 2
CONF:UL:CC2:FRAM3:BWP2:SLOTO0:ALL2 :COPY
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Usage: Event

Manual operation: See "Copy to" on page 103

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:COPY:PERiod <Period>

Defines to which slots a PUSCH configuration is copied to.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select custom paste mode (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:COPY:MODE).

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
<al> 0...99 (allocation)
Parameters:
<Period> The paste period corresponds to every nt" slot.
*RST: 1
Example: //Paste PUSCH configuration to every 3rd slot (0,3,6,9,12)

CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO:ALL2:COPY : MODE
CUST
CONF:UL:CC2:FRAM3:BWP2:SLOTO:ALL2:COPY:PER 3

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:COPY:SLOT <Slot>

Copies a PUSCH allocation configuration to a specific set of slots.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure [ :NR5G] : UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select slot paste mode (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:COPY:MODE).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1...16 (component carrier)
<bwp> 1...12 (bandwidth part)

User Manual 1706.7100.02 — 01 259



FSWX Remote commands

Configuration
<sl> 0...x (slot)
<al> 0...99 (allocation)
Parameters:
<Slot> String that contains a list of slots either as comma-separated list

("2,5,8"), a range ("3-5") or a combination of both ("2-5,8,10").

Example: //ICopy allocation configuration to several slots
CONF:UL:CC2:FRAM3:BWP2:CSL 12
CONF:UL:CC2:FRAM3:BWP2:SLOTO:ALL2:COPY :MODE
SLOT
CONF:UL:CC2:FRAM3:BWP2:SLOTO:ALL2 :COPY:SLOT
"3,6,9"

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:MODulation <Modulation>

Selects the modulation of a PUSCH allocation.

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Modulation> CUSTom | DMRS | Q1K | QPSK | QAM16 | QAM64 | QAM256 |
Q4K | Q16K | PITBpsk
Note: pi/2-BPSK (PITBpsk) is only available if transform pre-
coding is on (CONFigure [ :NR5G] : UL [ :CC<cc>] :
TPRecoding).
*RST: QPSK

Example: //Define allocation modulation

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:MOD QAM16

Manual operation: See "Modulation" on page 101

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:POWer <Power>

Defines the relative power of a PUSCH allocation.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
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<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Power> <numeric value>
*RST: 0

Default unit: dB

Example: /[Define relative allocation power
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5: POW 6

Manual operation: See "Rel Power / dB" on page 103

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:RBCount <ResourceBlocks>

Selects the number of resource blocks that a PUSCH allocation occupies.

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
<al> 0...99 (allocation)
Parameters:
<ResourceBlocks>  <numeric value> (integer only)
*RST: 273
Example: //Define number of PUSCH resource blocks

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:RBC 40

Manual operation: See "Number of resource blocks" on page 102

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:RBOFfset <Offset>

Defines the resource block offset of a PUSCH allocation.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)

<al> 0...99 (allocation)
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Parameters:
<Offset> <numeric value> (integer only)
The offset is a value relative to the first resource block of the
slot.
*RST: 0
Example: /IDefine allocation RB offset

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:RBOF 10

Manual operation: See "Resource block offset" on page 102

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:SCOunt <Symbols>

Selects the number of symbols that a PUSCH allocation occupies.

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
<al> 0...99 (allocation)
Parameters:
<Symbols> <numeric value> (integer only)
*RST: 14
Example: //Define number of allocation symbols

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:SCO 7

Manual operation: See "Number of Symbols" on page 102

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:SOFFset <Offset>

Defines the symbol offset of a PUSCH allocation.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<al> 0...99 (allocation)
Parameters:

<Offset> <numeric value> (integer only)

The offset is a value relative to the first symbol in the slot.
*RST: 0
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Example: //Define allocation symbol offset
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:SOFF 2

Manual operation: See "Symbol Offset" on page 102

Enhanced PUCCH allocation configuration

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:

DMRS:ADDIIONAL. ..ttt ettt ettt e et e e e e e e e e e e e e e eeenaa s 263
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:PUCCh<cr>:

DIMRS:GHOPDING. cetttttteteeeeeeeeeieeeeeeeeeeetertar b e aasaeeeseeaeaaaaesereseeseesessrssssrarannnnnns 264
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:PUCCh<cr>:

1S o 1 TP PPPPN 264
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:

(DY S T (O3] o 1) S PP URPPPPP 265
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:

(DY IS ol T 11T 266
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:PUCCh<cr>:

1S T AN PPN 266
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:

DMRS:OCCLENGIN. .. cetenieeeeeieie et e e et e e e e e e e e et e e e e e e eeane s e e e eeeraaeaaees 267
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:

DIMRS:IPOWET ...ttt aeaaaaa e e e e e e e e e e aaaeaeeeeeee et eeeeeeeantnnn e e aaaaeaeeeeeenaaaaaeaeeeeeeennn 267
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:PUCCh<cr>:

DMRS:SGENEIAtON. ...cce ettt e e e ettt e e e e e e e e e e e e e e e e s e enreeeeeeas 268
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:

DMRS:SHPRD. ...ttt r e e e e e e e e 268
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PUCCh<cr>:

DIMRSISID. ..ttt ettt ettt ettt e e e e et ee e e ettt e e e e e e ee b e e e e e ean e e e eeena s 269
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:PUCCh<cr>:

DIMRS:TDOINAEX. 1 tuvteeeeeeiureeeeessanteeaessatteeeessaubaeeesssasteeeessanbeeeesssanseeeesssnseeeessanssens 269
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:PUCCh<cr>:

FORMBEL. ..ttt e e e e s e e s ee e e s e e r e e s e e e e eerane e ees 270

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
PUCCh<cr>:DMRS:ADDitional <State>

Turns an additional PUCCH DMRS on and off.

Prerequisites for this command

® Select PUCCH format 3 or 4 (CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:FORMat).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
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<cr> 0...99 (corset)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: //Select additional PUCCH DMRS

CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:FORM 4
CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:DMRS:ADD ON

Manual operation: See "Additional DMRS" on page 106

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
PUCCh<cr>:DMRS:GHOPping <Mode>

Selects the group hopping mode for the PUCCH.

Prerequisites for this command

® Select PUCCH format 0 or 1 (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:FORMat).

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
<cr> 0...99 (corset)
Parameters:
<Mode> DISable
Use sequence hopping.
ENABle
Use group hopping.
NEITher
Use neither group hopping nor sequence hopping.
*RST: NEITher
Example: //Select PUCCH group hopping mode

CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:FORM 1
CONF:UL:CC2:FRAM3:BWP2:SLOT4 :PUCC3:DMRS : GHOP
DIS

Manual operation: See "Group Hopping" on page 104

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
PUCCh<cr>:DMRS:HID <Method>

Selects the PUCCH DM-RS hopping ID generation method.
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Prerequisites for this command

® Select PUCCH format 0 or 1 (CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PUCCh<cr>:FORMat).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<cr> 0...99 (corset)

Parameters:

<Method> NID
Sequence generation based on a pseudo-random seed value.
NIDCell
Sequence generation based on the cell ID.
*RST: NIDCell

Example: //Select hopping ID generation method

CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:FORM 1
CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:DMRS:HID
NIDC

Manual operation: See "Group Hopping" on page 104

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
PUCCh<cr>:DMRS:ICSHift <Value>

Selects the initial cyclic shift.

Prerequisites for this command

® Select PUCCH format 0 or 1 (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:FORMat).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)

<cr> 0...99 (corset)
Parameters:

<Value> *RST: 0

Example: //Select initial cyclic shift

CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:FORM 1
CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:DMRS:ICSH 1

Manual operation:  See "Initial Cyclic Shift" on page 105
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CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
PUCCh<cr>:DMRS:ISFHopping <State>

Selects the group hopping mode for the PUCCH.

Prerequisites for this command

® Select PUCCH format 0 or 1 (CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:FORMat).

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<sl|> 0...x (slot)
<cr> 0...99 (corset)
Parameters:
<State> ON|OFF|1]|0
*RST: OFF
Example: /[Turn on intra slot frequency hopping

CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:FORM 1
CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:DMRS:ISFH ON

Manual operation: See "Intra Slot Frequency Hopping" on page 105

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
PUCCh<cr>:DMRS:NID <Value>

Defines the seed value for the PUCCH DM-RS hopping ID sequence generation.

Prerequisites for this command

® Select PUCCH format 0 or 1 (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PUCCh<cr>:FORMat).

® Select generation method "n_IDADMRS" (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<s1>:PUCCh<cr>:DMRS:HID).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<cr> 0...99 (corset)

Parameters:

<Value> <numeric value> (integer only)

*RST: 0
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Example: //Select hopping ID generation method
CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:FORM 1
CONF:UL:CC2:FRAM3:BWP2:SLOT4: PUCC3:DMRS:HID
NIDC
CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:DMRS:NID 6

Manual operation: See "Group Hopping" on page 104

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
PUCCh<cr>:DMRS:0CCLength <Length>

Selects the OCC length.

Prerequisites for this command

® Select PUCCH format 4 (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:FORMat).

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
<cr> 0...99 (corset)
Parameters:
<Length> N2 | N4

*RST: N2
Example: //Select OCC length

CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:FORM 4
CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:DMRS:0CCL N4

Manual operation: See "OCC Length" on page 106

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
PUCCh<cr>:DMRS:POWer <Power>

Defines the power of a PUCCH DM-RS relative to the PUCCH.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)

<cr> 0...99 (corset)
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Parameters:
<Power> <numeric value>

*RST: 0

Default unit: dB
Example: /[Define PUCCH power

CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:DMRS:POW 1.5

Manual operation: See "PUCCH DMRS Rel Power" on page 104

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
PUCCh<cr>:DMRS:SGENeration <Method>

Selects the PUCCH DM-RS sequence generation method.

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<s|> 0...x (slot)

<cr> 0...99 (corset)

Parameters:

<Method> DSID
Sequence generation based on a pseudo-random seed value.
NIDCell
Sequence generation based on the cell ID.
*RST: NIDCell

Example: //Select PUCCH sequence generation method
CONF:UL:CC2:FRAM3:BWP2:SLOT4: PUCC3:DMRS : SGEN
NIDC

Manual operation: See "PUCCH DMRS Sequence Generation" on page 106

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
PUCCh<cr>:DMRS:SHPRb <Value>

Selects the second hop PRB.

Prerequisites for this command
® Select PUCCH format 0 or 1 (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PUCCh<cr>:FORMat).

® Turn on intra slot frequency hopping (CONFigure [ :NR5G] : UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:PUCCh<cr>:DMRS:SHPRD).

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
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<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)

<cr> 0...99 (corset)
Parameters:

<Value> *RST: 0

Example: //Select second hop PRB

CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:FORM 1
CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:DMRS: ISFH ON
CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:DMRS: SHPR ON

Manual operation: See "Intra Slot Frequency Hopping" on page 105

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
PUCCh<cr>:DMRS:SID <Value>

Defines the seed value for the PUCCH DM-RS sequence generation.

Prerequisites for this command

® Select sequence generation method DMRS-Scrambling-ID (CONFigure [ :NR5G] :
UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:PUCCh<cr>:DMRS:

SGENeration).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<s|> 0...x (slot)

<cr> 0...99 (corset)

Parameters:

<Value> <numeric value> (integer only)
*RST: 0

Example: /[Define seed value
CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:DMRS: SGEN
DSID

CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:DMRS:SID 15

Manual operation: See "PUCCH DMRS Sequence Generation" on page 106

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
PUCCh<cr>:DMRS:TDOindex <Index>

Selects the initial cyclic shift.
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Prerequisites for this command

® Select PUCCH format 1 (CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PUCCh<cr>:FORMat).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)

<cr> 0...99 (corset)
Parameters:

<Index> *RST: 0

Example: /ltime domain index

CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:FORM 1
CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:DMRS:TDO 2

Manual operation: See "Time Domain OCC Index" on page 105

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
PUCCh<cr>:FORMat <Format>

Selects the format of a PUCCH allocation.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
<sl|> 0...x (slot)

<cr> 0...99 (corset)
Parameters:

<Format> 0111234

Example: //Select PUCCH format

CONF:UL:CC2:FRAM3:BWP2:SLOT4:PUCC3:FORM 2

Manual operation: See "PUCCH Format" on page 104

7.7.12 Enhanced PUSCH settings: DMRS

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:

ALLOCAtioN<al>:CLIMAPPING....ctttueieeeiiiriieeeeeeeittieeeeeerttiaeeeererrtaseeserrrnaaeaeseesranenns 271
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl>:

ALLOCAtiON<AI>:DMRS:AP......ccii i e e e e e e e e e e e e e e e e e e e e e e aeeraaa e ra———— 272
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>

ALLOCation<al>:DMRS:CGWD.......ciieieeeeie e eeeee e et e e e e e e e et e e ee e e eeaeeeeanns 273
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CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCation<al>:DMRS:CTYPE...uuuiiiiiiiieieieeeeieee e e e e e e e e e e et e e e e e e eaae e e e s eeaanans 273
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:MSYMbOIAPOSItION. ....uuieieeiiiiiieieeeeeeiiiee e e e e e e e e 273
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:MSYMbDOILENGHN.......ciiiiieieieiiieee e 274
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCAtiON<aI>DMRSIMTYPE....cuuiiiiiiiiiciiaieieeeeeeeeeeeeeeeeeeeeeeeeeerere e e aeeeeas 274
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCation<al>:DMRS:NID........ceueieiieee et ee et e e e e e e e e e e e e e eeaans 275
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:DMRSINIONE.....ccceieiiieieeeeeeeee et e e e e e e e e aaaaaeeeeeeeees 275
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:NIRIC........ccutiiriiiiiiiiirieieieeeeeeeeeeeeeeeeieeeeeeeeesererrarnnana—————— 276
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:INIRS.......cooiiiieiie e e e e e e e 277
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:DMRSINSCId.........ceeieieriiiriniiriaeaaare e seeeeeeeeeeereeeeeeeeeeerenrnnnnnnaaann 278
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRSINSPOIS.........ccetiiiiiiiiiniiiiiiaaeieeeeeeeeeaeaeaeererereeereeeesrrnrnnan.. 278
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCation<al>:DMRS:POWET.......ccuuuieieieeieiieeeeeeeetiie e e e eeettae e e e s eeaaaeeeeeeaeennaeeeenes 279
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCAtION<AI>DIMRS:RST . .ceeuieiiieeeee et e et e e e et e e et e e e e e e e e ereaeeeeaneeeenan 279
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:DMRS:SGENEration..........uuuuuuuueeeiiieieieeieeeeeeeeeeeeeeeeeeeeseesennnnnnnnann. 280
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCAtioN<al>:DMRS:TAPOS. .. ..t iteieeiiee e e eeeietee e e e et a e e e e e eers e e e e eeeaaeeeeeeeanaaeeas 280
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS: TCONFIG. ettt teeeeeeeeeeeieeeeeeeeeieieieeieeeeaae e e e e e e e e e aeaeaeeeeeeeeeaees 281
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLOCation<al>DMRS:TPMLI.....ccciiiiieiiiiiiiiiieieresessas e e e e e e aeaaeeeeereeeeeeeeeeeeenensnnnnanas 281
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCAtIONSAIZIUEID. .. . uiiieieiee e e e e e eeeeeee ettt se s e e e e e e e aaaaaaaaeeeeeeeeesssarnnes 282

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:CLMapping <Mapping>

Selects the codeword to layer mapping.

Suffix:

<cc> 0...99 (allocation)

<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
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<al> 0...99 (allocation)
Parameters:
<Mapping> LC11 | LC21 | LC31 | LC41 | LCS51|LC61|LC71|LC81|LCI1|
LC101 | LC111 | LC121 | LC22 | LC32 | LC42 | LC52 | LC62 |
LC72 | LC82

The availability of codeword to layer mappings depends on:

* DM-RS configuration type (CONFigure [ :NR5G] : UL [ :
CC<cc>] : FRAMe<fr>:BWPart<bwp>:SLOT<s1>:
ALLocation<al>:DMRS:CTYPe)

* DM-RS length (CONFigure [ :NR5G] : UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:
DMRS :MSYMbol : LENGth)

* Transmit precoding (CONFigure [ :NR5G] : UL[:CC<cc>] :
TPRecoding)

*RST: LC11

Example: //Select codeword to layer mapping
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:CLM LC21

Manual operation: See "Codeword to Layer Mapping" on page 109

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:DMRS:AP <AntennaPorts>...

Selects the antenna ports for PUSCH transmission.

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<s|> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<AntennaPorts> The number of numeric values depends on how many layers
you have. For a single layer, add one value. For two layers, add
two values etc.
The value range depends on the codeword to layer mapping you
have selected (CONFigure [ :NR5G] : UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:
CLMapping).

Example: //Map layers to antenna ports

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:CLM LC21
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:AP 0,2

Manual operation: See "DMRS Antenna Ports" on page 109
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CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:CGWD <CDMGroups>

Select the CMD groups that contain no data.

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<CDMGroups> *RST: 1

Example: //Select CMD groups without data

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:CGWD 2

Manual operation: See "CDM Groups without Data" on page 110

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:DMRS:CTYPe <Configuration>

Selects the PDSCH DM-RS configuration type.

Suffix:
<cc> 1...16 (component carrier)
<fr> 1...x (frame)
<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
<al> 0...99 (allocation)
Parameters:
<Configuration> 112
*RST: 1
Example: //Define DM-RS configuration

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:CTYP 1

Manual operation: See "PUSCH DMRS Location" on page 107

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:DMRS:MSYMbol:APOSition <Symbol>

Defines the position of additional DM-RS.

Suffix:
<cc> 1...16 (component carrier)
<fr> 1...x (frame)
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<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Symbol> 0[1]12]3

Example: //Define position of additional DM-RS
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS : MSYM:
APOS 3

Manual operation: See "Multi Symbol DMRS" on page 107

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:DMRS:MSYMbol:LENGth <Symbols>

Defines the length of the DM-RS.

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<s|> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Symbols> 1
DM-RS transmitted on 1 symbol.
2
DM-RS transmitted on 2 symbols.
*RST: 1

Example: //Define DM-RS length
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5: DMRS : MSYM:
LENG 2

Manual operation: See "Multi Symbol DMRS" on page 107

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:DMRS:MTYPe <Mapping>

Selects the mapping type of the PDSCH DM-RS.

Suffix:

<cc> 0...99 (allocation)

<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)
<sl> 1...12 (bandwidth part)

User Manual 1706.7100.02 — 01 274



FSWX Remote commands

Configuration
<al> 0...99 (allocation)
Parameters:
<Mapping> A
Location of DM-RS relative to the start of the slot.
B
Location relative to the start of the PDSCH resource elements.
*RST: A
Example: //[Define DM-RS mapping

CONF:UL:CC2:FRAM3:BWP2:SLOT4 :ALL5:DMRS:MTYP B

Manual operation: See "PUSCH DMRS Location" on page 107

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:DMRS:NID <Value>

Defines the seed value ("N_ID*Q") for the PUSCH DM-RS sequence generation.

Prerequisites for this command

® Select sequence generation method n_IDADMRS (CONFigure[ :NR5G] : UL :
CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:

SGENeration).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Value> <numeric value> (integer only)
*RST: 0

Example: //Define seed value
CONF:UL:CC2:FRAM3:BWP2:SLOT4 :ALL5:DMRS : SGEN
NIDD

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:SID 15

Manual operation: See "PUSCH DMRS Sequence Generation (Transform Precod-
ing = Off)" on page 107

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:DMRS:NIONe <Value>

Defines the scrambling ID ("N_ID*1") for the PUSCH DM-RS sequence generation.
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Prerequisites for this command

® Turn off transform precoding (CONFigure [ :NR5G] :UL[ :CC<cc>] : TPRecoding
).

® Select sequence generation method "n_IDADMRS" (CONFigure [ :NR5G] :UL[ :
CC<cc>] : FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:
SGENeration).

® Turn on "DMRS-Uplink" (CONFigure [ :NR5G] : UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:AlLLocation<al>:DMRS:RST).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...x (frame)

<s|> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Value> <numeric value> (integer only)
*RST: 0

Example: /[Define seed value

CONF:UL:CC2:TPR OFF
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS : SGEN
NIDD
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:RST ON
CONF:UL:CC2:FRAM3:BWP2:SLOT4 :ALL5:DMRS:NION 15

Manual operation: See "PUSCH DMRS Sequence Generation (Transform Precod-
ing = Off)" on page 107

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:DMRS:NIRid <Value>

Defines the seed value for the PUSCH DM-RS sequence generation (transform pre-

coding = on).

Prerequisites for this command

® Turn on transform precoding (CONFigure [ :NR5G] :UL[:CC<cc>] : TPRecoding
).

® Select sequence generation method n_IDA"PUSCH (CONFigure [ :NR5G] : UL :
CC<cc>] : FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:

NIRS).
Suffix:
<cc> 1...16 (component carrier)
<fr> 1...16 (component carrier)
<bwp> 1...12 (bandwidth part)

User Manual 1706.7100.02 — 01 276



FSWX Remote commands

Configuration

<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Value> <numeric value> (integer only)
*RST: 0

Example: //Define seed value

CONF:UL:TPR ON
CONF:UL:CC2:FRAM3:BWP2:SLOT4 :ALLS5 : DMRS : SGEN
NIDP
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:SID 10

Manual operation: See "PUSCH DMRS Sequence Generation (Transform Precod-
ing = On)" on page 108

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:NIRS <Method>

Selects the PDSCH DM-RS sequence generation method.

Prerequisites for this command
® Turn on transform precoding (CONFigure [ :NR5G] : UL[:CC<cc>] : TPRecoding

)-

Suffix:

<cc> 0...99 (allocation)

<fr> 1...x (frame)

<bwp> 1..x (frame)

<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Method> NIDCell
Sequence generation based on the cell ID.
NIDPsch
Sequence generation based on a pseudo-random seed value.
NIDNscid
Sequence generation as defined with commands for precoding =
off:

CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:
SGENeration

CONFigure [ :NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:NID

*RST: NIDCell
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Example: //Define sequence generation method
CONF:UL:TPR ON
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5 : DMRS : SGEN
NIDP

Manual operation: See "PUSCH DMRS Sequence Generation (Transform Precod-
ing = On)" on page 108

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:DMRS:NSCid <Value>

Defines the scrambling ID for the PDSCH DM-RS sequence generation.

Prerequisites for this command

® Select sequence generation method "n_IDADMRS" (CONFigure [ :NR5G] :UL[ :
CC<cc>] : FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:

SGENeration).

Suffix:

<cc> 0...99 (allocation)

<fr> 1..x (frame)

<bwp> 1...x (frame)

<s|> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Value> 011

Example: //Define DM-RS scrambling ID
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5 : DMRS : SGEN
DSID

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:NSC 1

Manual operation: See "PUSCH DMRS Sequence Generation (Transform Precod-
ing = Off)" on page 107

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:DMRS:NSPorts <AntennaPorts>

Selects the number of antenna ports for codebook transmission.

Prerequisites for this command

® Select codebook transmission (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:TCONfig).

Suffix:

<cc> 0...99 (allocation)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
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<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<AntennaPorts>

Example: /[Select number of SRS antenna ports

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS: TCON COD
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:NSP 2

Manual operation: See "No of SRS Ports" on page 109

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:DMRS:POWer <Power>

Defines the PDSCH DM-RS power relative to the PDSCH.

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl|> 1...12 (bandwidth part)

<al> 1...12 (bandwidth part)

Parameters:

<Power> <numeric value>
When you turn on transform precoding after a preset, the FSWX
automatically changes the relative power to 3 dB, according to
3GPP 38.214.
*RST: 0
Default unit: dB

Example: /IDefine DM-RS power

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:POW 0.5

Manual operation: See "PUSCH DMRS Rel Power" on page 109

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:DMRS:RST <State>

Turns low peak to average power ratio for the PUSCH DMRS on and off.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
<s|> 1...12 (bandwidth part)
<al> 0...99 (allocation)
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Parameters:
<State> ON|OFF|1]0

*RST: OFF
Example: /[Turn on dmrs-uplink-r16

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:RST ON

Manual operation: See "DMRS-Uplink" on page 110

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:DMRS:SGENeration <Method>

Selects the PDSCH DM-RS sequence generation method.

Suffix:

<cc> 0...99 (allocation)

<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)

<sgl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Method> NIDCell
Sequence generation based on the cell ID.
NIDDmrs
Sequence generation based on a pseudo-random seed value.
*RST: NIDCell

Example: //[Define DM-RS sequence type
CONF:UL:CC2:FRAM3:BWP2:SLOT4 :ALL5 : DMRS : SGEN
NIDC

Manual operation: See "PUSCH DMRS Sequence Generation (Transform Precod-
ing = Off)" on page 107

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:DMRS:TAPos <Symbol>

Defines the first symbol that the DM-RS uses.

Prerequisites for this command

® Select DM-RS mapping type A (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:MTYPe).

Suffix:

<cc> 0...99 (allocation)

<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)
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<sl> 0...x (slot)

<al> 0...99 (allocation)
Parameters:

<Symbol> 2|3

Example: //Define position of DM-RS

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:MTYP A
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS: TAP 3

Manual operation: See "PUSCH DMRS Location" on page 107

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:DMRS:TCONfig <State>

Turns codebook-based transmission on and off.

Suffix:
<cc> 0...99 (allocation)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<sl|> 0...x (slot)
<al> 0...99 (allocation)
Parameters:
<State> CODebook
Selects codebook-based transmission.
NCODebook
Selects non-codebook-based transmission.
Example: /[Select transmission type

CONF:UL:CC2:FRAM3:BWP2:SLOT4 :ALL5:DMRS: TCON COD

Manual operation: See "TxConfig" on page 108

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:TPMI <Value>

Selects the Transmit Precoding Matrix Indicator (TPMI) for codebook transmission.

Prerequisites for this command

® Select codebook transmission (CONFigure [ :NR5G] :UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:TCONfig).

Suffix:

<cc> 0...99 (allocation)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
<sl|> 0...x (slot)
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<al> 0...99 (allocation)
Parameters:

<Value>

Example: /[Select TPMI

CONF:UL:CC2:FRAM3:BWP2:SLOT4 :ALL5:DMRS: TCON COD
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS: TPMI 2

Manual operation: See "TPMI" on page 110

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:UEID <ID>

Defines the user ID of a PUSCH allocation.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<al> 0...99 (allocation)
Parameters:

<ID> <numeric value> (integer only)
Example: /[Define allocation 1D

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:UEID 8

Manual operation: See "User ID" on page 101

7.7.13 Enhanced PUSCH settings: PTRS

Commands to configure the PTRS described elsewhere.

® CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:UEID

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:

F AN Yoz o] R=] B I = S T 283
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:

ALLOCAtION<AIZIPTRS L. ottt ittt e e e e e e e e e 283
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:

ALLOCAtioN<al>PTRS:INGROUPS. ...cuuuieeeeieriteieeeeetieaeeeeeeeetaaeeeeerrataaeeeeeeeraaaeeeerenes 284
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:

ALLOCation<al>:PTRS:INID......ccceeiiriieieeeeeiiiee e e e ettt e e e e e e et e s e e e eee e e e e eeennnaeeeeenenen 285
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:

ALLOCatioN<al> PTRSINIID. .. .uuutiiiitiiieieeeeee ettt e e e e e e e e s e e e e e e e e e e e e s aeennneeee 285
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:

ALLOCatioN<al>:PTRSINSAMPIES. ...ceieieerieeieeieeitiieeeeeeeeee i e e e e eetaeeeeeeereraeeeeeeannanns 286
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CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCation<al>PTRSIPOWET.......cci e e e e e e e e e e e e e e e e e e e e e eeeeeeeenenennas 286
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:PTRS:REOFFSEt.........cceiiiiiiiriiiiiiiieaaaaaaese e e e e e eaeeerereeeeeeeeeeenensnnnnns 287
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLOCAtION<AI> P TRO IS TATE  tuuuiieeieeriieeeeeetttieeeeeeeetteeeeeereeraaseeseeranaeeeereesnanenss 288

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:PTRS:K <Value>

Defines an offset for the PTRS in the frequency domain.

Prerequisites for this command

® Turn off transform precoding (CONFigure [ :NR5G] : UL [ :CC<cc>] : TPRecoding
).

® Turnon PTRS (CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<Sl>:ALLocation<al>:PTRS[:STATe})

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<sl|> 0...x (slot)
<al> 0...99 (allocation)
Parameters:
<Value> 2| 4 [subcarrier]

*RST: 1
Example: /[Define PTRS offset

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:PTRS ON
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:PTRS:K 4

Manual operation: See "PTRS Configuration (Transform Precoding = Off)"
on page 110

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:PTRS:L <Value>

Defines an offset for the PTRS in the time domain.

Prerequisites for this command

® Turnon PTRS (CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:PTRS[:STATe})

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1..x (frame)
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<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Value> 1]2| 4 [OFDM symbols]
*RST: 1

Example: //[Define PTRS offset

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:PTRS ON
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:PTRS:L 4

Manual operation: See "PTRS Configuration (Transform Precoding = Off)"
on page 110
See "PTRS Configuration (Transform Precoding = On)"
on page 111

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:PTRS:NGRoups <PTRSGroups>

Defines the number of PTRS groups.

Prerequisites for this command

® Turn on transform precoding (CONFigure [ :NR5G] :UL[:CC<cc>] : TPRecoding
).

® Turnon PTRS (CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:PTRS[:STATe]).

Suffix:
<cc> 0...99 (allocation)
<fr> 1...x (frame)
<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
<al> 0...99 (allocation)
Parameters:
<PTRSGroups> 2|4|8
*RST: 2
Example: //Define samples of PTRS group

CONF:UL:CC2:TPR ON
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL4:PTRS ON
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL4:PTRS:NGR 8

Manual operation: See "PTRS Configuration (Transform Precoding = On)"
on page 111
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CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:PTRS:NID <Method>

Selects the PUSCH PTRS sequence generation method.

Prerequisites for this command
® Turn on transform precoding (CONFigure [ :NR5G] : UL[:CC<cc>] : TPRecoding

).

Suffix:

<cc> 0...99 (allocation)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<al> 0...x (slot)

Parameters:

<Method> NIDCell
Sequence generation based on the cell ID.
NIDPusch
Sequence generation based on a pseudo-random seed value.
*RST: NIDCell

Example: //[Define PTRS sequence method

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:PTRS:NID NIDP

Manual operation: See "PTRS Configuration (Transform Precoding = On)"
on page 111

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:PTRS:NIID <Value>

Defines the seed value for the PUSCH PTRS sequence generation.

Prerequisites for this command

® Turn on transform precoding (CONFigure [ :NR5G] :UL[:CC<cc>] : TPRecoding
).

® Select sequence generation method n_ID"PUSCH (CONFigure [ :NR5G] : UL :
CC<cc>] : FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:PTRS:

NID).
Suffix:
<cc> 0...x (slot)
<fr> 1...x (frame)
<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
<al> 0...99 (allocation)
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Parameters:

<Value> <numeric value> (integer only)
*RST: 0

Example: //Define seed value

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:PTRS:NID NIDP
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:PTRS:NIID 15

Manual operation: See "PTRS Configuration (Transform Precoding = On)"
on page 111

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:PTRS:NSAMples <Samples>

Defines the number of samples allocated to a PTRS group.

Prerequisites for this command

® Turn on transform precoding (CONFigure [ :NR5G] : UL[:CC<cc>] : TPRecoding
).

® Turnon PTRS (CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:PTRS[:STATe]).

Suffix:
<cc> 1...16 (component carrier)
<fr> 1...x (frame)
<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
<al> 0...99 (allocation)
Parameters:
<Samples> 2]4
*RST: 2
Example: /[Define samples of PTRS group

CONF:UL:CC2:TPR ON
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL4:PTRS ON
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL4:PTRS:NSAM 2

Manual operation: See "PTRS Configuration (Transform Precoding = On)"
on page 111

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
AlLLocation<al>:PTRS:POWer <Power>

Defines the relative power of the PTRS.

Prerequisites for this command

® Turnon PTRS (CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<Sl>:ALLocation<al>:PTRS[:STATe})
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Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<s|> 0...x (slot)
<al> 0...99 (allocation)
Parameters:
<Power> <numeric value>
*RST: 0
Default unit: dB
Example: /[Define PTRS power

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5: PTRS ON
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:PTRS:POW 1DB

Manual operation: See "PTRS Configuration (Transform Precoding = Off)"
on page 110
See "PTRS Configuration (Transform Precoding = On)"
on page 111

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:PTRS:REOFfset <Offset>

Defines the location of the PTRS in the frequency domain relative to the first subcar-

rier.

Prerequisites for this command

® Turn off transform precoding (CONFigure [ :NR5G] :UL[ :CC<cc>] : TPRecoding
).

® Turnon PTRS (CONFigure[:NR5G] :UL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:PTRS[:STATe])

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
<al> 0...99 (allocation)
Parameters:
<Offset> 0S00 | 0OS01 | OS10 | OS11
Defines an offset.
NONE
No offset.
*RST: 00
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Example: //[Define PTRS offset
CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5:PTRS ON
CONF:UL:CC2:FRAM3:BWP2:SLOT4 :ALL5: PTRS : REOF
0s10

Manual operation: See "PTRS Configuration (Transform Precoding = Off)"
on page 110

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:PTRS[:STATe] <State>

Turns the PTRS on and off.

Suffix:
<cc> 1...16 (component carrier)
<fr> 1...x (frame)
<bwp> 1...12 (bandwidth part)
<sgl> 0...x (slot)
<al> 0...99 (allocation)
Parameters:
<State> ON|OFF|1]0

*RST: OFF
Example: /[Turn on PTRS

CONF:UL:CC2:FRAM3:BWP2:SLOT4:ALL5: PTRS ON

Manual operation: See "PTRS Configuration (Transform Precoding = Off)"
on page 110
See "PTRS Configuration (Transform Precoding = On)"
on page 111

Enhanced PUSCH settings: scrambling / coding

Commands to configure the PTRS described elsewhere.

® CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:UEID

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:

ALLocation<al>:CCODING:IMCS......iiiieiiiiee et e et e e e e e e ee et e e e e eeaananss 289
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s>:

ALLocation<al>:CCODING:MCSTabIE........cceeieiiiiiiiiiiiiiiiieeeeae e e e e e e e e e e e e e eeeeeeeees 289
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:

ALLocation<al>:CCODING:RVINGEX....ccieieeeieeeeeieeeieeeeeeeeeeeeieese e s e e e e e e e e aaeaees 290
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CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:CCODING:XOVHEAM. .......ceeeieieiiieeeieeeeieiee e e e e e e e e e e eeeeeeeees 290
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:SCRAMDIING.......ccteeieiiiiiieieiieaaaaaa e e e e e e s e e eeeeeeereeeeeeeeeeeeenenennnnnaanns 291
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>
ALLocation<al>:SCRamMbIiNG:DSID........ccuuuiiereeiiiiiieieeeeeetiee e e e e eeetre e e e e e eeanaeeeeeeeranns 291

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:CCODing:IMCS <Value>

Selects the MCS index (lycs)-

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<s|> 0...x (slot)

<al> 0...x (slot)

Parameters:

<Value> The value range depends on:
» The modulation order (CONFigure [ :NR5G] : UL [:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:
CCODing:MCSTable).
» The modulation scheme of the PUSCH (CONFigure | :
NR5G] :UL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:MODulation).
*RST: 0

Example: //Select MCS index for modulation order 64QAM

CONF:UL:CC2:FRAM3:BWP2:SLOT3:ALL1:MOD QPSK
CONF:UL:CC2:FRAM3:BWP2:SLOT3:ALL1:CCOD:MCST Q64
CONF:UL:CC2:FRAM3:BWP2:SLOT3:ALL1:CCOD:IMCS 2

Manual operation: See "Channel Coding" on page 112

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:CCODing:MCSTable <Table>

Selects the modulation order (MCS table) of the PDSCH.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
<sl|> 1...12 (bandwidth part)
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<al> 0...99 (allocation)

Parameters:
<Table> Q64
Table for 64QAM.

Q64L
Table for 64QAM LowSE.

Q256
Table for 256QAM.

*RST: Q64

Example: //Select modulation order
CONF:UL:CC2:FRAM3:BWP2:SLOT3:ALL1:CCOD:MCST Q64

Manual operation: See "Channel Coding" on page 112

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:CCODing:RVINdex <Index>

Selects the redundancy version index.

Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<sl|> 0...x (slot)
<al> 0...99 (allocation)
Parameters:
<Index> Range: 0 to 3
*RST: 0
Example: //Select redundancy version index

CONF:UL:CC2:FRAM3:BWP2:SLOT2:ALL1:CCOD:RVIN 1

Manual operation: See "Channel Coding" on page 112

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:CCODing:XOVHead <Value>

Selects the xOverhead value.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)

<al> 0...99 (allocation)
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Parameters:
<Value> NO | N6 | N12 | N18
Example: /[Select xOverhead

CONF:UL:CC2:FRAM3:BWP2:SLOT2:ALL1:CCOD:XOVH 6

Manual operation: See "Channel Coding" on page 112

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:SCRambling <Method>

Selects the PUSCH scrambling method.

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Method> DSID
Sequence generation based on a pseudo-random seed value.
NIDCell
Sequence generation based on the cell ID.
*RST: NIDCell

Example: /IDefine PUSCH scrambling method

CONF:UL:CC2:FRAM3:BWP2:SLOT2:ALL1:SCR NIDC

Manual operation: See "PUSCH Scrambling" on page 113

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:SCRambling:DSID <Value>

Defines the seed value for the PDSCH scrambling.

Prerequisites for this command

® Select sequence generation method DMRS-Scrambling-ID (CONFigure [ :NR5G] :
UL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:

SCRambling).
Suffix:
<cc> 1...16 (component carrier)
<fr> 1..x (frame)
<bwp> 1...12 (bandwidth part)
<sl|> 0...x (slot)
<al> 0...99 (allocation)
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Parameters:

<Value> <numeric value> (integer only)
*RST: 0

Example: //Define seed value

CONF:UL:CC2:FRAM3:BWP2:SLOT3:ALL1:SCR DSID
CONF:UL:CC2:FRAM3:BWP2:SLOT3:ALL1:SCR:DSID 10

Manual operation: See "PUSCH Scrambling” on page 113

Enhanced PUSCH settings: custom constellation

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:

ALLocation<al>:CUSTOM:LOAD.......ccuueieeeieiietieeeeeeeeteeeeeeeeetee e e e e eretaaeeeeseeabaeeaees 292
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:CUSTom:MODUIAtioN..........coovuniiiiiieeeeee e 293
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>
ALLocation<al>:CUSTomM:NORMaIIZAtION........ccuuieiieeeeiiiieeeeeeee e e eea 293
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:CUSTOM:POSIION. .....uuiieiiiiitieeeeieetieeeeeeeeeree e e e e e eraeeeeeeeesa e eeaeens 294
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCAtioN<al>:CUSTOMISTATE. ..ccvtueieeeieireieeeeeeeeteeeeeeeeeteeeeeseeeanaeeeesensaaeeeeeenes 294
CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:CUSTOMISTORE. .......cuuieeeee et e et eeeee e e e e e e e e eeees 295

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:CUSTom:LOAD <FileName>

Loads a previously stored custom symbol constellation.

Prerequisites for this command

® Turn on custom symbol constellations (CONFigure [ :NR5G] :UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:AlLLocation<al>:CUSTom:STATe).

® File with a custom symbol constellation (. json format).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<FileName> String containing the path and name of the file.

The file extension is . json.
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Example: //Load custom symbol constellation
CONF:UL:CC2:FRAM:BWP2:ALL3:CUST:STAT ON
CONF:UL:CC2:FRAM:BWP2:ALL3:CUST: LOAD
'constellation.json'

Manual operation: See "Save / Load User Mapping" on page 115

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:CUSTom:MODulation <Modulation>

Selects the modulation order for custom symbol constellations.

Prerequisites for this command

® Turn on custom symbol constellations (CONFigure [ :NR5G] :UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:CUSTom:STATe).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Modulation> N2 | N4 | N16 | N64 | N256 | N1K | N4K | N16K
*RST: N2

Example: /[Select custom constellation modulation order

CONF:UL:CC2:FRAM:BWP2:ALL3:CUST:STAT ON
CONF:UL:CC2:FRAM:BWP2:ALL3:CUST:MOD N256

Manual operation: See "Modulation Order" on page 115

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:CUSTom:NORMalization <State>

Turns normalization for custom symbol constellations on and off.

Prerequisites for this command

® Turn on custom symbol constellations (CONFigure [ :NR5G] : UL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:CUSTom:STATe).

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)

<al> 0...99 (allocation)
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Parameters:
<State> ON|OFF|1]0

*RST: ON
Example: /[Turn on normalization

CONF:UL:CC2:FRAM:BWP2:ALL3:CUST:STAT ON
CONF:UL:CC2:FRAM:BWP2 :ALL3:CUST :NORM ON

Manual operation: See "Normalization" on page 115

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:CUSTom:POSition <Coordinates>

Defines the coordinates of the symbol positions in the complex plane.

Prerequisites for this command

® Turn on custom symbol constellations (CONFigure [ :NR5G] :UL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:CUSTom:STATe).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1...x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<Coordinates> String that contains the coordinates of the symbols.
The number of coordinates depends on the modulation order.
The order of values is: lsympoi1,Qsymbolt: lsymbolz: Qsymboli2s- -

Example: //Define symbol locations

CONF:UL:CC2:FRAM:BWP2:ALL3:CUST:STAT ON
CONF:UL:CC2:FRAM:BWP2:ALL3:CUST:POS
'1,1,1,-1,-1,1,-1,-1"

Manual operation: See "Position" on page 115

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:CUSTom:STATe <Slot>

Turns custom symbol constellations on and off.

Suffix:

<cc> 1...16 (component carrier)
<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)
<sl> 0...x (slot)
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<al> 0...99 (allocation)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on custom symbol constellations

CONF:UL:CC2:FRAM:BWP2:ALL3:CUST:STAT ON

Manual operation: See "State" on page 115

CONFigure[:NR5G]:UL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:CUSTom:STORe <FileName>

Saves the current custom symbol constellation.

Prerequisites for this command

® Turn on custom symbol constellations (CONFigure [ :NR5G] : UL[:CC<cc>] ¢
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:CUSTom:STATe).

Suffix:

<cc> 1...16 (component carrier)

<fr> 1..x (frame)

<bwp> 1...12 (bandwidth part)

<sl> 0...x (slot)

<al> 0...99 (allocation)

Parameters:

<FileName> String containing the path and name of the file.
The file extension is . json.

Example: //Save custom symbol constellation

CONF:UL:CC2:FRAM:BWP2:ALL3:CUST:STAT ON
CONF:UL:CC2:FRAM:BWP2:ALL3:CUST:STOR
'constellation.json'

Manual operation: See "Save / Load User Mapping" on page 115

Antenna port configuration

CONFigure[:NR5G]:UL[:CC<cc>]:PAMapping<cf>:PUSCh:AP<ap>.......ccccciiiiiiiiiiiiieinaeanns 295
CONFigure[:NR5G]:UL[:CC<cc>]:PAMapping<cf>:STATE........ceeeeeeeereeeeeeeeeeeienineeeeae e 296

CONFigure[:NR5G]:UL[:CC<cc>]:PAMapping<cf>:PUSCh:AP<ap> <State>

Selects the antenna port(s) that transmits the PUSCH. The selection indirectly also
selects the antenna port that transmits the PUSCH DMRS.

Suffix:
<cc> 1...16 (component carrier)
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<cf> 0 (antenna port configuration)
<ap> 0...99 (antenna port)
Parameters:
<State> ON|OFF|1]0
Turns the transmission on a specific antenna port on and off.
ALL
Turns on the tranmission on all antenna ports (1000 to 1011).
NONE

Turns off the transmission on all antenna ports.

By default, the transmission is on antenna port 1000 (configura-
tion 1) and 1001 (configuration 2).

Example: /[Turn on transmission on antenna port 11 (PUSCH DMRS) and
1011 (PUSCH) in configuration 1
CONF:UL:CC1:PAM1:PDSCH:AP1 ON

Manual operation: See "PUSCH" on page 120

CONFigure[:NR5G]:UL[:CC<cc>]:PAMapping<cf>:STATe <State>
Selects one of the antenna port configurations.

Effects of this command

® |f you turn on a configuration, the other antenna port configuration is automatically
turned off (and vice versa).

Suffix:
<cc> 1...16 (component carrier)
<cf> 0 (antenna port configuration)
Parameters:
<State> ON|OFF|1]0

*RST: ON for configuration 1
Example: /[Turn on antenna port configuration 2

CONF:UL:CC2:PAM2:STAT ON

Manual operation: See "State" on page 120

MIMO configuration

CONFigure[:NR5G]:MSHEIPEr:CONDUCON. ... ..uuuuuueaaaaeeeeeeeeseeeeeaeeeeeeeeeeeaeeeeenennnnnnnnaanaeens 296
CONFigure[:NRS5G]:MSHEIPErMHELPET......uiieieieetiieeeeeeeeiiee e e e e ettt e e e e eetaee e e e e eeataeeeeeeeens 297
CONFIQUrE[:NR G INSOUICES. ....cevvuuereeiietteieeeeettiaeeeeeeetttaeeeseststaaeaeseetanaeeeersssaasaeseees 297
INSTrument:BLOCk:CHANnRel[:SETTings][:CC<cc>]:APMapping<ap>:CONFigure................ 298

CONFigure[:NR5G]:MSHelper:CONDuctor <Format>

Selects the type of MIMO measurement.
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Prerequisites for this command
® Select MIMO setup (CONFigure [ :NR5G] :MSHelper :MHELper).

Effects of this command
® The command has an effect on the possibilities in the signal capture setup.

Parameters:

<Format> CONDucted
Selects conducted MIMO measurement.
OTA
Select over-the-air MIMO measurement.
*RST: CONDucted

Example: /[Select setup

CONF :MSH:MHEL MIMO
CONF :MSH:COND COND

Manual operation: See "Measurement Setup Helper" on page 74

CONFigure[:NR5G]:MSHelper:MHELper <Format>
Selects the type of setup for measurements with multiple data streams.

Effects of this command
® The command has an effect on the possibilities in the signal capture setup.
Parameters:

<Format> MANual
Selects a manual setup.

MIMO
Selects a MIMO setup.

MULTisiso
Selects a multi SISO setup.

*RST: MANual

Example: /[Select setup
CONF :MSH:MHEL MIMO

Manual operation: See "Measurement Setup Helper" on page 74

CONFigure[:NR5G]:NSOurces <InputSources>

Selects the number of input channels you are using to capture several streams of 1/Q

data.

Parameters:

<InputSources> *RST: 1

Example: //Select number of input sources

CONF:NSO 4
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INSTrument:BLOCk:CHANnNel[:SETTings][:CC<cc>]:APMapping<ap>:CONFigure
<Configuration>

Selects the input source to capture a certain antenna port configuration.

Suffix:

<cc> 1...16 (component carrier)

<ap> 0...99 (antenna port)

Parameters:

<Configuration> The value range depends on the number of input sources
(CONFigure[:NR5G] :NSOurces).

Example: /AP configuration 2 captured by input source 4

INST:BLOC:CHAN:APM2 :CONF 4

Advanced settings: global

CONFIgUre[:NRS5G]:ORAN:TCASE. .....ceeiiirrerernnennnnnnaaaaaaaeeeeeeeaaaaaaaereeereeeeeaerernssnnnnnnnnnns 298
CONFigure[:NRSG:UL[CCCC:IFNNF .. ..ttt e e e e et e e e e e e e 298
CONFigUre[:NRS5G:UL[ECC<CC>]:DC....cottueieeeeeeticeeeee ettt e e e e e ettt eeeeeebe e e e e e e snbae e e e s eennnas 299
CONFigure[:NR5G]:UL[:CC<CC>]:PUSCH:FHOPDING. ..veteeerrteeeeeeresesesesseseseseeseeesesseseenses 299
CONFigure[:NR5G]:UL[:CC<cc>]:PUSCh:HOPPING. .. .ccuieiiiiieii et 299
CONFigure[:NR5G]:UL[:CC<cc>]:RFUC:FZERO:FREQUENCY......ceuieiiiiniiiiiiiiieeei e 300
CONFigure[:NR5G]:UL[:CC<cc>]:RFUC:FZERO:MODE..........uuiaaaiaieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 300
CONFigure[:NR5GJ:UL[:CC<CC>]:RFUC:STATE. ...cevvrrrrrrrrrrnriiaaieiereseeeaeeesesereeeeeeesesssssranane, 301
CONFigure[:NR5G]:UL[:CC<cc>]:SFLatness:ECONMItIONS.......ceeeeriirueieeeeeiiiiieeeeeeeeieieeeeens 301
CONFigure[:NR5G]:UL[:CC<CC>]:TPRECOAING. .....cevrruieieeieirriiieeeeeetitaieeeeeernaeeeeeeestaeaeaaeens 301

CONFigure[:NR5G]:ORAN:TCASe <Testcase>

Selects an O-RAN test case.

Parameters:

<Testcase> <string>
String containing the name of the test case, e.g. "TC 3.2.3.1.1".
The string "NONE" removes a test case.
*RST: NONE

Example: //Select O-RAN test case TC 3.2.3.1.4

CONF:ORAN:TCAS "TC 3.2.3.1.4"

Manual operation: See "O-RAN Test Case" on page 118

CONFigure[:NR5G]:UL[:CC<cc>]:FNNF <FrameNumber>
Defines the 5G NR system frame number.

Suffix:
<cc> 1...16 (component carrier)
irrelevant
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Parameters:
<FrameNumber> *RST: 0
Example: //Define frame number

CONF:UL:ENNFE 124

Manual operation: See "Frame Number n_f" on page 117

CONFigure[:NR5G]:UL[:CC<cc>]:IDC <State>

Turns analysis of the DC carrier on and off.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0

*RST: OFF
Example: //Do not analyze DC carrier

CONF:UL:CC2:IDC ON

Manual operation: See "Handling of Carrier Leakage" on page 116

CONFigure[:NR5G]:UL[:CC<cc>]:PUSCh:FHOPping <Mode>
Selects the PUSCH frequency hopping mode.

Prerequisites for this command
® Configure exactly one PUSCH allocation.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Mode> DISable
No PUSCH frequency hopping.
INTRa
Intra-slot frequency hopping.
*RST: DISable
Example: /[Turn on intra-slot hopping

CONF:UL:PUSC:FHOP INTR

Manual operation: See "PUSCH Frequency Hopping" on page 117

CONFigure[:NR5G]:UL[:CC<cc>]:PUSCh:HOPPing <Mode>
Selects a hopping mode for the PUSCH DMRS sequence.
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Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Mode> GROup
Selects group hopping.
NONE
Selects no hopping.
SEQuence

Selects sequence hopping.

Manual operation: See "PUSCH Group or Sequence Hopping" on page 117

CONFigure[:NR5G]:UL[:CC<cc>]:RFUC:FZERo:FREQuency <Frequency>
Selects a frequency for RF upconversion.

Prerequisites for this command

® Turn on phase compensation (CONFigure [ :NR5G] : UL [ :CC<cc>] :RFUC:
STATe).

® Select mode to select custom frequency (CONFigure [ :NR5G] :UL[:CC<cc>] :
RFUC:FZERo : MODE).

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Frequency> <numeric value>
*RST: 0
Default unit: Hz
Example: /[Define frequency for RF upconversion

CONF:UL:CC2:RFUC:STAT ON
CONF:UL:CC2:RFUC:FZER:MODE MAN
CONF:UL:CC2:RFUC:FZER:FREQ 800MHZ

Manual operation: See "RF Upconversion" on page 118

CONFigure[:NR5G]:UL[:CC<cc>]:RFUC:FZERo:MODE <Mode>
Selects the frequency selection mode for RF upconversion.

Prerequisites for this command
® Turn on phase compensation (CONFigure [ :NR5G] : UL [ :CC<cc>] :RFUC:

STATe).
Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Mode> CF

Converts the signal to the center frequency.
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MANual

Converts the signal to another frequency.

You can define the frequency with CONFigure [ :NR5G] : UL :
CC<cc>] :RFUC:FZERo: FREQuency.

*RST: CF

Example: /[Select frequency mode for RF upconversion
CONF:UL:CC2:RFUC:STAT ON
CONF:UL:CC2:RFUC:FZER:MODE CF

Manual operation: See "RF Upconversion" on page 118

CONFigure[:NR5G]:UL[:CC<cc>]:RFUC:STATe <State>

Turns RF upconversion and corresponding phase compensation on and off.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0
*RST: ON
Example: /[Turn on phase compensation

CONF:UL:CC2:RFUC:STAT ON

Manual operation: See "RF Upconversion" on page 118

CONFigure[:NR5G]:UL[:CC<cc>]:SFLatness:ECONditions <State>
Turns extreme conditions for spectrum flatness measurements on and off.

Prerequisites for this command
® Select FR1 deployment (CONFigure [ :NR5G] :UL[:CC<cc>] : DFRange).

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on extreme conditions

CONF:UL:DFR LOW
CONF:UL:SFL:ECON ON

Manual operation: See "Extreme Conditions" on page 118

CONFigure[:NR5G]:UL[:CC<cc>]:TPRecoding <State>

Turns transform precoding on and off.
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Effects of this command

® When you turn on transform precoding after a preset, the FSWX automatically
changes the relative power of the PUSCH DMRS to 3 dB, according to 3GPP
38.214.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on transform precoding

CONF:UL:CC2:TPR ON

Manual operation: See "Transform Precoding" on page 63

Advanced settings: reference point A

CONFigure[:NR5G]:UL[:CC<cC>]:RPA:AFREQUENCY?....cereeiueeeeeeeeiiieeeeeeeteneeeeeesannaneeneeees 302
CONFigure[:NR5G]:UL[:CC<cCc>]:RPA:KZERO:SCFE........ciiieiiiiiiieeeeeeetcee e eeeiee e e e 302
CONFigure[:NR5G]:UL[:CC<cC>]:RPAKZERO:SCF T...cceviiiuiirniiiaieieieeeeeeeaeeeseeeereeeeeeennnnens 303
CONFigure[:NR5G]:UL[:CC<cC>]:RPAKZERO:SCNS.......ccoeieeieeeeeeeeeieere s e e 303
CONFigure[:NR5G]:UL[:CC<cC>]:RPA:KZERO:SCOT ....euiieeeiiieeeee ettt ee e e e 304
CONFigure[:NR5G]:UL[:CC<cC>]:RPA:KZERO:SCST ...ttt e e 304
CONFigure[:NR5G]:UL[:CC<CC>]:RPA:KZERO:SCTT ...ttt e e 304
CONFigure[:NR5G]:UL[:CC<CC>:RPAIRTCF .....cututiteueaaaaaaeee e e e e e e e e e e e e eeeeeeeeeeeeeeeeeeeneeeeeas 305
CONFigure[:NR5G]:UL[:CC<CC>]:RPA: TBOFTSEL?...cceeeeeeeeeeeieeeeeeeeeeeeeeeee e 305

CONFigure[:NR5G]:UL[:CC<cc>]:RPA:AFRequency?
Queries the absolute frequency of the reference point A.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<Frequency> <numeric value>

Default unit; Hz

Example: /IQuery location of reference point A
CONF:UL:CC2:RPA:AFR?

Usage: Query only

Manual operation: See "Reference Point A" on page 119

CONFigure[:NR5G]:UL[:CC<cc>]:RPA:KZERo0:SCFE <Offset>

Defines an offset relative to reference point A for bandwidth parts with 480 kHz subcar-
rier spacing.

User Manual 1706.7100.02 — 01 302



FSWX Remote commands

Configuration

Prerequisites for this command
® Bandwidth part with 480 kHz subcarrier spacing is available.

Suffix:

<cc> 1...16 (component carrier)
Parameters:

<Offset> 6|06

Example: /[Define offset

CONF:UL:CC2:RPA:KZER:SCFE O

Manual operation: See "k _0" on page 119

CONFigure[:NR5G]:UL[:CC<cc>]:RPA:KZER0:SCFT <Offset>

Defines an offset relative to reference point A for bandwidth parts with 15 kHz subcar-
rier spacing.

Prerequisites for this command
® Bandwidth part with 15 kHz subcarrier spacing is available.

Suffix:

<cc> 1...16 (component carrier)
Parameters:

<Offset> -6|/0|6

Example: /[Define offset

CONF:UL:CC2:RPA:KZER:SCFT 0

Manual operation: See "k _0" on page 119

CONFigure[:NR5G]:UL[:CC<cc>]:RPA:KZERo0:SCNS <Offset>

Defines an offset relative to reference point A for bandwidth parts with 960 kHz subcar-
rier spacing.

Prerequisites for this command

® Bandwidth part with 960 kHz subcarrier spacing is available.

Suffix:

<cc> 1...16 (component carrier)
Parameters:

<Offset> -6|0|6

Example: //Define offset

CONF:DL:CC2:RPA:KZER:SCNS 0

Manual operation: See "k 0" on page 119
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CONFigure[:NR5G]:UL[:CC<cc>]:RPA:KZER0:SCOT <Offset>

Defines an offset relative to reference point A for bandwidth parts with 120 kHz subcar-
rier spacing.

Prerequisites for this command

® Bandwidth part with 120 kHz subcarrier spacing is available.

Suffix:

<cc> 1...16 (component carrier)
Parameters:

<Offset> 6[0]|6

Example: //Define offset

CONF:UL:CC2:RPA:KZER:SCOT 0

Manual operation: See "k 0" on page 119

CONFigure[:NR5G]:UL[:CC<cc>]:RPA:KZERo0:SCST <Offset>

Defines an offset relative to reference point A for bandwidth parts with 60 kHz subcar-
rier spacing.

Prerequisites for this command
® Bandwidth part with 60 kHz subcarrier spacing is available.

Suffix:

<cc> 1...16 (component carrier)
Parameters:

<Offset> 6|0|6

Example: /[Define offset

CONF:UL:CC2:RPA:KZER:SCST 0

Manual operation: See "k_0" on page 119

CONFigure[:NR5G]:UL[:CC<cc>]:RPA:KZERo0:SCTT <Offset>

Defines an offset relative to reference point A for bandwidth parts with 30 kHz subcar-
rier spacing.

Prerequisites for this command

® Bandwidth part with 30 kHz subcarrier spacing is available.

Suffix:

<cc> 1...16 (component carrier)
Parameters:

<Offset> 6[0]|6

Example: //Define offset

CONF:UL:CC2:RPA:KZER:SCTT O

Manual operation: See "k 0" on page 119
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CONFigure[:NR5G]:UL[:CC<cc>]:RPA:RTCF <Frequency>

Defines the frequency of the reference point A relative to the carrier's center frequency.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Frequency> <numeric value>
Default unit: Hz
Example: /[Define location of reference point A

CONF:UL:CC2:RPA:RTCF -54.5MHZ

Manual operation: See "Reference Point A" on page 119

CONFigure[:NR5G]:UL[:CC<cc>]:RPA:TBOFfset?
Queries the TxBW offset of the reference point A.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<Offset> <numeric value>

Default unit: Hz

Example: /IQuery TxBW offset
CONF:UL:CC2:RPA:TBOF?

Usage: Query only

Manual operation: See "Reference Point A" on page 119

Frequency configuration

[SENSe:JFREQUENCY:CENTEIT:CCSCC>]. e iiiieeeeieieeeeeieieaeieninsntaaaaeaeeeeeeeaaaaaaaaeeeeeeeeennnnnes 305
[SENSe:]JFREQuency:CENTer[:CC<CC>:OFFSet..... ittt 306
[SENSe:]JFREQUENCY:CENTENSTEP. . .uuiiiiiiiiiiieieeeeeeiiie e e e eeaie s e s e reis s s s s e e eers s e e s eesaaneeaees 306

[SENSe:]JFREQuency:CENTer[:CC<cc>] <Frequency>

Sets the center frequency for RF measurements.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Frequency> <numeric value>
Range: fmin to fmax
*RST: 1 GHz

Default unit: Hz
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Example: //Define frequency for measurement on one carrier:
FREQ:CENT 1GHZ

Manual operation: See "Frequency configuration" on page 70
See "Center Frequency" on page 77

[SENSe:]JFREQuency:CENTer[:CC<cc>]:OFFSet <Offset>
Defines the general frequency offset.

Prerequisites for this command

® Select the first component carrier (CC1) as the reference point for the frequency
offset (CONFigure[:NR5G] : OREL).

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Offset> <numeric value>
» General frequency offset: frequency offset in Hz.
Default unit: Hz
Example: /IAdd a frequency offset of 50 Hz to the measurement frequency.

FREQ:CENT:OFFS 50HZ

Manual operation: See "Frequency configuration" on page 70
See "Center Frequency" on page 77

[SENSe:]FREQuency:CENTer:STEP <Frequency>

Defines the center frequency step size.

Parameters:

<Frequency> fax IS specified in the specifications document.
Range: 1 to fMAX
*RST: 0.1 x span
Default unit: Hz

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 78

7.7.21 Amplitude configuration

CALCUIAtESNZIUNIT:POWET ... teeaaaaeieee e e e e e e eeeeeeeeeeeeeeeeeeeensaaeasanseeeeeeeaaaaaaeaeeeeeennnnnnes 307
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVEL........c..cevrrrrrrreennnnn. 307
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet................ 308
INPULKID> AT TENUALION. .. e eeeeeeeiee e e et et ee e e e e e ettt eeeeeeeeeta e eeeeeassa e aeseesbaneeeeeesannsaeeenntannnnns 308
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INPUt<ip>:ATTENUAtION:AUTO ... .ceeiieie e e ee et i e e e et s e e e e et e e e s e e aaaa e s e e e eetaa e e e e eeensnaeaaaenes 309
INPut<ip>:ATTenuation:AUTO:MODE........co ettt e e e 309
INPUL<ip> EATT:RANGING . ... et et eeeeeieieeeiett e e s e e e e e e e e e e e e e e e e e eeeeeeeeeeaaeestn s aaaaeeeeeeeeaens 309
INPULKIP>IATTMECH. ...ttt e e e e e e e e e e e e e e e e e e e e e e eeeeeae e tasnnn e s e e e e e eaeeeaaaaaeeeees 310
INPUL<iD> AT T:MECH:AUTO. ..ttt ettt et e e e e e e e e e e et e e e enas e e eeaeenenns 310
INPULKID> E G AN S TATE] e et tettuiee e e ettt ee e e e ettt ee e e e e e eet e e eeseeaaa e eeesesstaseeeeestanasaesersransens 311
INP UL DS G AN S T AT . - ettt ettt ettt e et e et e et et e et e e e e eae e eaaa e e aennas 311
INPULKIDS GAINLEVALUET. vttt eeeeeeeeeeeeeereseeeeseseassseseeeeteseseseseeeeseseseseeseneseasesesesesaeneneens 312

CALCulate<n>:UNIT:POWer <Unit>
Selects the unit of the y-axis.
The unit applies to all power-based measurement windows with absolute values.

Suffix:
<n> 1..16

Parameters:

<Unit> DBM |V |A|W|DB|PCT|UNITless | DBPW | WATT | DBPT |
DBUV | DBMV | VOLT | DBUA | AMPere | DBM_mhz | DBM_hz |
DBUV_mhz | DBMV_mhz | DBUa_mhz | DBUV_m | DBUa_m |
DBPW_mhz | DBPT_mhz | DBUa_mmhz | DBUV_mmhz | DBM |
V|A|W|DBPW|WATT | DBUV | DBMV | VOLT | DBUA |
AMPere | DBM_mhz | DBM_hz | DBUa_mhz | DBUV_mhz |
DBmV_mhz | DBpW_mhz
(Units based on 1 MHz require installed R&S FSW3-K54 (EMI
measurements) option.)

*RST: dBm

Example: CALC:UNIT:POW DBM
Sets the power unit to dBm.

Manual operation: See "Power Level Unit" on page 80

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel
<RefLevel>

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> 1..16
<w> subwindow
Not supported by all applications
<t> 1.6
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Parameters:

<ReflLevel> 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 78

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet
<Offset>

Defines a reference level offset (for all traces in all windows).

Suffix:
<n> 1..16
<w> subwindow
Not supported by all applications
<t> 1..6
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: dB
Example: DISP:TRAC:Y:RLEV:OFFS -10dB

INPut<ip>:ATTenuation <Attenuation>
Prerequisite: INPut<ip>:ATTenuation:AUTO OFF

Defines or indicates the overall attenuation applied to the RF input of the FSWX.

Suffix:

<ip> 1..2

Parameters:

<Attenuation> Range: see specifications document
*RST: 10 dB (AUTO is set to ON)
Default unit: dB

Example: INP:ATT:AUTO OFF

INP:ATT 30dB
Defines a 30 dB attenuation.

Manual operation: See "RF Attenuation Overall" on page 79
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INPut<ip>:ATTenuation:AUTO <State>

Couples or decouples the attenuation to the reference level. Thus, when the reference
level is changed, the FSWX determines the signal level for optimal internal data pro-
cessing and sets the required attenuation accordingly.

Suffix:

<ip> 1..2

Parameters:

<State> ON|OFF |01
OFF | 0
The overall RF attenuation is defined by TNPut<ip>:
ATTenuation on page 308.
ON |1
Attenuation is automatically optimized for low distortion by avoid-
ing intermodulation, depending on the reference level.
*RST: 1

Example: INP:ATT:AUTO OFF

INP:ATT 5DB
Defines a manual attenuation value of 5 dB.

Manual operation: See "Optimization" on page 78

INPut<ip>:ATTenuation:AUTO:MODE <OptMode>

Selects the priority for signal processing when determining the required RF attenua-

tion.
Suffix:
<ip> 1..2
Parameters:
<OptMode> LDIStortion | LNOise
LNOise
Optimized for high sensitivity and low noise levels
LDIStortion
Optimized for low distortion by avoiding intermodulation
MANual
Define the attenuation manually using INPut<ip>:
ATTenuation on page 308.
*RST: LDIStortion (WLAN application: LNOise)
Example: INP:ATT:AUTO:MODE LNO

Manual operation: See "Optimization" on page 78

INPut<ip>:EATT:RANGing <Enhanced>

Enables or disables the enhanced electronic attenuator.
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For more information, see "Sensitivity of the hardware: RF attenuation" in the FSWX

User Manual.
Suffix:
<ip> 1]2
2
Parameters:
<Enhanced> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0

Manual operation: See "Enhanced Electronic Ranging" on page 80

INPut<ip>:ATT:MECH <Attenuation>

Prerequisite: Manual mechanical attenuation mode, see INPut<ip>:ATT:MECH:
AUTO on page 310.

Defines the mechanical attenuation value. You can switch off mechanical attenuation
entirely, or set it to 20 dB.

Suffix:

<ip> 1...2

Parameters:

<Attenuation> Default unit: dB

Example: INP:ATT:MECH:AUTO OFF

INP:ATT:MECH O

Manual operation: See "RF Attenuation Mechanical" on page 79

INPut<ip>:ATT:MECH:AUTO <State>

Determines how the mechanical RF attenuation is defined.

Suffix:

<ip> 1...2

Parameters:

<State> ON|OFF|0]1
OFF |0
Define the value using TNPut<ip>:ATT:MECH on page 310.
ON |1

The FSWX uses the electronic attenuator for attenuation levels
up to 19 dB. For higher levels, the FSWX enables the mechani-
cal attenuator for 20 dB attenuation, and covers the remaining
level by electronic attenuation.
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*RST: 1

Example: INP:ATT:MECH:AUTO OFF
INP:ATT:MECH 0

Manual operation: See "RF Attenuation Mechanical" on page 79

INPut<ip>:EGAIn[:STATe] <State>

Before this command can be used, the external preamplifier must be connected to the
FSWX. See the preamplifier's documentation for details.

When activated, the FSWX automatically compensates the magnitude and phase char-
acteristics of the external preamplifier in the measurement results.

Note that when an optional external preamplifier is activated, the internal preamplifier is
automatically disabled, and vice versa.

For multi-input instruments, you must enable correction from the external preamplifier
for each input individually. Correction cannot be enabled for multiple inputs at the same
time.

When deactivated, no compensation is performed even if an external preamplifier
remains connected.

Suffix:
<ip> 1]2
2
Parameters:
<State> ON|OFF |01
OFF | 0
No data correction is performed based on the external preampli-
fier
ON |1
Performs data corrections based on the external preamplifier
*RST: 0
Example: INP:EGA ON

INPut<ip>:GAIN:STATe <State>

Turns the internal preamplifier on and off. It requires the optional preamplifier hard-

ware.

Suffix:

<ip> 1.2
Parameters:

<State> ON|OFF |01

OFF |0
Switches the preamplifier off
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7.7.22

ON |1
The signal is preamplified by 20 dB

If an optional splitter is active, the preamplifier amplifies the input

signal in each signal path by 10 dB.
*RST: 0

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

Manual operation: See "Preamplifier" on page 79

INPut<ip>:GAIN[:VALue] <Gain>

Selects the "gain" if the preamplifier is activated (INP:GAIN:STAT ON, see
INPut<ip>:GAIN:STATe on page 311).

The command requires the additional preamplifier hardware option.

Suffix:

<ip> 1.2

Parameters:

<Gain> The following settings are available:
15 dB and 30 dB
All other values are rounded to the nearest of these two.
Default unit: dB

Example: INP:GAIN:STAT ON

INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Data capture

[SENSEe:INRS5G:FRAME:COUNL......uieiii et et et e e e e e e e e e e e eee s e eenaeeeen
[SENSe:]INR5G:FRAME:COUNEAUTO . ..cetiiieiee e eeieeeeeee e eees e e e e e eee e e e s e ee e e e enneeeaans
[SENSe:]INRS5G:FRAME:COUNESTATE. ..ceuueieeieeeeeeeee e et e e e e e e e e e e e e e e e e enans
[SENSE:INRSG:IFRAME:SLOT ... iciiieieei et e e et e s e e e e e e e e e e e e eren e eeenn e eeen
[SENSE:INRSG:FRAME:SRSLOL. .. iuiiiiiiiiiiee e ea e
S = ST 1A o PP PRRTP
[SENSE:ISWEED:CTMOUGE. ..ccuuiieteieeie et e et e et e et e et e e e e e e e eae e e e e e e eea e e e enneeeeans
[SENSE:ISWEED:LCAPIUIE. ...ttt e eeee e e et e et tee e et s e et e e eeae e e e s e eeee s e ean e e eea s eennaeeeean
[SENSE:ISWEED:TIME... .. it it r e e e e et et s e e et e e e e s e e eneeaneens
LI R O [ RS N U

[SENSe:]NR5G:FRAMe:COUNt <Frames>
Defines the number of frames to analyze.

Prerequisites for this command

® Turn on overall frame count ([ SENSe: ] NR5G: FRAMe : COUNt : STATe
on page 313).
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If the overall frame count is off, this command is a query only.

Parameters:
<Frames> <numeric value> (integer only)
*RST: 1
Example: //Define number of frames to analyze manually

NR5G: FRAM:COUN:STAT ON
NR5G:FRAM:COUN 10

Manual operation: See "Number of Frames to Analyze" on page 122

[SENSe:INR5G:FRAMe: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 as specified by 3GPP.
OFF | 0
Turns on manual selection of the number of frames.
Example: /[Turn on automatic selection of analyzed frames

NR5G: FRAM: COUN:AUTO ON

Manual operation: See "Frame Analysis" on page 121

[SENSe:]NR5G:FRAMe:COUNt:STATe <State>
Turns manual definition of number of frames to analyze on and off.

Parameters:
<State> OFF | 0
The FSWX analyzes all frames in the capture buffer.

ON |1
Define the number of frames to analyze with [SENSe: ]NR5G:
FRAMe : COUNt.

*RST: ON

Example: [[Turn on overall frame count.
NR5G: FRAM:COUN: STAT ON

Manual operation: See "Overall Frame Count" on page 121

[SENSe:INR5G:FRAMe:SLOT <Slots>
Defines the number of slots that are analyzed.

Parameters:
<Slots> ALL
Analyzes all slots in a frame.
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<numeric value> (integer only)
Analyzes a certain number of slots in a frame.

*RST: ALL

Example: //Analyze all slots in a frame
NR5G: FRAM: SLOT ALL

Manual operation: See "Slots per Frame" on page 122

[SENSe:INR5G:FRAMe:SRSLot <State>

Turns analysis of custom signals with repeating slots on and off.

Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on repeated slot analysis

NR5G:FRAM: SRSL ON

Manual operation: See "Signal Repeats Slots" on page 122

[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 81

[SENSe:]SWEep:CTMode <Mode>
Selects the capture mode.

Prerequisites for this command
® Select FR2-2 (CONFigure [ :NR5G] : UL[:CC<cc>] : DFRange on page 221).

Parameters:
<Mode> AUTO

Automatic determination of the capture time.

MANual

Manual definition of the capture time.

Define the capture time with [SENSe: ] SWEep: TIME.
Example: /[Select capture time mode

CONF:UL:DFR EHIG
SWE:CTM AUTO
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Manual operation: See "Capture Time" on page 80

[SENSe:]SWEep:LCAPture <State>
Turns the long capture on and off.

Prerequisites for this command

® Number of component carriers must be "1" (CONFigure [ :NR5G] : NOCC).

® Multi frame configuration is not supported. Every frame must have the same config-
uration.

Effects of this command

® Frame count functions become unavailable:
[SENSe: ]NR5G: FRAMe : COUNt
[SENSe: ]NR5G: FRAMe : COUNt : AUTO

® [SENSe:]NR5G:FRAMe:COUNt:STATe

Parameters:

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

Example: /[Turn on long capture

SWE : LCAP ON

Manual operation: See "Long Capture" on page 81

[SENSe:]SWEep:TIME <CaptureLength>

Defines the capture time.

Parameters:

<CaptureLength> <numeric value>
*RST: 20.1 ms
Default unit: s

Example: /[Define capture time

SWE:TIME 40ms

Manual operation: See "Capture Time" on page 80

TRACe:IQ:SRATe?
Queries the capture sampling rate.

Return values:
<SamplingRate> <numeric value> (integer only)

Example: /IQuery sample rate
TRAC:IQ:SRAT?

Usage: Query only
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7.7.23 Trigger
TRIGQEN:SEQUENCEIDTIME...uuu i iiiieiiieeeeeeeeee e e ettt e e e e e et ee e e e e eeab e e e e e eersaeseeesestanaaaeees 316
TRIGger[:SEQuence]:HOLDOff<ant>[:TIME]......c.uiiiiieeierieieereeiieieeeeeeinae e e eeeen e e eeeeannanns 316
TRIGger[:SEQuence]:IFPOWEr:HOLDO..........uuuiiiiiieciieie e eeeeeeeeeeee e e eeeeeeaen s 316
TRIGger[:SEQUENCE]:IFPOWEIHY STErESIS. ..ccvvrurririiiriieiaieieieeeeeeeaeeaaaeeeeeeeeeeeeeesranearnna———_ 317
TRIGger[:SEQuence]:LEVel<ant>[:EXTernal<tp>].......ccuurururuuuiiiieieieieeeeeeeeeeeeeeeeeeeeeeeesennnes 317
TRIGger[:SEQuUeNce]:LEVEI<ant>:IFPOWET............ccceieeeieiieiieiiiinieeaaaaas e e e e e eeaeaeaeeeeeeeeeeee 317
TRIGger[:SEQuence]:LEVel<ant>:IQPOWET...........ceeieeiiiiiieieeeeeeiiee e e ettt eeeeeernne e e e e e enranns 318
TRIGger[:SEQuUeNce]:LEVel<ant>:RFPOWET..........ccuuceiieeiiiiieeeeeeeeeiee e ee e et eeeeeeeeaaeaeeeeens 318
TRIGQEr:SEQUENCEL:PORTSANE ... i iiiiiiiiie e ceeeiiee e et e e e e e e e e e e e eara e e e e eeeanas 319
TRIGQEI:SEQUENCE]:SLOPE. .. .cii i i e i e e eeee ettt e e e e s e e e e e e e e e e e e e e e e e e e eeeeeeeesensannannas 319
TRIGQer[:SEQUENCE]:SOURCESANE>.......ccceeiieeieeeieeeeeeeiet e ee e e e e e e e e aeaaeeeeeeeeeeeeeseennes 319

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.

Parameters:

<DropoutTime> Dropout time of the trigger.
Range: 0sto10.0s
*RST: Os

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

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: Os to 10s
*RST: Os
Default unit: S
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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: 05V to 3.5V
*RST: 14V
Default unit: V

Example: /[Define trigger level

TRIG:LEV 2V

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>
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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>

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)
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
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TRIGger[:SEQuence]:PORT<ant> <port>

Selects the trigger port for measurements with devices that have several trigger ports.

Suffix:
<ant>
Parameters:
<port> PORT1
PORT2
PORT3
Example: /[Select trigger port 1

TRIG:PORT PORT1

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

TRIGger[:SEQuence]:SOURce<ant> <Source>
Selects the trigger source.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure this situation is avoided in your remote control programs.

Suffix:

<ant>

Parameters:

<Source> IMMediate
Free run (no trigger event to start a measurement).
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.
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IQPower

Measurement starts when the sampled 1/Q data exceeds a cer-
tain magnitude.

For applications that process I/Q data, such as the 1/Q analyzer
or optional applications.

PSEN
External power sensor
*RST: IMMediate
Optimization
[SENSE:[IQ:XCORIEIatioN[:STATE]. . eevuuuieieerieriaeieeteetiuaeeeeeeannaseeerretnreseeeeesnaasseereernaaaaaees 320

[SENSe:]IQ:XCORrelation[:STATe] <State>

If enabled, the application demodulates the signal and calculates the error vectors on
the two signal paths first. Then the calculated error vectors from both paths are correla-
ted in the time and the frequency domain. As a result, noise, distortion from inherent
analyzer components and other transmission effects in the signal are eliminated. Thus,
the EVM improves.

Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on cross-correlation
TQ:XCOR ON

Manual operation: See "Improve EVM (via X-Corr)" on page 81

Tracking

[SENSe:]INR5G:DEMOd:CESTIMAtioN. .. .ceuieieeiei ettt e e e e e e e enas 320
[SENSE:INREG:IQ:GIQE ... v eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseseseseseseeeeseseseseseseeseseseseseseseaeesen. 321
[SENSE:INRS5G:TRACKING:LEVEL.....ccieieeeeeieieieiettteeeeeae s e e e e e e e e e e e e e e e eeeee e e aeeenennnee s 321
[SENSE:INRSG:TRACKINGIPHASE. .. .ottt e ettt e et e e e e e et e e e e e ee b as 321
[SENSe:INRSG:TRACKING: TIME. ... ettt et e e e e et e e e e e e e e e e eena e 322
[SENSe:INRS5G:TRACKING: TPUT:STATE. ..ceeeiieee ettt ettt e e e e e e e e eeas 322

[SENSe:]NR5G:DEMod:CESTimation <State>

Selects the channel estimation method.

Parameters:

<State> LINT
Channel estimation by interpolating the missing information.
OFF

Turns off channel estimation.
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PILPay
Channel estimation by examining both the reference signal and
the payload resource elements.

Example: /[Select channel estimation method
NR5G:DEM:CEST PILP

Manual operation: See "Channel Estimation" on page 123

[SENSe:]NR5G:1Q:GIQE <State>

Turns the calculation of the gain imbalance and the quadrature error in the result sum-
mary on and off.

Parameters:
<State> ON|OFF|1]0
*RST: ON
Example: [[Turn off calculation of results

NR5G:IQ:GIQE OFF

Manual operation: See "Gain Imbalance / Quadrature Error" on page 136

[SENSe:]NR5G:TRACking:LEVel <State>

Turns level tracking on and off.

Parameters:
<State> ON|OFF |01

*RST: OFF
Example: /[Turn on level tracking

TRAC:LEV ON

Manual operation: See "Level Tracking" on page 124

[SENSe:]NR5G:TRACking:PHASe <State>
Turns phase tracking on and off.

Parameters:
<State> OFF
Deactivate phase tracking

PIL
Pilot only
Corresponds to ON for PRACH analysis

PILPAY
Pilot and payload
Unavailable for PRACH analysis.

*RST: OFF
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Example: //Use pilots and payload for channel estimation
SENS:TRAC:PHAS PILPAY

Manual operation: See "Phase" on page 124

[SENSe:]NR5G:TRACKking:TIME <State>

Turns time tracking on and off.

Parameters:

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

Example: /[Turn on time tracking

NR5G:TRAC:TIME ON

Manual operation: See "Time Tracking" on page 124

[SENSe:]NR5G:TRACking:TPUT:STATe <State>
Turns the throuput measurement on and off.

Effects of this command
® Number of analyzed frames is set to manual ([ SENSe: ] NR5G: FRAMe : COUNTt :

AUTO).
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on throughput measurement

NR5G:TRAC:TPUT: STAT ON

Manual operation: See "Throughput Measurement State" on page 136

Demodulation

[SENSE:INRS5G:DEMOC:CMETROM. .. .ccttuuieeeeeiiiieieee ettt e e e e e ettt e e e e e eeteeeeeeeanneeeesesrnnnnnns 323
[SENSE:INRSG:DEMOA: DD ATA. 1ttttitittit ittt e s s e e e e e s aneans 323
[SENSe:]INRS5G:DEMOA:EFLRANGE. ... ceuieiieieee ettt e et e e e e e e 323
[SENSE:INRSG:DEMOA:FILTEN .. et eeeeee ettt ettt et e e et e eee e e e en e e e e e e aenaenas 324
[SENSEe:INRS5G:DEMOA:PRDALA. .. ccuuieteeeeeee ettt ettt e e e e e e eans 324
[SENSe:INR5G:DEMOA:SATRANSIENt . c.cetretietntueaaaaaeaeeeeeeeeeeeeeeeeeeeeeeeeeeenennnnnanaaaaaaeaeeeeas 324
[SENSe:INR5G:DEMOA:SBTRANSIENt.....cceieeeeeeeeeieiieieieieiiiieeeasaaaese s e e e eeeeaeaeeeeeeeeeeeennnnnnnes 325
[SENSe:INR5G:DEMOd: TPERIOQ. .....iitieeeiii et e s e et e e s e e e e e e et e e e e eneenas 325
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[SENSe:]NR5G:DEMod:CMEThod <State>
Selects the EVM calculation method.

Parameters:
<State> HPOS
EVM at high timing position

LPOS
EVM at low timing position

OTP
EVM at optimal timing position

TGPP
EVM according to 3GPP definition

*RST: TGPP

Example: //Select EVM calculation method
NR5G:DEM:CMET TGPP

Manual operation: See "EVM Calculation Method" on page 85

[SENSe:]NR5G:DEMod:DDATa <State>
Selects the point at which the data is demodulated for the bitstream.

Parameters:
<State> ADEScramble
Demodulates the descrambled data.

BDEScramble
Demodulates the scrambled data.

DPData
Demodulates the decoded data.

*RST: BDEScramble

Example: /[Demodulate decoded data
NR5G:DEM: DDAT DPD

Manual operation: See "Demodulation Data" on page 83

[SENSe:]NR5G:DEMod:EFLRange <State>

Turns the extended frequency lock range on and off.

Parameters:
<State> ON|OFF|1]|0
*RST: OFF
Example: Turn on extended frequency lock range

NR5G:DEM:EFLR ON

Manual operation: See "Extended Frequency Lock Range" on page 85
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[SENSe:]NR5G:DEMod:FILTer <Filter>

Selects the filter for suppression of neighboring channels.

Parameters:
<Filter> MFILter
Multi-carrier filter.
NONE
No filter.
PBWP
Bandwidthpart filter.
*RST: NONE
Example: /[Select multi-carrier filter

NR5G:DEM:FILT MFIL

Manual operation: See "Filter" on page 85

[SENSe:]NR5G:DEMod:PRData <Reference>
Selects the PUSCH reference data.

Note that when you select an ORAN test case, this setting is automatically adjusted to
the ORAN test case.

Parameters:
<Reference> AUTO
Automatic detection of reference values.

PASLots

Available when the ORAN application is installed.

PDSCH based on NR-TM PN23 (pseudo random sequence 23)
with all PUSCH having the same sequence.

If an ORAN test case is selected (CONFigure [ :NR5G] : ORAN:
TCASe, this parameter selects the ORAN PN23 sequence for all
PUSCH.

PN23

Available when the ORAN application is installed.

PDSCH based on NR-TM PN23 (pseudo random sequence 23)
with each PUSCH getting its own sequence.

If an ORAN test case is selected (CONFigure [ :NR5G] : ORAN:
TCASe, this parameter selects the ORAN PN23 sequence.

*RST: AUTO

Example: //Select PDSCH reference data
NR5G:DEM: PRD AUTO

Manual operation: See "PUSCH Reference Data" on page 84

[SENSe:]NR5G:DEMod:SATRansient <Symbol>

Selects the symbol right after the transient period.
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Prerequisites for this command
® Select a transient period = 10 us ([SENSe: | NR5G: DEMod : TPER1od).

Parameters:

<Symbol> String containing the symbol numbers as a comma separated
list.

Example: /[Select symbol before transient

NR5G:DEM: TPER US2
NR5G:DEM:SATR "1,5,9"

Manual operation: See "Transient Period" on page 84

[SENSe:]NR5G:DEMod:SBTRansient <Symbol>
Selects the symbol right before the transient period.

Prerequisites for this command
® Select a transient period # 10 us ([ SENSe: | NR5G: DEMod : TPER1 0d).

Parameters:

<Symbol> String containing the symbol numbers as a comma separated
list.

Example: /[Select symbol before transient

NR5G:DEM:TPER US2
NR5G:DEM:SBTR "1,5,9"

Manual operation: See "Transient Period" on page 84

[SENSe:INR5G:DEMod:TPERiod <State>

Selects the time period of the transient.

Parameters:

<State> US2 | US4 | US7 | US10
Transient period in ys. Available transient periods depend on the
selected subcarrier spacing.

Example: /[Select transient period

NR5G:DEM: TPER US2

Manual operation: See "Transient Period" on page 84

PRACH analysis

CONFigure[:NR5G]:UL[:CC<CC>:PRACH:FORMAEL. ... eeeeeeeeeeseeeeseseeseseesessesessesessesesseeenn. 326
CONFigUre[:NR5G]:UL[:CC<CCS:PRACI:LRA ..o eeeeeeeeseeeeseeeeseeeeseeseseeseseeseeenn. 326
CONFigure[:NR5G]:UL[:CC<CC>]:PRACH:POWET.....ccccettirieiieeeeeiniiie e e eeeeie e e e e eeeanne e e e eeeanas 326
CONFigure[:NR5G]:UL[:CC<cc>]:PRACH:PREAMDIE.......cceeieieeeeeeeeeeeeeieeeeeeeeeeeieeieiines 327
CONFigure[:NR5G]:UL[:CC<cc>]:PRACH:RBOFTSEL.......ccvuieeeieiiiiiieeeieeiiieeeeeeeeree e e eeenaa 327
CONFigure[:NR5G]:UL[:CC<cc>]:PRACHh:RSEQUENCE.......ceceerrrreieeeeeeriieeeeeeeeereeeeeeeernnanns 327
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CONFigUre[:NR5G]:UL[:CC<CC:PRACHIRSET. ovueeeeeeeseeeeseeseseeseseeseseesessesesseseeseseesesenees 327
CONFigUre[:NREG]:UL[:CC<CCS:PRACN:SCTS. c..eeeeeeeeeeeeeeseeeeseeseseeseseeseseeseseseseeseseesenens 328
CONFigure[:NR5G]:UL[:CC<CC>]:PRACH:ZCZONE.....cceeeeeeeieenrunnaaaaaaaaaeeeeeeeaaaaaeeeeeeeeeennees 328

CONFigure[:NR5G]:UL[:CC<cc>]:PRACh:FORMat <Format>
Selects the PRACH format.

Suffix:
<cc> 1...16 (component carrier)

Parameters:
<Format> 0|1]2|3|A1|A2|A3|B1|B2|B3|B4|C0|C2
*RST: A1

Example: /[Select PRACH format
CONF:UL:CC2:PRAC:FORM B4

Manual operation: See "Preamble Format" on page 126

CONFigure[:NR5G]:UL[:CC<cc>]:PRACh:LRA <Value>
Selects the PRACH parameter Lga.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Value> L139 | L571 | L839 | L1151
The availability of the parameters depends on the PRACH for-
mat and subcarrier spacing.
*CONFigure [ :NR5G] :UL[:CC<cc>] : PRACh:FORMat
*CONFigure [ :NR5G] :UL[:CC<cc>] : PRACh:SCS
*RST: L839

Example: /[Select L_RA

CONF:UL:PRAC:FORM Al
CONF:UL:PRAC:3SCS SS15
CONF:UL:PRAC:LRA L139

Manual operation: See "L_RA" on page 127

CONFigure[:NR5G]:UL[:CC<cc>]:PRACh:POWer <Power>
Defines the relative power of the PRACH.

Suffix:

<cc> 1...16 (component carrier)
Parameters:

<Power> *RST: 0

Default unit: dB
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Example: //Select PRACH power
CONF:UL:CC2:PRAC:POW -3

Manual operation: See "Rel. Power" on page 127

CONFigure[:NR5G]:UL[:CC<cc>]:PRACh:PREamble <Index>
Selects the PRACH preamble index.

Suffix:

<cc> 1...16 (component carrier)
Parameters:

<Index> *RST: 0

Example: /[Select preamble index

CONF:UL:CC2:PRAC:PRE 2

Manual operation: See "Preamble Index" on page 128

CONFigure[:NR5G]:UL[:CC<cc>]:PRACh:RBOFfset <Offset>
Defines the resource block offset for the PRACH.

Suffix:

<cc> 1...16 (component carrier)
Parameters:

<Offset> *RST: 0

Example: //Select PRACH resource block offset

CONF:UL:CC2:PRAC:RBOF 10

Manual operation: See "RB Offset" on page 127

CONFigure[:NR5G]:UL[:CC<cc>]:PRACh:RSEQuence <Index>

Defines the PRACH logical root sequence index.

Suffix:

<cc> 1...16 (component carrier)
Parameters:

<Index> *RST: 0

Example: //Select logical root sequence index

CONF:UL:CC2:PRAC:RSEQ 4

Manual operation: See "Logical Root Sequ. Idx" on page 127

CONFigure[:NR5G]:UL[:CC<cc>]:PRACh:RSET <Type>
Selects the restricted set for the PRACH.
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Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Type> NONE |A|B
Restricted sets Type A and Type B are only supported by
PRACH formats 0 to 3 (CONFigure [ :NR5G] :UL[:CC<cc>] :
PRACh: FORMat).

Example: //Select PRACH restricted set

CONF:UL:CC2:PRAC:RBOF A

Manual operation: See "Restricted Set" on page 127

CONFigure[:NR5G]:UL[:CC<cc>]:PRACh:SCS <SubcarrierSpacing>
Select the subcarrier spacing of the PRACH.

Suffix:
<cc> 1...16 (component carrier)

Parameters:

<SubcarrierSpacing> SS1_25| SS5| SS15 | SS30 | SS60 | SS120 | SS480 | SS960
The availability of subcarrier spacings depends on the selected
deployment and PRACH format (CONFigure [ :NR5G] : UL [ :
CC<CC>]:DFRangeandCONFigure[:NRSG]:UL[:CC<CC>]:
PRACh: FORMat).

Example: //Select PRACH subcarrier spacing
CONF:UL:CC2:DFR LOW
CONF:UL:CC2:PRAC:FORM 0
CONF:UL:CC2:PRAC:SCS sSS1 25

Manual operation: See "Subcarrier Spacing (PRACH)" on page 127

CONFigure[:NR5G]:UL[:CC<cc>]:PRACh:ZCZone <Index>

Defines the PRACH zero correlation zone.

Suffix:

<cc> 1...16 (component carrier)
Parameters:

<Index> *RST: 0

Example: /[Select zero correlation zone

CONF:UL:CC2:PRAC:7ZCZ 1

Manual operation: See "Zero Correlation Zone" on page 128
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7.7.28 Frequency sweep measurements

Commands to configure frequency sweep measurements described elsewhere.
® CONFigure[:NR5G]:LDIRection on page 220

® MMEMory:LOAD:DEModsetting:ALL on page 223

® VMMEMory:LOAD:DEModsetting[:CC<cc>] on page 224

® MMEMory:STORe<n>:DEModsetting:ALL on page 224

® MMEMory:STORe<n>:DEModsetting[:CC<cc>] on page 224

® CONFigure[:NR5G]:UL[:CC<cc>] :BW on page 220

Refer also to the user manual of the FSWX base unit for a list of commands supported
by the frequency sweep measurements that are not specific to the 5G NR application.

[SENSe:IPOWer:ACHaNNEl:AACHANNEL. ......ceiiiiieiiiiiieeeeeeaae e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeenenennas 329
[SENSE:IPOWETPCLASS. .......ceeeteeeeieerererritataaaaeieseseeeaeaaasseseeeerererssstsraraara—aaeseseeeens 329
[SENSE: IPOWEISEMIFF . ...cciitiieieetieieee e e ettt e e e ettt ee e e e e e eeat e s e e e e eet e eeeeeastaaeeeesentannaaaaees 330
[SENSe:]IPOWer:SEM:UL:REQUIFEMENL......uuuiiiiieiiiieeeeeeiites e e s seeiane s e eeseeiaseeeseeeananseeaeees 330
[SENSE:IPOWETTID .ot eeeee e seeeeeseseeeeeeeeeeeeeeseseseseseseseseseseeeeeeeeneseseseseseseseseneses 330
CALCulate<n>:LIMit<li>:ACPOWEIPMODE.......cccuiiieeieiri e enns 331

[SENSe:]POWer:ACHannel:AACHannel <Channel>

Selects the bandwidth of the adjacent channel for ACLR measurements.

Parameters:

<Channel> E500
Selects an WCDMA signal with 3.84 MHz bandwidth as
assumed adjacent channel carrier.
NOSBw
Selects an 5G NR signal as assumed adjacent channel carrier.
*RST: NOSBw

Example: //Select assumed adjacent channel

POW:ACH:AACH NOSB

Manual operation: See "Adjacent Channels" on page 64

[SENSe:]POWer:PCLass <PowerClass>

Selects the power class of a UE for ACLR measurements.

Parameters:

<PowerClass> PC1|PC1_5|PC2|PC3
*RST: PC2

Example: /[Select power class

POW:PCL PC3

Manual operation: See "Power Class" on page 64
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[SENSe:]POWer:SEM:IFF <Size>
Selects the size of the DUT for the SEM measurement.

Prerequisites for this command
® Select FR2 deployment (CONFigure [ :NR5G] :UL[:CC<cc>] : DFRange).

Parameters:
<Size> DUT15
DUT size <15 cm
DUT30
DUT size <30 cm
*RST: DUT15
Example: /[Select DUT size

CONF:UL:DFR HIGH
POW:SEM: IFF DUT30

Manual operation: See "IFF (Indirect Far Field)" on page 64

[SENSe:]POWer:SEM:UL:REQuirement <Requirement>

Selects the network signaled value for the spectrum emission mask.

Parameters:

<Requirement> GENeral
SEM without additional requirements.
NS35
Applies additional limits according to 3GPP.
*RST: GENeral

Example: /[Select network signaled value

POW:SEM:UL:REQ NS35

Manual operation: See "Network Signaled Value" on page 66

[SENSe:]POWer:TID <ID>
Selects the test ID for ACLR measurements.

Prerequisites for this command

® Select FR2 frequency deployment (CONFigure [ :NR5G] : UL [ :CC<cc>] :
DFRange on page 221).

Parameters:
<|ID> NONE
No test ID.

ID1|ID2|ID3|ID4 |ID5|1ID6 |ID7 | ID8 | ID9 | ID10 | ID11 |
ID12 | ID13 | ID14 | ID15
Test ID 1 to 15.
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Example: /[Select ACLR test ID
CONF:UL:DFR HIGH
POW:TID ID1

Manual operation: See "Test ID" on page 64

CALCulate<n>:LIMit<li>:ACPower:PMODe <Mode>

Selects the limit evaluation mode for ACLR measurements.

Suffix:

<n> irrelevant

<li> irrelevant

Parameters:

<Mode> AND
Overall limit check passes if both absolute and relative limit
checks pass.
OR
Overall limit check passes if either absolute or relative limit
checks pass.
*RST: AND

Example: //Select evaluation mode

CALC:LIM:ACP:PMOD AND

Manual operation: See "Total Limit Pass Mode" on page 65

7.8 Result evaluation

e General analysis t00IS. . ...oiii i 331
e Analysis tools for I/Q MeasUremMENtS......ccceeveeiiiiccciiiiieee e e e 346

7.8.1 General analysis tools

@ TTACE BXPOIM . ettt et et e e e e e e e e e e e e e ——————————————— 331
L I B 1T To =10 Yo | PSP 333
L I 4 o o o F PP POPPPPPPPPPP 335
L I V= T = - T PP PPPPRTURPNE 338

7.8.1.1 Trace export

FORMat: DEXPOr:DSEPAratOr. . .....ccceviiieeeeeeiiiieeeeeeeiteee e e e e eete e e e e e e eeae s e e s e e et e e e eerenaaneas 332
FORMat:DEXPOIMHEADET . .....cuuuieeeeieeeteeeeeeeetiee e e e e e eetee e e e e eeaaaaeeeesesstseeeeestanaaaeeersransnns 332
FORMAt:DEXPOMTRACES. ...ccvvuieeeeietitieieeeieetiaeeeeeetetaaeeeseetanaeeeereetaaeesersstaasaeserssnnnns 332
MMEMOrY:STORESNZTRACE. ..ccctttittutetu e ae e e e e e e e e e e e e e ee ettt eeaeeeeeetntnnn e e e e e e e e eaeaaaaaans 333
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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 a decimal separator, e.g. 4,05.

POINt
Uses a point as a 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.

For details on data formats, see "Reference: ASCII file export format" in the FSWX

User Manual.
Parameters:
<State> ON|OFF |01
*RST: 1
Example: FORM:DEXP:HEAD OFF

FORMat:DEXPort:TRACes <Selection>
Selects the data to be included in a data export file.

Parameters:
<Selection> SINGIe | 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

Example: FORM:DEXP:TRAC ALL
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MMEMory:STORe<n>:TRACe <Trace>, <FileName>
Exports trace data from the specified window to an ASCII file.

For details on data formats, see "Reference: ASCII file export format" in the FSWX
User Manual.

internal volatile memory mode

In internal volatile memory mode, settings that are stored on the instrument are stored
to volatile memory, which is restricted in size. Thus, a "Memory limit reached" error can
occur although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For more information, see "Security settings" in the FSWX User Manual.

Suffix:

<n> 1..16

Parameters:

<Trace> Number of the trace to be stored
(This parameter is ignored if the option "Export all Traces and all
Table Results" is activated in the Export configuration settings,
see FORMat : DEXPort : TRACes on page 332).

<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.

Diagram scale

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALE:AUTO......c.creeirirreinrennnnnn 333
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:MAXimum.........cccceurrrrur.en 334
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MINimum..............ccccceuuen. 334

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)
<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.
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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 Scale" on page 76
See "Automatic scaling of the y-axis" on page 131

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 130

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

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:WINDZ2:SUBW2:TRAC:Y:MIN -50

Manual operation: See "Manual scaling of the y-axis" on page 130
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Zoom

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:AREA..........cceeeee e 335
DISPlay[: WINDow<n>][:SUBWindow<w>]:ZOOM:MULTIple<zn>:AREA. .........covereerererrenen. 336
DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>[:STATE]......veevrrererrererrerens 337
DISPlay[:WINDow<n>][:SUBWINdow<w>]:ZOOM[:STATE]......uuetrrerrrrruiieeeeerinueeeeereninnaaenanns 337

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:AREA <x1>, <y1>, <x2>, <y2>
Defines the zoom area.

To define a zoom area, you first have to turn on the zoom.

1 Frequency Sweep e 1Rm Clrw e

1 = origin of coordinate system (x1 =0, y1 = 0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Suffix:

<n> 1..16

<w> subwindow
Not supported by all applications

Parameters:

<x1> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of the coordinate system. The
upper right corner is the endpoint of the system.
Range: 0 to 100
Default unit: PCT

<y1> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of the coordinate system. The
upper right corner is the endpoint of the system.
Range: 0 to 100
Default unit: PCT

<x2> Diagram coordinates in % of the complete diagram that define

the zoom area.
The lower left corner is the origin of the coordinate system. The
upper right corner is the endpoint of the system.

Range: 0 to 100
Default unit: PCT
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<y2> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of the coordinate system. The
upper right corner is the endpoint of the system.

Range: 0 to 100
Default unit: PCT

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>:AREA <x1>, <y1>,
<x2>, <y2>

Defines the zoom area for a multiple zoom.

To define a zoom area, you first have to turn on the zoom.

1 Frequency Sweep ® 1Rm Clrw e

o.,'f— 2.0 GHz 2.5 MHz/ Span 25.0 MHZ L
CF 2.000519931 GHz 498 pts 1.24 MHz/Span 12.435008666 MHz|

1 = origin of coordinate system (x1 =0, y1 = 0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Suffix:

<n> 1..16

<w> subwindow
Not supported by all applications

<zn> Selects the zoom window.

Parameters:

<x1> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of the coordinate system. The
upper right corner is the endpoint of the system.
Range: 0 to 100
Default unit: PCT

<y1> Diagram coordinates in % of the complete diagram that define

the zoom area.
The lower left corner is the origin of the coordinate system. The
upper right corner is the endpoint of the system.

Range: 0 to 100
Default unit: PCT
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<x2> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of the coordinate system. The
upper right corner is the endpoint of the system.

Range: 0 to 100
Default unit: PCT

<y2> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of the coordinate system. The
upper right corner is the endpoint of the system.

Range: 0 to 100
Default unit: PCT

Example: DISP:WIND:SUBW: ZOOM:MULT :AREA 10,10, 90, 90

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>[:STATe] <State>

Enables or disables the multiple zoom.

Suffix:
<n> 1..16
<w> subwindow
Not supported by all applications
<zn> Selects the zoom window.
If you turn off one of the zoom windows, all subsequent zoom
windows move up one position.
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: DISP:WIND:SUBW:ZOOM:MULT : STAT OFF

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM[:STATe] <State>

Enables or disables the zoom.

Suffix:
<n> 1..16
<w> subwindow
Not supported by all applications
Parameters:
<State> ON|OFF |01

OFF | 0
Switches the function off
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ON |1
Switches the function on

Example: DISP:ZOOM ON
Activates the zoom mode.

Markers

Commands to configure markers described elsewhere.
® CALCulate<n>:DELTamarker<m>:X

® CALCulate<n>:DELTamarker<m>:Y?

® CALCulate<n>:MARKer<m>:X

® CALCulate<n>:MARKer<m>:Y

® (CALCulate<n>:MARKer<m>:7?

® CALCulate<n>:MARKer<m>:Z:ALL?

CALCulate<n>:DELTamarker<m>:AOFF..........ccieiiiieiiiiiiiieeeeeerree e e e eeetee e e e e eeate e e e eeerananes 338
CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT.......cccoiiiiiiiiieieeiiice e, 339
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ......c.cccirtruiieeieeiieiieeeeeeeeeiee e e e eeraeae e 339
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHT..............c.ooiiiiiiiiiii e, 339
CALCulate<n>:DELTamarker<m>:MAXimUM[:PEAK].........ccitrrimiiiieieerieeieie e e eeeine e e e e eeeennns 339
CALCulate<n>:DELTamarker<m>:MINIiMUM:LEFT........covuiiiiiii e 340
CALCulate<n>:DELTamarker<m>:MINiMUMINEXT..........ccevrrrrrrrurmrmiiiinieieeeeeeeeeeeeeeeeeereeeens 340
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL............cccotriiiiiiiiiiicc e, 340
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......cccvtrieeieeiiiiiieeeeeeeeetieeeeeeeeeteeeeeeeees 341
CALCulate<n>:DELTamarker<m>:MODE.........c..cccicuuiiiiiiieieii et e et e e e 341
CALCulate<n>:DELTamarker<m>[:STATE].......cuuuttereererrieeeeeeeeriie e e e e eerraa e e eeeeanne e e e eeeannanns 341
CALCulate<n>:DELTamarker<m>:TRACE. ......cccuuuieeeee et eeeee et e e e e e eaaeeeeaanas 342
CALCuUlate<n>:MARKEIr<M>:IAOFF ......cuiiieie et e et e e e e e e et e e e e e e e e eeeanees 342
CALCulate<n>:MARKer<m>:MAXIMUM:LEF T......cciiiiiii ettt e e e eeee e e e 342
CALCulate<n>:MARKer<m>:MAXIMUMINEXT .......ccuuiiiiieiiiiiiiieeeeeeinieeeeeeeeetneeeeeeeenbaaeeeaees 343
CALCulate<n>:MARKer<m>:MAXIiMUM:RIGHTL..........ccooiiiiiiiiiiieeieeiee et 343
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK]....cittteeieiee e e e e eeeee e e e e e e e e s 343
CALCulate<n>:MARKer<m>:MINIMUM:LEFT ... ... 343
CALCulate<n>:MARKer<m>:MINIiMUMINEXT .......cocureiiiieeeee e e et ee e e e e e enan s 344
CALCulate<n>:MARKer<m>:MINIimUM:RIGHTL..........ccoeiuiiiiiiiiieie e e 344
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK]........cetiriiiiriiieeeeeeetiieieeeeeetee e e eeeeeteeeeeeeenns 344
CALCUIate<n>:MARKEIr<MSE[:STATE] ceuuueieeeieetiiieeeeeetiteeeeeeeeetaeeeeeeeataaeeeseerntaeeaesenrannanns 345
CALCuUlate<n>:MARKEIr<M>:TRACE. .......ceeieeeieeteeeeeeeetieeeeeeeeetieeeee s eetaaaeeeereeraaaeeeeeerananns 345
DISPIay[:WINDOWSNZ]:IMTABIE. . .. ceeee ettt ettt et et e e e e e e e enaas 345

CALCulate<n>:DELTamarker<m>:AOFF

Turns off all delta markers.

Suffix:
<n> 1..16
<m> 1.4
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Example: CALC:DELT:AQFF
Turns off all delta markers.

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
Moves a delta marker to the next positive peak value.

The search includes only measurement values to the left of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:DELT:MAX:LEFT

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT
Moves a marker to the next positive peak value.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:DELT:MAX:NEXT

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
Moves a delta marker to the next positive peak value on the trace.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:DELT:MAX:RIGHT

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]

Moves a delta marker to the highest level.
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In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:DELT:MAX:PEAK

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:DELT:MIN:LEFT

CALCulate<n>:DELTamarker<m>:MINimum:NEXT
Moves a marker to the next minimum peak value.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:DELT:MAX:NEXT

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> 1..16
<m> 1.4
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Example: CALC:DELT:MIN:RIGH

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
Moves a delta marker to the minimum level.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:DELT:MIN:PEAK

CALCulate<n>:DELTamarker<m>:MODE <Mode>

Defines whether the position of a delta marker is provided as an absolute value or rela-
tive to a reference marker. Note that this setting applies to all windows.

Note that when you query the position of a delta marker, the result is always an abso-
lute value (see CALCulate<n>:DELTamarker<m>:X on page 177).

Suffix:

<n> 1..16

<m> 1.4

Parameters:

<Mode> ABSolute | RELative
ABSolute
Delta marker position in absolute terms.
RELative
Delta marker position in relation to a reference marker.
*RST: RELative

Example: CALC:DELT:MODE ABS

Absolute delta marker position.

CALCulate<n>:DELTamarker<m>[:STATe] <State>
Enables or disables delta markers.

If necessary, the command activates the delta marker first.
No suffix at DELTamarker turns on delta marker 1.

Suffix:
<n> 1..16
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<m> 1.4

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

Example: CALC:DELT2 ON
Turns on delta marker 2.

CALCulate<n>:DELTamarker<m>:TRACe <Trace>
Selects the trace a delta marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> 1..16

<m> 1.4

Parameters:

<Trace> Trace number the marker is assigned to.
Example: CALC:DELT2:TRAC 2

Positions delta marker 2 on trace 2.

CALCulate<n>:MARKer<m>:AOFF

Turns off all markers.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:MARK:AOQFF

Switches off all markers.

CALCulate<n>:MARKer<m>:MAXimum:LEFT
Moves a marker to the next positive peak.

The search includes only measurement values to the left of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> 1..16
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<m> 1.4

Example: CALC:MARK:MAX:LEFT

CALCulate<n>:MARKer<m>:MAXimum:NEXT
Moves a marker to the next positive peak.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:MARK:MAX:NEXT

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
Moves a marker to the next positive peak.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:MARK:MAX:RIGH

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
Moves a marker to the highest level.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:MARK:MAX:PEAK

CALCulate<n>:MARKer<m>:MINimum:LEFT

Moves a marker to the next minimum peak value.
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The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:MARK:MIN:LEFT

CALCulate<n>:MARKer<m>:MINimum:NEXT
Moves a marker to the next minimum peak value.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:MARK:MIN:NEXT

CALCulate<n>:MARKer<m>:MINimum:RIGHt
Moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:

<n> 1..16

<m> 1.4

Example: CALC:MARK:MIN:RIGH

CALCulate<n>:MARKer<m>:MINimum[:PEAK]
Moves a marker to the minimum level.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> 1..16
<m> 1.4
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Example: CALC:MARK:MIN:PEAK

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

Enables or disables markers. If the corresponding marker number is currently active as
a delta marker, it is turned into a normal marker.

Suffix:
<n> 1..16
<m> 1.4
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK3 ON

Switches on marker 3.

CALCulate<n>:MARKer<m>:TRACe <Trace>
Selects the trace that the marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:
<n> 1..16
<m> 1.4
Parameters:
<Trace> 1to 6
Trace number the marker is assigned to.
Example: /IAssign marker to trace 1

CALC:MARK3:TRAC 2

DISPlay[:WINDow<n>]:MTABIe <DisplayMode>

Enables or disables the marker table.

Suffix:

<n> 1..16
Parameters:

<DisplayMode> AUTO | ON | OFF

ON |1
Turns on the marker table.
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7.8.2.1

Result evaluation

OFF | 0
Turns off the marker table.

AUTO
Turns on the marker table if 3 or more markers are active.

*RST: AUTO

Example: DISP:MTAB ON
Activates the marker table.

Analysis tools for I/Q measurements

@ RESUIL VIBWS...cciiiiie it e e e e e e e e s et ae e e e e eaeee s 346
L I =TT Y=Y 1] o T3S 347
®  EValuation FaANgE.....ccooe i it e e —————— 352

Result views

DISPlay[:WINDow<n>][:SUBWINdow<w>]:CCNUMDEN........cccevrrrrrmrmrnnaaaaaineeeeeeeeaaaeaaeaeeeees 346
DISPlay[:WINDow<n>][:SUBWINdoOW<W>]:FNUMDET.......ccccieieieeeeeeeeeieieieeeeeeeeeceeeeinneen s 346

DISPlay[:WINDow<n>][:SUBWindow<w>]:CCNumber <Carrier>
Assigns a specific component carrier to a view.

Prerequisites for this command
® Capture more than one component carrier.

Suffix:

<n> 1...16 (window)

<w> 1...2 (view)

Parameters:

<Carrier> <numeric value> (integer only)

Example: //Select a component carrier to analyze in view 2

DISP:SUBW2:CCN 2

Manual operation: See "Views" on page 70
See "Component Carrier No" on page 138

DISPlay[:WINDow<n>][:SUBWindow<w>]:FNUMber <Frame>
Assigns a specific frame to a view.

Prerequisites for this command
® (Capture more than one frame.

Suffix:
<n> 1...16 (window)
<w> 1...2 (view)
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Parameters:
<Frame> <numeric value> (integer only)
Example: //Select a frame to analyze in view 2

DISP:SUBW2:FNUM 2

Manual operation: See "Effects of capturing multiple frames on results" on page 88
See "Frame No" on page 138

Result settings

DISPlay[:WINDOow<n>][:SUBWINAOWSWST:COUPING. ...cv-veeeereeseeeseseesesseseseseeseseeseseeseneen. 347
DISPlay[:WINDOwW<N>]:TABLEITEM. ... .t et e e e 347
[SENSE:INRSG:CCOLOT cv.vevevveeereeeeteteeeeeseseseeeeseseseeseseeeatsesesesesseseeeseseesesestesesesaseeeenenens 348
[SENSE:INRSGICDRPOWET.......cceeieieeeeeieieiieeeaetetaeaaaaaaaaeeeeeeeeaaaaaaeeeeeeeeeeeneeeesennnnnnnnnanns 348
[SENSE:INREG:EMHOIG. .. eeeeeeeeeeeeeseeeeeeeeseeeeseseeeeeeseseseseseseeeeseseseeseseseseeseseseeseseseeenesenes 348
[SENSe:INRSG:RSUMMAry:CCRESUIL......ccuuieieieiiiiieieee et e eeeeeeee e e e eerae e e e e e eeba e eeeeeeees 349
[SENSE:INREG:RSUMMAIY:PMODE. ......ceeeeeeeeseeeeeeseseeseseseseeseseseseseseseeseseseseeseseseessesesen 349
[SENSe:INRS5G:RSUMMAry:SHOW ... ..ttt ettt e e e e e e e 350
[SENSE:INRSG: TDVIBW. . .euitiieeeeeeeie it ee e e e et et e e e et s e e eaeeae e e eea s e s enseaeenrenrenaennennannns 350
L0 1N 1 = 1 3 N 350
L8N R 07 A Tt £=Y =Y o Lo Y 351
UNITECAXES. ttttettteeieeeeeeieeeiatteeeeeeeaaaeessaseatatesaeeeeaaaeessaaaasastsseeaeeasaaessesaaanssstananeeeaaaeessannn 351
LN I PSPPI 351
LIRS 7 = T PR 352
L0 1N I I8 O P 352

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

Manual operation: See "Subwindow Coupling" on page 134

DISPlay[:WINDow<n>]:TABLe:ITEM <Result>, <State>

Turns the display of individual results in the numerical result summary on and off.
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Suffix:

<n> 1...16 (window)

Parameters:

<Result> BLER | CRESt | DSQP | DSSF | DSST | DSTS | UPRach |
FSOFfset | EVM | EVMPeak | FERRor | GIMBalance | IQOFfset
| MODulation | NORB | OSTP | RSTP | SSPower | CSIPower |
PCHannel | POWer | PPRE | PSIGnal | QUADrature | SDPB |
SDQP | SDSF | SDST | SDTS | SERRor | TPUT | UCCD | UCCH
| USPB | USQP | USSF | USST | USTS

<State> ON|OFF|1]0

Example: /[Display or hide results

DISP:WIND2:TABL:ITEM DSSF,ON
DISP:WIND2:TABL:ITEM DSQP,OFF

Manual operation: See "Result state" on page 137

[SENSe:]NR5G:CCOLor <Type>

Selects the information that the colors of the constellation points in the constellation
diagram represent.

Parameters:

<Type> ALLocation
Colors represent allocation types.
MODulation
Colors represent modulation types.
*RST: MODulation

Example: //Select colors for constellation diagram

NR5G:CCOL MOD

Manual operation: See "Constellation Color" on page 135

[SENSe:]NR5G:CDRPower <State>

Turns the consideration of a boosting factor to calculate the constellation points in the
constellation diagram on and off.

Parameters:
<State> ON|OFF|1]0

*RST: OFF
Example: /[Turn on boosting factor

NR5G:CDRP ON

Manual operation: See "Constellation Diagram Relative Power" on page 135

[SENSe:]NR5G:EMHold <State>

Turns the EVM max hold function on and off.
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Parameters:
<State> ON|OFF|1]0

*RST: OFF
Example: /[Turn on EVM max hold

NR5G:EMH ON

Manual operation: See "EVM Max Hold" on page 134

[SENSe:]NR5G:RSUMmary:CCResult <Result>
Selects the way multiple carriers are analyzed.

Prerequisites for this command
® Select mutiple carriers (CONFigure [ :NR5G] : NOCC).

Parameters:

<Result> ALL
Analyzes all component carriers and shows information about all
of them in the result summary.

VIEWed

Analyzes the two component carriers assigned to the two views.
The result summary only shows information about those two
component carriers.

*RST: VIEWed

Example: //Analyze all carriers
CONF:NOCC 4
NR5G:RSUM:CCR ALL

Manual operation: See "CC Result" on page 136

[SENSe:]NR5G:RSUMmary:PMODe <Result>

Selects the power averaging mode.

Parameters:

<Result> AASL
Power avergaing over all symbols in a slot.
AASY
Power avergaing over all used symbols in a slot.
*RST: AASL

Example: //Select power averaging mode

NR5G:RSUM: PMOD AASY

Manual operation: See "Power Mode" on page 137
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[SENSe:]NR5G:RSUMmary:SHOW <Result>
Selects the way the contents of the result summary are calculated.

Parameters:

<Result> AVERage
Shows the average over all analyzed frames.
SINGle
Shows the result for the frame selected with [SENSe: ] NR5G[ :
CC<cc>] :FRAMe:SELect
If only one frame has been captured, the results are the same in
both cases.

*RST: AVERage

Example: /IDisplay results for a single frame
DISP:SUBW2:FNUM 2
NR5G:RSUM: SHOW SING

[SENSe:]NR5G: TDView <State>

Turns the 3D view for selected diagrams on and off.

Parameters:

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

Example: /[Turn on 3D view

NR5G:TDV ON

Manual operation: See "3D View" on page 135

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
*RST: SYMbols

Example: /[Display bit stream as bits

UNIT:BSTR BIT

Manual operation: See "Bitstream Format" on page 133
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UNIT:CAReference <Reference>

Selects the reference for result displays whose x-axis shows frequency characteristics

of the signal.
Parameters:
<Reference> LRB
Frequency values relative to the lowest resource block.
RTCF
Frequency values relative to the center frequency of the carrier.
*RST: LRB
Example: /[Select carrier reference

UNIT:CAR RTCF

Manual operation: See "Carrier Axes Reference" on page 134

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 134

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 133
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UNIT:SAXes <Unit>

Selects the scale of the x-axis for result displays that show symbol results.

Parameters:
<Unit> SYMBol
Shows the number of the symbol on the x-axis.
TIME
Shows the time stamp of the symbols on the x-axis.
Example: /[Display symbol numbers on the x-axis

UNIT:SAX SYMB

Manual operation: See "Symbol Axes" on page 134

UNIT:TPUT <Unit>
Selects the unit for the throughput measurement.

Prerequisites for this command
® Turn on throughput measurement ([ SENSe: ] NR5G: TRACking: TPUT: STATe).

Parameters:
<Unit> MBPS
Unit is Mbit/s.
PCT
Unit is percent.
*RST: PCT
Example: /[Select unit for throughput measurement

NR5G:TRAC:TPUT: STAT ON
UNIT:TPUT MBPS

Manual operation: See "TPUT Unit" on page 136

Evaluation range

CONFigure[:NR5G]:DL[:CC<CC:BF:APLEUERS . ... eeeeeeeeseeeeeereseeseeesesseseseseesesesessesesesessesens 353
[SENSe:INR5G[:CC<cC>]:ALLOCAtION:SELECE...eiiiiieiiiiiiiiieieeeee et 353
[SENSe:INR5G[:CC<CC>]:ANTENNAISELECE. ... .ueueiiiieiieeiie ettt 353
[SENSe:INRSG[:CC<CC>:BWPAr:SELECL. ....cccevvuieeeiieiiiieeeeeeeete et e e e 354
[SENSe:INR5G[:CC<CC>:CARRIEIISELECE.....ccieeviiieeeeieetie ettt e e eeeea 354
[SENSE:INR5G[:CCLCC]:FRAME:SELECL. .. eeeeeeeeeeeeeeeseseeeeeeeeeeeeseseseseseseseseseseseeeseeeananaes 354
[SENSe:]INR5G[:CC<cC>]:LOCAtiON:SELECE. .. .. iieieeiiiii et eee et e ee e 355
[SENSe:]INR5G[:CC<cc>]:MODUIation:SELECE. ...cunieeieeiee e 355
[SENSe:INR5G[:CC<cC>]:PREAMDIEISELECE....ciiiiii ittt 356
[SENSE:INRSEG[:CCKCCZIRAP.....etieeiteiteee ettt e e e et r e e e e e e e e e s eeeeeeeas 356
[SENSE:INRSG[:CC<CC>]:SLOT:SELECE. .eutuueieieiiiiiieeeieeiieeeeeeeeetie e e e s eetaaeeeereesneseeeeeennns 356
[SENSe:INRSG[:CC<CC>]:SUBFrame:SELEC.......ccvvvueieeieiiiiieeeeeeeece i eee et eeeeeeve e 357
[SENSE:INR5G[:CCLCC]:SYMBOI:SELECE. vvvreeeeeeeeeeeeeeerereseseseeeseseeeeeeeeeeeeeesesesesesesesenen. 357
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CONFigure[:NR5G]:DL[:CC<cc>]:BF:AP[:UERS] <Port>

Selects an antenna port to analyze.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Port> ALL
Selects all antenna ports.
<numeric_value> (integer only)
Selects a specific antenna port. The value corresponds to the
antenna port number.
*RST: ALL
Example: /[Select antenna port

CONF:DL:BF:AP 1002

Manual operation: See "RS Weights" on page 142

[SENSe:]NR5G[:CC<cc>]:ALLocation:SELect <Allocation>

Filters the displayed results in the constellation diagram by a certain allocation.

Suffix:
<cc> irrelevant
Parameters:
<Allocation> 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 7.6.1.21, "Return value codes",
on page 209.
*RST: ALL
Example: /IDisplay results for all allocations

NR5G:ALL:SEL ALL

Manual operation: See "Evaluation range for the constellation diagram”
on page 141

[SENSe:]NR5G[:CC<cc>]:ANTenna:SELect <Antenna>
Filters the constellation points by a certain antenna port.

Prerequisites for this command
® Create the constellation diagram after MIMO decoding ([SENSe: ]NR5G[ :
CC<cc>] :LOCation:SELect).

Suffix:
<cc> irrelevant
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Parameters:
<Antenna> Number of the antenna port (for example 1001).
Example: /[Filter constellation points by antenna port

NR5G:LOC:SEL AMD
NR5G:ANT:SEL 1001

[SENSe:]NR5G[:CC<cc>]:BWPart:SELect <BWP>
Filters the displayed results by a certain bandwidth part.

Suffix:

<cc> irrelevant

Parameters:

<BWP> ALL
Shows the results for all bandwidth parts, including the SS/
PBCH block.
SSBLock
Shows the results for the SS/PBCH block.
<numeric value> (integer only)
Shows the results for a single bandwidth part.
*RST: ALL

Example: /[Display results for SS/PBCH block

NR5G:BWP:SEL SSBL

Manual operation: See "BWP/SS Selection" on page 139

[SENSe:]NR5G[:CC<cc>]:CARRier:SELect <Carrier>

Filters the displayed results in the constellation diagram by a certain subcarrier.

Suffix:

<cc> irrelevant

Parameters:

<Carrier> ALL
Shows the results for all subcarriers.
<numeric value> (integer only)
Shows the results for a single subcarrier.
*RST: ALL

Example: /[Display results for all subcarriers

NR5G:CARR:SEL ALL

Manual operation: See "Evaluation range for the constellation diagram"
on page 141

[SENSe:]NR5G[:CC<cc>]:FRAMe:SELect <Frame>

Filters the displayed results by a specific frame.
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Suffix:

<cc> irrelevant

Parameters:

<Frame> *RST: 1

Example: /[Display results for frame 2

NR5G:FRAM:SEL 2

Manual operation: See "Effects of capturing multiple frames on resulis" on page 88
See "Frame Selection" on page 139

[SENSe:]NR5G[:CC<cc>]:LOCation:SELect <Location>

Selects the point in the signal processing at which the constellation diagram is created.

Suffix:
<cc> irrelevant
Parameters:
<Location> AMD
After MIMO decoding.
BMD
Before MIMO decoding.
*RST: BMD
Example: /[Select constellation diagram data source

NR5G:LOC:SEL AMD

[SENSe:]NR5G[:CC<cc>]:MODulation:SELect <Modulation>

Filters the displayed results in the constellation diagram by a certain modulation type.

Suffix:

<cc> irrelevant

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 7.6.1.21, "Return value codes",
on page 209.
*RST: ALL

Example: /[Display results for all elements with a QPSK modulation

NR5G:MOD:SEL 2

Manual operation: See "Evaluation range for the constellation diagram"
on page 141
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[SENSe:]NR5G[:CC<cc>]:PREamble:SELect <Preamble>

Filters the displayed results by a certain preamble.

Suffix:

<cc> irrelevant

Parameters:

<Preamble> ALL
Shows the results for all preambles.
<numeric value> (integer only)
Shows the results for a single preamble.
*RST: ALL

Example: /[Display result for preamble 2

NR5G:SLOT:SEL 2

Manual operation: See "Preamble Selection" on page 141

[SENSe:]NR5G[:CC<cc>]:RAP <Port>

Selects the reference antenna port for relative beamforming results.

Suffix:

<cc> irrelevant

Parameters:

<Port> Value corresponds to the antenna port.
*RST: 1000

Example: //Select reference antenna port

NR5G:RAP 2000

Manual operation: See "Reference AP" on page 142

[SENSe:]NR5G[:CC<cc>]:SLOT:SELect <Slot>

Filters the displayed results by a certain slot.

Suffix:

<cc> irrelevant

Parameters:

<Slot> ALL
Shows the results for all slots.
<numeric value> (integer only)
Shows the results for a single slot.
*RST: ALL

Example: /[Display result for slot 4

NR5G:SLOT:SEL 4

Manual operation: See "Slot Selection" on page 140
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[SENSe:]NR5G[:CC<cc>]:SUBFrame:SELect <Subframe>
Filters the displayed results by a certain OFDM subframe.

Suffix:

<cc> irrelevant

Parameters:

<Subframe> ALL
Shows the results for all subframes.
<numeric value> (integer only)
Shows the results for a single subframe.
*RST: ALL

Example: /[Display result for subframe 1

NR5G:SUBF:SEL 1

Manual operation: See "Subframe Selection" on page 139

[SENSe:]NR5G[:CC<cc>]:SYMBol:SELect <Symbol>

Filters the displayed results in the constellation diagram by a certain OFDM symbol.

Suffix:
<cc> irrelevant
Parameters:
<Symbol> ALL
Shows the results for all symbols.
<numeric value> (integer only)
Shows the results for a single OFDM symbol.
*RST: ALL
Example: /[Display result for OFDM symbol 2

NR5G:SYMB:SEL 2

Manual operation: See "Evaluation range for the constellation diagram"
on page 141

7.9 Reading out status register

The following commands are required to read out the STATus:QUEStionable:SYNC
status register.

For a full list of commands required to read out the status register, refer to the FSWX
user manual.
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STATuUs:QUEStioNable:SYNCEVENL] 2. ... e 358
STATUs:QUEStIoNable:SYNC:CONDIION 2. c.euiiie ettt e e e eneeneans 358
STATUS:QUESHIONabIe:SYNCENABIE. .......oeeeeeeeee et e e e e e 358
STATus:QUEStionable:SYNCINTRANSIHION. .....ccuuiiiiieeeieieeeeeeee et e e e e e e e e e eeaneas 358
STATUs:QUEStIoNable:SYNC:PTRANSIION. ...ccccevieriieieeieeiiiiieeeerettieieeeeeernaeeeeeeestaaeeeseeenns 359

STATus:QUEStionable:SYNC[:EVENt]? <ChannelName>
Reads out the EVENTt section of the status register.
The command also deletes the contents of the EVENt section.

Query parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Usage: Query only

STATus:QUEStionable:SYNC:CONDition? <ChannelName>
Reads out the CONDition section of the status register.
The command does not delete the contents of the EVENt section.

Query parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Usage: Query only

STATus:QUEStionable:SYNC:ENABIe <BitDefinition>, <ChannelName>
Controls the ENABIe part of a register.

The ENABIe part allows true conditions in the EVENt part of the status register to be
reported in the summary bit. If a bit is 1 in the enable register and its associated event
bit transitions to true, a positive transition will occur in the summary bit reported to the
next higher level.

Parameters:
<BitDefinition> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

STATus:QUEStionable:SYNC:NTRansition <BitDefinition>[,<ChannelName>]

Controls the Negative TRansition part of a register.
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Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt

register.

Parameters:

<BitDefinition> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

STATus:QUEStionable:SYNC:PTRansition <BitDefinition>[,<ChannelName>]
These commands control the Positive TRansition part of a register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENTt

register.

Parameters:

<BitDefinition> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.
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Annex

A Reference: 3GPP test scenarios

3GPP defines several test scenarios for measuring base stations. These test scenarios
are described in detail in 3GPP TS 38.141-1 (conducted measurements) and 38.141-2
(radiated measurements).

For radiated measurements, 3GPP only supports test models 1.1, 2, and 3.1. Release
16 also supports test models 2a and 3.1a.

The following table provides an overview which measurements available in the 5G NR
application are suited to use for the test scenarios in the 3GPP documents.

Table A-1: Test scenarios for NR-FR<x>-TMs as defined by 3GPP (38.141-1/-2)

Test Test scenario FR1 test described FR2 test described Measurement
Model in in
NR-FR- Radiated transmit n/a section 6.2 Transmit on / off
T™1.1 power power
Base station output section 6.2 section 6.3 Power (= "Result
power Summary")
Transmit on / off section 6.4 section 6.5 Transmit on / off
power power
TAE section 6.5.4 section 6.6.4 Time alignment error
Transmitter intermo-  section 6.7 section 6.8 ACLR
dulation
Occupied bandwidth  section 6.6.1 section 6.7.2 Occupied bandwidth’
ACLR section 6.6.2 section 6.7.3 ACLR
Operating band section 6.6.3 section 6.7.4 Spectrum emission
unwanted emissions mask
Transmitter spurious  section 6.6.4 section 6.7.5 Spurious emissions'’
emissions
NR-FR- ACLR section 6.6.2 n/a ACLR
T™M1.2
Operating band section 6.6.2 n/a Spectrum emission
unwanted emissions mask
NR-FR- Total power dynamic  section 6.3.2 section 6.4.3 OSTP (= "Result
TM2 range Summary")
Frequency error section 6.5.1 section 6.6.2 Frequency Error (=
"Result Summary")
Error vector magni- section 6.5.2 section 6.6.3 EVM results
tude
NR-FR- Total power dynamic  section 6.3.2 n/a OSTP (= "Result
TM2a range Summary")
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Test Test scenario FR1 test described FR2 test described Measurement
Model in in
Error vector magni- section 6.5.2 n/a EVM results
tude
Frequency error section 6.5.1 n/a Frequency error (=
"Result Summary")
NR-FR- Total power dynamic  section 6.3.2 n/a OSTP (= "Result
TM2b range Summary")
Error vector magni- section 6.5.2 n/a EVM results
tude
Frequency error section 6.5.1 n/a Frequency error (=
"Result Summary")
NR-FR- Total power dynamic  section 6.3.2 section 6.4.3 OSTP (= "Result
TM3.1 range Summary")
Frequency error section 6.5.1 section 6.6.2 Frequency error (=
"Result Summary")
Error vector magni- section 6.5.2 section 6.6.3 EVM results
tude
NR-FR- Total power dynamic  section 6.3.2 n/a OSTP (= "Result
TM3.1a range Summary")
Error vector magni- section 6.5.2 n/a EVM results
tude
Frequency error section 6.5.1 n/a Frequency error (=
"Result Summary")
NR-FR- Total power dynamic  section 6.3.2 n/a OSTP (= "Result
TM3.1b range Summary")
Error vector magni- section 6.5.2 n/a EVM results
tude
Frequency error section 6.5.1 n/a Frequency error (=
"Result Summary")
NR-FR- Frequency error section 6.5.1 n/a Frequency error (=
TM3.2 "Result Summary")
Error vector magni- section 6.5.2 n/a EVM results
tude
NR-FR- Frequency error section 6.5.1 n/a Frequency error (=
TM3.3 "Result Summary")
Error vector magni- section 6.5.2 n/a EVM results

tude

'"These measurements are available in the spectrum application of the Rohde & Schwarz signal and spec-
trum analyzers
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B Reference: custom limits

The FSWX checks various results against the limits defined by 3GPP. For some of
those limits, you can define custom limits.

I/Q measurement result summary

® EVM PDSCH QPSK/16QAM / 64QAM / 256QAM

e EVM PUSCH PI/2 BPSK/ QPSK/ 16QAM / 64QAM

e EVM PUSCH DMRS PI/2 BPSK / QPSK / 16QAM / 64QAM

e EVMPUCCH

Limit values are stored in an XML file that combines the limits for downlink and uplink.

The file name must be Default.nr5G_limits. Find the file in the following direc-
tory:

C:\R S\instr\user\NR5G\

The FSWX automatically applies the custom limits after you have copied the file and
restarted the FSWX.

The structure of the file is as follows. You can omit any xml elements you do not want
to define, either by making no entry or by deleting the corresponding element.

<Limits>

<DL>
<EVM>
<PDSCHQPSK Mean="0.185"></PDSCHQPSK>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->

<PDSCH16QAM Mean="0.135"></PDSCH16QAM>

<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<PDSCH64QAM Mean="0.09"></PDSCH64QAM>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<PDSCH256QAM Mean="0.045"></PDSCH256QAM>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
</EVM>

<TimeAlignmentError Limit="90"></TimeAlignmentError>
<!=-Unit [ns]-->

<OffPowSpectralDensity Limit="-82.5"></OffPowSpectralDensity>
<!--Unit: [dBm/MHz]-->

<TransientPeriodOFFToON Limit="10e-6"/>
<TransientPeriodONToOFF Limit="10e-6"/>

<!--Unit [s]-->

</DL>

<UL>

<EVM>
<PUSCHPI_ 2BPSK MaX:"O.3"></PUSCHPI_2BPSK>

<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<PUSCHQPSK Max="0.175"></PUSCHQPSK>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->

<PUSCH16QAM Max="0.125"></PUSCH16QAM>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
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<PUSCH64QAM Max="0.08"></PUSCH64QAM>

<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<DMRSPUSCHPI 2BPSK Mean:"O.3"></DMRSPUSCHPI_2BPSK>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<DMRSPUSCHQPSK Mean="0.175"></DMRSPUSCHQPSK>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<DMRSPUSCH16QAM Mean="0.125"></DMRSPUSCHI16QAM>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<DMRSPUSCH64QAM Mean="0.08"></DMRSPUSCH64QAM>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->
<PUCCH Max="0.175"></PUCCH>
<!--Unit: linear (1 = 0 dB, 0.1 = -20 dB)-->

</EVM>

</UL>

</Limits>
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C Reference: structure of .allocation files

.allocation (and .ccallocation) files are basically XML files that follow a certain
structure. The structure of the file is based on the structure of the dialogs in the user
interface.

Basically, the structure is as follows:

® [Each setting is stored in a dedicated element.
Example: <ChannelBandwidth>, <CellID>

® The settings are grouped as in the user interface.
Example: <ChannelBandwidth> and <Cel1ID> belong to the
<Physical Settings> element.

® Some xml elements can occur multiple times.
Examples: Frame Config>, <BWP_Config>, <Slot Config>. The number of
occurrences depends on the number of frames, BWPs and slots in the signal.

® The values for all elements are the SCPI parameters of the corresponding setting.
Example: <ChannelBandwidth>BW100</ChannelBandwidth>, <CellID>0</
CellID>

O Probably the most comfortable way to describe a signal in an XML file is to save
= an .allocation file after a preset and then change the values within that file.

Root structure

For structure of child elements, see:
® ‘"<Information> element" on page 365
e "<PRACH=> element" on page 365
® "<Signal Description> element" on page 365
® '"<Signal_Capture> element" on page 365
® ‘"<Parameter_ Estimation> element" on page 366
® '"<CCSettings> element" on page 366
e "<RF Parameter> element" on page 367
e "<MultiCarrier> element" on page 368
o "<MIMOParameter> element" on page 368
<NR5G>
<Information/>
<!-- PRACH settings are relevant in uplink only -->
<PRACH/>
<Signal Description/>
<Signal Capture/>
<Parameter Estimation/>
<!-- CCSettings can occur several times -->
<CCSettings/>

<RF_Parameter/>

<!-- MultiCarrier only for multiple carriers -->
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<MultiCarrier/>
<MIMOParameter/>
</NR5G>

<Information> element
The <Information> elementis a child element of the <NR5G> element.

<Information>
<FWVersion/>
<Device/>
<Type/>
<IQFrequency/>
<Mode/>
<ExportIssues/>

</Information>

<PRACH> element
The <PRACH> element is a child element of the <NR5G> element.

<PRACH>
<PRACHFormat/>
<PRACHSCS/>
<L RA/>
<Restricted/>
<LogicalRootSequenceIndex/>
<ZeroCorrelationZone/>
<PreambleIndex/>
<RelPower/>
<RBOffset/>

</PRACH>

<Signal_Description> element
The <Signal Description> elementis a child element of the <NR5G> element.

<Signal Description>
<Mode/>
<DeployFrequencyRange/>
<NumberOfCC/>
<NumberofInputSource/>
<ORANTestCase/>
<FregErrLimitState/>
<TestModelName/>

</Signal Description>

<Signal_Capture> element
The <Signal Capture> elementis a child element of the <NR5G> element.

<Signal Capture>
<SwapIQ/>
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<LongCaptureMode/>

<CaptureTime/>

<CaptureTimeAuto/>
<OverallFrameCount/>
<SetNumberOfFramesToAnalyze/>
<NumOfFramesToAnalyze/>
<MaxOfSlotsPerFrameToAnalyze/>
<AveragedFrame/>
<SignalRepeatsMaxNoOfSlotsToAnalyze/>
</Signal Capture>

<Parameter_Estimation> element
The <Parameter Estimation> elementis a child element of the <NR5G> element.

<Parameter Estimation>
<ChannelEstimation/>
<TrackPhase/>

<TrackTiming/>

<TrackLevel/>
<MultiCarrierFilter/>
<DemodulatedData/>
<IQGainImbalance QuadratureError/>
<TPUTState/>
<EVMCalculationMethod/>
<CORESETReferenceData/>
<PDSCHReferenceData/>
<ExtendedFrequencyLockRange/>
<SymbolTimingPosition/>
<TransientPeriod/>
<SymbolsbeforeTransient/>
<SymbolsafterTransient/>

</Parameter Estimation>

<CCSettings> element
The <CCSettings> element is a child element of the <NR5G> element.
The <CcCsettings> element can occur several times, one for each component carrier.

For structure of child elements, see:
® ‘"<Frame_Config> element" on page 368

<CCSettings>
<AutoBWPDetection/>
<CCFrequency/>
<FreqOffsetToCCO/>
<PhysicalSettings>
<ChannelBandwidth/>
<CellID/>
<PowerClass/>

</PhysicalSettings>
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<NumofAntPortMapping/>
<!-- Ant Port Mapping occurs several times, once for each AP configuration -->
<Ant Port Mapping>
<State/>
<PUSCH_APx/>
<PUCCH_AP/>
<SRS_AP1000/>
</Ant_Port Mapping>
<Ant Port Mapping SlaveConfig>
<Selected Ant Port Mapping/>
</Ant_Port Mapping SlaveConfig>
<Advanced Settings>
<IgnoreDC/>
<RFUpconversion PhaseCompensation/>
<PUSCHHopping/>
<RFUpconversion f 0/>
<RFUpconversion_ f 0_Freqg/>
<FrameNumber n_f/>
<RefPointA SCS15kHz/>
<RefPointA SCS30kHz/>
<RefPointA SCS60kHz/>
<RefPointA SCS120kHz/>
<RefPointA SCS480kHz/>
<RefPointA SCS960kHz/>
<RefPointA RelativeToCF/>
<TransformPrecoding/>
<ExtremeConditions/>
<FrequencyHopping/>
</Advanced_Settings>
<NumofFrame/>
<!-- Frame Config can occur several times, contents see below -->
<Frame_Config/>

</CCSetting>

<RF_Parameter> element

The <RF_Parameter> element is a child element of the <NR5G> element.

<RF_Parameter>

<ACLR>
<AdjacentChannels/>
<PowerClass/>
<LimitCheckMode/>
<TestID/>

</ACLR>

<SEM>
<CategoryA/>
<CategoryBOption/>
<TxPowerAuto/>
<TxPowerValue/>

<N_TXUcountedpercell/>
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<N_TABconnectors/>
<IFF/>
</SEM>

</RF_Parameter>

<MultiCarrier> element
The <MultiCarrier> elementis a child element of the <NR5G> element.

<MultiCarrier>
<CCSignalCapture/>
<OperatingBand/>
<CCResult/>
<ViewlComponentCarrierNo/>
<ViewlFrameNo/>
<View2ComponentCarrierNo/>
<View2FrameNo/>
<FixedCCOffset/>
<GlobalMCCenter/>
<OffsetRelto/>
<OffsetMode/>
<CarrierSpacing/>

</MultiCarrier>

<MIMOParameter> element
The <MIMOParameter> element is a child element of the <NR5G> element.

<MIMOParameter>
<ViewlTxNo/>
<View2TxNo/>
<MIMOHelper/>
<Conductor/>

</MIMOParameter>

<Frame_Config> element
The <Frame Config> elementis a child element of the <CCSettings> element.
® The <Frame Config> element can occur several times, one for each configura-

ble frame.

® Within the <BWP_Config> element, the <Slot Config> element can occur sev-
eral times, one for each slot.

® Within the <slot Config> element, the <PXCCH> and <PXSCH> elements can
occur several times, one for each PXCCH or PXSCH allocation.

For structure of child elements, see:

® "<PXCCH> element" on page 369

o "<PXSCH=> element" on page 370

® "<SRS_ Settings> element" on page 371
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<Frame_ Config>

<NumofBWP/>

<BWP_Config>

<SubcarrierSpacing/>

<NumofRBs/>

<RBOffset/>

<NumberofUserConfigurableSlots/>
<NumofSlot/>

<!-- Slot Config can occur several times -->
<Slot Config>
<SlotAllocation/>
<SlotFormat/>
<CombinePDSCHAllocationsWithSameUserID/>
<NumofPXCCH/>
<!-- PXCCH can occur several times, description see below -->
<PXCCH/>
<NumofPXSCH/>
<!-- PXSCH can occur several times, description see below -->
<PXSCH/>

</Slot Config>

<SRSSettingsState/>

<!-- Contents of SRS element see below -->
<SRS_Settings/>

</BWP_Config>

</Frame Config>

<PXCCH> element
The <pPXCCH> element is a child element of the <Frame Config> element.
The <pxccH> element can occur several times, one for each PXCCH allocation.

<PXCCH>

<NumberOfRBs/>
<OffsetRB/>
<NumberofSymbols/>
<OffsetSymbol/>
<RelPower_ dB/>
<PUCCHFormat/>

<DMRS>
<UseDMRSScramblingID/>
<ScramblingID/>
<RelPower/>
<GroupHopping/>
<HoppingID/>
<n_ID/>
<IntraSlotFregHopping/>
<SecondHopPRB/>
<InitialCyclicShift/>
<TimeDomainOCCIndex/>

<AdditionalDMRS/>
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<OCCLenght/>
</DMRS
</PXCCH>

<PXSCH> element
The <PXSCH> element is a child element of the <Slot Config> element.
The <pPxscH> element can occur several times, one for each PXSCH allocation.

<PXSCH>
<UserID/>
<Modulation/>
<NumberOfRBs/>
<OffsetRB/>
<NumberOfSymbols/>
<OffsetSymbol/>
<RelPower dB/>
<ModulationforCodeword2/>
<DMRS>
<ConfigType/>
<FirstDMRSSymbolRelTo/>
<FirstDMRSSymbol/>
<DMRSAddPositionIndex/>
<DMRSLength/>
<SequenceGeneration/>
<ScramblingID/>
<ScramblingIDl/>
<n SCID/>
<RelPowerToPDSCH/>
<Layer Codewords/>
<AntennaPort/>
<CDMGroupWOData/>
<NID RS/>
<NID_RS_ID/>
<DMRS_R16/>
</DMRS>
<PTRS>
<State/>
<RelPower/>
<L PTRS/>
<K_PTRS/>
<RE_Offset/>
<N_Group_ PTRS/>
<N_Sample_ Group/>
<NID/>
<NID ID/>
</PTRS>
<ChannelCoding>
<MCSTable/>
<I_MCS/>
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<RedundancyVersionIndex/>
<TBScalingFactorS/>
<TBSizeIncAllocGaps/>
</ChannelCoding>
<Scrambling>
<Type/>
<DataScramblingID/>
</Scrambling>
</PXSCH>

<SRS_Settings> element
The <SRS_Settings> elementis a child element of the <BWP_Config> element.

<SRS_Settings>
<SlotConfig>
<SlotConfigMode/>
<Periodicity/>
<Offset/>
</SlotConfig>
<StartPos/>
<NoSym/>
<FregPos/>
<FregShift/>
<FregHoppingConfig/>
<BSRS/>
<CSRS/>
<BHOP/>
</FreqgHoppingConfig>
<RepFactor/>
<TransmissionCombSequenceConfig>
<TransmissionComb/>
<CombOffset/>
<CyclicShift/>
<SequencelD/>
<GrouporSegHopping/>
</TransmissionCombSequenceConfig>
<NoPorts/>
<RelPower dB/>
</SRS_Settings>
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