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R&S®FPS-K14x Preface

Typographical Conventions

1 Preface

1.1 Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description
"Graphical user interface ele- All names of graphical user interface elements on the screen, such as
ments" dialog boxes, menus, options, buttons, and softkeys are enclosed by

quotation marks.

[Keys] Key and knob names are enclosed by square brackets.

Filenames, commands, Filenames, commands, coding samples and screen output are distin-

program code guished by their font.

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

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

"References" References to other parts of the documentation are enclosed by quota-
tion marks.

User Manual 1179.1206.02 — 02 7



R&S®FPS-K14x Welcome to the 5G NR Measurement Application

5G NR Measurement Application Selection

2 Welcome to the 5G NR Measurement Appli-
cation

The R&S FPS-K144 is a firmware application that adds functionality to measure sig-
nals according to the 3GPP 5G NR (new radio) standard on the downlink to the
R&S FPS.

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

Measuring signals greater than 10 MHz requires an R&S FPS with one of the optional
bandwidth extensions (28 MHz or more).

The R&S FPS has the following additional restrictions.

® The largest bandwidth extension is 160 MHz. Measuring signals whose channel
bandwidth is larger than 100 MHz is therefore not possible.

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

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

LI 1 =1 1= 1o ) o P PRSPPI 8
5G NR Measurement Application Selection.............cccccciiieeeiiii e, 8
o Display INfOrmation...........ueueiiiiicciieee e 9

2.1 Installation

Find detailed installation instructions in the getting started or the release notes of the
R&S FPS.

2.2 5G NR Measurement Application Selection

The 5G NR measurement application adds a new application to the R&S FPS.

Starting the application
1. Press the [MODE] key on the front panel of the R&S FPS.

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

2. Select the "5G NR" item.

User Manual 1179.1206.02 — 02 8
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Welcome to the 5G NR Measurement Application

R&S®FPS-K14x

Display Information

The R&S FPS opens a new measurement channel for the 5G NR measurement
application.

The measurement is started immediately with the default settings. It can be configured
in the "Overview" dialog box, which is displayed when you select the "Overview" soft-
key from any menu.

2.3 Display Information

The following figure shows a measurement diagram during analyzer operation. All dif-
ferent information areas are labeled. They are explained in more detail in the following
sections.
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2R
Multiview 35| Spectrum ! X [ 5GNR ! % x
Viewl CC1 F1
View2 CC2 F1

Downlink, 100/100 MHz ~ Capture Time 20.1 ms
1/1 of 1/1(1/1) BWP/SS Al/Al

Ref Level 0.00 dBm Freq |1.3075 GHz | Mode

Att 10 dB

Y1G Bypass Single CC Capture
1 Capture Buffer

Al

Frame Count
q Frame

5 Allocation Config

Viewl
5.1CCLF1 q
Allocation No of Rel Power |
B RBs Power [dB] RE [cBi
S5/0/0 PSS 0.000
S5 0.000
PBCH DMRS 0.000
PBCH 0.000

mmary

*1Cmw |1.2CC2F1

Modulation
Trigger/

q Signal
Capture

q Tracking
§s/0/1 PSS 0.000
S5S
5.01 ms/

Selected  Averaged 4 Al

5.01 ms/

50.1ms | !

All
2.1 Al
Frame Results Selected
EVM PDSCH QPSK (%)

EVM PDSCH 16QAM (
EVM PDSCH 64QAM (

Frequency
Sampling Error (ppm})
Power (dBm)

1 = Toolbar
2 = Channel bar

Mean value
Viewl View2
1.92

15.78

31.26
7.89
49.50
-5.63
-0.31

4.2CC2F1

555 | PECH
H DMECH DI

Evaluation
q Range

Result
q Settings

Display
‘ Config

-
Cmr"

Overview

5 20.09.2018
“= i74335

3 = Diagram header

4 = Result display

5 = Subwindows (Views)
6 = Subwindow header
7 = Status bar

8 = Softkeys

User Manual 1179.1206.02 — 02 9



R&S®FPS-K14x Welcome to the 5G NR Measurement Application

Display Information

@ MSRA operating mode
In MSRA operating mode, additional tabs and elements are available. A colored back-
ground of the screen behind the measurement channel tabs indicates that you are in
MSRA operating mode. Frequency sweep measurements are not available in MSRA
operating mode.

For details on the MSRA operating mode, see the R&S FPS MSRA user manual.

Channel bar information

In the 5G NR measurement application, the R&S FPS shows the following settings:

Table 2-1: Information displayed in the channel bar in the 5G NR measurement application

Ref Level Reference level.

Att Mechanical and electronic RF attenuation.

Inp: File Freq Frequency for I/Q file input.

Freq Frequency for other input sources (RF etc.).

Mode* 5G NR mode (link direction and channel bandwidth).

Frame Count* The first number represents the number of frames that have already been
captured.

The second number represents the total number of frames that will be
captured.

The third number in brackets represents the number of frames currently in
the capture buffer.

Capture Time Signal length that has been captured.
Frame Selected frame number.
BWP/SS* Shows the signal part for which results are displayed (evaluation range).

SS = synchronization signal
BWP = bandwidth part

View<x> Information about the contents of View 1 and View 2.

Select the button for access to the dialog box for view configuration.

*If you capture more than one data stream (for example several component carriers), the R&S FPS shows
two values separated by a slash. The first number corresponds to the first analyzed data stream, the sec-
ond number to the second analyzed data stream.

The channel bar also displays information on instrument settings that affect the mea-
surement results even though this is not immediately apparent from the display of the
measured values (for example transducer or trigger settings). This information is dis-
played only when applicable for the current measurement. For details, see the

R&S FPS getting started manual.

Diagram header
The information in the diagram header depends on the result display.

® All diagrams show the window number and type of result display.
® Most diagrams contain trace information.

User Manual 1179.1206.02 — 02 10



R&S®FPS-K14x Welcome to the 5G NR Measurement Application

Display Information

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

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

Status bar information

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

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

User Manual 1179.1206.02 — 02 1



R&S®PFPS-K14x Measurements and Result Displays

Selecting Measurements

3 Measurements and Result Displays

3.1

The 5G NR measurement application measures and analyzes various aspects of a 5G
NR signal.

The application provides several measurements and result displays.
® Measurements capture and analyze the signal in a different way.

® Result displays are different representations of the measurement results. They are
either diagrams that show the results as a graph or tables that show the results as
numbers.

Remote command:
Measurement selection: CONFigure [ :NR5G] :MEASurement on page 233

Result display selection: LAYout : ADD[ :WINDow] ? on page 174

o  Selecting MeasSUrEMENTS. .....coii it 12
e Selecting RESUIE DISPIAYS.......uuuiiiiiieeii ittt e e e e e e aaeeee s 13
e Performing MeasUrE€mMENTS........ouuuiuiiiiiiiiiieiiiie i e e e e e 14
o Selecting the Operating MOde............ooviiiiiiiiiiccccrce e 14
®  RESUIt SUMMAIY...ciii ettt e e e e e e e eeas 15
®  1/Q MEASUIEMENTS. ...ce et e e e e e e e e e e e e e e e e e e e e e nnnneneeeeas 21
®  Time AlIGNMENT EITON....uiiiiiiiiiieie e e e e e 37
o Frequency Sweep MeasUremMENTS.......couiiiiiiiii it riiee et e et ee e 39
o Reference: Custom LimitS.......couuiiiiiiiiiiiiiiiie e 48
o Reference: 3GPP Test SCeNAIiOS. .......uuuiiiiiiiiiii e 49

Selecting Measurements

Access: "Overview" > "Select Measurement"

The "Select Measurement" dialog box contains several buttons. Each button repre-
sents a measurement. A measurement in turn is a set of result displays that themati-
cally belong together and that have a particular display configuration. If these prede-
fined display configurations do not suit your requirements, you can add or remove
result displays as you like. For more information about selecting result displays, see
Chapter 3.2, "Selecting Result Displays", on page 13.

Depending on the measurement, the R&S FPS changes the way it captures and pro-
cesses the raw signal data.

EVM

EVM measurements record, process and demodulate the signal's 1/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 Chapter 3.6, "l/Q Measurements",
on page 21.

User Manual 1179.1206.02 — 02 12



R&S®PFPS-K14x Measurements and Result Displays

Selecting Result Displays

Remote command:
CONFigure[:NR5G] :MEASurement on page 233

Time alignment error

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

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

For more information on the result displays, see Chapter 3.7, "Time Alignment Error”,
on page 37.

Remote command:
CONFigure[:NR5G] :MEASurement on page 233

Channel power ACLR
(inludes multi carrier ACLR and cumulative ACLR measurements)

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 Chapter 3.8, "Frequency Sweep Mea-
surements”, on page 39.

Remote command:
CONFigure[:NR5G] :MEASurement on page 233

SEM
(inlcudes multi carrier SEM measurements)

SEM measurements sweep the frequency spectrum instead of processing 1/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 Chapter 3.8, "Frequency Sweep Mea-
surements”, on page 39.

Remote command:
CONFigure[:NR5G] :MEASurement on page 233

3.2 Selecting Result Displays

Access: I

The R&S FPS opens a menu (the SmartGrid) to select result displays. For more infor-
mation on the SmartGrid functionality, see the R&S FPS Getting Started.

In the default state of the application, it shows several conventional result displays.
e (Capture Buffer
® EVM vs Carrier

User Manual 1179.1206.02 — 02 13



R&S®FPS-K14x Measurements and Result Displays

3.3

3.4

Selecting the Operating Mode

® Power Spectrum

® Result Summary

® Alloc ID vs Symbol x Carrier
® Constellation Diagram

From that predefined state, add and remove result displays as you like from the Smart-
Grid menu.

Remote command: LAYout : ADD[ : WINDow] ? on page 174

Performing Measurements

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

® For|/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 R&S FPS stops measuring after it has captured the data
once. The amount of data again depends on the capture time.

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.

For more information, see the documentation of the R&S FPS.

Selecting the Operating Mode

Access: [MODE] > "Multi-Standard Radio Analyzer Tab"
The 5G NR application is supported by the Multi Standard Radio Analyzer (MSRA).

In MSRA operating mode, only the MSRA master actually captures data. The applica-
tion receives an extract of the captured data for analysis, referred to as the application
data. The application data range is defined by the same settings used to define the
signal capture in "Signal and Spectrum Analyzer" mode. In addition, a capture offset
can be defined, i.e. an offset from the start of the captured data to the start of the
analysis interval.

If a signal contains multiple data channels for multiple standards, separate applications
are used to analyze each data channel. Thus, it is of interest to know which application
is analyzing which data channel. The MSRA master display indicates the data covered
by each application by vertical blue lines labeled with the application name. The blue
lines correspond to the channel bandwidth.

User Manual 1179.1206.02 — 02 14



R&S®FPS-K14x Measurements and Result Displays

3.5

Result Summary

However, the individual result displays of the application need not analyze the com-
plete data range. The data range that is actually analyzed by the individual result dis-
play is referred to as the analysis interval.

The analysis interval is automatically determined according to the Capture Time you
have defined. The analysis interval cannot be edited directly in the 5G NR application,
but is changed automatically when you change the evaluation range. The currently
used analysis interval (in seconds, related to capture buffer start) is indicated in the
window header for each result display.

A frequent question when analyzing multi-standard signals is how each data channel is
correlated (in time) to others. Thus, an analysis line has been introduced. The analysis
line is a common time marker for all MSRA client applications. It can be positioned in
any MSRA client application or the MSRA Master and is then adjusted in all other client
applications. Thus, you can easily analyze the results at a specific time in the measure-
ment in all client applications and determine correlations.

If the marked point in time is contained in the analysis interval of the client application,
the line is indicated in all time-based result displays, such as time, symbol, slot or bit
diagrams. By default, the analysis line is displayed, however, it can be hidden from
view manually. In all result displays, the "AL" label in the window title bar indicates
whether the analysis line lies within the analysis interval or not:

® orange "AL": the line lies within the interval

® white "AL": the line lies within the interval, but is not displayed (hidden)
® no "AL": the line lies outside the interval

For details on the MSRA operating mode, see the R&S FPS MSRA documentation.

Result Summary

In addition to various graphical results, the R&S FPS provides a numerical result sum-
mary for I/Q measurements. The result summary shows a multitude of results that indi-
cate 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 R&S FPS 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 you want to display as necessary.
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By default, the R&S FPS 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.

2 Result Summary Selected Frame  Frame Averaged
Frame Results Selected Mean Limit Max Min .
EVM PDSCH QPSK (%) 0.00 0.00 0.00 0.00
EVM PDSCH 16QAM (%) 0.00 0.00 0.00 0.00
EVM PDSCH 64QAM (%) 0.00 0.00 0.00 0.00
EVM PDSCH 256QAM (%) 0.00 0.00 0.00 0.00
Results for Selection BWP/SS All, Subframe All, Slot All
EVM Al (%) 0.00 0.00 0.00
EVM Peak (%) 0.00 0.00 0.00
EVM Phys Channel (%) 0.00 0.00 0.00
EVM Phys Signal (%) 0.00 0.00 0.00
Frequency Error (Hz) 0.00 0.00 0.00
Sampling Error {(ppm) 0.00 0.00 0.00
1/Q Offset (dB) 0.00 0.00 0.00
I/Q Gain Imbalance (dB) -

I/Q Quadrature Error (@) -

Limit check

The R&S FPS also tests several results against limits, if 3GPP has defined limits for a
result. Limits are only evaluated if the signal complies to 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.
® |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 Chapter 3.9,
"Reference: Custom Limits", on page 48.

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

The evaluation range selects the way the 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
those 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.
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2 Result Sunll'llary 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 those in the capture buffer. The table also shows the minimum
and maximum values found in the analyzed frames.
When you select a specific BWP, subframe or slot while in "Frame Averaged"
mode, the R&S FPS 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 you
have selected. In this case, you can filter the evaluation range as you like.

Examples:

— If you select a specific BWP: the R&S FPS takes the average over all slots in
the selected BWP.

— If you select a specific subframe: the R&S FPS takes the average over all slots
in the selected subframe.

— If you select a specific slot: the R&S FPS shows the result for that slot.
Note that selecting a specific slot for the subframe results (frequency and sam-
pling error) will not make a difference, because those results are always calcu-
lated over a complete subframe.

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

Multiple carrier 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 post-processing that occurs during the analysis.
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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, just not analyzed).
Units

Most of the units of the results are fixed.

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

Shows the EVM for all PDSCH resource elements with a certain modulation in the ana-
lyzed frame (QPSK, 16QAM, 64QAM, 256QAM).

Limit evaluation supported.

Remote command:

QPSK: FETCh[:CC<cc>] [ : ISRC<ant>] [ : FRAMe<fr>] :SUMMary:EVM:DSQP[:
AVERage] ? on page 187

16QAM: FETCh [ :CC<cc>] [ : ISRC<ant>] [ :FRAMe<fr>] : SUMMary:EVM:DSST [ :
AVERage] ? on page 188

64QAM: FETCh[:CC<cc>] [:ISRC<ant>] [ :FRAMe<fr>] :SUMMary:EVM:DSSF[:
AVERage] ? on page 187

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

DSTS [ :AVERage] ? on page 188

Limit check QPSK: CALCulate<n>:LIMit<li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM:DSQP [ : AVERage] :RESult? on page 200

Limit check 16QAM: CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM:DSST [ :AVERage] :RESult? on page 202

Limit check 64QAM: CALCulate<n>:LIMit<li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM:DSSF [ :AVERage] :RESult? on page 201

Limit check 256QAM: CAL.Culate<n>:LIMit<li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM:DSTS [ : AVERage] :RESult? on page 202
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Frame Start Offset
Shows the start of the frame relative to the start of the capture buffer.

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

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>]:SUMMary:TFRame? on page 194

EVM All

Shows the EVM for all resource elements in the selected evaluation range.
Remote command:

FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:EVM[:ALL] [:
AVERage] ? on page 186

EVM Peak

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

Remote command:

FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:EVM:PEAK] :
AVERage] ? on page 189

EVM Phys Channel
Shows the 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.

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:EVM:PCHannel [:
AVERage] ? on page 189

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

The reference signal is a physical signal, for example.

Frequency Error
Shows the difference in the measured center frequency and the reference center fre-
quency.

The frequency error is calculated over a subframe.
Limit evaluation supported. Limits are evaluated if you turn on the limit check.

The R&S FPS 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 evalu-
ate a single subframe only, the minimum, maximum and mean values are the same.

The limit values depend on the base station category.
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Remote command:

Result: FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:FERRor[:
AVERage] ? on page 190

Limit check: CALCulate<n>:LIMit<1li>[:CC<cc>] [:ISRC<ant>][:
FRAMe<fr>] :SUMMary:EVM: FERRor [ : AVERage] :RESult? on page 203

Sampling Error
Shows the 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 194

Power
Shows the average time domain power for all resource elements in the selected evalu-
ation range.

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:POWer [:AVERage]?
on page 192

1/Q Offset
Shows the power at spectral line 0 normalized to the total transmitted power.

Not available for multiple BWPs.

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:IQOFfset]|:
AVERage] ? on page 191

1/Q Gain Imbalance
Shows the 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:GIMBalancel:
AVERage] ? on page 191

I/Q Quadrature Error
Shows the 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.

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

Remote command:
FETCh[:CC<cc>] [:ISRC<ant>]:SUMMary:CRESt [:AVERage] ? on page 186
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OSTP
Shows the OFDM symbol transmit power.

The result is the average power of all OFDM symbols that carry PDSCH and not con-
taining PDCCH, RS or SSB within a slot.

Not available for multiple BWPs.
Remote command:

FETCh[:CC<cc>] [:ISRC<ant>] [ :FRAMe<fr>] :SUMMary:0STP[:AVERage]?
on page 192

RSTP

Shows the reference signal transmit power.

The result is an average over all PDSCH DMRS within a frame. For the calculation, the
R&S FPS first averages all DMRS in each slot, and then averages this value over all
slots in a frame.

Remote command:

FETCh[:CC<cc>] [:ISRC<ant>] [:FRAMe<fr>]:SUMMary:RSTP[:AVERage]?
on page 194

RSRP

Shows the reference signal receive power for the CSI reference signal (CSI-RSRP)
and the second synchonization reference signal (SS-RSRP) as defined in 3GPP
38.215.

It is an average power over all resource elements that carry the CSl or SS reference
signal.

Remote command:

CSI-RSRP: FETCh[:CC<cc>] [: ISRC<ant>] [ : FRAMe<fr>] :SUMMary:RSRP:
CSI[:AVERage]? on page 193

SS-RSRP: FETCh[:CC<cc>] [ : ISRC<ant>] [ :FRAMe<fr>] :SUMMary:RSRP:
SS[:AVERage]? on page 193

3.6 1/Q Measurements

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

For I/Q measurements, the R&S FPS 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
with the SmartGrid functionality.

Remote command:
Measurement selection: CONFigure [ :NR5G] :MEASurement on page 233

Result display selection: LAYout :ADD[ :WINDow] ? on page 174

User Manual 1179.1206.02 — 02 21



R&S®FPS-K14x Measurements and Result Displays

I/Q Measurements

(0F=T o (=Y =101 =Y 22
A = 4 = S 23
EVIM VS SYMDOL.....eeieiieii ettt st e s e e e as 24
YV Y = = TSP 24
Frequency Error VS SYMDOL. ...ttt arrr e e e e e e e e 25
Frequency Error VS SUDTTamME........cueiiiiccccie e 26
POWET SPECIIUM. ...t e e e e e e e e e e e e ee e et et aeseeeeeeeaaaaaaaaeeenenes 27
= 11 1= U 27
L7 07 I | SR 28
Constellation Diagram........c..eeee it e e e 29
F [ oToz= 110 a TS0 41 't =TSSR 29
Channel DecOder RESUILS.........oiuiiiiee ittt e e e 30
1] (== o o PP PPPPTRR 31
EVM VS SYMDOI X CarTiEr.....cccieiieeeeeeeeeceee ettt e e e e e 32
Power VS SYMDOI X CarTier.....cccii ittt 33
Allocation ID VS SYMDOI X Carrier.......oiuuieiiiiiiieie ettt 33
S Y=o 11 (8 Lo [ PP 33
S o T T TP 34
RS Phase DIffErENCe.......uueiiiiiiiii et e e 35
Beamforming SUMMAIY........oooiiiiiiiicccie e e e e e e e e e e e 36
T ST o = o [ S UUUPRRR 36

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).

3 Capture Buffer & gExport @1 Clrw

2.01 ms/ 20.1 ms

Figure 3-1: Capture buffer without zoom

A green bar at the bottom of the diagram represents the frame that is currently ana-
lyzed.

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.

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

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

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 231

Frame start offset: FETCh [:CC<cc>] [:ISRC<ant>] :SUMMary:TFRame?
on page 194

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 synchronization signals (SS) and bandwidth parts (BWP), the
result display contains one trace for the synchronization signal and a variable num-
ber 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 the synchronization signal, 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.

3 EVM vs Carrier ® 1 5592 BWPO ® 3 BWP1

1.6 %

1.4 %

1.2 %

1%

0.8 %

0.6 %

0.0 Hz 95.04 MHz

Remote command:

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

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] : X? on page 231
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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 synchronization signals (SS) and bandwidth parts (BWP), the
result display contains one trace for the synchronization signal and a variable num-
ber 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 the synchronization signal, 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 R&S FPS
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.
4 EVM vs Symbol e 1 5592 BWP0O = 3 BWP1

829.92 ps/ 9.959 ms

Remote command:

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

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] : X? on page 231

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 synchronization signals (SS) and bandwidth parts (BWP), the
result display contains one trace for the synchronization signal and a variable num-
ber 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 the synchronization signal, 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.
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— 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 159.

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.

e 1 5522 BWPO = 3 BWP1

Remote command:

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

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] :X? on page 231

Frequency Error vs Symbol

Th e "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 synchronization signals (SS) and bandwidth parts (BWP), the
result display contains one trace for the synchronization signal and a variable num-
ber 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 the synchronization signal, 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 R&S FPS could not deter-
mine 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 ® 1 55922 BWPO

711.36 ps/ 9.959 ms

Remote command:

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

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 231

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 technique 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 synchronization signals (SS) and bandwidth parts (BWP), the
result display contains one trace for the synchronization signal and a variable num-
ber 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 the synchronization signal or one specific bandwidth part, the
diagram contains one trace. That trace shows the average frequency error of the
subframes in the selected signal 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.

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

1 Freq Error vs Subframe o1 5592 BWPO

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 231
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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.

6 Power Spectrum
-70 dBmI,iH-Z—..I

-80 dBn*,sz

-90 dBm/Hz
-1 q t]dB m/Hz

-110 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 231

Flatness
The "Channel Flatness" result shows 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 synchronization signals (SS) and bandwidth parts (BWP), the
result display contains one trace for the synchronization signal and a variable num-
ber of traces that represent the bandwidth parts. The traces show the average flat-
ness of the corresponding signal part. The diagram header contains a legend that
shows the information that each trace carries.

® |f you analyze only the synchronization signal, one specific bandwidth part, a spe-
cific frame or a single subframe, the diagram contains three traces. The traces
show the following information.
— 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 flathess 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.

The x-axis represents the frequency. On the y-axis, the channel flatness is plotted in
dB.
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4 Flatness vs Carrier o1 5582 BWPO = 3 BWP1
0.01 dB

0.005 dB

0-dB
-0.005 dB

-0.01 dB
0.0 Hz 9.5 MHz/ 95.04 MHz

Remote command:

Selecting the result display: LAY:ADD 2 '1',LEFT, FLAT
Querying results:

TRACe:DATA?

TRACe<n>[:DATA] : X? on page 231

CCDF

The "Complementary Cumulative Distribution Function (CCDF)" shows the probability
of an amplitude exceeding the mean power. For the measurement, the complete cap-
ture buffer is used.

The x-axis represents the power relative to the measured mean power. On the y-axis,
the probability is plotted in %.

Y,

-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?
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Numerical results: CALCulate<n>:STATistics:CCDF:X<t>? on page 199
Numerical results: CAT.Culate<n>:STATistics:RESult<res>? on page 199

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

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

data.

Each color represents a modulation type.
e N: RBPSK

° : QPSK

e HEN 16QAM

o : 64QAM

e IN: 256QAM

You can filter the results by changing the evaluation range.

5 Constellation Diagram

Points Measured : 270460
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The constellation diagram shows the number of points that are displayed in the dia-
gram.

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

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").
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1 Allocation Summary * TableConfig

Allocation No of Rel Power per EVM -
D RBs Power [dB] RE [dBm] [%]

ssf1/3 PS5 6 0.000 -23.113 0.003
5556 0.000 -23.113 0.003

PBCH 6 0.000 QPSK -23.113 0.003

PBCH DMRS 6 0.000 -23.113 0.003

PSS 7 0.000 -23.113 0.003

55857 0.000 -23.113 0.003

PBCH 7 0.000 K -23.113 0.003

PBECH DMRS 7 0.000 -23.113 0.003

BWP ALL 273 0.003

BWP/SF/Slot

Modulation

0/0/0 CORESET 0 270 0.000 OPSK -23.113 0.003 ~

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?

Channel Decoder Results
The "Channel Decoder" result display shows the characteristics of various channels in
a specific subframe.

The size of the table thus depends on the number of subframes and the number of
channels that were decoded.

The R&S FPS can decode the following channels, if they are present.
® Protocol information of the PBCH.

2 Channel Decoder Results

SUBF / SSB “"";;““" Data
SUBF 0 / S5B 0 PBCH  SSBIndexExpicitFR2 1

econdHalf  systemFrameNumber 922

dmrs-TypeA-Position pos3
celBarred not barred  intraFreg lection not allowe
SUBF O/ S5B 1 PBCH SSBIndexExplictFR2 0
econdHalf Z rame er 403

For each channel type, the table contains a different set of values.
e PBCH

Information as defined in 3GPP 38.331, for example:

— The half frame index

— The system frame number
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— The subcarrier spacing
— The subcarrier offset
— The DMRS Type A position

If the CRC is not valid, the R&S FPS shows a corresponding message instead of
the results.

e PDCCH
Information about the DCI fields in the signal as defined by 3GPP. This includes the
field name and transmitted field values.
To decode the PDCCH, you have to demodulate the decoded payload data.

Remote command:

Selecting the result display: LAY:ADD 2 '1',LEFT,CDEC
Querying results: TRACe:DATA?

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

Each row in the table corresponds to an allocation (PDSCH or CORESET). A set of
several allocations make up a slot.

At the end of the table is a summary of all total number of bits, total number of coded
bits, total number of bit errors and bit error rate in %. The totals are calculated over all
PDSCH allocations that contribute to the bitstream. If the crc fails for one of the alloca-
tions, the R&S FPS returns NAN for the total numbers.

Depending on the demodulated data property, the numbers represent either bits (after
decoding) or symbols (before decoding).

For the bit format, each number represents one raw bit. For the symbol format, the bits
that belong to one symbol are shown as hexadecimal numbers with two digits.

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

2 Bitstream Table

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

ssfo/fo PBCH O 1/1 QPSK 432 02 01 03 00 03 02 00 02 02

ss/fo/f0 PBCH 1 1/1 QPSK 02 01 01 03 03 00 03 03 00

0/0/0 PDSCH O 1/1 00 02 03 01 00 00 01 0O 02

0/0/1 PDSCH D 1/1 QPSK 02 03 01 00 02 03 01 00 02 .

.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.
This is either a PDSCH, PDCCH or PBCH allocation.
If you bundle PDSCH allocations, a row combines the information for all allocations
with the same user ID.
e Codeword
Code word of the allocation.
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® Modulation
Modulation type of the channels.

® # Symbols / # Bits
Number of symbols in the allocation.

® Bit Stream
The actual bit stream.
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 0O 0D 0D OO 0D 0O 0O 0O OO OO OO OO OO ..

Bitstream [Extended] | Compact

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

00 00 00 00 0O 00 00 OO OO 0O OO OO OO 0O 00 00
00 00 00 00 OO 00 00 OO OO 0O 0O OO0 OO 0O 03 00
00 00 00 00 00 0D 00 0O 00 00 OO 00 0O 00 00 0O
00 00 00 00 OO 00 0O 0O OO 0O OO OO OO 0O 00 00

Figure 3-2: Compact vs extended bitstream (symbol format for coded data)

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 R&S FPS shows the number of coded bits (#
symbols * 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?

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.

2 EVM vs Symbol X Carrier
6% 8%  10% 12% 14% 16%

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

3 Power vs Symbol X Carrier

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

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.

4 Alloc ID vs Symbol X Carrier
555 PBCH
PBCH DMRS PDSCH DMRS

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

RS Magnitude
The "RS Magnitude" result display shows the magnitude of the carriers occupied by
various reference signals (PDSCH, PDCCH etc.) on different antenna ports (AP).

The contents of the result display depend on the evaluation range.
® |f you analyze all antenna ports, the result display contains one trace for each
antenna port. The traces show the average magnitude of the corresponding
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antenna port. The diagram header contains a legend that shows the information
that each trace carries.

® |f you analyze a specific antenna port, the diagram contains three traces.
— The average magnitude over all slots on the selected antenna port.
— The lowest magnitude over all slots on the selected antenna port.
— The highest magnitude over all slots on the selected antenna port.

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

The x-axis represents the frequency, with the unit depending on your selection. The y-
axis shows the magnitude of each antenna port in dB.

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

3 RS Magnitude o1 AP 4000 2 AP 1000 =3 AP 2000« 4 AP 3000

RS Weights : All

hrdpr

9.83 MHz/ 98.28 MHz

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

RS Phase
The "RS Phase" result display shows the phase of the carriers occupied by various ref-
erence signals (PDSCH, PDCCH etc.) on different antenna ports (AP).

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

® |f you analyze all antenna ports, the result display contains one trace for each
antenna port. The traces show the average phase of the corresponding antenna
port. The diagram header contains a legend that shows the information that each
trace carries.

® |f you analyze a specific antenna port, the diagram contains three traces.
— The average phase over all slots on the selected antenna port.
— The lowest phase over all slots on the selected antenna port.
— The highest phase over all slots on the selected antenna port.

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

The x-axis represents the frequency, with the unit depending on your selection. The y-
axis shows the phase of each antenna port in degrees.

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

User Manual 1179.1206.02 — 02 34



R&S®FPS-K14x Measurements and Result Displays

I/Q Measurements

1 RS Phase e1 AP 1000=2 AP 1001 = 3 AP 2000 = 4 AP 3000
RS

270.0 kHz 450.0 kHz/

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

RS Phase Difference
The "RS Phase Difference" result display shows the phase difference of different
antenna ports (AP) relative to a reference antenna port.

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

® |f you analyze all antenna ports, the result display contains one trace for each
antenna port (but not the reference antenna port). The traces show the average
phase deviation of the corresponding antenna port to the reference antenna port.
The diagram header contains a legend that shows the information that each trace
carries.

® |f you analyze a specific antenna port, the diagram contains three traces.
— The average phase deviation over all slots on the selected antenna port.
— The lowest phase deviation over all slots on the selected antenna port.
— The highest phase deviation over all slots on the selected antenna port.

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

The x-axis represents the frequency, with the unit depending on your selection. The y-
axis shows the phase deviation of each evaluated antenna port in degrees.

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

2 RS Phase Diff 1 AP 1001 =2 AP 3000
Reference AP : AP 1000

270.0 kHz 450.0 kHz/ 4.23 MHz

Remote command:
Selection: LAY:ADD ? '1',LEFT,RSWP
Query: TRACe:DATA?
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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 - =T

BWP/Sf/Slot T Port Phase [°] Phase Diff [°]
o/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
Shows the location of the allocation (bandwidth part - subframe - slot).
e Allocation Type
Shows the type of the allocation.
® Antenna Port
Shows the antenna port used by the allocation.
® Phase
Shows the phase of the allocation in degrees.
® Phase Diff(erence)
Shows the phase difference of the allocation relative to the reference antenna port.
® Average RS Weights
Shows the average magnitude of the weighted reference signal carriers in dB.
® Rel Power
Shows the power of each antenna port relative to the reference AP defined for the
corresponding 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
Displays a table with the current marker values for the active markers.

This table is displayed automatically if configured accordingly.

Wnd Shows the window the marker is in.

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

Trc Shows the trace that the marker is positioned on.
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Ref Shows the reference marker that a delta marker
refers to.

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

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

Z-Power marker position.

Only in 3D result displays (for example "EVM vs

Z-Alloc ID
¢ Symbol x Carrier").

5 Marker Table

2-M1

Trace 1
X-value Symbol 84
Y-value Carrier 14
7Z-EVM 772.99 %

Z-Power -47.12 dBm
Z-Alloc ID PHICH
4-M1

Trace 1
X-value -495.000 kHz
Y-value 0.32dB

Remote command:

LAY:ADD? '1',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 174
Results:

CALCulate<n>:MARKer<m>:X on page 197
CALCulate<n>:MARKer<m>:Y on page 197
CALCulate<n>:MARKer<m>:7? on page 198
CALCulate<n>:MARKer<m>:7:ALL? on page 198

3.7 Time Alignment Error

Access: [MEAS] > "Time Alignment Error"

The time alignment error measurement captures the signal from different antenna ports
and calculates the time offset between a reference antenna port and another antenna

port(s).
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Antenna port 1
(reference)

Time o
>

A Antenna port 2

/Time alignment error 42,1

Time
>

A Antenna port 3

Frame start indicator

Time alignment error A3,1

Time >
A Antenna port 4

Time alignment error A4,1

/

P>

Time o
>

Figure 3-3: Time alignment error measurement (4 antenna ports)

Note that the measurement only works if you are analyzing multiple layers (antenna
ports). Therefore, you have to mix the signals into one cable that you can connect to
the R&S FPS.

Test setup

Tx Ant 1

)
Tx Ant Zji

DUT +)—>| FSx
TX At 3 n

TX ANt 4 ot

Figure 3-4: Hardware setup

The dashed lines are optional connections, and only necessary if you measure more
than two antenna ports. For most accurate measurement results, we recommend to
use cables of the same length and identical combiners as adders.

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

e "Capture Buffer" on page 22

® "Power Spectrum" on page 27

® " Marker Table " on page 36
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In the default layout, the application shows the "Time Aligment Error", "Capture Buffer"
and "Power Spectrum" result displays.

The remote commands required to configure the time alignment error measurement
are described in Chapter 6.9.29, "Time Alignment Measurement", on page 360.

Remote command:
Measurement selection: CONFigure [ :NR5G] :MEASurement on page 233
Result display selection: LAYout :ADD[ :WINDow] ? on page 174

TIMe AlIGNMENT EFTON...coiiiiiiii e e 39

Time Alignment Error

The time alignment is an indicator of how well the transmission antennas or antenna
ports in a MIMO system are synchronized. The time alignment error is the time delay
between a reference antenna port and another antenna port. The reference is antenna
port 1000.

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

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

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

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

You can define a custom limit for the time alignment error. For more information, see
Chapter 3.9, "Reference: Custom Limits", on page 48.

2 Time Alignment Error

Limit : 90 ns

Time Alignment Error to Antenna Port 1000
Antenna
Port
AP 1001 2.60 ns 2.60 ns
AP 1002 5.21 ns 5.21 ns
AP 1003 7.81 ns 7.81 ns
AP 1006 15.63 ns 15.63 ns

Min Mean

Remote command:

Measurement selection: LAY :ADD 2 '1',LEFT, TAL

Result query: FETCh: TAERror [ : CC<cc>] :ANTenna<ant> [ : AVERage] ?
on page 195

Frequency Sweep Measurements

Access (ACLR): [MEAS] > "Channel Power ACLR"
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Access (MC ACLR): [MEAS] > "Multi Carrier ACLR"
Access (Cumulative ACLR): [MEAS] > "Cumulative ACLR"
Access (SEM): [MEAS] > "Spectrum Emission Mask"
Access (Multi Carrier SEM): [MEAS] > "Multi Carrier SEM"

The 5G NR aplication supports the following frequency sweep measurements.

® Adjacent channel leakage ratio (ACLR)

® Spectrum emission mask (SEM)

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 R&S FPS 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 36
® Marker peak list
Both result displays have the same contents as the spectrum application.
Remote command:
Measurement selection: CONFigure [ :NR5G] :MEASurement on page 233

Result display selection: LAYout :ADD[ :WINDow] ? on page 174

Adjacent Channel Leakage Ratio (ACLR)......cciiiiiiiiiiiiiie e 41
O XYL o 7= T 1121 OO 41
L RESUI SUMMAIY......eeeeeee ettt 41
Multi Carrier ACLR (MC ACLR).....ciiii ittt 42
L RESUI QIAGIAM. ...ttt s et et n e e e eeneeane 42
L RESUIE SUMMATY.....eeeieeeeceeeeeeee ettt ettt n st n s 43
CUMUIAEIVE ACLR....ceee et e e e e e e e e e e eeeeeaeas 44
L RESUIE IAGIAM. ...ttt ettt e e e e n s s eenee e seeeas 44
L RESUIt SUMMANY.....oviveeeeeeeeeeeeeeeete ettt eee sttt s s s en s ananaee 45
Spectrum Emission Mask (SEM)......ccoiiiiiiiiiii et 46
L RESUIt QIAGIAM.......vveeeeeeeeeeecececeetete et s sttt se s s naneseneneeeaeas 46
L RESUIE SUMMATY......ovieieieeceeeeeeeeeee ettt ettt e 46
MarKer PEaK LISt ......coiiiiiiiiiie et 47
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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. Using the ACLR mea-
surement, you can 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 R&S FPS 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 R&S FPS.

Remote command:
Selection: CONFigure [ :NR5G] : MEASurement on page 233

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 R&S FPS highlights the channels (blue: Tx channel, green: adjacent
channels).

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 R&S FPS 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
Shows the channel type (Tx, adjacent or alternate channel).
® Bandwidth
Shows the channel bandwidth.
e Offset
Shows the channel spacing.
® Power

Shows the power of the Tx channel.

® Lower/ Upper
Shows the 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 R&S FPS shows either the absolute power
in dBm, the relative power in dBc or both power values. The overall limit check
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passes or fails depending on your selected evaluation logic. The end result of the
limit check is displayed in the table header.

Remote command:

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

Limit check: CALCulate<n>:LIMit<1i>:FAIL? on page 211

Limit check absolute: CALCulate<n>:LIMit<li>:ACPower:ACHannel :RESult:
ABSolute on page 205

Limit check relative: CAL.Culate<n>:LIMit<li>:ACPower:ACHannel :RESult:
RELative on page 206

Multi Carrier ACLR (MC ACLR)

The MC ACLR measurement is basically the same as the Adjacent Channel Leakage
Ratio (ACLR) measurement: it measures the power of the transmission channels and
neighboring channels and their effect on each other. Instead of measuring a single car-
rier, the MC ACLR measures several component carriers and the gaps in between.
The component carriers do not necessarily have to be next to each other.

In its default state, the MC ACLR measurement measures two neighboring channels
above and below the carrier.

Note that you can configure a different neighboring channel setup with the tools provi-
ded by the measurement. These tools are the same as those in the spectrum applica-
tion. For more information, refer to the documentation of the R&S FPS.

The configuration in its default state complies with the test specifications defined in
38.141-1/-2.

Remote command:
Selection: CONF:MEAS MCAC

Result diagram < Multi Carrier ACLR (MC 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 R&S FPS highlights the channels (blue: Tx channel, green: adjacent
channels).

The x-axis represents the frequency with a frequency span that relates to the 5G NR
channel characteristics and adjacent channel bandwidths. Note that the application
automatically determines the center frequency of the measurement according to the
frequencies of the carriers.

On the y-axis, the power is plotted in dBm. The power for the TX channels is an abso-
lute value in dBm. The powers of the adjacent channels are values relative to the
power of the TX channel. The power of the channels is automatically tested against the
limits defined by 3GPP.

The result display contains several additional elements.

® Blue and green lines:
Represent the bandwidths of the carriers (blue lines) and those of the neighboring
channels (green lines). Note that the channels can overlap each other.

® Blue and green bars:
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Represent the integrated power of the transmission channels (blue bars) and
neighboring channels (green bars).

Span 770.0 MHz

Remote command:
TRACe:DATA?

Result summary — Multi Carrier ACLR (MC 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.

A table above the result display contains information about the measurement in numer-

ical form:

® Channel
Shows the type of channel.
The first rows represent the characteristics of the component carriers. The label
also indicates their respective bandwidths (for example: NR5G_FR1_100M1
means the first NR channel ("_100M1) with a 100 MHz bandwidth ("_100M1")).
The information also includes the total power of all component carriers.
The other rows represent the neighboring channels (Adj Lower / Upper and Alt1
Lower / Upper).

e Bandwidth
Shows the bandwidth of the channel.
The bandwidth of the carrier is the sum of the two component carriers.

®* Frequency
Shows the center frequency of the component carriers.

® Offset
Frequency offset relative to the center frequency of the aggregated carrier.

® Power /Lower / Upper/ Gap
Shows the power of the carrier and the power of the lower and upper neighboring
channels relative to the power of the aggregated carrier.
Depending on the evaluation logic, the R&S FPS 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 end result of the
limit check is displayed in the table header.

2 Result Summary Mul tandard Radio
Fre Power
1 -24.79 dBm
-24.79 dBm
Frequency Power
1

-25.01 dBm
-25.01 dBm
ACLR Power

Note that the font of the results turns red if the signal violates the limits defined by
3GPP.
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Remote command:

Result query: CATL.Culate<n>:MARKer<m>:FUNCtion:POWer<sb>:RESult[:
CURRent] ? on page 229

Limit check adjacent: CALCulate<n>:LIMit<li>:ACPower:ACHannel:RESult?
on page 205

Limit check adjacent absolute: CALCulate<n>:LIMit<li>:ACPower:ACHannel:
RESult:ABSolute on page 205

Limit check adjacent relative: CAL.Culate<n>:LIMit<li>:ACPower:ACHannel:
RESult:RELative on page 206

Limit check alternate: CAL.Culate<n>:LIMit<li>:ACPower:ALTernate<alt>:
RESult? on page 206

Limit check alternate absolute: CALCulate<n>:LIMit<li>:ACPower:
ALTernate<ch>:RESult:ABSolute on page 207

Limit check alternate relative: CAL.Culate<n>:LIMit<1i>:ACPower:
AlTernate<ch>:RESult:RELative on page 208

Cumulative ACLR

The cumulative ACLR measurement is designed to measure the cumulative ACLR test
requirement for non-contiguous spectrum in 38.141-1 / -2. It calculates the cumulative
ACLR of the gaps as defined in 3GPP 38.141-1 / -2. Note that this measurement is
only useful for two non-contiguous carriers.

The gap channels are labeled "Gap<x>U" or "Gap<x>L", with <x> representing the
number of the gap channels and "U" and "L" standing for "Upper" and "Lower". The
number of analyzed gap channels depends on the channel spacing between the carri-
ers as defined in the test specification.

Remote command:
Selection: CONF:MEAS MCAC

Result diagram «— Cumulative 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 R&S FPS highlights the channels (blue: Tx channel, green: adjacent
channels).

The x-axis represents the frequency. Note that the application automatically deter-
mines the center frequency and span of the measurement according to the frequencies
of the carriers.

On the y-axis, the power is plotted in dBm. The power for the Tx channels is an abso-
lute value in dBm. The power of the gap channels is an absolute value relative to the
cumulative power of the Tx channels. The power of the channels is automatically tes-
ted against the limits defined by 3GPP.

The result display contains several additional elements.

® Blue and green lines:
Represent the bandwidths of the carriers (blue lines) and those of the gap chan-
nels (green lines). Note that the channels can overlap each other.

® Blue and green bars:
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Represent the integrated power of the transmission channels (blue bars) and gap
channels (green bars).

AINRSG_FR_100M1 B:NRSG|FR1_100M1

- \1 ‘w.,,,m.._.,. N

| |

\ J \ |

. r'wmm»J meww-mw.m
CF 1.075 GHz 3561 pts 35.6 MHz/ Span 356.0 MHz

J

L Sl U

Remote command:
TRACe:DATA?

Result summary «— Cumulative 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.

A table in the result display contains information about the measurement in numerical
form:
® Channel
Shows the type of channel.
Channel "A" and "B" represent the component carriers. For each of the channels,
the application also shows the "Total", which should be the same as that for the
channel.
The other rows ("AB:Gap") represent the gap channels.
® Bandwidth
Shows the bandwidth of the channel.
The bandwidth of the carrier is the sum of the two component carriers.
®* Frequency
Shows the frequency of the carrier.
Available for the aggregated carriers.
e Offset
Frequency offset relative to the center frequency of the aggregated carrier.
Available for the gap channels.
® Power / Lower / Upper
Shows the power of the carrier and the power of the lower and upper gap channels
relative to the power of the aggregated carrier.
Depending on the evaluation logic, the R&S FPS 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 end result of the
limit check is displayed in the table header.

2 Result Summary Standard Radio

Power

-24.77 dBm

-24.77 dBm
Power

-25.09 dBm

-25.09 dBm

ACLR Power CACLR Power

-49.98 dBc -52.83 dBc
-49.53 dBc -52.70 dBc
AN SA s A a A an_
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Remote command:

Result query: CATL.Culate<n>:MARKer<m>:FUNCtion:POWer<sb>:RESult[:
CURRent] ? on page 229

Limit check adjacent: CALCulate<n>:LIMit<li>:ACPower:ACHannel:RESult?
on page 205

Limit check adjacent absolute: CALCulate<n>:LIMit<li>:ACPower:ACHannel:
RESult:ABSolute on page 205

Limit check adjacent relative: CAL.Culate<n>:LIMit<li>:ACPower:ACHannel:
RESult:RELative on page 206

Limit check alternate: CAL.Culate<n>:LIMit<li>:ACPower:ALTernate<alt>:
RESult? on page 206

Limit check alternate absolute: CALCulate<n>:LIMit<li>:ACPower:
ALTernate<ch>:RESult:ABSolute on page 207

Limit check alternate relative: CAL.Culate<n>:LIMit<1i>:ACPower:
AlTernate<ch>:RESult:RELative on page 208

Spectrum Emission Mask (SEM)

Note: The application also provides multi-SEM measurements as a separate measure-
ment. This measurement is basically the same as the SEM measurement, with the dif-
ference that it analyzes several sub blocks. The limits between the carriers are a sum
of the individual limits according to 3GPP.38.141-1 / -2 The multi-SEM measurement
also supports carrier aggregation.

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 R&S FPS.

Remote command:
Selection: CONFigure [ :NR5G] :MEASurement on page 233

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

e RBW
Shows the resolution bandwidth of each section of the spectrum emission mask.

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

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

® Power Rel
Shows the 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 segment.

® Ato Limit
Shows the minimal distance of the tolerance limit to the SEM trace for the corre-
sponding frequency segment. Negative distances indicate that the trace is below
the tolerance limit, positive distances indicate that the trace is above the tolerance
limit.

Marker Peak List

The marker peak list determines the frequencies and levels of peaks in the spectrum or
time domain. How many peaks are displayed can be defined, as well as the sort order.
In addition, the detected peaks can be indicated in the diagram. The peak list can also
be exported to a file for analysis in an external application.

3 Marker Peak List
Wnd No X-Value ¥Y-Yalue
z 086245 ms =
ms 707 dBm
ms 1428 dBm
ms dBm
74 ms dBrm
ms dBrm
ms 5.519 dBm
72 dBm
11 dBm

o I O T DN

—

Remote command:

LAY:ADD? '1',RIGH, PEAK, see LAYout:ADD[:WINDow]? on page 174
Results:

CALCulate<n>:MARKer<m>:X on page 197
CALCulate<n>:MARKer<m>:Y on page 197
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3.9 Reference: Custom Limits

The R&S FPS 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

e EVM PUSCH PI/2 BPSK / QPSK/ 16QAM / 64QAM

e EVM PUSCH DMRS PI/2 BPSK / QPSK / 16QAM / 64QAM

e EVMPUCCH

Time alignment error measurements
® Time alignment error

Limit values are stored in an xml file that combines the limits for downlink and uplink.
The file name must be Default.nr5G limits and is located in the following direc-

tory:
C:\R_S\instr\user\NR5G\

The R&S FPS automatically applies the custom limits after you have copied the file
and restarted the R&S FPS

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"></0ffPowSpectralDensity>
<!--Unit: [dBm/MHz]-->

</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="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"></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>

3.10 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 3-1: 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 chapter 6.2 Transmit on / off
™11 power power
Base station output chapter 6.2 chapter 6.3 Power (= "Result
power Summary")
Transmit on / off chapter 6.4 chapter 6.5 Transmit on / off
power power
TAE chapter 6.5.4 chapter 6.6.4 Time alignment error
Transmitter intermo-  chapter 6.7 chapter 6.8 ACLR
dulation
Occupied bandwidth  chapter 6.6.1 chapter 6.7.2 Occupied bandwidth'
ACLR chapter 6.6.2 chapter 6.7.3 ACLR
Operating band chapter 6.6.3 chapter 6.7.4 Spectrum emission
unwanted emissions mask
Transmitter spurious  chapter 6.6.4 chapter 6.7.5 Spurious emissions'’
emissions
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Test Test scenario FR1 test described FR2 test described Measurement
Model in in
NR-FR- ACLR chapter 6.6.2 n/a ACLR
TM1.2
Operating band chapter 6.6.2 n/a Spectrum emission
unwanted emissions mask
NR-FR- Total power dynamic  chapter 6.3.2 chapter 6.4.3 OSTP
TM2 range
Frequency error chapter 6.5.1 chapter 6.6.2 Frequency Error (=
"Result Summary")
Error vector magni- chapter 6.5.2 chapter 6.6.3 EVM results
tude
NR-FR- Total power dynamic  chapter 6.3.2 n/a OSTP
TM2a range
Error vector magni- chapter 6.5.2 n/a EVM results
tude
Frequency error chapter 6.5.1 n/a Frequency error (=
"Result Summary")
NR-FR- Total power dynamic  chapter 6.3.2 chapter 6.4.3 OSTP
TM3.1 range
Frequency error chapter 6.5.1 chapter 6.6.2 Frequency error (=
"Result Summary")
Error vector magni- chapter 6.5.2 chapter 6.6.3 EVM results
tude
NR-FR- Total power dynamic  chapter 6.3.2 n/a OSTP
TM3.1a range
Error vector magni- chapter 6.5.2 n/a EVM results
tude
Frequency error chapter 6.5.1 n/a Frequency error (=
"Result Summary")
NR-FR- Frequency error chapter 6.5.1 n/a Frequency error (=
TM3.2 "Result Summary")
Error vector magni- chapter 6.5.2 n/a EVM results
tude
NR-FR- Frequency error chapter 6.5.1 n/a Frequency error (=
TM3.3 "Result Summary")
Error vector magni- chapter 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 (for example the R&S FSW)
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4 Configuration

3GPP 5G NR measurements require a special application on the R&S FPS, which you
activate using the [MODE] key on the front panel.

When you start the 5G NR application, the R&S FPS starts to measure the input signal
with the default configuration or the configuration of the last measurement (when you
have not performed a preset since then). After you have started an instance of the 5G
NR application, the application displays the "Meas Config" menu which contains func-
tions to define the characteristics of the signal you are measuring.

@ Unavailable hardkeys
Note that the [SPAN], [BW], [TRACE], [LINES] and [MKR FUNC] keys have no con-
tents and no function in the 5G NR application.

®  1/Q MEASUIEMENT......uuuiiiiiiiieie e e e e et e e e e e e e e s e e e e e e e e e e e seaannrenereeeaaaeeeeenan 51
e Time Alignment Error Configuration.........cccuveeeeeieeeeiiicccciieeeee e 137
e Frequency Sweep Measurement Configuration..........cccccceeviveiciiiiiiiieeeie e 137
®  MICIrOSEIVICE EXPOI ...t e e e e e e e e e e e e e e e e e e ee e 141
e Reference: Structure of .allocation Files. ..., 141
e Basics on Input from I/Q Data FileS......ccouiiiiiiiiiiciieeee e 148

4.1 1/Q Measurement

o  Configuration OVEIVIEW.........cceiiiiiiiiiiiiccciiieie e e e e e e e e e e e e ee e e e e e e as 52
e Automatic Measurement Configuration.............ccueeiiiiiiiiiiiee e 53
e Physical Signal DesCription...........eeiiiiiieiiie e 57
e Component Carrier Configuration...........c..eeiiiiiiei e 61
o Radio Frame Configuration..........ccoouiiiiiiiiiiiiiie e 65
e Synchronization Signal Configuration...........ccccceeeeiieee i, 69
e Bandwidth Part Configuration........c.ccooooiiiiiii e 75
@ SIot CoNfiIQUIAtION......uiiii i —————— 80
e PDSCH and PDCCH Configuration.........ccc.euii oo 91
o Antenna Port Configuration..........ccueiiiiiiiiiee e 111
®  AdVanCed SettiNgS.......coiiiiiiiiiii e 112
L CT=T =T = (o] 7o) | (o SR UUR PRI 118
e Input Source Configuration..........ccccciiiiiiiiiie e e 122
e Frequency Configuration............euuuiiiiiiiiiiiiie e 122
o  Amplitude Configuration............eeuuiiiiiiiiiccccie e —————— 123
®  Data CaptUre.. .ot e e e e e e ————————————— 126
L J I 4T To [T o @7 1T [0 =1 4o ) o 1SR 130
L I I = Vo {1 o SRR 131
L J 1Y g To T 01 =1 o] o T TSR 134
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4.1.1 Configuration Overview

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

EVM/Frequency Error/Power

Mode Downlink Input RF Capture Time 20.1 ms
#CCs 1 Frequency 13.25 GHz Source Free Run
Bandwidth 100MHz Ref Level 0.0 dBm Offset 0.0s
Cell ID L) Att 10.0dB No of Subframes 10 Phase Tracking

9 Signal Trigger/ n .
A‘EI Description — mlnputlﬂontend —> -—F Signal Capture —» @ Tracking

‘—I

: AL
Demodulation — m :::I;:tlon — [I{89]] Analysis — Display Config

Multi Carrier Filter Off BWP/SS All Marker 1 Off Capture Buffer
Subframe All Y Axis -90.0 ~ 30.0 dBm
Slot All

Preset Channel Select Measurement Specifics for 1: Capture Buffer

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

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

1. Signal Description
See Chapter 4.1.3, "Physical Signal Description", on page 57.

2. Input/ Frontend
Chapter 4.1.13, "Input Source Configuration", on page 122

3. Trigger / Signal Capture
See Chapter 4.1.17, "Trigger Configuration”, on page 130.
See Chapter 4.1.16, "Data Capture", on page 126.

4. Tracking
See Chapter 4.1.18, "Tracking", on page 131.

5. Demodulation
See Chapter 4.1.19, "Demodulation”, on page 134.

6. Analysis
See Chapter 5, "Analysis", on page 150.
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7. Display Configuration
See Chapter 3, "Measurements and Result Displays", on page 12

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

Configuring the measurement

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

PresSet ChANNEL.......cceeee et et e e et e e e r e e e e enbaa s 53
SelECE MEBASUIBIMENT.....ceeeieie ettt e et et e e e e e s e e e s e e s e et e s enanaas 53
SPECIfIC SELHNGS TOF ... e e 53

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

Do not confuse the "Preset Channel” button with the [Preset] key, which restores the
entire instrument to its default values and thus closes all channels on the R&S FPS
(except for the default channel)!

Remote command:
SYSTem:PRESet :CHANnel [ :EXEC] on page 234

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

For more information about selecting measurements, see Chapter 3.1, "Selecting Mea-
surements", on page 12.

Remote command:
CONFigure[:NR5G] :MEASurement on page 233

Specific Settings for

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

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

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

Automatic Measurement Configuration
The R&S FPS provides various functions to automatically configure measurements

based on the signal you are measuring and thus makes these measurements as easy
as possible.
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Automatic configuration functions are available in different dialog boxes and softkey
menus.

Access (auto configuration): [AUTO SET]

Access (auto demodulation): "Overview" > "Signal Description" > "Signal Description”

Automatic measurement configuration

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

Automatic signal demodulation

The automatic signal demodulation functions determine the characteristics of the signal
you are measuring. Based on the signal characteristics, the R&S FPS 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.

® Detection of the synchronization signal configuration.

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

AULO LBVttt e e e e e e e e e r e et e e e e e e e e an 54
AUTO EVIML. ettt bt e et b e e s e et sbe e e 54
U (o TR o= =SSP 55
Complete Signal Demodulation..............coio i 55
Bandwidth Parts Demodulation.............oouiueeieiiii e 56
Synchronization Signal Demodulation.............ocuiiiiiii e 56
Auto Level

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

For additional information, see "Auto Level" on page 124.

Remote command:
[SENSe:]ADJust:LEVel on page 236

Auto EVM
Adjusts the amplitude settings to achieve the optimal EVM using the maximum
dynamic range.

This routine measures the signal several times at various levels to achieve the best
results.

If you measure several component carriers, this routine can take several minutes to fin-
ish (depending on the number of component carriers).

You can speed up the auto EVM routine by performing it across a certain number of
slots only ("Auto EVM # Of Slots To Analyze").

Select "Auto Set" > "Auto Level Config" > "Meas Time Mode" = "Manual" to access this
method.
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If you are using this method, make sure to:

® Define an appropriate measurement time that corresponds to the number of
selected slots. The minimum measurement time is 1 ms.

® Perform a triggered measurement to reliably capture at least one complete slot.

Remote command:
Run measurement: [SENSe: ]ADJust : EVM on page 236
Slots used: [SENSe: ]ADJust:EVM: SLOTs on page 236

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 151.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] :AUTO
on page 366

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

Complete signal demodulation includes:

® Detection of the synchronization signal configuration, including the SS/PBCH block
state.

You can still define the relative powers of the PSS, SSS, PBCH and PBCH DMRS.
Detection of the cell ID.

Detection of the bandwidth part configuration.

Detection of the slot configuration.

Detection of the PDSCH and CORESET configuration, including the enhanced set-
tings.

® Detection of the antenna port configuration.

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

When you turn on complete 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.

To turn on complete and continuous signal demodulation, select "All On". "All On" auto-
matically turns on automatic demodulation of the synchronization signal, the cell ID and
the bandwidth parts.

Physical Settings - CC1 Physical Settings -] Physical Settings - CC1 Physical Settings -

Channel Bandwidth 100MHz > Samplq Channel Bandwidth 100MHz ~ Samplg

Auto Demod All On All Off Auto Demod All On All off

Synchronization Auto Manual Configure Synchronization Auto |Manual| Configure

Bandwidth Parts Auto Manual Configure Bandwidth Parts Auto |Manual| Configure

Auto Detection Auto Detection
Cell ID Off  CellIDf i 1D
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Instead of continuous automatic demodulation, you can demodulate the signal once for
a single capture. This method is useful if you want to change individual parameters like
the bandwidth part configuration later on without subsequent automatic demodulation.
In addition, it increases the measurement speed, because automatic demodulation
occurs only once.

To demodulate the signal once, select the corresponding button in the channel bar.
For a one-off demodulation, all properties remain available to edit.

Similarliy, you can turn off automatic signal demodulation with a single step with "All
Off". All automatic signal demodulation routines are turned off in that case.

Note that if the signal contains no synchronization signal, you have to define the cell ID
manually ("Auto Detection Cell ID" = Off).

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : DEMod:AUTO on page 237

Bandwidth Parts Demodulation
Determines the configuration of the bandwidth parts.

Bandwidth part demodulation includes:

® Detection of the bandwidth part configuration.

® Detection of the slot configuration.

® Detection of the PDSCH and CORESET configuration, including the enhanced set-
tings.

® Detection of the cell ID in the range of 0 to 10.
If you are using a different cell ID, you have to enter the cell ID manually.

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

When you turn on bandwidth part detection, you only have to define the basic signal
characteristics like the deployment, the channel bandwidth or the number of compo-
nent carriers and the synchronization signal.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:DETection
on page 238

Synchronization Signal Demodulation
Determines the configuration of the synchronization signal.

Synchronization signal demodulation includes:
® Detection of the synchronization signal configuration, including the SS/PBCH block
state.
You can still define the relative powers of the PSS, SSS, PBCH and PBCH DMRS.
® Detection of the cell ID.

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

When you turn on synchronization signal detection, you can still define the basic signal
characteristics like the deployment or the channel bandwidth and the complete band-
width part configuration, including the PDSCH and CORESET allocations.

Note that if the signal contains no synchronization signal, you have to define the cell ID
manually ("Auto Detection Cell ID" = Off).
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Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : SSBLock<ssb>:DETection on page 238

4.1.3 Physical Signal Description

Access: "Overview" > "Signal Description" > "Signal Description"
The "Signal Description" dialog box contains general signal characteristics.

Signal Description Radio Frame Config = Ant Port Mapping = Advanced Settings

Mode Downlink - (CC1)User Defined Set: Settings.allocation

Number of n -

Deploy Frequency

Range FR1 > 3GHz - Operating Band

Physical Settings - CC1 Physical Settings - CC2 Carrier Configuration

Channel Bandwidth 100MHz T Sample Rate 122.88 MHz

Auto Demod All On All Off

Synchronization Auto Manual Configure SCS--- Delta to CF -
Bandwidth Parts Auto Manual Configure 1 BWPs SCS 30kHz

Slot Configure Slot Format 0

PDSCH/PDCCH Configure QPSK

Auto Detection

O Configuring component carriers

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

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

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

The remote commands required to configure the physical signal characteristics are
described in Chapter 6.9.3, "Physical Settings", on page 239.

The remote commands required to query measurement results are decribed in:

® Chapter 6.8, "Retrieve Trace Data", on page 212

® Chapter 6.6, "Remote Commands to Retrieve Numeric Results", on page 184

Selecting the 5G NR MOUE......coiiiiiiiii et 58
BT ot =T g =T o LSS 58
L TESt MOTEIS. ...ttt ettt ettt n s s s see s seenas 58
L User defined test SCENATMIOS. .........ccoueieeieeeeeceee st ee s e e 59
L Test scenarios for carrier aggregation.............coceceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen e 59
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Selecting the 5G NR mode
The "Mode" selects the 5G NR link direction you are testing.

The choices you have depend on the set of options you have installed.
® Option R&S FPS-K144 enables testing of 3GPP 5G NR signals on the downlink.
® OptionR&S FPS-K145 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.
The physical layer mode for the downlink is always OFDMA.

® Uplink is the transmission path from the user equipment to the base station.

The application shows the currently selected 5G NR mode (including the bandwidth) in
the channel bar.

Remote command:
Link direction: CONFigure [ :NR5G] : LDIRection on page 240
not supported

Test Scenarios
Test scenarios are descriptions of specific 5G NR signals.

Test scenarios are stored in .allocation files. You can select, manage and create
test scenarios in the "Test Models" dialog box.

Test models — Test Scenarios
Access: "Overview" > "Signal Description" > "Test Models / User Defined Sets" >
"Specification”

Test models are certain signal descriptions defined by 3GPP for certain test scenarios.
3GPP calls them NR-TM. All test models are available in the firmware.

3GPP already defines several test models (NR-TM) for various test scenarios in docu-
ments 36.141-1 (conducted testing) and 36.141-2 (radiated testing). Test models are
defined for the downlink. There are three main test model groups (NR-TM1, NR-TM2
and NR-TM3). Each of these main groups in turn contain test scenarios for specific sig-
nal configurations (different transmission type, different bandwidth, different subcarrier
spacing).

For an overview of the test scenarios, see Chapter 3.10, "Reference: 3GPP Test Sce-
narios", on page 49.

Because the complete list of test scenarios is long, you can filter the list by the follow-
ing criteria.

® "Test Model": Filters by test model group (NR-TM1, NR-TM2 etc.).
"Transmission": Filters by transmission technology (radiated or conducted).
"Duplexing": Filters by duplexing mode (FDD or TDD).

"Bandwidth": Filters by channel bandwidth.

"Subcarrier Spacing": Filters by subcarrier spacing.

Remote command:
MMEMory : LOAD: TMODel [ : CC<cc>] on page 241
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User defined test scenarios < Test Scenarios
Access: "Overview" > "Signal Desription" > "Test Models / User Defined Sets" > "User
Defined"

User defined test scenarios are custom signal descriptions that you can save and
restore as you like.

To create a custom test scenario, describe a signal as required and then save it with
the corresponding button. The R&S FPS 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 Chapter 4.5, "Reference: Structure
of .allocation Files", on page 141.

Remote command:
Save: MMEMory : STORe<n>:DEModsetting[:CC<cc>] on page 242
Restore: MMEMory : LOAD: DEModsetting[:CC<cc>] on page 241

Test scenarios for carrier aggregation < Test Scenarios

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 242
Restore: MMEMory : LOAD: DEModsetting:ALL on page 241

Deployment Frequency Range
A 5G NR signal can be transmitted in several different frequency ranges ("FR").

® "FR1 <=3 GHZz": Deployment in frequency range 1 < 3 GHz.
® "FR1 > 3 GHZz": Deployment in frequency range 1 above 3 GHz.
® "FR2": Deployment in frequency range 2.

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

The selected frequency range has an effect on the following settings.

e Different channel bandwidths are available in each frequency range.

e Different subcarrier spacings are available in each frequency range.

e Different synchronization signal patterns are available in each frequency range.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : DFRange on page 240

Operating Band

Selects the operating band that the carriers are in. The operating bands are defined in
3GPP 38.104: 5.2 "Operating Bands".
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Depending on the operating band you select for the transmission, the R&S FPS auto-
matically adjusts the minimum requirements for channel spacing between component
carriers, especially the frequency offset to CC1.

If the center frequency of the carriers is not within the selected operating band, the
R&S FPS 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.

Remote command:
CONFigure[:NR5G] : OBANd on page 239

Physical settings of the signal
Physical settings describe the basic structure of the signal you are measuring.

The "Channel Bandwidth" is variable with fixed values in the range from 5 MHz to
400 MHz. The numbers next to the dropdown box show the sample rate of the signal.
The sample rate depends on the selected channel bandwidth.

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

Selecting one of the "Configure" buttons opens the radio frame configuration tab where

you can customize the radio frame structure according to your needs.

® "Synchronization": Configuration of synchronization signal (SS).
The numbers next to the button indicate the subcarrier spacing of the SS and the
frequency offset relative to the center of the channel bandwidth.

® "Bandwidth Parts": Configuration of bandwidth parts (BWP).
The numbers next to the button indicate the number of configured BWPs and their
subcarrier spacings.

® "Slot Config": Configuration of individual slots.
The numbers next to the button indicate the slot format used in the BWPs and if a
CSil reference signal is present or not.
The slot format determines the usage of the OFDM symbols (UL, DL or flexible).
The slot formats are defined in 3GPP 38.211, table 4.3.2-3.

e "PDSCH /PDCCH Config": Configuration of the data channel (PDSCH) and the
control channel (PDCCH)
The numbers next to the button indicate the modulation types used for the alloca-
tions in all slots and if a SMUX or phase-tracking reference signal (PT-RS) is pres-
ent or not.

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 at least one SS/PBCH block is included in the signal.

Remote command:
Channel bandwidth: CONFigure [ :NR5G] : DL [ :CC<cc>] : BW on page 239
Cell ID: CONFigure [ :NR5G] :DL[:CC<cc>] :PLC:CID on page 240
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Component Carrier Configuration

Access: "Overview" > "Signal Description”

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 Chapter 4.1.5, "Radio Frame Configura-
tion", on page 65.

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)

Physical Settings - CC 1 | Physical Settings - CC 2  Carrier Configuration

= Center Frequency  Frequency Offset  Bandwidth *  General  Global MC
100MHz Fregency 850.0 MHz Center

Freqency -
100MHz MCSeWP offsetrel.to  CCL

Freqency
Offset Mode

Carrier
Spacdng

Fixed
CC Offset

H—|Gap: SDMHz}—o{f s

{ 250 1ahz |

Arbitrary -

The remote commands required to configure component carriers are described in
Chapter 6.9.4, "Component Carrier Configuration", on page 243.

Number Of COMPONENT CAIMIEIS......cei it e e e e e e e e e e aaas 62
Component carrier data CapLUre..........oooiccceiiiiiieieee e e e e e e 62
VB ettt ettt e e e e e e e e e et e e e e e e e e e e s e an b e eee e et e e e e e e e e e e e rreeeees 62
Basic component carrier configuration..............eecceieieieii e 62
L FrequenCy CONfIGUIALION. ........voveee ettt ee e e enee 63
L Bandwidth CONfIQUrAtIoN..........c.cucucuceeeeteteteeeeee e ettt ee e aaes 63
L ChanNel RASEET ...t 64
Additional tools for frequency configuration...........cocceeeiiiiiiii i 64
L Center frequency CONfIQUIALIoN. ..........c.cveveveeeveeeececeseeeeeeeeeeee s e eeesneseeeeeeeeeen, 65
L Frequency offset CONfIQUIALION. .........cueovieeeeiieeeeeeeeee et e 65
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Number of component carriers

The supported "Number Of Component Carriers" you can measure is in the range from
1 to 16. When you select more than one component carrier, the R&S FPS expands the
"Signal Description" dialog box by several tabs.

One tab for each component carrier you can configure and one tab to define general
properties of the component carrier configuration.

Remote command:
CONFigure[:NR5G] :NOCC on page 245

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 R&S FPS determines how many component carriers it can capture in a
single measurement.

If you select "Auto" mode, the R&S FPS captures as many component carriers as it
can in a single measurement and captures the rest in subsequent measurements. The
maximum number of component carriers the R&S FPS can analyze in a single capture
depends on the available bandwidth.

When all required measurements are done, the R&S FPS shows the results for all
component carriers.

Remote command:
CONFigure[:NR5G] :CSCapture on page 244

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 376

Basic component carrier configuration
Access: "Overview" > "Signal Description" > "Carrier Configuration"

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 R&S FPS shows a preview of the current carrier configuration in a diagram at the
bottom of the dialog.
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Frequency configuration < Basic component carrier 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 R&S FPS indicates if the location of the carriers is compatible to the selected
operating band.

e "Carrier within selected NR band"

® "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 R&S FPS indicates the actual measurement frequency in the channel bar.

MultivView 32 Spectrum ! x 5GNR ! @ X
Ref Level 0.00 dBm | Freq 1.95 GHz | Mode Downlink, 20/20 MHz

Att 10 dB Frame Count 1/1 of 1/1(1/1)
YIG Bypass

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 R&S FPS adjusts its cen-
ter frequency.

® When you change the frequency of one of the carriers in the table, the R&S FPS
adjusts the offset.

You can use additional tools to define the frequency characteristics of the component
carriers.

Remote command:

Frequency: [SENSe: ] FREQuency:CENTer [ :CC<cc>] on page 341

Offset (ref. point = CC1): [SENSe: ] FREQuency:CENTer [ :CC<cc>] :OFFSet
on page 342

Offset (ref. point = global MC freq.): [SENSe: ] FREQuency:CENTer [:CC<cc>] :
MCOFfset on page 246

Bandwidth configuration — Basic component carrier 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 R&S FPS displays a corresponding message.

The R&S FPS also shows the "Occupied Bandwidth" of the aggregated carriers and
the "Sample Rate" in a read-only field next to the carrier configuration.
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Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : BW on page 239

Channel Raster — Basic component carrier configuration
Access: "Overview" > "Signal Description" > "Carrier Configuration" > "Global"

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).

Frequency spectrum

Operating band
nf n2 n3 nb5 L. n96

. .
4
P )

)
- Channel raster forn3 s,

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 243

Additional tools for frequency configuration
Access: "Overview" > "Signal Description" > "Carrier Configuration" > "MC Setup"

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 configuration < Additional tools for frequency configuration
The global multicarrier 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 245
Synchronize to center frequency: CONFigure [ :NR5G] : CENTer on page 243

Frequency offset configuration < Additional tools for frequency 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 multicarrier fre-
quency. 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.

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 246
Offset mode: CONFigure [ :NR5G] : OMODe on page 245
Carrier spacing: CONFigure [ :NR5G] : CSPacing on page 244
Fixed offset: CONFigure [ :NR5G] : FCOFfset on page 244

4.1.5 Radio Frame Configuration

Access: "Overview" > "Signal Description" > "Radio Frame Config"

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.
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Figure 4-1: 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 PDSCH 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 to according to certain rules defined by 3GPP. Mapping to different subcar-
riers can be useful to use the resource grid more efficiently.

1 Subframe (1 ms) = x slots, x depends on subcarrier spacing

<
<

lot 1 = 14 OFDM symbols

N

Figure 4-2: Basic slot structure of a 5G NR slot
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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.

For more information about configuring the radio frame structure, refer to the following
topics.

® Synchronization Signal

® Bandwidth parts

e PDSCH

Measuring multiple radio frames

You can capture and analyze multiple radio frames. Each radio frame can have a dif-
ferent configuration.

O Configuring component carriers

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

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

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

Frame Configuration............ceii it 67
Effects of capturing multiple frames on results.........cccooceiiiiiiii e, 68
Frame Configuration Management...........cceeiiiiicciiiiiieeieee e e 69

Frame Configuration

The "# Frames To Configure" input field defines the number of radio frames with a dif-
ferent configuration. If you select more than one frame to configure, you can assign a
different slot configuration and PDSCH configuration for the frames. The synchroniza-
tion signal and 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
R&S FPS actually captures and analyzes with the "Number of Frames to Analyze"
property. If you capture more than the number of configurable frames, the frame con-
figuration is repeated for the surplus frames.

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.
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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 R&S FPS needs more than one capture to analyze all frames, for
example if the capture time is too small, the capture always starts with the configura-
tion 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] : DL [ :CC<cc>] : FTConfig on page 248
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.

e 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 R&S FPS can only display graphical results of the last data capture.
If the capture time is too small to capture all frames to analyze, the R&S FPS cap-
tures 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.

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 383
Assign frame to a view: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : FNUMber
on page 377
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Frame Configuration Management
The R&S FPS provides some tools to make frame configuration easier.

® "Copy Frame": Copies the bandwidth part configuration of the selected frame.
Note that this includes the slot configuration and PDSCH/PDCCH configuration of
that frame.

® "Paste Frame": Applies the bandwidth part configuration in the cache to the
selected frame.

e "Paste To All": Applies the bandwidth part configuration in the cache to all configu-
rable frames.

Remote command:

Copy: CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:COPY on page 247
Paste: CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:PASTe [ : FRAMe]

on page 248

Paste to all: CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:PASTe:ALL
on page 247

4.1.6 Synchronization Signal Configuration

Access: "Overview" > "Signal Description" > "Radio Frame Config" > "Synchroniza-
tion"

The 3GPP 5G NR standard defines two synchronization signals (SS), the primary syn-
chronization signal (PSS) and the secondary synchronization signal (SSS). They are
bundled in a synchronization signal block (SS/PBCH block). Both synchronization sig-
nals are used for radio frame synchronization. The UE also uses the synchronization
signals to detect the physical layer cell ID.

In addition to the two synchronization signals, the SS/PBCH block also includes the
physical broadcast channel (PBCH). The PBCH carries general system information.

An SS/PBCH block is transmitted on a fix schedule. Each half frame contains either 4,
8 or 64 SS/PBCH blocks, depending on the subcarrier spacing and the deploy fre-
quency range.

The synchronization signals are assigned to fix symbols as defined by 3GPP, but you
can adjust the subcarriers on which they are transmitted.
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Slot 1 Slot 2 Slot 3

Subcarrier

\4

OFDM symbols
PSS
SSS
PBCH

Figure 4-3: Location of synchronization signals in a succession of several slots

Detection of synchronization signal

The R&S FPS supports automatic detection of the synchronization signal characteris-
tics. When you select "Auto" detection mode, the R&S FPS detects various synchroni-
zation signal properties like the the subcarrier spacing, block pattern and the frequency
offset (in terms of resource blocks and subcarriers).

When you select "Manual" mode, you can describe the synchronization signals man-
ually 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 synchronization signals can increase the synchroni-
zation probability.

When you turn on automatic signal detection, the settings in this dialog box are
unavailable.

Synchronization signal in multiple frame analysis

If you measure multiple frames, the configuration of the synchronization signal is the
same for all frames. Therefore, the synchronization signal configuration is only availa-
ble for the first frame.
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Signal Description = Radio Frame Config Ant Port Mapping = Advanced Settings

cCc1i

Synchronization BWP Config Slot Config = PDSCH/PDCCH Config

Detection Auto Manual

Subcarrier Spacing 30kHz ~ S5/PBCH Block Pattern CASE C
SS/PBCH Block Offset

. Delta: SS/PBCH Block ~
Center to CF 36.54 MHz

RB Offset 50 Additional Subcarrier

(15kHz SCS) Offset (15kHz SCS)
Burst Set
Periodicity

Offset rel to Ref Point A

10ms ~ S5/PBCH Block State Configure

Half Frame Offset 0 ~ L Selection

4 -
PSS Rel Power 0.0 dB SSS Rel Power 0.0 dB
PBCH DMRS
PBCH Rel Power K] Rel Power (to PBCH) 0.0 dB

O Configuring component carriers

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

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

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

The remote commands required to configure the synchronization signals are described
in Chapter 6.9.6, "Synchronization Signal Configuration", on page 248.

Subcarrier Spacing (synchronization sSignal)..........ccceiiiiiiiieii e 71
SS/PBCH BIOCK PatterN....cccoieiiiiii ettt 72
Synchronization Signal OffSEt......ccciiiii i e 72
BUrst Set PeriodiCity......cccoiiiii et —————— 74
SS/PBCH BIOCK State........uveiiiiiiiiiee ettt e e e eree e e e snree e e e e 74
Half Frame OffSet....oii i eeaeeas 74
REIAtIVE POWET ... ..ot a e e e e e e e aaeas 75

Subcarrier Spacing (synchronization signal)

The "Subcarrier Spacing" selects the subcarrier spacing for the synchronization sig-
nals.

The available subcarrier spacings depend on the frequency range you have selected.

® FR1: 15 kHz, 30 kHz
(30 kHz unavailable for a 5 MHz channel bandwidth.)
® FR2: 120 kHz, 240 kHz
(240 kHz unavailable for a 50 MHz channel bandwidth.)

Note that a 60 kHz subcarrier spacing is only supported for the user data transmission.

Remote command:
CONFigure[ :NR5G] :DL[:CC<cc>] :SSBLock<ssb>:SSPacing on page 253
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SS/PBCH Block Pattern
The "SS Block Pattern" defines which symbols in a slot carry the synchronization sig-
nals.

® "Case A": Used for subcarrier spacing of 15 kHz and a carrier frequency in FR1.

® "Case B": Used for subcarrier spacing of 30 kHz and a carrier frequency in FR1.

® "Case C": Used for subcarrier spacing of 30 kHz and a carrier frequency in FR1.
The start symbol index for the SS/PBCH blocks is different than "Case B".

® "Case D": Used for subcarrier spacing of 120 kHz and a carrier frequency in FR2.

® "Case E": Used for subcarrier spacing of 240 kHz and a carrier frequency in FR2.

For cases A, B and C, the symbols occupied by the SS further depend on if the carrier
frequency is below or above 3 GHz.

For a comprehensive description of the block patterns, refer to 3GPP 38.213, chapter
4.1,

The R&S FPS automatically selects the valid case, depending on the selected fre-
quency range and subcarrier spacing - you only have to select the case for a subcar-
rier spacing of 30 kHz.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : SSBLock<ssb>:PATTern on page 251

Synchronization Signal Offset

The "RB Offset" and "Additional Subcarrier Offset" parameters define the location of
the synchronization signals in the frequency domain in terms of resource blocks (RB)
and subcarrier.

Both values are either relative to the first subcarrier of the channel or the reference
point A, depending on the "Offset Rel To" property.

® |f you select "TxBW", the offset refers to a resource grid with the subcarrier spacing
of the bandwidth part.

® |f you select "Reference Point A", the offset refers to a resource grid with a 15 kHz
subcarrier spacing (deployment in FR1) or a 60 kHz subcarrier spacing (deploy-
ment in FR2).

Note that an offset relative to the "TxBW" is only supported if one of the bandwidth
parts has the same subcarrier spacing as the synchronization signal. Therefore, for a
SS/PBCH subcarrier spacing = 240 kHz, the reference is always the reference point A.

The read-only field next to the input fields indicates the frequency offset of the SS/
PBCH block in Hz, relative to the center of the channel bandwidth.
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Example:
For "Offset Rel To" = "TXBW":

An RB offset = 0 would position the first subcarrier of the SS/PBCH block on the first
subcarrier of the channel.

An RB offset = 12 would position the first subcarrier of the SS/PBCH block on the
144th subcarrier of the channel.

————————— First subcarrier of channel - — — — — — — — -
b. RB offset > 0, < max.

Figure 4-4: Synchronization signal block offset relative to the first subcarrier

For "Offset Rel To" = "Ref Point A™:
The RB offset must consider the distance between reference point A and the first sub-
carrier of the channel (min. offset).

The min. offset would position the first subcarrier of the SS/PBCH block on the first
subcarrier of the channel.

An RB offset greater than the minimum RB offset would place the SS/PBCH block on
the nth subcarrier of the channel.

Channel

IRB offset: at least min. offset

min. offset

Figure 4-5: Synchronization signal block offset relative to the reference point A

You can fine-tune the location by defining an "Additional Subcarrier Offset".

Example:

An SS block offset = 12 and an additional subcarrier offset = 6 would position the first
subcarrier of the SS/PBCH block on the 150th subcarrier of the channel or above the
reference point A (provided that the minimum offset is lower than 150 subcarriers).
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Remote command:
Resource blocks: CONFigure [ :NR5G] : DL [ :CC<cc>] : SSBLock<ssb>:0FFSet

on page 251
Subcarrier: CONFigure [ :NR5G] :DL[:CC<cc>] :SSBLock<ssb>:ASOFfset
on page 249
Offset reference: CONFigure [ :NR5G] : DL [ :CC<cc>] : SSBLock<ssb>:RTO
on page 253

Burst Set Periodicity
The "Burst Set Periodicity" determines how often a block of synchronization signals is
transmitted.

Currently, the R&S FPS supports a burst set periodicity of 10 ms which corresponds to
a transmission in every frame.

The following periodicities are supported.

® 5 ms: transmission in every half frame.

® 10 ms: transmission in every frame.

® 20 ms: transmission in every second frame.
® 40 ms: transmission in every fourth frame.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :SSBLock<ssb>:BSPeriod on page 249

SS/PBCH Block State

A half frame can contain up to 4, 8 or 64 SS/PBCH blocks, depending on the selected
subcarrier spacing and the deploy frequency range. However, you can exclude individ-
ual SS/PBCH blocks from the signal description if you measure a signal that contains
less than the supported number of SS/PBCH blocks.

When you select the "Configure" button, the R&S FPS opens a dialog box to turn indi-
vidual SS/PBCH blocks on and off.

The number of SS/PBCH blocks that you can turn on and off (4, 8 or 64) depends on

the deployment.

® 4 SS/PBCH blocks for a deployment in FR1 < 3 GHz.*

® 8 SS/PBCH blocks for a deployment in FR1 above 3 GHz.

® 64 SS/PBCH blocks for a deployment in FR2.

*A special scenario also allows you to use 8 SS/PBCH blocks for a deployment

<3 GHz:

® Select a 30 kHz subcarrier spacing.

® Select a "Case C" block pattern.

® The "L Selection" parameter becomes available. Select the number of resource
blocks to use (4 or 8).

Remote command:

SS/PBCH block state: CONFigure [ :NR5G] :DL[:CC<cc>] : SSBLock<ssb>[:
STATe<ss>] on page 254

L selection: CONFigure [ :NR5G] : DL [ :CC<cc>] : SSBLock<ssb>:1 on page 250

Half Frame Offset
Selects the half frame in which the synchronization signal is in.

Select "0" if your SSB is in the first half frame, and "1" if it is in the second.
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This selection only has an effect for synchronization signals with a periodicity greater
than 5 ms.

Remote command:
CONFigure[ :NR5G] :DL[:CC<cc>] :SSBLock<ssb>:HFOFfset on page 249

Relative Power
You can define an additional boosting for each synchronization signal.

The "PSS Rel Power" defines the relative power of the PSS.
The "SSS Rel Power" defines the relative power of the SSS.
The "PBCH Rel Power" defines the relative power of the PBCH.

The "PBCH DMRS Power" defines the power of the PBCH demodulation reference sig-
nal (DMRS) relative to the PBCH power.

Remote command:

PSS: CONFigure[:NR5G] :DL[:CC<cc>] : SSBLock<ssb>:PSS:POWer

on page 253

SSS: CONFigure [ :NR5G] :DL[:CC<cc>] : SSBLock<ssb>:SSS:POWer

on page 254

PBCH: CONFigure [ :NR5G] : DL[:CC<cc>] : SSBLock<ssb>:PBCH:POWer

on page 252

PBCH DMRS: CONFigure [ :NR5G] : DL [ :CC<cc>] : SSBLock<ssb>:PDMRs: POWer
on page 252

4.1.7 Bandwidth Part Configuration

Access: "Overview" > "Signal Description" > "Radio Frame Config" > "BWP Config"

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 4-1: 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
Number of slots in subframe 1 2 4 8 16

The number of bandwidth parts you can configure with the R&S FPS is limited to 12.
During transmission, each bandwidth part can be assigned to a specific user equip-
ment (UE). Bandwidth parts can overlap, in which case UEs share the resource ele-
ments of a bandwidth part.

For measurements on signals with multiple bandwidth parts, it is sufficient to configure
only the active bandwidth part.
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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 R&S FPS supports automatic detection of the bandwidth part configuration. When
you select "Auto" detection mode, the R&S FPS detects the bandwidth part configura-
tion, slot configuration and PDSCH and CORESET 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.

Signal Description = Radio Frame Config Advanced Settings

CC1 CC2

# Frames To Selected
Configure - Fenr - Copy Frame Paste Frame Paste to all

Synchronization = BWP Config Slot Config PDSCH/PDCCH Config

Selected
BWP H Prev BWP Numerology #0

1 slots per SF
Subcarrier RB Slot
e Spacing #RBs  frcer Config (il 14 symb per slot

Bandwidth 1.08 MH:
Configure DT U E
Delta to CF 4.14 MHz
Configure Clear Total # slots 10
Max # RBs 52
Configure .
. | Duplicate  FFT size 1024

Configure

O Configuring component carriers

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

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

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.
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The remote commands required to configure the bandwidth parts are described in
Chapter 6.9.7, "Bandwidth Part Configuration", on page 255.

e BWP Configuration Table Management............coooriiiiiiiiiee e 77
o BWP Configuration Table.......c.ooii oo 77

41.71 BWP Configuration Table Management

The R&S FPS provides several tools to manage the configuration table and make the
configuration of bandwidth parts easier.

Bandwidth Part SEIECHON..........cooiiiiieeee e 77
BWP Configuration TOOIS. .....coiuuiiiiiiiieee ettt e 77

Bandwidth Part Selection

You can select the bandwidth part you want to configure by entering its number in the
"Selected BWP" input field. In the configuration table, the selected bandwidth part is
highlighted blue.

You can also select bandwidth parts with the "Prev BWP" and "Next BWP" buttons.

Note that when you select a bandwidth part, the R&S FPS also selects that bandwidth
part in the Slot Config and PDSCH / PDCCH Config tabs and vice versa.

Remote command:
via suffix at BwPart<bwp>

BWP Configuration Tools

The BWP configuration table provides several management tools.

e "Add": Adds a bandwidth part to the table.

® "Remove": Deletes the selected (highlighted) bandwidth part.

® "Clear": Removes all entries from the table.

® "Duplicate": Copies the configuration of the selected bandwidth part to a new band-
width part.
Note that this includes the Slot Config and PDSCH / PDCCH.

Remote command:

Add BWP: CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:ADD
on page 255

Remove BWP: CONFigure [ :NR5G] : DL [ : CC<cc>] : FRAMe<fr>:BWPart<bwp>:
REMove on page 257

Clear table: CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
CLEar on page 256

Duplicate BWP: CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BlWPart<bwp>:
DUPLicate on page 256

4.1.7.2 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.
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Preview diagram

The preview diagram shows the distribution and location of the bandwidth parts. The x-
axis represents the bandwidth part, the y-axis represent the frequency, with the point of
origin of the diagram being the first subcarrier. The color depends on the subcarrier
spacing selected for the corresponding bandwidth part.

The width of the bandwidth parts depends on the number of resource blocks it occu-
pies. The location of the bandwidth part on the y-axis depends on the resource block
offset.

If two or more bandwidth parts overlap (share the same resource blocks), the corre-
sponding parts of the bandwidth part are highlighted by black lines.

Unused parts of the spectrum remain gray.

Numerology

Next to the bandwidth part configuration table, the R&S FPS displays various informa-
tion about the numerology in the currently selected bandwidth part.

® "Numerology": 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 CF": Shows the frequency offset of the BWP relative to the center fre-
quency of the complete signal.

e "Total # Slots": Shows the complete number of slots in the BWP over all subframes.
The number of slots depends on the selected subcarrier spacing.

e "Max # 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.

BWP NUMDET ...ttt e e e e e e e et e e e e e e e e e e e e e e ennreneeeeeeeas 78
Subcarrier Spacing (USEr data).........ooiueeiiiiiiiiee s 78
2 TSR 79
= @ 15T S PSR 79
0] 0 @70 o ¥ o N 79
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.
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® FR1: 15 kHz, 30 kHz, 60 kHz
Note that 15 kHz is only available for channel bandwidths < 60 MHz.
® FR2:60 kHz, 120 kHz

Note that a 240 kHz subcarrier spacing is only supported for the synchronization sig-
nal.

Subcarrier spacings are indicated by different colors in the preview diagram.

° - 15 kHz

o : 30 kHz

e [N 60 kHz

o [N 120 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.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SSPacing
on page 257

# RBs

The "# 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 bandwidth 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.

Remote command:
CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:RBCount
on page 256

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] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:RBOFfset

on page 257

Slot Config
The "Configure" button opens the dialog box to configure the slots in the corresponding
bandwidth part.

For details, see Slot Config.

Remote command:
not supported
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4.1.8 Slot Configuration
Access: "Overview" > "Signal Description" > "Radio Frame Config" > "Slot Config"

Slots

Slots are flexible entities in the 5G NR radio frame, whose characteristics depend on a
number of 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.

When you turn on automatic signal detection, the settings in this dialog box are
unavailable.

Signal Description = Radio Frame Config Ant Port Mapping Advanced Settings

CC1 CC2

# Frames To Selected
Configure . Fenr . Copy Frame Paste Frame Paste to all

Synchronization = BWP Config = Slot Config PDSCH/PDCCH Config

Bandwidth Part Number _ CSI Settings

s s ([t [woeson| ot s

SF Slot Slot Slot PDSCH Repeated Ref -

Number Number Allocation Format Allocations Slot No Signals (e (i)

Configure User Paste to all

Periodicity 10ms
500.0 ps

20 slots in BWP 0

Reset
Slot Config

Preview for Slot 0

el e e e e e e e e e

Selecting the bandwidth part to configure

» Enter the number of the bandwidth part you want to configure in the "Bandwidth
Part Number" field.

The R&S FPS selects the corresponding bandwidth part.
Note that when you select bandwidth part here, the R&S FPS also selects that
bandwidth part in the BWP Config tab and vice versa.
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Configuring component carriers

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

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

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

The remote commands required to configure the slots are described in Chapter 6.9.8,
"Slot Configuration”, on page 258.

o General SIot Configuration...........oocueie i 81
e Slot Configuration TabIE.........cuiiiiiiiiiiiccieee e e e 82
@ CSIREfErence Signal.....cccoooi i —————— 85
e Positioning Reference Signal...........oooo oot 89

General Slot Configuration

The slot configuration table contains a variable number of rows, depending on the
bandwidth parts configuration.

SEIECIEA SIOL.....eeeeeeeeeeee e e e 81
Number of Configurable SIOtS..........uuuiiiiiiicieie e 81
Slot Configuration TOOIS. ......cccei i e 82

Selected Slot
You can select the slot you want to configure by entering its number in the "Selected
Slot" input field. In the configuration table, the selected slot is highlighted blue.

You can also select slots with the "Prev Slot" and "Next Slot" buttons.

Note that when you select a slot, the R&S FPS also selects that slot in the PDSCH /
PDCCH Config tab and vice versa.

Remote command:
via suffix at SLOT<s1>

Number of Configurable Slots

You can configure each slot in the radio frame individually, but when more slots have
the same configuration (for example each subframe has the same slot configurations),
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.
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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] :DL[ :CC<cc>] :FRAMe<fr>:BWPart<bwp>:CSLot
on page 259

Slot Configuration Tools
The R&S FPS provides some tools to make slot configuration easier.
® "Copy Slot": Copies the slot configuration of the selected slot.
Note that this includes the PDSCH/PDCCH configuration of that slot.
"Paste Slot": Applies the slot configuration in the cache to the selected slot.
"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[:NRSGJ:DL[:CC<CC>J:FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COPY on page 260

Paste: CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:PASTe[:SLOT] on page 264

Paste to all: CONFigure [ :NR5G] : DL [ : CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:PASTe:ALL on page 261

Paste to selected: CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PASTe:TO on page 263

Reset: CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:PRESet on page 265

41.8.2 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").
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SF Slot Slot Slot PDSCH Repeated Ref -

Number Number Allocation Format Allocations Slot No Signals

0 Data 0 Configure User CSI-RS
0 1 Data 1] (1] None
2 Data 0 (1] None
t 3 Data 0 0 None
4 Data 0 0 CSI-RS
2 5 Data 0 0 None
6 Data 0 (1] None
3 7 Data 0 0 None M

Slot preview

The slot preview shows the scheduling of the OFDM symbols in the selected slot.

Emwmwwmmwmmwm|

Figure 4-6: Preview of symbol usage for slot format 38 as defined in 3GPP 38.211, table 4.3.2-3

The scheduling depends on the selected slot format.

SUDTTAME NUMDET ...ttt a e s e e e e e e aaaaeees 83
] Lo 0 AN [0 [ g o 1= RO PPRR 83
] (o) AN | [oToz=1 i o] o SRR 83
0] (o) 2o 2 0= | R 84
(DI T0] o 1Y [ FoTor=Y i) o 1= TR 84
=T 0 1=T= 1 (=Y IS o 1o TS 84
= IR T | = | SR 84

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.
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Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ATYPe on page 259

Slot Format

The "Slot Format" selects one of the slot formats defined by 3GPP for the correspond-
ing slot.

The slot format defines the usage of the OFDM symbols in a slot. Possible symbol usa-
ges are:

® Uplink: Symbol carries uplink information.
® Downlink: Symbol carries downlink information.
® Flexible: Symbol usage is undefined and can carry uplink or downlink information.

The symbol usage of the selected slot format is indicated in the slot preview.

For a comprehensive list of all supported slot formats, see 3GPP 38.211, table 4.3.2-3:
"Slot formats".

3GPP release 16 unlocks additional slot formats.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
FORMat on page 260

PDSCH Allocations
The "Configure" button opens the dialog box to configure the PDSCH or CORESET
allocations in the corresponding slot.

For details, see Chapter 4.1.9, "PDSCH and PDCCH Configuration”, on page 91.

Remote command:
not supported

Repeated Slot No
The "Repeated Slot No" 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

Ref Signals
Opens a dialog box to configure reference signals transmitted in the corresponding
slot.

For details, see Chapter 4.1.8.3, "CSI| Reference Signal", on page 85.

Remote command:
not supported
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4.1.8.3 CSI Reference Signal

The channel state information reference signal (CSI-RS) is used to estimate the prop-
erties of the signal propagation channel from the base station to the user equipment.
This information is quantized and fed back to the base station. The base station makes
use of this information for example to calculate the channel quality or to adjust the
beamforming parameters.

You can define various parameters to describe the physical attributes and structure of
the CSI-RS, for example where it is located in the resource grid or how often it occurs
in the signal.

The CSI-RS configuration is specific to a bandwidth part.

Within a bandwidth part, the CSI-RS configuration depends on the number of resour-
ces you define. Each resource of the CSI-RS can have a different configuration. You
can allocate the CSI-RS to more than one slot (periodic or aperiodic transmission
method).

Note that the CSI-RS is only analyzed if you assign it to an antenna port.

Channel-State Information RS

State Oon Ooff Resources

Slot Zero Number Start CDM n Scrambling Rel. Power -
Config Power of RBs RB Type D /dB

Periodic Off 273 0 1 No CDM
Periodic Off 273 0 1 No CDM
Periodic Off 273 0 1 No CDM

Row Ports Density

The remote commands required to configure the CSI reference signal are described in
Chapter 6.9.9, "CSI Reference Signal Configuration”, on page 265.
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State
Turns the CSI reference signal on and off.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:CSI<csi>:
STATe on page 273

Resources
Defines the number of CSI-RS resources that make up the CSI-RS. Each resource can
have a different configuration

Each line in the CSI-RS configuration table corresponds to a resource. Changing the
number of resources adjusts the number of rows accordingly.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:CSI<csi>:
RESources on page 269

Slot Config
Opens a dialog box to configure in which slots the CSI reference signal appears.

You can select "Periodic" or "Aperiodic" transmission.

Remote command:
Method: CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
CSI<csi>:SLOT:MODE on page 271

Periodic transmission — Slot Config

Periodic transmission transmits the CSI-RS every <x> slots ("Periodicity)". You can
also define an "Offset" if you do not want the first occurence of the CSI-RS in the first
slot - for an offset of 2, for example, the first slot that carries is the CSI-RS is slot 2.

If you configure and analyze multiple frames, the sequence of CSI-RS is applied in
subsequent frames. For example, if you define a periodicity of "4" in 2 frames with 10
slots each, the following slots contain a CSI-RS (assuming, there is no offset):
® Firstframe:0-4-8
® Second frame:2-6-10
You can check the distribution of CSI-RS in the "Ref Signals" column of the slot
configuration table when you select different frames.

For a correct analysis of the CSI-RS over multiple frames, you have to define the start-

ing frame. You can do this in different ways.

® Trigger on a fixed system frame number (recommended).

® Select the received frame with the frame number n_f parameter. You can find out
the system frame n_f in the channel decoder results (an SSB must be available for
this to work). After you change n_f, you have to refresh the results.

Remote command:

Periodicity: CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
CSI<csi>:SLOT:PERiodicity on page 272

Offset: CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
CSI<csi>:SLOT:POFFset on page 272
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Aperiodic transmission «— Slot Config

Aperiodic transmission transmits the CSI-RS in arbitrary slots. Enter the slot numbers
that should carry the CSI-RS in the "Slots" input field. For example: 1-3,5,7 to transmit
the CSI-RS in slots 1,2,3,5 and 7.

Available slots depend on the subcarrier spacing in the bandwidth part.

For aperiodic transmission over multiple frames, you can define the location of the CSI-
RS in each frame manually. If you only define the CSI-RS location for one frame, the
R&S FPS assumes that the location is the same in all frames.

Remote command:
Slots: CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
CSI<csi>:SLOT:APERiodic on page 271

Zero Power
Turns zero power transmission of the CSI reference signal on and off.

If you turn on zero power transmission, the resource elements are allocated to the CSlI-
RS as if it were there, but it is not actually transmitted. Results for the CSI-RS, like the
EVM, are also not calculated. You can no longer define a scrambling ID or relative
power for the CSI-RS.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:CSI<csi>:
ZPOWer on page 274

No. RBs
Selects the number of resource blocks the CSI reference signal uses.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:CSI<csi>:
NORBs on page 268

Start RB
Selects the first resource block in the bandwidth part that the CSI reference signal
uses.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:CSI<csi>:SRB
on page 273

Row
Selects one of the CSI-RS location settings defined in 3GPP 38.211, table 7.4.1.5.3-1.
The location settings correspond to the rows in this table.

The selection has an effect on the ranges of the following CSI-RS settings:

® Density
® Bitmap

(Note that the bitmap has a fixed configuration for some rows.)
e 0/

(Some location settings reserve two symbols for the CSI-RS transmission.)

The row selection also defines the values for the "Ports" and the "CDM Type" (code
domain multiplexing type) parameters. These two values are fixed for each row and
therefore read only parameters.
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Remote command:

Row selection: CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
CSI<csi>:ROW on page 270

Ports (query): CONFigure [ :NR5G] : DL [ : CC<cc>] : FRAMe<fr>:BWPart<bwp>:
CSI<csi>:PORT? on page 269

CDM type (query): CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:CSI<csi>:CTYPe? on page 266

Density
Defines how many subcarriers are allocated to the CSI-RS.

The available values depend on the location settings parameter.

If you select 0.5 density, you can define if the CSI-RS is located on even or odd
resource blocks.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:CSI<csi>:
DENS1ity on page 267

Bitmap
Defines the subcarriers on which the CSI-RS is transmitted (location of the CSI-RS in
the frequency domain).

For more information about supported bitmap values, see 3GPP 38.211, chapter
7.4.1.5.

Note that the bitmap setting is not available for all location settings.
Remote command:

CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:CSI<csi>:
BITMap on page 266

0/11
Parameters |y and |, define the location of the CSI-RS in the time domain.

"l0" defines the position of the first symbol of the first CSI-RS in the resource grid.

"I1" becomes available for location settings that support a two-symbol transmission of
the CSI-RS. It defines the resource grid position of the second symbol allocated to the
CSI-RS.

Note that |, must be smaller than |. |, is automatically adjusted if this is not the case.

Remote command:
b:CONFigure[:NRSG}:DL[:CC<CC>}:FRAMe<fr>:BWPart<bwp>:CSI<csi>:
LZERO

l4: CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:CSI<csi>:
LONE on page 267

Scrambling ID
Defines the pseudo-random seed value for the CSI-RS sequence generation.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:CSI<csi>:SID
on page 270
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Rel Power
Defines the relative power of the CSI-RS in dB.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:CSI<csi>:
POWer on page 269

Positioning Reference Signal

The positioning reference signal (PRS) is used to locate user equipment using timing
based methods. Compared to other positioning systems like GPS, using the PRS is
highly accurate and provides a greater coverage, even indoors. PRS is useful for any
type of location based services, for example emergency calls.

You can define various parameters to describe the physical attributes and structure of
the PRS, for example where it is located in the resource grid or how often it occurs in
the signal.

The PRS configuration is specific to a bandwidth part.

Within a bandwidth part, you can configure a single PRS. You can allocate the PRS to
more than one slot (aperiodic transmission method).

The positioning reference signal is available with 3GPP release 16.

Positioning RS

State On off

Slot Config Number of RBs Start RB I*PRS_start L_PRS n”~PRS_ID,Seq K~PRS_comb k~PRS_offset Rel. Power/dB
Aperiodic 272 0 0 2 0 2 0 odB

The remote commands required to configure the positioning reference signal are
described in Chapter 6.9.10, "Positioning Reference Signal", on page 274.
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Turns the positioning reference signal on and off.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:PRS:STATe
on page 278
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Slot Config
Opens a dialog box to configure in which slots the positioning reference signal
appears.

You can assign the PRS to arbitrary slots. Enter the slot numbers that should carry the
PRS in the "Slots" input field. For example: 1-3,5,7 to transmit the PRS in slots 1,2,3,5
and 7.

Available slots depend on the subcarrier spacing in the bandwidth part.
Remote command:

CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:PRS:SLOT:
APERiodic on page 277

No. RBs
Selects the number of resource blocks the positioning reference signal uses.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:PRS:NORBs
on page 276

Start RB
Selects the first resource block in the bandwidth part that the positioning reference sig-
nal uses.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:PRS:SRB
on page 278

I"PRS_Start

Defines the first symbol in a slot allocated to the positioning reference signal.

Note that the selection of the start symbol has an effect on the number of symbols
number of symbols the PRS can use. The higher the start symbol, the less symbols the
PRS can use.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:PRS:LPSTart
on page 276

L_PRS
Defines the number of symbols allocated to the positioning reference signal.

Note that the selection of the start symbol has an effect on the number of symbols the
PRS can use. The higher the start symbol, the less symbols the PRS can use.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:PRS:LPRS
on page 275

n*PRS_ID,Seq
Defines the pseudo-random seed value for the PRS sequence generation.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:PRS:NPID
on page 276
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KAPRS_comb
Defines the number of subcarriers allocated to the positioning reference signal.

The number of subcarriers you can use depends on the size of the PRS.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:PRS:KPComb
on page 275

KAPRS_Offset
Defines an offset for the positioning reference signal in the frequency domain relative
to the first subcarrier.

Possible offsets depend on the number of subcarriers the PRS uses.

Remote command:
CONFigure[ :NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:PRS:KPOFfset
on page 275

Rel Power
Defines the relative power of the positioning reference signal in dB.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:PRS:POWer
on page 277

4.1.9 PDSCH and PDCCH Configuration

Access: "Overview" > "Signal Description" > "Radio Frame Config" > "PDSCH /
PDCCH Config"

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.

PDSCH

The physical downlink shared channel (PDSCH) carries the general user data and is
therefore the most prominent channel in a radio frame that occupies the most resour-
ces. PDSCH allocations have a variable number of resource blocks and OFDM sym-
bols. Each slot can have one or more PDSCHs. The PDSCH has a dedicated demodu-
lation reference signal (DMRS).

Interleaving means that virtual resource block bundles are mapped to different physical
resource block bundles in the physical resource grid. If you do not apply interleaving,
the physical resource grid is the same as the virtual resource grid.

The RB bundle size in the frequency domain is variable, in the time domain it still con-
sists of a single OFDM symbol.

CORESET

The physical downlink control channel (PDCCH) carries the downlink control informa-
tion. The PDCCH is transmitted in a control resource set (CORESET) that has a dedi-
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cated demodulation reference signal (DMRS). A CORESET contains the control infor-
mation for one or more UEs. Each slot can contain one or more CORESETSs.

In terms of the resource allocation, a PDCCH consists of several control channel ele-
ments (CCEs), depending on the aggregation level. A CCE is a cluster of several REG
bundles, which in turn consist of one or more resource element groups (REG). In the
resource grid, the REG bundles can be grouped, but can also be distributed over non-
contiguous resource blocks (interleaving). A REG corresponds to one resource block
(12 resource elements in the frequency domain and one OFDM symbol in the time
domain).

The PDCCH also contains the downlink control information (DCI).

A

CCE1l

Subcarrier

CCE2

Sym offset
B
offset

CORESET

PDCCH

CCE (here: aggregation level 4 — PDCCH consists of 4 CCEs)
REG

v

OFDM symbols

Figure 4-7: PDCCH structure

When you turn on automatic signal detection, the settings in this dialog box are
unavailable.
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Signal Description = Radio Frame Config Ant Port Mapping Advanced Settings

CC1 cc2

# Frames To Selected
Configure . Fenr . Copy Frame Paste Frame Paste to all

Synchronization = BWP Config = Slot Config PDSCH/PDCCH Config

User = Code = Enhanced Number Offset Number Offset Rel. Power
p  Allocation o 4 Modulation o i0c ofRBs  RB  of Symb Symb /dB

CORESET
CORESET
PDSCH 1/1
PDSCH 1/1

D Conflict ~

Combine PDSCH Allocations with Same User ID

O Configuring component carriers

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

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

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

e General PDSCH / PDCCH Configuration.........cccoeueeeeoiiieiciieiieeeee e 93
e PDSCH /PDCCH Configuration Table.........c.couiuiiiiiiiiieeeee e 95
e Enhanced CORESET Settings: Allocation Configuration...........ccccccevviieereriiiiennen. 98
e Enhanced CORESET Settings: PDCCH........cccccciiiiiieieieee e 101
e Enhanced PDSCH Settings: DMRS........uuiiiiiiiiie e 104
e Enhanced PDSCH Settings: PTRS.......uu i 108
e Enhanced PDSCH Settings: Scrambling / Coding..........ccceriiaiiiiiiiiiiiiiiieeeeaeeeen. 109

4.1.9.1 General PDSCH / PDCCH Configuration
The allocations in the table refer to a specific bandwidth part and slot.

Selecting the bandwidth part to configure

» Enter the number of the bandwidth part you want to configure in the "Bandwidth
Part Number" field.

The R&S FPS selects the corresponding bandwidth part.
Note that when you select bandwidth part here, the R&S FPS also selects that
bandwidth part in the BWP Config tab and vice versa.

Selecting the slot to configure

» Enter the number of the slot you want to configure in the "Selected Slot" field.

User Manual 1179.1206.02 — 02 93



R&S®PFPS-K14x Configuration

I/Q Measurement

Note that when you select a slot here, the R&S FPS also selects that slot in the
Slot Config tab and vice versa.

Defining the number of PDSCH and CORESET allocations

The R&S FPS allows you to allocate up to 100 individual CORESETs and PDSCH allo-
cations to a slot.

» Enter the number of allocations in the "# CORESETs" or "# PDSCH Allocations"
field.

The R&S FPS expands the PDSCH configuration table accordingly.

When you add a CORESET, the new CORESET is added after the last existing
CORESET and before the first PDSCH allocation. New PDSCH allocations are
always added at the end of the table.

Combining PDSCH allocations with the same user ID

Instead of decoding each PDSCH separately, you can bundle PDSCH allocations and
decode them as one (PRB bundling), even if they have a different location in the
resiource grid. You can bundle PDSCH allocations by giving them the same user ID.

1. Assign user IDs to PDSCH allocations as required.
You can define the user ID for a specific allocation in the "Enhanced Settings" or in
the corresponding column in the allocation table.

2. Turn on "Combine PDSCH Allocations With Same User ID".

When you combine allocations, you can change the allocation settings (modula-
tion, number of symbols, enhanced settings etc.) only for the first allocation in the
bundle. Number of resource blocks and the resource block offset remain available
for all allocations.

Bundling PDSCH allocations has an effect on result displays that show the deoc-
ded signal, like the bit stream. Instead of showing the decoded results for each
PDSCH allocation, these result display combine the results for bundled allocations.

Ee e D IS0 AN | (e Yoz=1 ([ ] o =N 94
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Combine PDSCH Allocations With Same USer ID..........cooiiuiiiiiiiiiiieeeeeeeeeeeeeeee e, 95

# PDSCH Allocations
Defines the number of PDSCH allocations in the slot.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALCount on page 285

# CORESETs
Defines the number of CORESET allocations in the slot.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
CRSCount on page 284
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Combine PDSCH Allocations With Same User ID
Turns PRB bundling on and off.

Remote command:

CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:SLOT<sl1>:CUID
on page 292

4.1.9.2 PDSCH /PDCCH Configuration Table

The configuration table contains the PDSCH and PDCCH (CORESET) allocations.
Each row corresponds to an allocation. The first part of the table shows the CORE-
SETs, the second part of the table the PDSCH 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 "Copy To" to copy the allocation configuration to the clipboard.
The R&S FPS opens a dialog to select the target slots.

2. From the "Copy To" menu, select:

e "Slots" to copy the allocation to a number of selected slots.
e "Custom" to copy the allocation to slots based on a certain logic.

3. "Copy To": "Slots":
Select the slots you want to 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 nt" 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 R&S FPS 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).

User Manual 1179.1206.02 — 02 95



R&S®PFPS-K14x Configuration

I/Q Measurement

Allocation &rﬁg Modulation I?:;ﬂ;]e: r:)'#'a';;r Ofrget I:fu&t:ne; g:,f:ﬁ: Rel.l:;gwer Conflict ~
0 CORESET QPSK . 6 0 1 0 0dB
1 CORESET QPSK . 6 6 1 0 0dB
0 0 PDSCH | 1/1 QPSK 10 16 1 0 dB
1 0 PDSCH | 1/1 QPSK . 10 0 13 1 0dB

The remote commands required to configure the PDSCH and CORESET allocations
are described in Chapter 6.9.11, "CORESET Allocation Configuration", on page 278
and Chapter 6.9.12, "PDSCH Allocation Configuration", on page 285.
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The "ID" column shows the unique identifier for the corresponding CORESET or
PDSCH allocation.

The counter starts at 0.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:UEID on page 316

Allocation
The "Allocation" column shows the allocation's channel type (CORESET or PDSCH).

Remote command:
not supported

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 CORESET modulation is always QPSK.
The PDSCH modulation is either QPSK, 16QAM, 64QAM or 256 QAM.

Remote command:

CORESET: not supported

PDSCH allocations: CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>[:CW<cw>] :MODulation
on page 289
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Enhanced Settings
Opens the "Enhanced Settings" dialog box.

Enhanced settings for CORESET allocations:
® CORESET DMRS

® PDCCH and DCI

Enhanced settings for PDSCH allocations:

® PDSCHDMRS

® PTRS

® Channel coding and PDSCH scrambling

Remote command:
not supported

Number of RBs
The "Number of RBs" defines the number of physical resource blocks that the alloca-
tion occupies in the resource grid.

Remote command:

CORESET: CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COReset<cr>:RBCount on page 283

PDSCH allocation: CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:RBCount on page 290

Offset RB

The "Offset RB" 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 the allo-
cation is in.

Remote command:

CORESET: CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COReset<cr>:RBOFfset on page 283

PDSCH allocation: CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:RBOFfset on page 291

Number of Symbols
The "Number of Symbols" defines the number of symbols that the allocation uses.

The number of symbols a CORESET can use is limited to 3.
3GPP release 16 unlocks additional numbers of symbols a PDSCH can use.

Remote command:

CORESET: CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COReset<cr>:SCOunt on page 284

PDSCH allocation: CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:SCOunt on page 291

Offset Symbols

The "Offset Symbols" 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:

CORESET: CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COReset<cr>:SOFFset on page 284

PDSCH allocation: CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:SOFFset on page 291

Rel Power / dB
The "Rel Power / dB" defines the relative power of the corresponding allocation.

Remote command:

CORESET: CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:COReset<cr>:POWer on page 282

PDSCH allocation: CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:POWer on page 290

Copy to
Opens a dialog to copy the allocation configuration to other slots.

For details, see "Reusing PDSCH allocations" on page 95.

Remote command:

PDSCH: CONFigure [:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:COPY on page 287

CORESET: CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COReset<cr>:COPY on page 280

Conflicts

The R&S FPS 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

4.1.9.3 Enhanced CORESET Settings: Allocation Configuration
The enhanced CORESET settings contain settings to configure the CORESET demod-

ulation reference signal (CORESET DMRS) and the characteristics (like the location
and DCI content) of the PDCCH within the CORESET.
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General CORESET DMRS Config

Precoder Granularity All Contiguous RBs - Rel Power (to CORESET) [N}

Use DMRS Scrambling ID On off _ Reference Point Ref Point A ©

Interleaving

State off Bundle Size

Shift Index < _ Interleaver Size

PDCCH Config

Aggregation Pattern
Level Length

4

RNTI

The remote commands required to configure CORESET allocations are described in
Chapter 6.9.13, "Enhanced CORESET Allocation Configuration”, on page 292.

PreCcoder GranUIATIEY...... .. it e e e e e e e s e s s rrr e e e e e eeeeeesennnnes 99
CORESET DMRS Sequence Generation...........cccccuuvieeieeeeeeeeie s e e e eee e 99
CORESET DMRS REI POWET......cciiiiiiiiiiiiieiiiieeieiietesssteeaessnrenessssnnaeeesssnneeeesennnens 100
CORESET DMRS Reference Point....... ... 100
T] C=Ta ST 1V o T PRSP PPOPPIPR 100

Precoder Granularity
Defines which resource elements are used by the PDCCH DMRS.

"All Contiguous PDCCH DMRS expected on all resource blocks of the CORESET.
RBs"

"REG Bundle" PDCCH DMRS expected on the resource blocks allocated to the
PDCCH.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
COReset<cr>:PGRanularity on page 308

CORESET DMRS Sequence Generation

3GPP (38.211) defines two methods by which the CORESET DMRS sequence can be
calculated. You can select the method with the "Use DMRS Scrambling ID" parameter.
llonll:

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.
"Off":

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.

For this method, N_RNTI is assumed to be 0 as defined by 3GPP.

Remote command:

Method: CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COReset<cr>:DMRS:SCRam[:STATe] on page 295

Seed value: CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COReset<cr>:DMRS:SID on page 294
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CORESET DMRS Rel Power
Defines the power of the CORESET DMRS relative to the power of the CORESET
resource elements.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
COReset<cr>:DMRS:POWer on page 293

CORESET DMRS Reference Point
Defines the reference point for the CORESET DMRS in the resource grid.

The CORESET DMRS position is either relative to the reference point A or the start of
the CORESET.

Select "CORESET Start" if

e the CORESET is configured by the PBCH or

e the CORESET is configured by the controlResourceSetZero field in the PDCCH-
ConfigCommon IE.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
COReset<cr>:DMRS:RPOint on page 294

Interleaving
Interleaving defines the position of the PDCCH resource elements in the resource grid.

As long as you turn off interleaving, all PDCCH resource elements groups (REGs) use
subcarriers next to each other. If you turn on interleaving, you can assign the REGs to
non-adjacent subcarriers according to certain rules defined in 3GPP 38.211.

The "Bundle Size" defines the number of REGs in a REG bundle.
The "Shift Index" defines an offset of the REG bundles.

You can select one of two methods to define the offset.

e "N_|ID”Cell": Select an offset based on the cell ID.

® "n_shift": Select the offset manually.

The "Interleaver Size" defines the distance between individual REG bundles in the fre-
quency domain.

Remote command:

State: CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COReset<cr>:INTerleaving:STATe on page 298

Bundle size: CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COReset<cr>:INTerleaving:BSIZe on page 295

Shift index method: CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:INTerleaving:SINDex on page 297
Shift index: CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COReset<cr>:INTerleaving:NSHift on page 296

Interleaving size: CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1l>:COReset<cr>:INTerleaving:ISIZe
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41.9.4 Enhanced CORESET Settings: PDCCH

The enhanced CORESET settings also contains a table to define the downlink control
information (DCI) fields (as defined in 38.212) contained in the PDCCH payload.

You can configure one PDCCH in each CORESET.

You can assign an RNTI type to the PDCCH in the CORESET. Each type of RNTI has
a certain purpose in the network and the CRC of the information of several DCI formats
is scrambled by a RNTI. The DCI format in turn determines the DCI fields that are
available.

The base station transmits control information to the user equipment via several DCI
formats. The control information can comprise all kinds of information about the trans-
mitted data like resource allocation, bandwidth part usage, modulation type and many
others. 3GPP defines various DCI formats, each of which carries different sets of infor-
mation (DCI fields), depending on the system setup.

You can evaluate the DCI fields in the channel decoder.

The DCI fields you can configure depend on the selected DCI format and the selected
RNTI type.

The DCI fields have a predefined order. This order is represented in the DCI field con-
figuration table, from left to right and top to bottom.

Example:
® RNTI type = C-RNTI
® DClformat=0_0

1

DCI Field
Identifier for DCI formats

Bit Length DCI Field Bit Length

i 2. field: uency Domain Resource Assignment Auto

me Domain Resource Assignment

dulation and Coding Scheme (TB1)

7 field: Redundancy Version (TB1)

C Command for Scheduled PUSCH
UL/SUL indicator

4. field: Frequency Hopping Flag 1
6. field: New Data Indicator (TB1)
8.field: HARQ Process Number
10. field: Padding bits
ChannelAccess-CPext

[N ST SIS,
(==

Figure 4-8: Order of DCI fields in DCI format 0_0

1 = Name of DClI field
2 = Bit length of DCI fields (grey fields: not editable, white fields: editable)

Order of DCI fields in the PDCCH:

"Identifier For DCI Formats" > "Frequency Domain Resource Assignment" > "Time
Domain Resource Assignment" > "Frequency Hopping Flag " etc.

Each DCI field has a certain bit length. The sum of all bits must be the same as the
pattern length. The pattern length must be at least 12 bits and must be correct.

The bit lengths for each DCI field are defined in 3GPP 38.212.

® Fix bit lengths are always the same and defined by 3GPP (for example DCI field
"X" always uses 1 bit). You cannot edit those values.
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e Automatically calculated bit lengths are variable and depend on other parameters.
The R&S FPS calculates them according to the conditions defined by 3GPP. You
cannot edit those values.

® Variable bit lengths can have different values in a certain value range (for example
DCl field "Y" uses either 1, 2 or 4 bits). You can edit those values as required.

Which bit lengths are variable depends on the DCI format and its corresponding
RNTIs. Note that in some scenarios all bit lengths are fix.

O There are a few test scenarios that allow you to ignore the DCI field bit lengths.

® |f you are only interested in the bit stream, it is not necessary to define the bit
lengths of each DCI field. The correct pattern length is sufficient in that case and
does not have to match the bits of the individual fields.

® |f you are only interested in the decoding of certain fields, it is sufficient to define
the pattern length and the bit length up to the DCI field you are interested in cor-
rectly.
For example, if you are interested in the 4th DCI field, define the complete pattern
length and the bit lengths of the first four DCI fields and ignore the subsequent
ones.

For some DCI fields, you can define how often they are transmitted in a single PDCCH.
For those DCI fields the total bit length = bit length * # indicator.

Example:

® RNTI type = SFI-RNTI

® DClformat=2 0

® Slot format indicator bit length = 4

# indicators = 4
Total bit length of the slot format indicator = 16 bits

For some DCI formats, you can define how often the complete set of DCI fields are
transmitted in a single PDCCH. In that case the total bit length = bit length of all param-
eters * # blocks.

Example:

® RNTI type = TPC-PUCCH-RNTI

e DClformat=2 2

® Closed loop indicator bit length = 4

® TPC commands bit length = 2 (fix value)
® #blocks =2

Total bit length of the PDCCH = 12 bits

Configuring DCI fields
Here's an example for the usual process to define DCI fields.

1. Select the RNTI "Usage".
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2. Select the "DCI Format".
3. Define the PDCCH "Pattern Length".

4. Select "Content" to define the details of the DCI.
For a list of available DCI fields, see Table 6-4. For a comprehensive breakdown of
availability of DCI fields, their bit lengths and dependencies, refer to 3GPP 38.212.
3GPP release 16 unlocks additional DCI formats and fields.

[ £V T 103
1 I SRR 103
D1 I o5 04 - PSR 103
AGAregation LEVEL.........coii i 103
L0 o = SR 103
Pattern Length....... e 104
L©70] ] (=Y o | SRR 104
Usage

Selects the type of radio network temporary identifier (RNTI) that the PDCCH uses. It
also determines which DCI formats are available.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
COReset<cr>:PDCCh<cf>:USAGe on page 307

RNTI
Selects the radio network identifier.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
COReset<cr>:PDCCh<cf>:RNTI on page 307

DCI Format
Selects the DCI format.

The available DCI formats depend on the selected RNTI type.
The selected DCI format in turn defines which information the PDCCH can carry.
3GPP release 16 unlocks additional DCI formats and fields.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
COReset<cr>:PDCCh<cf>:DCIFormat on page 299

Aggregation Level

Defines how many control channel elements (CCEs) the PDCCH uses in the resource
grid.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
COReset<cr>:PDCCh<cf>:ALEVel on page 298

CCE Index
Defines an offset of the CCE relative to the first subcarrier.
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Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
COReset<cr>:PDCCh<cf>:CCEindex on page 298

Pattern Length
Defines the number of bits the PDCCH uses. The number of bits is a custom value
depending on your signal.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
COReset<cr>:PDCCh<cf>:PLENgth on page 306

Content
Opens a dialog box to define the information that the PDCCH carries.

The number and type of information depends on the selected DCI format.

You can find an overview of all DCI fields that are available in one or more DCI for-
mats, including the SCPI command you can use to change the bit length of the DCI
field in Table 6-4.

Special settings for certain DCI formats:

e DCI format 0_1: "Scope": Selection defines the DCI fields available in format 0_1.

® DCI format 1_0: "Frequency Domain Resource Assignment": Selection defines the
DClI fields available in format 1_0.

® For other special fields, see Chapter 4.1.9.4, "Enhanced CORESET Settings:
PDCCH", on page 101.

3GPP release 16 unlocks additional DCI formats and fields.

Remote command:

Query DCI fields:CONFigure [ :NR5G] : DL [ : CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COReset<cr>:PDCCh<cf>:DCISettings:LIST? on page 304
Configure DCI fields: CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:PDCCh<cf>:DCISettings:ITEM

on page 300

# blocks: CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COReset<cr>:PDCCh<cf>:DCISettings:NOBLock on page 304
TCP commands: CONFigure [ :NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:
SLOT<sl1l>:COReset<cr>:PDCCh<cf>:DCISettings:TPCCommand on page 306
Frequency resource assignment: CONFigure [ :NR5G] : DL [ : CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:PDCCh<cf>:DCISettings:FDRassign
on page 300
SCOpe:CONFigure[:NRSG]:DL[:CC<CC>]:FRAMe<fr>:BWPart<bwp>:
SLOT<s1>:COReset<cr>:PDCCh<cf>:DCISettings:SCOPe on page 305

4.1.9.5 Enhanced PDSCH Settings: DMRS

Access: "Overview" > "Signal Description" > "Radio Frame Config" > "PDSCH /
PDCCH Config" > "Enhanced Settings" > "PDSCH DMRS Config"
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PDSCH DMRS Config Phase-tracking RS Config (PTRS) Scrambling/Coding

Codeword to Layer Mapping

Config Type 2

Layers/Codewords 2/1

First DMRS symb rel to g4 oot (A) ¥

(Mapping Type)

First DMRS Symb

(Type A Pos) 2 ~ Antenna Ports 1000 + 0,2

DMRS Add Position Index 0 ~ CDM groups wfo data 2
DMRS Length il ~ Reference Point Ref Point A

Sequence Generation DMRS-Scrambling-ID  ~ _

n_SCID 0 il

Rel Power (to PDSCH) 3.0dB

The remote commands required to configure the DMRS are described in Chap-
ter 6.9.14, "Enhanced PDSCH Settings: DMRS", on page 308.
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PDSCH DMRS Sequence Generation...........cueeieecccieiiiiiieeaeee e eeeeeeeieeeee e e e e e e s s eeneees 106
PDSCH DMRS REI POWET......cccce ettt e e e e e e e e e e e e e eeeeve e aaes 107
Codeword to Layer Mapping........uueeeeeeeeeeiieieiiieierieeeeeeeeeessssesssreeeeeeeeeaeesssssnnssnseneeeees 107
N 0] =1 oL = T o o PSPPI 107
CDM Groups W/O Dat@.....uuccieeiei e s e s e e e e e e e e e e e e e e e e e e e e e ee e senenannanas 107
REErENCE POINt....eee e 108
DMRS-DOWNINK-TTB......cuvieieeeiciiiiee e eciiee e ettt e e e et e e e e s stae e e e e snaee e e e e snrareaessntaeeeeenrees 108
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 you select in this field.

By default, the RNTI is the same the bandwidth part index.
Remote command:

CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:UEID on page 316

VRB-to-PRB Interleaver

Selects the RB bundle size of the interleaver according to 3GPP 38.211, chapter
7.3.1.6. Interleaving means that virtual resource block bundles are mapped to different
physical resource blocks in the physical resource grid.

A VRB bundle can consist of 2 or 4 resource blocks. "Non-interleaved" means that no
interleaving or bundling is applied.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:VTPinter on page 317
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PDSCH DMRS Location
The "Config Type" defines the mapping of the DMRS to physical resources elements
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 PDSCH 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 PDSCH allocations can use.

Remote command:

Configuration type: CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:CTYPe on page 311

Mapping type: CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:MTYPe on page 312

Type A position: CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:TAPos on page 315

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] : DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:MSYMbol:LENGth on page 311

Position index: CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:MSYMbol:APOSition on page 311

PDSCH DMRS Sequence Generation
3GPP (38.211) defines two methods by which the PDSCH DMRS sequence can be
calculated. 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.
"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] : DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:SGENeration on page 314

Seed value: CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:SID on page 315

Scrambling ID: CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:DMRS:NSCid on page 312
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PDSCH DMRS Rel Power
Defines the power of the PDSCH DMRS relative to the power of the PDSCH resource
elements.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:DMRS:POWer on page 313

Codeword to Layer Mapping

Selects the number of layers for a PDSCH allocation and the number of codewords.
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

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:CLMapping on page 309

Antenna Port

Each layer of a PDSCH allocation is mapped to a certain antenna port. The "Antenna
Port 1000 +" dropdown menu selects the antenna ports that are used for the transmis-
sion of the PDSCH allocation.

Note that the R&S FPS has only one RF input and can therefore measure only one
PDSCH. Which PDSCH is measured depends on the antenna port mapping.

Example:

® DMRS configuration type = 1

® DMRS length =2

® Codeword to layer mapping = 4/1, which corresponds to 4 layers

For this configuration you can map the layers to antenna ports "1000,1001,1004,1005",
"1000,1002,1004,1006" or "1002,1003,1006,1007".

The antenna ports (layers) that are actually analyzed depend on the antenna port con-
figuration.

The contents of result displays that analyze antenna ports depend on the beamforming
selection.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:DMRS:AP on page 310

CDM Groups w/o Data

Selects the number of CDM groups that are reserved and contain no data. They are
therefore not used by the PDSCH for data transmission. In the resource grid, the
resource elements for CDM (between PDSCH 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.
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Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:DMRS:CGWD on page 310

Reference Point
Defines the reference point for the PDSCH DMRS in the resource grid.

The PDSCH DMRS position is either relative to the reference point A or the first sub-
carrier of the bandwidth partitis in.

You can use the bandwidth part start as the reference point for the PDSCH DMRS to
define the reference point according to 3GPP 38.211 chapter 7.4.1.1.2.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:RPOint on page 316

DMRS-Downlink-r16
Turns the higher layer parameter "dmrs-downlink-r16" on and off.

This parameter reduces the peak-to-average power ratio (PAPR) of the PDSCH DMRS
as defined 3GPP, release 16. Using the low PAPR also results in a different calculation
of the DMRS sequence.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:DMRS:RST on page 314

4.1.9.6 Enhanced PDSCH Settings: PTRS

Access: "Overview" > "Signal Description" > "Radio Frame Config" > "PDSCH /
PDCCH Config" > "Enhanced Settings" > "Phase-Tracking RS Config (PTRS)"

The phase tracking reference signal (PTRS) is a reference signal whose main purpose
is to track the phase of the transmitter and the receiver. It thus helps to avoid phase
errors which can disturb the signal transmission.

If you assign the PDSCH to antenna ports whose port number is higher than the maxi-
mum port that 3GPP allows for the PTRS, the PTRS settings become unavailable. For
an overview of supported antenna ports, see 3GPP 38.211, table 6.4.1.2.2.1-1.

PDSCH DMRS Config = Phase-tracking RS Config (PTRS) Scrambling/Coding

State On off

Rel Power (to PDSCH) [iKiKi[}]

L_PTRS il

K_PTRS 2

DL-PTRS-RE-offset

The remote commands required to configure the PTRS are described in Chap-
ter 6.9.15, "Enhanced PDSCH Settings: PTRS", on page 317.
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Functions in the "PTRS" dialog box described elsewhere:
e "User ID" on page 105
® "VRB-to-PRB Interleaver" on page 105

PTRS Configuration.......uuueiee i r e s e s e e e e e e e e e e e e e e e e e e e eeeeeaernnes 109

PTRS Configuration

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 PDSCH.

If the PTRS "State" is on, you can define its "Power" relative to the PDSCH and its
location in the resource grid.

The "L_PTRS" defines distance between the PTRS in terms of OFDM symbols (trans-
mission every 1, 2 or 4 OFDM symbols). If the subcarrier used by the PTRS also con-
tains 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] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:

SLOT<sl>:ALLocation<al>:PTRS[:STATe] on page 320

Power: CONFigure [ :NR5G] : DL [ : CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:PTRS:POWer on page 319

Lprrs: CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:

SLOT<sl>:ALLocation<al>:PTRS:I on page 318

Kptrs: CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:

SLOT<sl>:ALLocation<al>:PTRS:K on page 317

Offset: CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:PTRS:REOFfset on page 319

Enhanced PDSCH Settings: Scrambling / Coding

Access: "Overview" > "Signal Description" > "Radio Frame Config" > "PDSCH /
PDCCH Config" > "Enhanced Settings" > "Scrambling / Coding"

PDSCH DMRS Config = Phase-tracking RS Config (PTRS) = Scrambling/Coding

Channel Coding

MCS Table

I_MCs

Redundancy Version Index

Scrambling

Scrambling Data-Scrambling-ID -
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The remote commands required to configure the channel coding and scrambling are
described in Chapter 6.9.16, "Enhanced PDSCH Settings: Scrambling / Coding",
on page 320.

Functions in the "Scrambling / Coding" dialog box described elsewhere:
® "User ID" on page 105
® "VRB-to-PRB Interleaver" on page 105
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PDSCH SCrambliNg......ccoiiiiiiieii ettt e e e e 110

Channel Coding

Channel coding parameters determine the code rate of the PDSCH, which is the ratio
between transmitted bits and maximum possible bits in a subframe (or 1 ms transport
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.

In addition, the target code rate depends on a transport block scaling factor S.

You can select the modulation order for the PDSCH (one of several tables, one for
each modulation type) from the "MCS Table" dropdown menu and select the corre-
sponding 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, chapter 5.1.3.

The size of a transport block (TB) depends on the "TB Scaling Factor S", which in turn
affects the code rate.

In addition to the modulation order and lycs, the number of transmitted bits depends on
the "Redundancy Version Index", which is used to re-transmit data in case of transmis-
sion errors. Depending on the redundancy version index, the PDSCH contains a differ-
ent amount of parity bits for error detection: Index 0 adds 1 sequence of parity bits,
index 1 adds two sequences of parity bits etc.

Because redundancy version 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 trans-
mits a complete set of data, and can therefore be decoded without the knowledge of
previous data.

Remote command:

Modulation order: CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:CCODing:MCSTable on page 321
MCS index: CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:CCODing:IMCS on page 321

Redundancy version: CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:CCODing:RVINdex on page 322
Scaling factor: CONFigure [ :NR5G] : DL [ : CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:CCODing:TBSFs on page 322

PDSCH Scrambling
3GPP (38.211) defines two methods by which the PDSCH scrambling can be calcula-
ted. You can select the method with the "Scrambling" parameter.

e "Data-Scrambling-ID"
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Scrambles the PDSCH 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"

Scrambles the PDSCH 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] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:SCRambling on page 323

Seed value: CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
SLOT<sl>:ALLocation<al>:SCRambling:DSID on page 323

Antenna Port Configuration

Access: "Overview" > "Signal Description" > "Ant Port Mapping"

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").

Only one of the two configurations can be on.
The columns represent the physical channels.

The "Ant Port Mapping" dialog box allows you to map the antenna ports used by the
various physical channels defined by 3GPP to one or two layer configurations.

Signal Description = Radio Frame Config = Ant Port Mapping Advanced Settings

CC1 cCc2
Antenna Port to Physical Antenna Mapping

State PSS, SSS, PBCH PDCCH CSI-RS

1000, 1001, 1002, 1003, 1004, 1005,

Config 1 1006, 1007, 1008, 1009, 1010, 1011

2000 3000

Config 2

The remote commands required to configure the antenna ports are described in Chap-
ter 6.9.17, "Antenna Port Configuration", on page 324.
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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] :DL[:CC<cc>] : PAMapping<cf>:STATe on page 325

PSS, SSS, PBCH
Shows the antenna ports that transmit the synchronization signals.

The synchronization signals are assumed to be transmitted on antenna port 4000.

Remote command:
not supported

PDSCH
Selects the antenna ports that transmit the PDSCH. You can assign the PDSCH to
multiple antenna ports (1000 to 1011).

When you select the table cell, the R&S FPS opens another dialog box in which you
can turn the transmission of the PDSCH on certain antenna ports on and off.

By default, the PDSCH is transmitted on antenna port 1000 (for physical antenna 1)
and antenna port 1001 (for physical antenna 2).

Remote command:
CONFigure [ :NR5G] : DL [ :CC<cc>] : PAMapping<cf>:PDSCh:AP<ap>
on page 324

CORESET
Shows the antenna ports that transmit the CORESET.

The CORESET is assumed to be transmitted on antenna port 2000.

Remote command:
not supported

CSI-RS
Selects the antenna ports that transmit the CSI-RS. You can assign the PDSCH to one
of several antenna ports (3000 to 3031).

When you select the table cell, the R&S FPS opens another dialog box in which you
can turn the transmission of the CSI-RS on a certain antenna port on and off.

By default, the CSI-RS is transmitted on antenna port 3000 (for both physical anten-
nas).

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :PAMapping<cf>:CSIRs:AP<ap>
on page 324

4.1.11 Advanced Settings

Access: "Overview" > "Signal Description" > "Advanced Settings"
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Advanced settings contain settings that are independent of the radio frame configura-
tion.

O Configuring component carriers

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

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

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

0 Global SetliNgGS...ccoi i ——————————— 113
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4.1.11.1 Global Settings

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

The global settings contain various settings that have an effect on how the R&S FPS
analyzes the signal.
Signal Description Radio Frame Config = Ant Port Mapping Advanced Settings Generator Control

CC1 cc2

Handling of Carrier Leakage None -

Reference RF Upconversion
Point A

Global Settings

Phase Compensation On Off

LTE-CRS
Coexistence f_0= CF

850.0 MHz

Exclude PDSCH Allocations From 3GPP EVM Evaluation

Exdude User IDs
(e.g. 1,3,5-19)

Frequency Error Limit Check

State On

Category Category A

Shared

Spectrum Channel Access e

The remote commands required to configure the global settings are described in Chap-
ter 6.9.18, "Advanced Settings: Global", on page 325.

Handling of Carrier LEaKage......cccoueieiiiiiiiie et e e e e e e e e e e e e e eeeeaanens 114
Frame NUMDEr N f. .. e e 114
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Frequency Error Limit ChecCK........ooo i 115
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Handling of Carrier Leakage
Controls the way 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 R&S FPS includes the DC carrier in all
results.

® |f you ignore the DC carrier, the R&S FPS 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 R&S FPS includes the subcarriers used
by the DC carrier in the result analysis, but compensates them mathematically.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>]:IDC on page 326

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.

You can find out the system frame number in the channel decoder results. The system
frame number is useful for evaluation of periodic CSI-RS, for example.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : FNNF on page 326

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 R&S FPS assumes that the applied sig-
nal is not phase-compensated and analyzes the signal accordingly.

When you turn on "Phase Compensation”, the R&S FPS assumes that the applied sig-
nal is already phase-compensated for a specific frequency. 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] :DL[:CC<cc>] :RFUC: STATe on page 328

Mode: CONFigure [ :NR5G] : DL [ :CC<cc>] : RFUC: FZERo : MODE on page 327
Frequency: CONFigure[ :NR5G] :DL[:CC<cc>] :RFUC:FZERo:FREQuency
on page 327

Exclude User IDs

Defines certain user IDs that are excluded from the calculation of modulation-specific
EVM results in the result summary.
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You can define the numbers as a comma-separated list (1,2,6,7), a certain range with a
dash (1-3), or a combination of both (1-3,5,6).

This is required by some test models defined in 38.141.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :EUIDs on page 326

Frequency Error Limit Check
Turns the frequency error limit check on and off.

When you turn on the frequency error limit check, the R&S FPS evaluates the limits of
the frequency error and shows the results of the limit check in the result summary.

Remote command:
CONFigure[:NR5G] : FELC:STATe on page 328

Category
Selects the base station category of the equipment you are testing (base station or
user equipment).

The base station category has an effect on the limits of the frequency error and the
SEM measurement.

You can select one of the following base station categories:
® Wide area base stations (category A and B)

® |[ocal area base stations

® Medium range base stations

I/Q measurements: The base station category is relevant for the evaluation of the fre-
quency error.

SEM measurements only: For category B base stations, you can select the limit
tables from the "Category B Options" dropdown menu.

Remote command:
Category: [SENSe: ] POWer : CATegory on page 328
Category B options: [SENSe: ] POWer:CATegory:B on page 361

Shared Spectrum Channel Access
Turns an increased number of available SS/PBCH blocks on and off.

The setting has an effect for FR1 deployments and block patterns A and C.
Available with 3GPP release 16.

Remote command:
CONFigure[ :NR5G] :DL[:CC<cc>] : SSCA on page 328

4.1.11.2 Reference Point A

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

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.
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Signal Description | Radio Frame Config = Advanced Settings

CC1i

k_0 configured numerologies

Global Settings
SCS 15kHz = SCS 30kHz -6 ~ SCS 60kHz 0

Reference BEEECEN

Point A
PEEER Y0 -49.32 MHz Absolute Frequency 1.87968 GHz

The remote commands required to configure the reference point A are described in
Chapter 6.9.18, "Advanced Settings: Global", on page 325.
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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] : DL [ :CC<cc>] :RPA:KZERo: SCFT on page 329

SCS 30 kHz: cCONFigure [ :NR5G] :DL[:CC<cc>] :RPA:KZERo: SCTT on page 330

SCS 60 kHz: CONFigure [ :NR5G] : DL [ : CC<cc>] : RPA:KZERo: SCST on page 330
e >

[
SCS 120 kHz: CONFigure [ :NR5G] : DL [ :CC<cc>] :RPA:KZERo:SCOT on page 330
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 channel bandwidth or
used subcarrier spacing. You can change it in steps of 12 times the largest subcarrier
spacing.

The R&S FPS also displays absolute frequency location of the reference point A.

Remote command:

Center frequency: CONFigure [ :NR5G] : DL[:CC<cc>] :RPA:RTCF on page 331
Absolute frequency: CONFigure [ :NR5G] : DL [ : CC<cc>] :RPA: AFRequency?
on page 329

LTE-CRS Coexistence
Access: "Overview" > "Signal Description" > "Advanced Settings" > "LTE-CRS Coexis-
tence"

5G NR deployments that are compatible to LTE can share their resources with LTE
transmissions, aka dynamic spectrum sharing.

If you deploy such a scenario, the 5G NR are rate matched around the LTE cell spe-
cific reference signal (CRS). The reason is that in LTE, the location of the CRS
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resource elements in the resource grid is fixed, and must not be allocated to the 5G
NR allocations. To make sure that this is the case, 5G NR uses rate matching.

Dynamic spectrum sharing is meant for bandwidth parts with 15 kHz subcarrier spac-
ings (the LTE subcarrier spacing). However, you can also measure signals whose 5G
resources have different subcarrier spacings than LTE. If you do so, make sure to
always turn on spectrum sharing in the 5G application, even if LTE and 5G resources
do not overlap. Doing so increases the stability of the synchronization against interfer-
ences from the multi-numerology signal configuration.

Signal Description = Radio Frame Config = Ant Port Mapping = Advanced Settings

CC1i

LTE-CRS Coexistence

Global Settings
State On off MBSFN Subframes Configure

Reference Offset to Point A / .
Point A 15 kHz SC Spacing LTE Bandwidth / RBs 6
LTE-CRS

Coexistence

The remote commands required to configure the LTE coexistence are described in
Chapter 6.9.18, "Advanced Settings: Global", on page 325.
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Turns the LTE-CRS coexistence on and off.
The setting is only available for certain 5G NR signal characteristics.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :LTE:STATe on page 333

MBSFN Subframes
Opens a dialog box to define subframes that contain MBSFN resource elements. In
MBSFN subframe, no LTE CRS are expected.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :LTE:MBSFn:SUBFrame<sf>:STATe
on page 332

Offset to Point A
Defines an offset of the LTE carrier in resource blocks relative to reference point A.

The logic here is that an offset of 0 means that the center of the LTE carrier is exactly
on the reference point A. This in turn means that one half of the LTE carrier is below
the reference point A and parts below this point are not considered by the R&S FPS.
Therefore you have to define an offset to reference point A that is at least half the
bandwidth of the LTE carrier to align the LTE and 5G NR carriers.
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Example:

The LTE carrier has a bandwidth of 5 MHz (or 25 resource blocks). 2.5 MHz of the car-
rier are above the reference point A (within the 5G NR resource grid), the other
2.5 MHz are below the reference point.

To analyze the complete LTE carrier, you have to define an offset of at least 13
resource blocks to analyze the complete LTE carrier.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :LTE:POINta on page 333

LTE Bandwidth
Selects the bandwidth of the LTE carrier in number of resource blocks.

Channel bandwidth [MHz] 1.4 3 5 10 15 20

Number of resource blocks 6 15 25 50 75 100

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] : LTE:CBW on page 331

vShift
Defines the allocation of resource elements to the CRS.

"vShift" is a function of the cell ID and shifts the CRS patterns in LTE neighbor cells in
the range of 0 to 5 subcarriers. The parameter thus prevents CRS pattern overlapping.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>]:LTE:VSHift on page 333

LTE Antenna Ports
Selects the number of antenna ports in the LTE configuration. This affects the location
of the LTE CRS within the frame.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :LTE:NAP on page 332

4.1.12 Generator Control

Access: "Overview" > "Signal Description" > "Generator Control"

Generator control settings provide an easy way to synchronize settings of the analyzer
and a connected signal generator that is also equipped with the 5G NR application.

The generator settings become available after a successful connection to the genera-
tor.
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Signal Description | Radio Frame Config = Ant Port Mapping Advanced Settings = Generator Control

Generator IP Address @ Configure...

Generator Control
State
RF Output
Level
Level (RMS)
Limit DUT Peak Input Power

DUT Gain

Sync 5G NR Settings From Generator Polling Interval

The remote commands required to configure the generator control are described in
Chapter 6.9.21, "Generator Control", on page 334.

GENErator IP AdArESS. ... .. et e e e e e e e e e e e e e e e e an 119
Generator CoNtrol StAte........uuiiiiiiiii e a e e 119
L O UL o101 S = (=R 120
107Y o1 (Y g ol (=T [ V1Y o Lo R 120
Level Control STate.. ... 120

L LEVEI (RIMS).. ettt ettt ee s ee e e e e e eeee s 120

L Limit DUT Peak INPUL POWET........cvueeeeeeeeeeeeceeeeeeeeeeeeeeeeeee e ee e e e en e 121

L DUT BNttt 121
Upload RF Settings 10 GeNerator..........ccuo it 121
Query Settings from GeNEIator.......ouueiiii e 121
Periodic synchronization of 5G NR Settings.........cuueeviiiiiiiiiiiiiiiiieeee e, 121

Generator IP Address

Opens a dialog box to configure the network properties of the signal generator.

You can connect to the generator either by entering its IP address ("123" button), or its
computer name ("ABC" button).

If you are not sure about the IP address or computer name of your generator, check its
user interface or kindly ask your IT administrator to provide them.

After you have entered IP address or computer name, use "Connect" to establish the
connection. The R&S FPS shows if the connection state, and, if the connection was
successful, the connected generator type.

Remote command:

Define IP address: CONFigure:GENerator: IPConnection:ADDRess

on page 335

Query connection state: CONFigure:GENerator: IPConnection:LEDState?

on page 335

Generator Control State
Activates or disables control of the signal generator by the R&S FPS.
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If a connection was defined in another application, the connection is maintained when
you switch to the 5G NR measurement application. However, generator control is dis-
abled to protect the DUT from possibly erroneous or damaging settings. Check the set-
tings, then enable the control state.

Note: While generator control is active, you cannot change the connection information.
When you switch applications, the control is disabled in the other applications. Only
one application can control a generator at any time.

Remote command:
CONFigure:GENerator:CONTrol[:STATe] on page 339

RF Output State

To protect the instrument from possibly erroneous or damaging settings, you must
manually activate the RF output on the signal generator to start providing a signal.
Check all settings on the signal generator, in particular the level settings, before acti-
vating the RF output.

A red LED on the "Generator Control" tab indicates a setting error on the generator.

Remote command:
CONFigure:GENerator:RFOutput[:STATe] on page 339

Center Frequency
Turns frequency synchronization on and off.

If you change the frequency on the analyzer, the generator automatically adjusts its
frequency.

Remote command:

Synchronization state: CONFigure:GENerator: FREQuency:CENTer: SYNC | :
STATe] on page 334

Center frequency: [SENSe: ] FREQuency:CENTer [ :CC<cc>] on page 341

Level Control State

If enabled, the R&S FPS automatically controls the signal level provided by the signal
generator as input to the R&S FPS. Initially, the Level (RMS)value is applied. Note that
the reference level on the R&S FPS is also affected by the signal level:

Ref_levelanay.o= <Peak envelope power DUT> + DUT Gain

Where the current peak envelope power (PEP) value of the DUT is determined from
the generator.

To protect the signal generator from possibly excess power levels, the level setting
control is disabled by default.

Remote command:
CONFigure:GENerator:POWer:LEVel:STATe on page 335

Level (RMS) — Level Control State
(Default:) The specified power level is used for the output power by the connected sig-
nal generator.

Remote command:
CONFigure:GENerator:POWer:LEVel on page 337
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Limit DUT Peak Input Power < Level Control State

If enabled, the generator does not exceed the maximum input power (peak envelope
power, "PEP") that is currently allowed by the DUT and that is specified on the genera-
tor. The defined "PEP" value is indicated.

Remote command:
State: CONFigure:GENerator:LEVel : DUTLimit:STATe on page 336
Limit: CONFigure:GENerator:LEVel :DUTLimit on page 336

DUT Gain < Level Control State
The R&S FPS considers a gain due to the DUT when determining the reference level.

During the reference calibration measurement, in which the DUT is removed from the
signal path, the generator level is also adjusted according to the DUT gain value.

Remote command:
CONFigure:GENerator:LEVel :DUTGain on page 336

Upload RF Settings to Generator
Uploads the RF settings available in this dialog to the generator.

Useful when you change the level or frequency on the generator itself. In that case,
those settings remain the same on the R&S FPS. To restore the original settings
defined within the R&S FPS, use that button to restore the generator settings.

Remote command:
CONFigure:GENerator:SETTings:UPDate:RF on page 340

Query Settings from Generator
Downloads the generator settings to the R&S FPS. You can synchronize both, basic
RF settings and 5G NR settings.

RF settings include the frequency and the level settings.
5G NR settings include the complete signal description.
Remote command:

RF settings: CONFigure:SETTings: RF on page 339
NR settings: CONFigure: SETTings:NR5G on page 338

Periodic synchronization of 5G NR settings

Instead of downloading the 5G NR settings from the generator once, you can syn-
chronize the settings on a periodic basis. This synchronization makes sure that the
analyzer always has the same signal description as the generator.

"Sync 5G NR Settings from Generator" turns the periodic synchronization of the set-
tings on and off. The "Polling Interval" defines how often the synchronization takes
place (in seconds).

Polling automatically stops when you change a parameter in the signal description on
the analyzer.

Note that this only applies to the 5G NR settings, not the RF settings.

Remote command:
State: CONFigure:SETTings :NR5G: SYNC on page 338
Interval: CONFigure:SETTings:NR5G: PINTerval on page 338
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41.14

I/Q Measurement

Input Source Configuration

The application supports several input sources and outputs.

For a comprehensive description of the supported inputs and outputs, refer to the doc-
umentation of the R&S FPS base unit.

L I 4 o] o | RPN 122

RF Input

Access: "Overview" > "Input / Frontend" > "Input Source" > "Radio Frequency"

Functions to configure the RF input described elsewhere:
® " |nput Coupling " on page 126
® "|mpedance " on page 126

N A (C o (=T TS 1Yo (o | T 122

YIG-Preselector
Enables or disables the YIG-preselector, if available on the R&S FPS.

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

Remote command:
INPut<ip>:FILTer:YIG[:STATe] on page 341

Frequency Configuration

Access: "Overview" > "Input / Frontend" > "Frequency"

Frequency settings define the frequency characteristics of the signal at the RF input.
They are part of the "Frequency" tab of the "Signal Characteristics" dialog box.

Frequency

Center 851.25 MHz|

Center Frequenc

Stepsize Manual ~ Value 1.0 MHz

Frequency Offset

The remote commands required to configure the frequency are described in Chap-
ter 6.9.23, "Frequency Configuration", on page 341.

ST (o [ = LN Yo [ 1= o SRS 122
L CONtEr FIEQUENCY......vveeeeeeeceeeeeeeete ettt ee e e e s nananeeeeens 123
L FreqUENCY SEEPSIZE. .....eeeeeeeeeeeeeeeeeeeeeeeee et ee e e e e 123

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.
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Center Frequency — Signal Frequency
Defines the center frequency of the signal and thus the frequency the R&S FPS tunes
to.

The frequency range depends on the hardware configuration of the analyzer you are
using.

Remote command:
Center frequency: [SENSe: ] FREQuency:CENTer [ :CC<cc>] on page 341
Frequency offset: [SENSe: | FREQuency:CENTer [ :CC<cc>] :OFFSet on page 342

Frequency Stepsize < Signal Frequency

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

You can define the stepsize in two ways.
e =Center

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

Define any stepsize you need.

Remote command:
Frequency stepsize: [SENSe: ] FREQuency:CENTer : STEP on page 342

Amplitude Configuration

Access: "Overview" > "Input / Frontend" > "Amplitude”

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

Amplitude Scale

Reference Level Input Settings

Value 0.0 dBm Preamplifier on
Offset 0.0 dB Input Coupling AC
Unit dBm ¥ Impedance 500

Auto Level Electronic Attenuation

Attenuation State

Mode Auto Manual Mode

Value 10.0 dB Value

The remote commands required to configure the amplitude are described in Chap-
ter 6.9.24, "Amplitude Configuration", on page 343.

REFEIENCE LEVEL... oottt et e et e e e e e s a e e eaaas 124
L AULO LBV ettt e e ee e e e e eee s 124
L REErENCE LEVEI OFFSEL....eneeeeeeeeee et eeee e e eeneeeseneeneee e 124
Attenuating the Signal..... ... 125
L RE A ENUALION. ..ot ee et e e e e e e e e eee e s e es e e s e e e e e eaeeeeeresreereseeeneanes 125
L EIECtrONIC AtENUALION . ....eve et ettt ettt ettt eee e e eeeeeeeeeeeeeeeanns 125
Preamplifier (Option B22/B24).........uuuuuieeceiieie ettt e 126
[a] o]0 1 @707 o] [T [ 126
T g 0=T0 F= o o7 SRR 126
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Reference Level

The reference level is the power level the analyzer expects at the RF input. Keep in
mind that the power level at the RF input is the peak envelope power for signals with a
high crest factor like 5G NR.

To get the best dynamic range, you have to set the reference level as low as possible.
At the same time, make sure that the maximum signal level does not exceed the refer-
ence level. If it does, it will overload the A/D converter, regardless of the signal power.
Measurement results can deteriorate (e.g. EVM), especially for measurements with
more than one active channel near the one you are trying to measure (+ 6 MHz).

Note that the signal level at the A/D converter can be stronger than the level the appli-
cation displays, depending on the current resolution bandwidth. This is because the
resolution bandwidths are implemented digitally after the A/D converter.

The reference level is a value in dBm.

Remote command:
Reference level: DISPlay [ :WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel
on page 343

Auto Level — Reference Level
Automatically determines the ideal reference level. The automatic leveling process
measures the signal and defines the ideal reference signal for the measured signal.

Automatic level detection also optimizes RF attenuation.

Auto leveling slightly increases the measurement time, because of the extra leveling
measurement prior to each sweep. By default, the R&S FPS automatically defines the
time for auto leveling, but you can also define it manually ([Auto Set] > "Auto Level
Config" > "Meas Time").

The application shows the current reference level (including RF and external attenua-
tion) in the channel bar.

MultiView 5 LTE !

Ref Level 0.00 dBm | Freq 1.01485 GHz Mode DLFDD, 10/10MHz CaptureTime  20.ims Subframe AVAI
m.rel.Att_10+0 dB MIMO  (1/1) T/ 1Rx_Frame Count 1/1 of 1(1/1)

Remote command:

Automatic: [SENSe:]ADJust:LEVel on page 236

Auto level mode: [SENSe: ]ADJust:CONFigure:LEVel:DURation:MODE

on page 235

Auto level time: [SENSe: ]ADJust:CONFigure:LEVel:DURation on page 235

Reference Level Offset < Reference Level

The reference level offset is an arithmetic level offset. A level offset is useful if the sig-
nal is attenuated or amplified before it is fed into the analyzer. All displayed power level
results are shifted by this value. Note however, that the reference value ignores the
level offset. Thus, it is still mandatory to define the actual power level that the analyzer
has to handle as the reference level.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:0OFFSet on page 343
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Attenuating the Signal

Attenuation of the signal becomes necessary if you have to reduce the power of the
signal that you have applied. Power reduction is necessary, for example, to prevent an
overload of the input mixer.

For a comprehensive information about signal attenuation, refer to the user manual of
the R&S FPS.

The 5G NR measurement application provides several attenuation modes.

RF Attenuation — Attenuating the Signal
Controls the RF (or mechanical) attenuator at the RF input.

If you select automatic signal attenuation, the attenuation level is coupled to the refer-
ence level.

If you select manual signal attenuation, you can define an arbitrary attenuation (within
the supported value range).

Positive values correspond to signal attenuation and negative values correspond to
signal gain.

The application shows the attenuation level (mechanical and electronic) in the channel
bar.

MultivView 32 LTE ! %

Ref Level 0.00 dBm Freq 1.01485 GHz Mode DL FDD, 10/10 MHz Capture Time 20.1ms Subframe Al/AI
m.+el.Att_10+0 dB MIMO  (1/1) Tx/ 1Rx _Frame Count 1/1 of 1(1/1)

Remote command:
State: INPut<ip>:ATTenuation<ant>:AUTO on page 344
Level: INPut<ip>:ATTenuation<ant> on page 344

Electronic Attenuation < Attenuating the Signal
Controls the optional electronic attenuator.

If you select automatic signal attenuation, the attenuation level is coupled to the refer-
ence level.

If you select manual signal attenuation, you can define an arbitrary attenuation (within
the supported value range).

Positive values correspond to signal attenuation and negative values correspond to
signal gain.

Note that the frequency range must not exceed the specification of the electronic
attenuator for it to work.

The application shows the attenuation level (mechanical and electronic) in the channel
bar.

MultivView 32 LTE ! %

RefLevel 0.00 dBm  Freq 1.01485 GHz Mode DLFDD, 10/10MHz CaptureTime  20.ims Subframe AVAI
m.+el.Att_10+0 dB MIMO  (1/1) T/ 1Rx_Frame Count 1/1 of 1(1/1)

Remote command:

Electronic attenuation: INPut<ip>:EATT<ant>:STATe on page 347
Electronic attenuation: INPut<ip>:EATT<ant>:AUTO on page 346
Electronic attenuation: ITNPut<ip>:EATT<ant> on page 346
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Preamplifier (option B22/B24)
Switches the preamplifier on and off. If activated, the input signal is amplified by 20 dB.

If option R&S FPS-B22 is installed, the preamplifier is only active below 7 GHz.
If option R&S FPS-B24 is installed, the preamplifier is active for all frequencies.

Remote command:
INPut<ip>:GAIN:STATe on page 345

Input Coupling
The RF input of the R&S FPS can be coupled by alternating current (AC) or direct cur-
rent (DC).

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

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

Remote command:
INPut<ip>:COUPling on page 344

Impedance
For some measurements, the reference impedance for the measured levels of the
R&S FPS can be set to 50 Q or 75 Q.

Select 75 Q if the 50 Q input impedance is transformed to a higher impedance using a
75 Q adapter of the RAZ type. (That corresponds to 25Q in series to the input impe-
dance of the instrument.) The correction value in this case is 1.76 dB = 10 log (75Q/
50Q).

Remote command:
INPut<ip>:IMPedance on page 345

4.1.16 Data Capture

Access: "Overview" > "Trigger / Signal Capture" > "Signal Capture"

The data capture settings contain settings that control various aspects of the data cap-
ture.

User Manual 1179.1206.02 — 02 126



R&S®FPS-K14x Configuration

I/Q Measurement

Signal Capture Trigger

Commeon Settings
Sample Rate 122.88 MHz

Long Capture

Swap I/Q
Frame / Subframe Count

Overall Frame Count

According to Standard
Set Number of Frames to Analyze
Manually

Number of Frames to Analyze

Max Number of Slots
per Frame to Analyze

The "Maximum Number of Subframes per Frame to Analyze" setting available in older
firmware versions is no longer supported.

The remote commands required to configure the data capture are described in Chap-
ter 6.9.25, "Data Capture", on page 347.

(2= o) (U =Y I 0TS 127
[0 o T 0= o U TSR 127
0T o T RS 128
OVverall Frame COUNT.........iiiiiiiieii et e e e e e e e e e e e e s st eeneeeeeaeeeeeas 128
Auto According to Standard..........oooi oo 128
Number of Frames t0 ANAIYZE..........uuviiiiiiiiee e e e e e e e eenans 128
Maximum Number of Slots per Frame to Analyze...........ccooovriiiiiiiiiccccccciee e, 129
Signal Repeats Max No of SIots 10 ANalyZe.........cceeiiiiiiiiiiiiiee 129

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.
The application shows the current capture time in the channel bar.

Note that if you are using the multi-standard radio analyzer, only the MSRA master
channel actually captures the data. The capture time only defines the 5G NR analysis
interval.

Remote command:
[SENSe: ] SWEep: TIME on page 350

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).
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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 R&S FPS does not evaluate EVM limits for long captures.
® Component carrier measurements are not supported.

Remote command:
[SENSe: ] SWEep:LCAPture on page 349

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

Remote command:
[SENSe: ] SWAPiqg on page 349

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 Chapter 4.1.5, "Radio Frame Configuration”, on page 65.

The application shows the current frame count in the channel bar.

Remote command:
[SENSe: ] NR5G: FRAMe : COUNt : STATe on page 348

Auto According to Standard
Turns automatic selection of the number of frames to capture and analyze on and off.

When you turn on this feature, the R&S FPS captures and evaluates a number of
frames the 3GPP standard specifies for EVM tests.

If you want to analyze an arbitrary number of frames, turn off the feature.
This parameter is not available when the overall frame count is inactive.

Remote command:
[SENSe: ] NR5G: FRAMe : COUNt : AUTO on page 348

Number of Frames to Analyze
Defines the number of frames you want to capture and analyze.

If the number of frames you have set last longer than a single measurement, the appli-
cation continues the measurement until all frames have been captured.
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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 347

Maximum Number of Slots per Frame to Analyze
Selects the number of slots that the application analyzes.

You can select to analyze "All" slots, or a certain number of slots - select the number
from the dropdown menu and enter the number of slots to analyze. The maximum
number of slots you can analyze depends on the subcarrier spacing.

If you select a certain number of slots, the R&S FPS analyzes the first <x> slots in a
frame.

Reducing the number of slots to analyze improves measurement speed.

Remote command:
[SENSe: ] NR5G: FRAMe : SLOT on page 348

Signal Repeats Max No of Slots to Analyze
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 trigger availability. Multiple frame analysis tailored to the custom signal
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 R&S FPS 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.
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 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 Max No of Slots to Analyze" setting.

Remote command:
[SENSe: ] NR5G: FRAMe : SRSLot on page 349
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4.1.17 Trigger Configuration

Access: "Overview" > "Trig / Sig Capture" > "Trigger"

A trigger allows you to capture those parts of the signal that you are really interested
in.

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).

Except for the available trigger sources, the functionality is the same as that of the
R&S FPS base system.

For a comprehensive description of the available trigger settings not described here,
refer to the documentation of the R&S FPS.

@ Gated measurements
In addition to the general trigger functions, the frequency sweep measurements (for
example ACLR) also support gated measurements.

Signal Capture  Trigger
Trigger Source Trigger In/Out

Source Ext Trigger 1

TTIgGET SOUICE...eeiieiiitiiiee ittt ettt e e e et e e e s s ettt e e e s et et e e e s saabe e e e e s sbteeeeesanbaeeeessanreeeeesns 130

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.

®* |IF Power
The trigger event is the level of the intermediate frequency (IF). The measurement
starts when the level of the IF meets or exceeds the trigger level.

® 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).
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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. This can be a negative value (a pretrigger).

® The trigger "Drop-out Time" defines the time 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.

® 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:

Source: TRIGger [ : SEQuence] : SOURce<ant> on page 354

Level (external): TRIGger [ : SEQuence] : LEVel<ant>[:EXTernal<tp>]

on page 351

Level (I/Q power): TRIGger [ : SEQuence] : LEVel<ant>:IQPower on page 352
Level (IF power): TRIGger [ : SEQuence] : LEVel<ant>:IFPower on page 352
Level (RF power): TRIGger [ : SEQuence] : LEVel<ant>:RFPower on page 353
Offset: TRIGger [ : SEQuence] :HOLDoff<ant>[:TIME] on page 350
Hysteresis: TRIGger [ : SEQuence] : IFPower:HYSTeresis on page 351
Drop-out time: TRIGger [ : SEQuence] : DTIMe on page 350

Slope: TRIGger [ : SEQuence] : SLOPe on page 354

Holdoff: TRIGger [ : SEQuence] : ITFPower : HOLDof £ on page 351

Tracking

Access: "Overview" > "Tracking"

Tracking settings contain settings that compensate various errors.

Parameter Estimation
Channel Estimation EVM 3GPP Definition

Channel Estimation

. " EVM 3GPP Definition
Time Averaging

Tracking

Phase Tracking EVM 3GPP Definition

Time Tracking

Level Tracking

1/Q Parameter

Gain Imbalance /
Quadrature Error
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The remote commands required to configure error tracking are described in Chap-
ter 6.9.27, "Tracking", on page 355.

Channel EStimation.........ooo e 132
Channel Estimation Time AVEraging........occuueueeiuiieie et 132
=TT 133
TIME TrACKING. .ttt e et e e et e e e e e e s s e b ee e e et eeeeeesaaaannnenee 133
(=YY B = Vol (] Vo PPN 133
Gain Imbalance / QUadrature ErrOr...... .o 134

Channel Estimation
Selects the channel estimation method.

"EVM 3GPP Estimates the channel according to 3GPP (38.141-1 /-2, annex H.6).

definition" Recommended for standard conform measurements.

"Pilot Only Calculates the equalizer coefficients on all available reference signal
(Linear Inter- subcarriers. All missing subcarriers are interpolated (linear interpola-
polation)" tion).

Uses the selected time averaging.

This estimation method is more prone to noise, because it does not
apply a frequency domain moving average. However, the estimation
can adapt to the individual subcarrier.

"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.
Uses the selected time averaging.
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 taken into
account

"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 355

Channel Estimation Time Averaging
Select the averaging time interval for channel estimation.

"EVM 3GPP Averages equalizer coefficients of DMRS across all symbols accord-
Definition" ing to 38.141-1 /-2, annex H.6.
Recommended for standard conform measurements.
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"Per Alloca- Averages equalizer coefficients across one allocation only. Equalizer
tion" coefficients between allocations are independent. An allocation is for
example a single PDSCH.
Because this method does no time averaging, this option is more
prone to noise. However, the estimation can adapt better to the indi-
vidual allocation.

Remote command:
[SENSe: ]NR5G:DEMod:CETaverage on page 355

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.
Allows you to evaluate 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).

"Pilot and Pay- Uses available reference signals (PTRS) and the payload resource
load" elements for phase tracking.
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.

"EVM 3GPP Estimation according to the 3GPP definition in 38.141-2, L.6.
Definition" FR2 uses the PTRS for phase tracking. FR1 does not use phase
tracking.
Recommended for standard conform measurements.

Remote command:
[SENSe: ]NR5G: TRACking: PHASe on page 356

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 356

Level Tracking
Turns level tracking on and off.

Gain variations over time, caused for example by temperature drifts in power amplifi-
ers, impact signal quality.
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When you turn on level tracking, the R&S FPS corrects a gain value that is constant
across frequency on symbol level.

Remote command:
[SENSe: ]NR5G: TRACking:LEVel on page 356

Gain Imbalance / Quadrature Error
Turns the calculation of the I/Q gain imbalance and the quadrature error (result sum-
mary) on and off.

Remote command:
[SENSe: ]NR5G:TIQ:GIQE on page 356

4.1.19 Demodulation

Access: "Overview" > "Demodulation”

Demodulation settings contain settings that describe signal processing and the way the
signal is measured.

Multicarrier Filter

Use Multicarrier Filter

Demodulation Data Before Descrambling

CORESET Analysis Mode Auto Manual

Calculation Method Custom =

Symbol Time Adjustment 50.0 %

CORESET Reference Data Auto Detect v
PDSCH Reference Data Auto Detect <

Extended Frequency Lock Range On

The remote commands required to configure the demodulation are described in Chap-
ter 6.9.28, "Demodulation”, on page 357.

MU CAITIET FILEE ... et e e e e et e e e e e e eaaae e e e e eeeaaas 134
Demodulation Data..........coc e e eaaaas 135
CORESET ANalysiS MOGE.......coiiiiiiiiiiiiiiiiee ettt 135
EVM Calculation MEthOd..........coiiiieeeeeieeeeeee et e e 135
Symbol Time AdjUSTMENT.. ... e 136
PDSCH Reference Data.............coooviiiiiiiieiiiiiiiceceeeee et eeaeva b 136
CORESET Reference Data.............coovveviiieiiiiiiiciiieie et 136
Extended Frequency LOCK RaNgE.........coooiiiiiiiiiiiiiiciieie e e 136

Multicarrier Filter
Turns the suppression of interference of neighboring carriers for tests on multiradio
base stations on and off (e.g. LTE, WCDMA, GSM etc.).

Remote command:
[SENSe: ]NR5G:DEMod:MCFilter on page 359
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Demodulation Data
For the bitstream results, you can get the data at various points in the signal process-

ing chain.

layers

N\

"Before

Descrambling"”

"After

Descrambling”

"Decoded Pay-

load Data"

descrambled bits
(after descrambling)

Scrambled bits

(before descrambling) Decoded bits

|

codewords

Modulation

. Descrambler Decoder [..]
decision

MOdlfI?tlon Descrambler Decoder [...]
decision

Demodulates the scrambled data.

Demodulates the descrambled data.

Demodulates the descrmabled and decoded PDSCH data.

Remote command:
[SENSe: ] NR5G:DEMod: DDATa on page 358

CORESET Analysis Mode
Selects the way the R&S FPS demodulates the PDCCH.

"Auto”

"Manual"

The R&S FPS automatically demodulates the PDCCH by detecting
the payload of the CORESET DMRS.

The R&S FPS demodulates the PDCCH based on the PDCCH
parameters you have defined.

Remote command:
[SENSe: ]NR5G:DEMod: CAMode on page 357

EVM Calculation Method
Selects the way the EVM is calculated.

"EVM 3GPP
Definition"

"At Optimal
Timing Posi-
tion"

"EVM High
Timing Posi-
tion"

"EVM Low
Timing Posi-
tion"

Calculates the EVM according to 3GPP TS 38.141-1 / -2. Evaluates
the EVM at two trial timing positions and then uses the higher EVM of
the two.

Calculates the EVM using the optimal timing position.

Calculates the EVM at the high trial position defined by 3GPP.

Calculates the EVM at the low trial position defined by 3GPP.

Remote command:
[SENSe: ]NR5G:DEMod: CMEThod on page 357
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Symbol Time Adjustment
Defines the position of the FFT window within a symbol. The FFT window defines the
time over which the FFT is calculated.

The value is a percentage relative to the beginning of the cyclic prefix.
® 0 %: FFT window starts at the beginning of the cyclic prefix.
® 100 %: FFT window starts at the end of the cyclic prefix.

Remote command:
[SENSe: ] NR5G:DEMod: STADjust on page 359

PDSCH Reference Data
Selects the type of reference data to calculate the EVM for the PDSCH.

By default, the R&S FPS automatically detects the PDSCH reference values and maps
the measured values to the nearest reference point.

If you expect noisy signals with a high EVM, however, the automatic detection is no
longer reliable and can yield EVM values that are too good for the analyzed signal -
measured values could be mapped to the wrong reference values by mistake, if they
are too far from their original position.

Instead, you can set the PDSCH reference values to a fixed value of 0. This setting
calculates the correct EVM, regardless of the signal quality. However, you have to
make sure that the DUT transmits an all-zero data vector for the PDSCH.

Another option is to base the PDSCH reference values on the pseudo random
sequence 23 (PN23) as defined by 3GPP. This method also yield correct EVM values.
Again, the signal must use the NR-TM PN23 for this to work.

"Auto Detect”  Automatically detects the PDSCH reference values.
"All Q" Assumes the PDSCH to be all 0's, according to test model definitions.

"NR-TM PN23" Assumes the PDSCH to be based on the pseudo random sequence
23, as defined by 3GPP.

Remote command:
[SENSe: ]NR5G:DEMod: PRData on page 359

CORESET Reference Data
Selects the type of reference data to calculate the EVM for the CORESET.

The logic and type of reference data is the same as that for the PDSCH.

Remote command:
[SENSe: ] NR5G:DEMod: CRData on page 358

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 to configure 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 358
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4.2 Time Alignment Error Configuration

Access: [MEAS CONFIG]

The settings for time alignment error measurements are similar to the settings of the
I/Q measurements. For a comprehensive description of those, refer to the following
chapters.

® Chapter 4.1.3, "Physical Signal Description", on page 57

® Chapter 4.1.6, "Synchronization Signal Configuration", on page 69
(note that the time alignment error measurement does not support all synchroniza-
tion signal settings)

® Chapter 4.1.8, "Slot Configuration”, on page 80
(configuring individual slots allows measurements according to TDD NR-TM's)

® Chapter 4.1.9, "PDSCH and PDCCH Configuration", on page 91
(note that the enhanced PDSCH settings are the same for all PDSCH allocations in
the entire frame)

® Chapter 4.1.13, "Input Source Configuration", on page 122
® Chapter 4.1.14, "Frequency Configuration", on page 122

® Chapter 4.1.15, "Amplitude Configuration", on page 123

® (Chapter 4.1.16, "Data Capture", on page 126

® Chapter 4.1.17, "Trigger Configuration", on page 130

® Chapter 4.1.19, "Demodulation”, on page 134

4.3 Frequency Sweep Measurement Configuration

Access: [MEAS CONFIG] > "Signal Description”

The signal description for ACLR and SEM measurements contains settings to describe
general physical characteristics of the signal you are measuring.

O Settings for frequency sweep measurements

When you start the frequency sweep measurement from within the 5G NR application,
the R&S FPS automatically configures the measurement and limits according to the
specification defined by 3GPP.

Therefore, it is sufficient for you to configure the details of the 5G NR signal descrip-
tion.

Functions in the "Signal Description" dialog box described elsewhere:
® 5G NR Mode

® Signal Description / Test Model

® Deployment

® Channel Bandwidth
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® For MC ACLR, Cumulative ACLR and Multi SEM measurements: Component carri-
ers
Compared to I/Q measurements, you can configure a maximum of 8 component
carriers.

All other settings available for the ACLR and SEM measurements are the same as in
the spectrum application. For more information, refer to the user manual of the

R&S FPS.

Base Station TP ..o e e e e e aaaaae s 138
Adjacent ChanNEIS........cccooii oot e e e e e e e e e e e e e e 138
L= =T o Y20 139
X P OWET ...ttt ettt ettt ettt eeseeeeeeeasaaaaaaeeeeeeeeeeeessaresrannnannnan 139
Position of SEM and ACLR liMits.........oooiiiiiiiiccccceee e 139
Total Limit Pass MOAE.......ccooiiiiii e e e e e e e e e e e e e e e nennaenan 140

Base Station Type
3GPP defines several types of base station for the different deployment frequency
ranges.

Each base station class sets different requirements for
® SEM measurements (the SEM limits)
® ACLR measurements (the power of the adjacent channels)

See 3GPP 38.141-1 / -2 for details.

The type you should use for the measurement depends on the base station you are
testing.
e "1-C": Base station for conducted transmission requirements in FR1.
(Only supported for ACLR and SEM measurements.)
e "1-H": Base station for hybrid transmission requirements (conducted and over-the-
air) in FR1.
(Only supported for ACLR and SEM measurements.)
e "1-O": Base station for over-the-air transmission requirements in FR1.
(Only supported for ACLR and SEM measurements.)
e "2-O": Base station for over-the-air transmission requirements in FR2.

output power.

For SEM measurements on 2-O type base stations, you can also define the output
power.

For transmit on / off power measurements on 2-O type base stations, you can also
define the output power.

The output power in both cases has an effect on the limits.

Remote command:
Base station type: CONFigure [ :NR5G] : BSTation on page 363

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.
e "5 MHz E-UTRA": the neighboring channel is a LTE channel with 5 MHz bandwidth.
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Remote command:
[SENSe: ] POWer:ACHannel : AACHannel on page 361

Category
Selects the base station category of the equipment you are testing (base station or
user equipment).

The base station category has an effect on the limits of the frequency error and the
SEM measurement.

You can select one of the following base station categories:
® \Vide area base stations (category A and B)

® | ocal area base stations

® Medium range base stations

I/Q measurements: The base station category is relevant for the evaluation of the fre-
quency error.

SEM measurements only: For category B base stations, you can select the limit
tables from the "Category B Options" dropdown menu.

Remote command:
Category: [SENSe: ] POWer : CATegory on page 328
Category B options: [SENSe: ] POWer:CATegory:B on page 361

Tx Power
SEM measurement only

For SEM tests on medium range base station and 2-O type base stations, you can
measure or manually enter the "Tx Power" of the carrier.

If you select "Manual”, you can define the power in the corresponding input field. Oth-
erwise, the R&S FPS measures the power of the Tx channel automatically.

The exact label of the rated power value depends on the selected base station type as
defined in 3GPP 38.141-1/ -2.

® "1-0" Pteq> €, TRP

® "1-C" Pateq, C, AC

® "1-H": Prgea; C, cell

® "2-0": Paiea t, TRP

The value range depends on the selected base station type.

For 1-H medium range base station, the supported output power value range also
depends on the "N_TXU, countedpercell" and "N_TABconnectors" parameters.

Remote command:

BS power mode: [SENSe: ] POWer : SEM: AMPower : AUTO on page 362
BS power value: [SENSe: ] POller : SEM: AMPower on page 361

Position of SEM and ACLR limits
For tests on 1-H type base stations, you can also define two parameters "N_TXU,
countedpercell" and "# Tab connectors (n)".

For the spectrum emission mask, these two parameters shift the limits according to
3GPP 38.141-1, chapter 6.6.4.5.8. The parameters also select which SEM power class
(SEM limits) applies to a given base station output power (P,aeq)-
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For the adjacent channel leakage error, these two parameters define the limits accord-
ing to 3GPP 38.141-1, chapter 6.6.3.5.4.

Remote command:
N1aBconnectors: [SENSe: ] POWer: SEM: NTAB on page 362
Nixy: [SENSe: ] POWer: SEM:NTXU on page 363

Total Limit Pass Mode
Available for ACLR, MC-ACLR and cumulative ACLR measurements in the 5G NR
application.

Access: "Meas Config" > "CP / ACLR Config" > "Channel Settings" > "Limits"

The "Total Limit Pass Mode" selects the logic 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 4-9: Evaluate both absolute and relative limits

If you define only relative or absolute limits, the R&S FPS only evaluates the corre-
sponding limits.
Bandwidths  Spacing Limits Weighting Filters Names

Limit Checking On Off Total Limit Pass Mode

Relative Limit Absolute Limit

Figure 4-10: 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

® MC ACLR result summary

® Cumulative 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
Relative" pass 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.
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Remote command:
CALCulate<n>:LIMit<1i>:ACPower:PMODe on page 363

4.4 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 R&S FPS exports those two CCs (two files
-config CCl.mb5g, config CC2.m5g).

® |f you analyze all CCs, the R&S FPS 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 1/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 234

4.5 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
occurences 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>

User Manual 1179.1206.02 — 02 141



R&S®PFPS-K14x Configuration

Reference: Structure of .allocation Files

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 142

® '"<Signal_Description> element" on page 142

® "<Signal_Capture> element" on page 143

® '"<Parameter_Estimation> element" on page 143
® "<CCSettings> element" on page 143

® '"<RF_Parameter> element" on page 144

® "<MultiCarrier> element" on page 144

<NR5G>

<Information/>

<Signal Description/>

<Signal Capture/>

<Parameter Estimation/>

<!-- CCSettings can occur several times -->
<CCSettings/>

<RF_Parameter/>

<!-- MultiCarrier only for multiple carriers -->
<MultiCarrier/>

</NR5G>

<Information> element

The <Information> elementis a child element of the <NR5G> element.

<Information>
<FWVersion/>
<Device/>
<Type/>
<IQFrequency/>
<Mode/>

</Information>

<Signal_Description> element
The <Signal Description> elementis a child element of the <NR5G> element.

<Signal Description>
<Mode/>
<DeployFrequencyRange/>
<NumberOfCC/>
<NumberofInputSource/>

</Signal Description>
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<Signal_Capture> element
The <Signal Capture> elementis a child element of the <NR5G> element.

<Signal Capture>

<SwapIQ/>

<LongCaptureMode/>
<CaptureTime/>
<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/>
<ChannelEstimationTimeAveraging/>
<TrackPhase/>

<TrackTiming/>

<TrackLevel/>
<MultiCarrierFilter/>
<DemodulatedData/>
<IQGainImbalance QuadratureError/>
<CORESETAnalysisMode/>
<EVMCalculationMethod/>

</Parameter Estimation>

<CCSettings> element
The <CCSettings> elementis a child element of the <NR5G> element.
The <CCSettings> element can occur several times, one for each component carrier.

For structure of child elements, see:
® '"<Synchronization> element" on page 145
® ‘"<Frame_ Config> element" on page 145

<CCSettings>
<AutoBWPDetection/>
<CCFrequency/>
<FreqOffsetToCCO/>
<PhysicalSettings>
<ChannelBandwidth/>
<CellIDAuto/>
<CellID/>
<P_rated_c_EIRP/>
<P rated c TRP/>
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</PhysicalSettings>

<NumofAntPortMapping/>
<!-- Ant Port Mapping occurs several times, once for each AP configuration -->
<Ant Port Mapping>

<State/>

<SyncSignal AP/>

<PDSCH_ APxxxx/>

<PDCCH_AP/>

<CSIRS_APx/>

<Advanced Settings>

<IgnoreDC/>

<RFUpconversion PhaseCompensation/>
<RFUpconversion f 0/>

<RFUpconversion_ f 0_Freqg/>

<RefPointA SCS15kHz/>

<RefPointA SCS30kHz/>

<RefPointA SCS60kHz/>

<RefPointA SCS120kHz/>

<RefPointA RelativeToCF/>

</Advanced_Settings>

<NumofSynchronization/>

<!-- Contents of synchronization element see below -->
<Synchronization/>

<NumofFrame/>

<!-- Frame Config can occur several times, contents see below -->
<Frame_Config/>

</CCSetting>

<RF_Parameter> element
The <RF_Parameter> elementis a child element of the <NR5G> element.

<RF_Parameter>

<BaseStationType/>

<ACLR>
<AdjacentChannels/>

</ACLR>

<SEM>
<Category/>
<CategoryBOption/>
<TxPowerAuto/>
<TxPowerValue/>
<N_TXUcountedpercell/>
<N_TABconnectors/>

</SEM>

</RF_Parameter>

<MultiCarrier> element

The <MultiCarrier> elementis a child element of the <NR5G> element.
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<MultiCarrier>
<CCSignalCapture/>
<OperatingBand/>
<CCResult/>
<ViewlComponentCarrierNo/>
<ViewlFrameNo/>
<View2ComponentCarrierNo/>
<View2FrameNo/>

</MultiCarrier>

<Synchronization> element

The <Synchronization> element is a child element of the <CCSettings> element.

<Synchronization>

<SSBC Detection/>
<SubcarrierSpacing/>
<Pattern/>

<OffsetOption/>

<RBOffset/>
<AdditionalSubcarrierOffset/>
<BurstSetPeriodicity/>

<!-- One entry for each SSB -->
<SSBStateX/>

<NRPSSRelPower/>
<NRSSSRelPower/>
<NRPBCHRelPower/>
<PBCHDMRSRelPower/>
<LSelection/>

</Synchronization>

<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 <Frame Config> element, the <BWP Config> element can occur
several times, one for each bandwidth part.

® 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:

e "<pPXCCH=> element" on page 146

® "<PXSCH> element" on page 147

® '"<CSI_Settings> element" on page 148

<Frame_ Config>
<Numo fBWP/>
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<!-- BWP Config can occur several times -->
<BWP_Config>

<SubcarrierSpacing/>

<NumofRBs/>

<RBOffset/>

<NumberofUserConfigurableSlots/>
<NumofSlot/>

<!-- Slot Config can occur several times -->
<Slot Config>

<SlotAllocation/>

<SlotFormat/>

<NumofPXCCH/>

<!-- PXCCH can occur several times, description see below -->

<PXCCH/>

<NumofPXSCH/>

<!-- PXSCH can occur several times, description see below -->

<PXSCH/>

</Slot_ Config>

<CSISettingsState/>

<!-- Contents of CS-RS element see below —-->
<CSI_Settings/>
</BWP_ Config>

</Frame_ Config>

<PXCCH> element
The <PXCCH> 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/>

<DMRS>
<UseDMRSScrmablingID/>
<ScramblingID/>
<RelPower/>
<ReferencePoint/>
<PrecoderGranulary/>
<InterleavingState/>
<BundleSize/>
<ShiftIndex/>
<ShiftIndexNID/>
<InterleaverSize/>
<NumofPDCCH/>
<PDCCH/>
<RNTI/>
<AggregationLevel/>
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<CCEIndex/>
<PatternLength/>
</PDCCH>
</DMRS
</PXCCH>

<PXSCH> element
The <PXSCH> element is a child element of the <Frame Config> element.
The <pPxSCH> element can occur several times, one for each PXSCH allocation.

<PXSCH>

<UserID/>
<VRBtoPRBInterleaver/>
<Modulation/>
<NumberOfRBs/>
<OffsetRB/>
<NumberOfSymbols/>
<OffsetSymbol/>
<RelPower dB/>
<ModulationforCodeword2/>
<DMRS>

<ConfigType/>

<FirstDMRSSymbolRelTo/>

<FirstDMRSSymbol/>

<DMRSAddPositionIndex/>

<DMRSLength/>

<SequenceGeneration/>

<ScramblingID/>

<n_SCID/>

<RelPowerToPDSCH/>

<Layer Codewords/>

<AntennaPort/>

<CDMGroupWOData/>

<ReferencePoint/>
</DMRS>

<PTRS>

<State/>

<RelPower/>

<L PTRS/>

<K_PTRS/>

<RE_Offset/>

</PTRS>

<ChannelCoding>

<MCSTable/>

<I MCS/>

<RedundancyVersionIndex/>
</ChannelCoding>
<Scrambling>

<Type/>
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<DataScramblingID/>
</Scrambling>
</PXSCH>

<CSI_Settings> element
The <CSI_sSettings> elementis a child element of the <BWP_Config> element.

<CSI_Settings>
<SlotConfig>
<SlotConfigMode/>
<Periodicity/>
<Offset/>
<Slots/>
</SlotConfig>
<ZeroPower/>
<Row/>
<Ports/>
<Density/>
<CDMType/>
<Bitmap/>
<10/>
<11/>
<ScramblingID/>
<RelPOwer dB/>
<NumberOfRBs/>
<StartRB/>
</CSI_Settings>

4.6 Basics on Input from I/Q Data Files

The 1/Q data to be evaluated in a particular R&S FPS application can not only be cap-
tured by the application itself, it can also be loaded from a file, provided it has the cor-
rect format. The file is then used as the input source for the application.

For example, you can capture I/Q data using the 1/Q Analyzer application, store it to a
file, and then analyze the signal parameters for that data later using the Pulse applica-
tion (if available).

O An application note on converting Rohde & Schwarz 1/Q data files is available from the
= Rohde & Schwarz website:

1EF85: Converting R&S 1/Q data files

As opposed to importing data from an 1/Q data file using the import functions provided
by some R&S FPS applications, the data is not only stored temporarily in the capture
buffer, where it overwrites the current measurement data and is in turn overwritten by a
new measurement. Instead, the stored I/Q data remains available as input for any
number of subsequent measurements. Furthermore, the (temporary) data import
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requires the current measurement settings in the current application to match the set-
tings that were applied when the measurement results were stored (possibly in a differ-
ent application). When the data is used as an input source, however, the data acquisi-
tion settings in the current application (attenuation, center frequency, measurement
bandwidth, sample rate) can be ignored. As a result, these settings cannot be changed
in the current application. Only the measurement time can be decreased, in order to
perform measurements on an extract of the available data (from the beginning of the
file) only.

@ 5G NR signal description
When you export I/Q data from the 5G NR application, the iq.tar file also contains the
signal description (.allocation file information). The signal description is included in
the 1/Q parameter xml file.

Therefore, it is no longer necessary to load the signal description separately before
loading the 1/Q data.

When using input from an 1/Q data file, the [RUN SINGLE] function starts a single mea-
surement (i.e. analysis) of the stored I/Q data, while the [RUN CONT] function repeat-
edly analyzes the same data from the file.

O Sample iq.tar files
= If you have the optional R&S FPS VSA application (R&S FPS-K70), some sample
iq.tar files are provided inthe C: /R_S/Instr/user/vsa/DemoSignals directory
on the R&S FPS.

Pre-trigger and post-trigger samples

In applications that use pre-triggers or post-triggers, if no pre-trigger or post-trigger
samples are specified in the 1/Q data file, or too few trigger samples are provided to
satisfy the requirements of the application, the missing pre- or post-trigger values are
filled up with zeros. Superfluous samples in the file are dropped, if necessary. For pre-
trigger samples, values are filled up or omitted at the beginning of the capture buffer,
for post-trigger samples, values are filled up or omitted at the end of the capture buffer.
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5 Analysis

5.1

5.1.1

The R&S FPS provides various tools to analyze the measurement results.

e General ANAlySiS TOOIS.......uuiiiiiiiieiie e e e e e e e e e enne e eee e 150
o Analysis Tools for I/Q MeasuremMents............ceeeeiiiiiiiiiiiiiiiieeeeee e 153
e Analysis Tools for Frequency Sweep Measurements.........ccccvecceiiieieeeeeeeeeeeenn, 161

General Analysis Tools

The general analysis tools are tools available for all measurements.

L I T | = = o Yo ) o PP 150
®  DIagram SCalB....cuciiii i e 151
L I 4 o oo FO PP PPPPP 152
L I V= T = TP EUPPRT 152
Data Export

Access: [TRACE] > "Trace Export Config"

You can export the measurement results to an ASCII file, for example to backup the
results or analyze the results with external applications (for example in a Microsoft
Excel spreadsheet).

You can also export the 1/Q data itself, for example if you want to keep it for later
reevaluation.

The data export is available for:

® |/Q measurements

® Time alignment error measurements

® Transmit power on / off measurements

Exporting trace data

1. Select the "Trace Export Config" dialog box via the [TRACE] key.

2. Select the data you would like to export.

3. Select the results you would like to export from the "Specifics For" dropdown menu.
4. Export the data with the "Export Trace to ASCII File" feature.

5. Select the location where you would like to save the data (as a . dat file).

Note that the measurement data stored in the file depend on the selected result
display ("Specifics For" selection).

Exporting 1/Q data

1. Select the disk icon in the toolbar.
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2. Select "Export" > "I/Q Export".

3. Define a file name and location for the I/Q data.
The file type is ig.tar.

4. Select the folder icon from the toolbar to import I/Q data again later ("Import" > "I/Q
Import").

Data import and export

The basic principle for both trace export and I/Q data export and import is the same as
in the spectrum application. For a comprehensive description, refer to the R&S FPS
user manual.

Remote command:

Trace export: TRACe<n>[ : DATA] 2 on page 230

I/Q export: MMEMory : STORe<n>:1Q:STATe on page 234
I/Q import: MMEMory : LOAD: IQ: STATe on page 233

5.1.2 Diagram Scale

Access: "Overview" > "Analysis" > "Scale"

You can change the scale of the y-axis in various diagrams. The y-axis scale deter-
mines the vertical resolution of the measurement results.

The scale of the x-axis in the diagrams is fix. 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 Chap-
ter 6.10.1.2, "Diagram Scale", on page 365.

Manual scaling of the Y-aXiS........cccciuiiiiiiir e 151
Automatic scaling of the Y-aXiS........cuuuiuiiiiiiiiiciiiiiei e 151

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 the "Restore Scale" button.

Remote command:

DISPlay [ :WINDow<n>] [ : SUBWindow<w>] :TRACe<t>:Y[:SCALe] : MAXimum
on page 366

DISPlay [ :WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] :MINimum
on page 366

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.
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51.3

514

General Analysis Tools

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 the "Restore Scale" button.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:SCALe] :AUTO
on page 366

Zoom

The zoom feature allows you to zoom into any graphical result display. This can be a
useful tool if you want to analyze certain parts of a diagram in more detail.

The zoom functionality is the same as in the spectrum application.

The following zoom functions are supported.
e [ Magnifies the selected diagram area.

e Bl Magnifies the selected diagram area, but keeps the original diagram in a sepa-
rate window.

e K Restores the original diagram.

Note that the zoom is a graphical feature that magnifies the data in the capture buffer.
Zooming into the diagram does not reevaluate the 1/Q data.

For a comprehensive description of the zoom, refer to the R&S FPS user manual.

Markers

Access: "Overview" > "Analysis" > "Marker"

Markers are a tool that help 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 the frequency and its level value or the symbol and its EVM value.

In general, the marker functionality of setting and positioning markers is similar to the
spectrum application.

For 1/Q measurement, the R&S FPS supports up to four markers, for frequency sweep
measurements there are more. Markers give either absolute values (normal markers)
or values relative to the first marker (deltamarkers). If a result display has more than
one trace, for example the "EVM vs Symbol" result display, you can position the marker
on either trace. By default, all markers are positioned on trace 1.

Note that if you analyze more than one bandwidth part, each bandwidth part is repre-
sented by a different trace.

The R&S FPS also supports several automatic positioning mechanisms that 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.
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5.2

5.2.1

Analysis Tools for I/Q Measurements

For a comprehensive description, refer to the R&S FPS user manual.

Markers in result displays with a third quantity

In result displays that show a third quantity, for example the "EVM vs Symbol x Carrier"
result, the R&S FPS 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.

Analysis Tools for I/Q Measurements

The following analysis tools are available exclusively for I/Q measurements.

o Layout of Numerical RESUIES.........ooiiiiiiiiiieiee e 153
®  RESUIt SEtliNGS.coi i 154
o Table Configuration............ooiccciiiiiiiier e e e e e e e e e e e nennnes 156
O RESUIT VIBWS. ..ttt e e e e e e s e 157
o Evaluation RANQE........coooiiiiiiiee st 158
o Beamforming SeleCtON. ... ..o 161

Layout of Numerical Results
You can customize the displayed information of some numerical result displays or
tables, for example the allocation summary.

You can identify these result display by the "Table Config" button in the result display
header.

5 Allocation Summary

Viewl  View?
2.1 CC1F1 * TableConfig

When you select the "Table Config" button, the R&S FPS opens a dialog box that
allows you to add or remove table columns. Note that some columns are mandatory
and cannot be removed.

Alternatively, select some point in the header row of the table to open the dialog box.
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5.2.2 Result Settings

Access: "Overview" > "Analysis" > "Result Settings"

The result settings control the way various results are displayed.

1Y 0 1T 154
(OF= 1 E (ST T 154
SYMDBDOI AXES...cc ittt e e e e e e e e s s e s et a e e e e e aaaeeeeesaa it arrrarraeaaaaeeeaaaaans 154
Carrier AXES REIEIENCE. .. ..ttt et e e et e e e e e eaae e aeaeees 154
VY 1Y F= Dl (o] Lo R 155
SUBWINAOW COUPIING.ceiiiiitieieeiitiee ettt sb e e e 155
B VIBW ettt ettt ettt ettt ettt e e e e e e e e e e e e e e ettt ————— b ———————— 155
EVM Unit

The "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 380

Carrier Axes
The "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 Number"

X-axis shows the results in terms of the subcarrier number.

Remote command:
UNIT:CAXes on page 380

Symbol Axes
The "Symbol Axes" selects the unit of the x-axis in result displays that show results
over the OFDM symbols.
® "Time"
X-axis shows the results in terms of time.
® "Symbol Number"
X-axis shows the results in terms of the symbol number.

Remote command:
UNIT:SAXes on page 381

Carrier Axes Reference

Selects the way 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.
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"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 380

EVM Max Hold
The "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
® either the maximum trace is displayed
® or the highest value in a data bin is displayed instead of the average.

Remote command:
[SENSe: ]NR5G:EMHold on page 378

Subwindow Coupling
Couples or decouples result display tabs (subwindows).

If the coupling is on and you select another tab in a result display, the application auto-
matically selects the same tab for all result displays.

Subwindow coupling is available for measurements with multiple data streams (for
example carrier aggregation).

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>]:COUPling on page 377

3D View
The "3D View" turns the display of a 3D view of the following result displays on and off.

® "Allocation ID vs Symbol x Carrier" on page 33
® "EVM vs Symbol x Carrier" on page 32
® "Power vs Symbol x Carrier" on page 33

5 Power vs Symbol X Carrier
555 PBECH
PECH DMRS PDSCH DMR.S CSI-RS Mot Used

The 3D diagram shows a point cloud of all measurement points in the capture buffer.
The information is the same as in the 2D views. The 3D diagram can help you find
value distributions more easily, for example.

The 3D view supports the following controls:
® Changing the scale of the axes.
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® 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 379

5.2.3 Table Configuration

Access: "Result Settings" > "Table Config"

The result summary and allocation summary contain all sorts of results and informa-
tion. 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 box are only available after you
have selected the "Specifics for: Result Summary" or "Specifics for: Allocation Sum-
mary" item from the corresponding dropdown menu at the bottom of the dialog box.

Specifics for 2: Result Summary <

CC Result
Selects the way the R&S FPS analyzes multiple carriers.

The component carrier analyis method also changes the layout of the result summary.

"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 378

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
greyed out.

Remote command:
Result selection: DISPlay [ :WINDow<n>] : TABLe: ITEM on page 378
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5.2.4 Result Views

When you capture multiple data streams, for example several component carriers, the
R&S FPS displays the results for each single data stream in a separate diagram.
Because this can lead to literally dozens of diagrams in each result display, the

R&S FPS only shows two data streams simultaneously.

1 Capture Buffer
Al Viewl View2
1.1CC1F1 o1 Crw [1.2CC2F1

5.01 ms/ 50.1 ms | 0.0 ms 5.01 ms/ 50.1 ms

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.

Downlink, 100/100 MHz Capture Time 20.1 ms |Viewl [dags!
1/1 of 1/1(1/1) BWP/SS Al/Aal | View2 CC2F1

CC = Component carrier number
F = Frame number

(070 gaToTo) a=T 01 @71 ¢4 =T il A\ o T U 157
FramE INO. ...t e e e e e e e e e e e as 158

Component Carrier No
Selects the number of the component carrier that the R&S FPS displays in the two
views.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :CCNumber on page 376
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Frame No
Selects the frame that the R&S FPS 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 377

5.2.5 Evaluation Range

Access: "Overview" > "Evaluation Range" > "Global / Constellation"”
You can filter various result displays by the type of information they display.

The remote commands required to configure the results are described in Chap-
ter 6.10.2.3, "Evaluation Range", on page 381.

= [ g TSTRS =T (=T (o o TR 158
BWP/SS SEIECHON. .....cuuieiieieetee e e e e e et e e e e e e e e e e e eeeaans 158
ST ir=Ta (SIS L=l (ST 1 o] o T 159
] o) B Y=Y 1Yot o] o 160
Evaluation range for the constellation diagram............cccoorrrriririccccccccce e, 160

Frame Selection
The "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 R&S FPS 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 68.

Remote command:
[SENSe: ]NR5G[:CC<cc>] :FRAMe: SELect on page 383

BWP/SS Selection
The "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 R&S FPS 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 R&S FPS shows several traces if the filter is not active, one for each bandwidth
part and one for 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.
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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 382

Subframe Selection
The "Subframe" selection filters the results by a specific subframe number.

If you apply the filter, only the results for the subframe you have selected are dis-
played. Otherwise, the R&S FPS shows the results for all subframes that have been
analyzed.

The R&S FPS 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.

® One trace ("Avg") shows the average values measured over all subframes.

o1 Avge 2 Mine 3 Max~

If you filter by a single subframe, the R&S FPS still shows three traces, but with differ-

ent 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
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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 384

Slot Selection
The "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 R&S FPS shows the results for all slots.

The R&S FPS 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=

If you filter by a single slot, the R&S FPS shows one trace that represents the values
measured 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 384

Evaluation range for the constellation diagram
The "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.
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® Allocation

Filters the results by a certain type of allocation.
® Symbol (OFDM)

Filters the results by a certain OFDM symbol.
® Carrier

Filters the results by a certain subcarrier.

Remote command:

Modulation: [SENSe: ]NR5G[:CC<cc>] :MODulation:SELect on page 383
Allocation: [SENSe: ] NR5G[:CC<cc>] :ALLocation:SELect on page 382
Symbol: [SENSe: ]NR5G[:CC<cc>] :SYMBol:SELect on page 385

Carrier: [SENSe: ]NR5G[:CC<cc>] :CARRier:SELect on page 382

5.2.6 Beamforming Selection

Access: "Overview" > "Evaluation Range" > "Beamforming"

You can filter various beamforming result displays by the type of information they dis-
play.

The remote commands required to configure the results are described in Chap-
ter 6.10.2.3, "Evaluation Range", on page 381.

STV =T o ] 7SR 161
REFEIENCE AP... ettt e e e e et e e sae e e st e e e eba s eeraaaseeeas 161
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 you are testing.

Remote command:
CONFigure[:NR5G] :DL[:CC<cc>] :BF:AP[:UERS] on page 381

Reference AP
Selects the reference antenna port for relative beamforming results.

Remote command:
[SENSe: ]NR5G[:CC<cc>] :RAP on page 384

5.3 Analysis Tools for 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 R&S FPS user manual.
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6.1

Common Suffi

Remote Control

Xes

The following remote control commands are required to configure and perform V5GTF

measurements in a remote environment. The R&S FPS must already be set up for
remote operation in a network as described in the base unit manual.

Universal functionality

Note that basic tasks that are also performed in the base unit in the same way are
described here. For a description of such tasks, see the R&S FPS User Manual.

In particular, this includes:

not

® Managing Settings and Results, i.e. storing and loading settings and result data.

® Basic instrument configuration, e.g. checking the system configuration, custom
the screen layout, or configuring networks and remote operation.

® Using the common status registers.

@ COMMON SUTIXES..ceiteeiiiieieeee e e e e e e e e e e e e e e e e s eeba e eaerenes 162
L I [ 01 (oo U Tex 1 o) o TR 163
LI TC T N 292V o] o] [To7=Y o) g IS 11 1=Tox 1o o 1 168
L IS Tor ==Y o I = ) o T | SRR RPN 171
o  Measurement CONMIOL...........ouuuieiiieieee e e e e e e e e e eer e e eaees 181
e Remote Commands to Retrieve Numeric ResuUlts..........ccoeevveieeieeieiiiiiiiieeeeeeeeeee, 184
0  Limit CheCK RESUILS......ceveeeeieeieee e e e e e 200
@ REtreVve TraCe Data.......couiieeeiiiee e e 212
L I O70) o) 1To 18] =1 (o o FU SRR 232
L I N g = ] TS 364

Common Suffixes

In the 5G NR measurement application, the following common suffixes are used in
remote commands:

Table 6-1: Common suffixes used in remote commands in the 5G NR measurement application

izing

Suffix Value range Description
<m> 1.4 Marker
<n> 1..16 Window (in the currently selected channel)
<t> 1..6 Trace
<li> 1t0 8 Limit line
<al> 0..99 Selects a subframe allocation.
<bwp> 1.12 Selects a bandwidth part.
<cc> 1..16 Selects a component carrier.
(8 CCs for MC ACLR, cum. ACLR and Multi SEM)
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Suffix Value range Description
<csi> 1..64 Selects a CSI-RS.
<fr> 1.n Selects a frame.

The maximum value depends on the signal configuration.

<k> - Selects a limit line.

Irrelevant for the 5G NR application.

<sf> 0..n Selects a subframe.

The maximum value depends on the signal configuration.

<s|> 0..n Selects a slot.

The maximum value depends on the signal configuration.

<ss> 0..64 Selects a synchronization signal block (SSB).
<ssb> 1.4 irrelevant

<sym> 0..13 Selects an OFDM symbol

<w> 1.2 Selects a subwindow (view)

6.2 Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instru-
ment or software. They operate its functions ('setting commands' or 'events') and
request information ('query commands'). Some commands can only be used in one
way, others work in two ways (setting and query). If not indicated otherwise, the com-
mands can be used for settings and queries.

The syntax of a SCPI command consists of a header and, in most cases, one or more
parameters. To use a command as a query, you have to append a question mark after
the last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (ASCIl code 0 to 9, 11 to 32 decimal, e.g. blank).
If there is more than one parameter for a command, these are separated by a comma
from one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the User
Manual of the R&S FPS.

@ Remote command examples
Note that some remote command examples mentioned in this general introduction may
not be supported by this particular application.

User Manual 1179.1206.02 — 02 163



R&S®FPS-K14x Remote Control

Introduction

6.2.1 Conventions used in Descriptions

Note the following conventions used in the remote command descriptions:

e Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitly.

® Parameter usage
If not specified otherwise, a parameter can be used to set a value and it is the
result of a query.
Parameters required only for setting are indicated as Setting parameters.
Parameters required only to refine a query are indicated as Query parameters.
Parameters that are only returned as the result of a query are indicated as Return
values.

® Conformity

Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the R&S FPS follow the SCPI syntax rules.

® Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an Asynchronous
command.

® Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as *RST values, if available.

® Default unit
The default unit is used for numeric values if no other unit is provided with the
parameter.

® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

6.2.2 Long and Short Form
The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.

The short form is emphasized in upper case letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.
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6.2.3 Numeric Suffixes

Some keywords have a numeric suffix if the command can be applied to multiple
instances of an object. In that case, the suffix selects a particular instance (e.g. a mea-
surement window).

Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.

If you don't quote a suffix for keywords that support one, a 1 is assumed.

Example:

DISPlay[:WINDow<1l...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:Z0OOM: STATe ON refers to window 4.

6.2.4 Optional Keywords

Some keywords are optional and are only part of the syntax because of SCPI compli-
ance. You can include them in the header or not.

Note that if an optional keyword has a numeric suffix and you need to use the suffix,
you have to include the optional keyword. Otherwise, the suffix of the missing keyword
is assumed to be the value 1.

Optional keywords are emphasized with square brackets.

Example:

Without a numeric suffix in the optional keyword:

[SENSe: ] FREQuency:CENTer is the same as FREQuency:CENTer
With a numeric suffix in the optional keyword:
DISPlay[:WINDow<1l...4>]:Z00M:STATe
DISPlay:Z0OOM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

6.2.5 Alternative Keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.

Example:
[SENSe: ]BANDwidth|BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect
as BWID 1MHZ.
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6.2.6 SCPI Parameters

6.2.6.1

Many commands feature one or more parameters.

If a command supports more than one parameter, these are separated by a comma.

Example:
LAYout:ADD:WINDow Spectrum, LEFT,MTABle

Parameters may have different forms of values.

O NUMEMC VAIUES. ...ttt et e e e e e e e 166
L I = ToTo] (<Y1 o 1 167
L I O o b= = Tox (T gl D= | = 167
L I O = T Tt (=Y ) 1 o SRR 167
L I = (oYl [ DL | - 168

Numeric Values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent. In
case of physical quantities, you can also add the unit. If the unit is missing, the com-
mand uses the basic unit.

Example:
With unit: SENSe: FREQuency:CENTer 1GHZ
Without unit: SENSe: FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.

Values exceeding the resolution of the instrument are rounded up or down.

If the number you have entered is not supported (e.g. in case of discrete steps), the
command returns an error.

Instead of a number, you can also set numeric values with a text parameter in special
cases.

*  MIN/MAX

Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. In some cases you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. In case of physical
quantities, it applies the basic unit (e.g. Hz in case of frequencies). The number of dig-
its after the decimal point depends on the type of numeric value.
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Example:
Setting: SENSe : FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1E9
In some cases, numeric values may be returned as text.
® [INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.
* NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned in case of
errors.

6.2.6.2 Boolean

Boolean parameters represent two states. The "ON" state (logically true) is represen-
ted by "ON" or a numeric value 1. The "OFF" state (logically untrue) is represented by
"OFF" or the numeric value 0.

Querying Boolean parameters

When you query Boolean parameters, the system returns either the value 1 ("ON") or
the value 0 ("OFF").

Example:
Setting: DISPlay:WINDow:ZOOM: STATe ON
Query: DISPlay:WINDow: ZOOM: STATe? would return 1

6.2.6.3 Character Data
Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information see Chapter 6.2.2, "Long and Short Form",

on page 164.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe : BANDwidth:RESolution:TYPE NORMal
Query: SENSe:BANDwidth:RESolution:TYPE? would return NORM

6.2.6.4 Character Strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).
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6.2.6.5

6.3

5G NR Application Selection

Example:
INSTRument:DELete 'Spectrum'

Block Data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. In the example the 4 follow-
ing digits indicate the length to be 5168 bytes. The data bytes follow. During the trans-
mission of these data bytes all end or other control signs are ignored until all bytes are
transmitted. #0 specifies a data block of indefinite length. The use of the indefinite for-
mat requires an NL*END message to terminate the data block. This format is useful
when the length of the transmission is not known or if speed or other considerations
prevent segmentation of the data into blocks of definite length.

5G NR Application Selection

INSTrument:CREAtE:IDUPLICALE. ........ceueeiete e et e et e e e e e e e e e e e e eennees 168
INSTrument:CREQIE[INEW]......cceeieeeeeeeeeeeeeeeeeeee e s e e e e e e e e e e e e e e e e e e e e e eeee e eenensnnnnan e ees 168
INSTrument:CREAIE:IREPLACE. ...........coeevererriiitiriceieieeeeeeeeeeeeeeeeeeeeeeeeeereaersararabananans 169
INSTIUMENEDELELE. ..uueeeeiietiie ettt e e e et e e e e e et e e e e e e ees b e e e e eeesstaeeeeseebanaeaaens 169
IN S T UMENE LIS T 2. ettt ettt e e ettt e e e e et eeb e e e e s eeaaa e e aeseesaaneeeseessannaeeersrnnn 170
INSTIrUMENERENGIME. ... .ccieeiiieeeeeetee e e e e eeeteee e e e ettt e e e e eeetaaeeeeeseabaeeesersnsaaeeessensannaeaeees 171
NS ULy g L=y a1 R = =Yt { N 171

INSTrument:CREate:DUPLicate

This command duplicates the currently selected channel, i.e creates a new channel of
the same type and with the identical measurement settings. The name of the new
channel is the same as the copied channel, extended by a consecutive number (e.g.
"IQAnalyzer" -> "IQAnalyzer 2").

The channel to be duplicated must be selected first using the INST: SEL command.

Example: INST:SEL 'IQAnalyzer'
INST:CRE:DUPL
Duplicates the channel named 'IQAnalyzer' and creates a new
channel named 'lQAnalyzer2'.

Usage: Event

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>

This command adds an additional measurement channel. You can configure up to 10
measurement channels at the same time (depending on available memory).
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Parameters:
<ChannelType>

<ChannelName>

Example:

5G NR Application Selection

Channel type of the new channel.
For a list of available channel types see TNSTrument :LIST?
on page 170.

String containing the name of the channel.
Note that you can not assign an existing channel name to a new
channel; this will cause an error.

INST:CRE SAN, 'Spectrum 2'
Adds an additional spectrum display named "Spectrum 2".

INSTrument:CREate:REPLace <ChannelName1>,<ChannelType>,<ChannelName2>

This command replaces a channel with another one.

Setting parameters:
<ChannelName1>

<ChannelType>

<ChannelName2>

Example:

Usage:

String containing the name of the channel you want to replace.

Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 170.

String containing the name of the new channel.

Note: If the specified hame for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see INSTrument:LIST? on page 170).

Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", ™", "?".

INST:CRE:REPL 'IQAnalyzer2',6 IQ, 'IQAnalyzer'
Replaces the channel named "IQAnalyzer2" by a new channel of
type "IQ Analyzer" named "IQAnalyzer".

Setting only

INSTrument:DELete <ChannelName>

This command deletes a channel.

If you delete the last channel, the default "Spectrum" channel is activated.

Setting parameters:
<ChannelName>

Example:

Usage:

User Manual 1179.1206.02 — 02

String containing the name of the channel you want to delete.
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INST:DEL 'IQAnalyzer4d'
Deletes the channel with the name 'lQAnalyzer4'.
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INSTrument:LIST?

This command queries all active channels. This is useful in order to obtain the names
of the existing channels, which are required in order to replace or delete the channels.

Return values:
<ChannelType>,
<ChannelName>

For each channel, the command returns the channel type and
channel name (see tables below).

Tip: to change the channel name, use the ITNSTrument :
REName command.

Example: INST:LIST?
Result for 3 channels:
'ADEM', 'Analog Demod', 'IQ', 'IQ
Analyzer','IQ',"'IQ Analyzer2'
Usage: Query only
Table 6-2: Available channel types and default channel names in Signal and Spectrum Analyzer mode
Application <ChannelType> Default Channel name*)
parameter
Spectrum SANALYZER Spectrum
1XEV-DO BTS (R&S FPS-K84) BDO 1XEV-DO BTS
1XEV-DO MS (R&S FPS-K85) MDO 1XEV-DO MS
3GPP FDD BTS (R&S FPS-K72) BWCD 3G FDD BTS
3GPP FDD UE (R&S FPS-K73) MWCD 3G FDD UE
Analog Modulation Analysis (R&S FPS-K7) ADEM Analog Demod
c¢dma2000 BTS (R&S FPS-K82) BC2K CDMA2000 BTS
cdma2000 MS (R&S FPS-K83) MC2K CDMA2000 MS
GSM (R&S FPS-K10) GSM GSM
1/Q Analyzer 1Q 1Q Analyzer
LTE (R&S FPS-K10x) LTE LTE
NB-loT (R&S FPS-K106) NIOT NB-loT
Noise (R&S FPS-K30) NOISE Noise
5G NR (R&S FPS-K144) NR5G 5G NR
Phase Noise (R&S FPS-K40) PNOISE Phase Noise
TD-SCDMA BTS (R&S FPS-K76) BTDS TD-SCDMA BTS
TD-SCDMA UE (R&S FPS-K77) MTDS TD-SCDMA UE
Verizon 5GTF Measurement Application (V5GTF, V5GT V5GT
R&S FPS-K118)
*) If the specified name for a new channel already exists, the default name, extended by a sequential num-
ber, is used for the new channel.
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Application <ChannelType> Default Channel name*)
parameter

VSA (R&S FPS-K70) DDEM VSA

WLAN (R&S FPS-K91) WLAN WLAN

*) If the specified name for a new channel already exists, the default name, extended by a sequential num-
ber, is used for the new channel.

INSTrument:REName <ChannelName1>, <ChannelName2>
This command renames a channel.

Setting parameters:
<ChannelName1> String containing the name of the channel you want to rename.

<ChannelName2> String containing the new channel name.
Note that you cannot assign an existing channel name to a new
channel; this will cause an error.
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters

SuCh as ll:ll, ll*ll, ll?ll.

Example: INST:REN 'IQAnalyzer2', 'IQAnalyzer3'
Renames the channel with the name 'IQAnalyzer2' to 'lQAna-
lyzer3'.

Usage: Setting only

INSTrument[:SELect] <ChannelType>

This command selects a new measurement channel with the defined channel type.

Parameters:
<ChannelType> NR5G

5G NR measurement channel
Example: //Select 5G NR application

INST NR5G

6.4 Screen Layout

L I C 1o g1 = T = Y T | S 171
o Layout of a Single Channel..........cooiiiiiiiiii e 173

6.4.1 General Layout

The following commands are required to configure general window layout, independent
of the application.
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Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel.

DISPIAY:FORMEL. . ...cceeee ettt ettt e e e e e et e et et e e e e e e e e aeaaaeeas 172
DISPIay[:WINDOWSNZ]:SIZE.... . ettt e e et e e et e e e ea e eeas 172
DISPlay[:WINDow<n>][:SUBWINdOWSW>]:SELEC.....ccceeieeiiieiieeeeeeeeeeeeeeeeeeeeve e 172
DISPlay[:WINDow<n>]: TAB<tah>:SELECt......ccevurrrrruruuaaaieieieeeeeeeeeeeeeeeeeeeeeeeeenennnnnnnan s 173

DISPlay:FORMat <Format>

This command determines which tab is displayed.

Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active chan-
nels
SINGle
Displays the measurement channel that was previously focused.
*RST: SING

Example: DISP:FORM SPL

DISPlay[:WINDow<n>]:SIZE <Size>

This command maximizes the size of the selected result display window temporarily.
To change the size of several windows on the screen permanently, use the LAY : SPL
command (see LAYout:SPLitter on page 177).

Suffix:
<n> Window
Parameters:
<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.
SMALI
Reduces the size of the selected window to its original size.
If more than one measurement window was displayed originally,
these are visible again.
*RST: SMALI
Example: DISP:WIND2:SIZE LARG

DISPlay[:WINDow<n>][:SUBWindow<w>]:SELect
This command 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.
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Suffix:

<n> Window

<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:SUBWZ2Z:SEL

DISPlay[:WINDow<n>]:TAB<tab>:SELect
This command 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> Window
<tab> 1..n

Tab
Example: //Select a tab

DISP:WIND2:TAB2:SEL

6.4.2 Layout of a Single Channel

The following commands are required to change the evaluation type and rearrange the
screen layout for a measurement channel as you do using the SmartGrid in manual
operation. Since the available evaluation types depend on the selected application,
some parameters for the following commands also depend on the selected measure-
ment channel.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel.

LAYOUL ADD:VWIND OW] 2. s ettt ettt et et e e e e e e e e et s e e et e e s e e et e e e e s e s en e ean e e s e aenneen 174
LAYOUt:CATaIOG:WINDOW]?... ettt ettt ettt e e et e et e et e et e e e e e e e e e e e eea e eeans 176
LAYOUL: IDENLIfY[:WINDOW]?...cceeeeeeeeeieiteteeaeeae s e s e e e e e e e aaaeaeeeeeeeeeeeaeeenen e s aaaaaaeeeeeeeeeens 176
LAYOUt:REMOVE[:WINDOW]....etvvtetuueaaaaeseeeseeeaeaeseeeeeeeeeeeeeesnsnsnnnnnnnaasaneasseeaeaeaeeseeeeenmnnnes 176
LAYOUt:REPLACE[:WINDOW]....cettueieeiietiiiieeeeeettieeeeeeeeetaaeseeseestaseeesestannaeeseeenraneaesensnnnnnns 177
N 0ot o I =Y SRR 177
LAYOULWINDOWSNZ I ADD 2. ittt et e e e e e s e a et st s e e e e aeaaeans 179
LAYOUt:WINDOWSNZ:IIDENLTY 2. ...ttt et et e e e e e e 179
LAYOUt:WINDOWSNZREMOVE. ....cccittuuieieeeiiiiieeeeeeetieeeeeeseeta s e e e eeetananssesseesnaeeaeeeennanseaaeees 180
LAYOUt:WINDOWSN>REPLACE. .....cciettuiieeeeeeiiiiieeee e ettt e e e e eeettee s e e s eetaaaeeeesasanseeeseasnnnaaaaes 180
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LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>
This command adds a window to the display in the active channel.

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.

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.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Usage: Query only

Manual operation: See "Capture Buffer" on page 22
See "EVM vs Carrier" on page 23
See "EVM vs Symbol" on page 24
See "EVM vs RB" on page 24
See "Frequency Error vs Symbol" on page 25
See "Frequency Error vs Subframe" on page 26
See "Power Spectrum" on page 27
See "Flatness" on page 27
See "CCDF" on page 28
See "Constellation Diagram" on page 29
See "Allocation Summary" on page 29
See "Channel Decoder Results" on page 30
See "Bitstream" on page 31
See "EVM vs Symbol x Carrier" on page 32
See "Power vs Symbol x Carrier" on page 33
See "Allocation ID vs Symbol x Carrier" on page 33
See "RS Magnitude" on page 33
See "RS Phase" on page 34
See "RS Phase Difference" on page 35
See "Beamforming Summary" on page 36
See " Marker Table " on page 36
See "Time Alignment Error" on page 39
See " Marker Peak List " on page 47
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Table 6-3: <WindowType> parameter values for 5G NR measurement application

Parameter value Window type

1I/Q measurements

AISC Allocation ID vs. Symbol X Carrier
ASUM Allocation Summary

BSUM Beamforming Summary
CBUF Capture Buffer

CCDF CCDF

CDEC Channel Decoder

CONS Constellation Diagram
EVCA EVM vs. Carrier

EVRP EVM vs. RB

EVSC EVM vs. Symbol X Carrier
EVSY EVM vs. Symbol

FEVS Frequency Error vs Symbol
FLAT Channel Flatness

FVSU Frequency Error vs Subframe
MTAB Marker Table

PSPE Power Spectrum

PVSC Power vs. Symbol X Carrier
RSUM Result Summary

RSMA RS Magnitude

RSPD RS Phase Difference
RSWP RS Phase

Time alignment error

CBUF Capture Buffer

MTAB Marker Table

PSPE Power Spectrum

TAL Time Alignment Error
ACLR and SEM measurements

DIAG Diagram

PEAK Peak List

MTAB Marker Table

RSUM Result Summary
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LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows in the active channel
from top left to bottom right. The result is a comma-separated list of values for each
window, with the syntax:

<WindowName_1>,<WindowlIndex_1>..<WindowName_n>,<WindowIndex_n>

Return values:
<WindowName> string
Name of the window.
In the default state, the name of the window is its index.

<Windowlndex> numeric value
Index of the window.

Example: LAY :CAT?
Result:
'2',2,'1",1
Two windows are displayed, named '2' (at the top or left), and "1’
(at the bottom or right).

Usage: Query only

LAYout:IDENtify[:WINDow]? <WindowName>
This command queries the index of a particular display window in the active channel.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

Query parameters:
<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAY:WIND:IDEN? '2'
Queries the index of the result display named '2".
Response:
2

Usage: Query only

LAYout:REMove[:WINDow] <WindowName>
This command removes a window from the display in the active channel.

Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named '2'.
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LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram" to "Result Sum-
mary") of an already existing window in the active channel while keeping its position,
index and window name.

To add a new window, use the LAYout : ADD [ : WINDow] ? command.

Setting parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout :CATalog [ :WINDow] 2 query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout :ADD[ :WINDow] ? on page 174 for a list of availa-
ble window types.

Example: LAY:REPL:WIND '1',MTAB
Replaces the result display in window 1 with a marker table.

Usage: Setting only

LAYout:SPLitter <Index1>, <Index2>, <Position>

This command changes the position of a splitter and thus controls the size of the win-
dows on each side of the splitter.

Compared to the DIsPlay [ :WINDow<n>] : STZE on page 172 command, the
LAYout:SPLitter changes the size of all windows to either side of the splitter per-
manently, it does not just maximize a single window temporarily.

Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command will not work,
but does not return an error.
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Figure 6-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:

<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.

<Position> New vertical or horizontal position of the splitter as a fraction of
the screen area (without channel and status bar and softkey
menu).

The point of origin (x =0, y = 0) is in the lower left corner of the
screen. The end point (x = 100, y = 100) is in the upper right cor-
ner of the screen. (See Figure 6-1.)

The direction in which the splitter is moved depends on the
screen layout. If the windows are positioned horizontally, the
splitter also moves horizontally. If the windows are positioned
vertically, the splitter also moves vertically.

Range: 0 to 100
Example: LAY:SPL 1,3,50
Moves the splitter between window 1 ('Frequency Sweep') and 3

('Marker Table') to the center (50%) of the screen, i.e. in the fig-
ure above, to the left.
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Example: LAY:SPL 1,4,70
Moves the splitter between window 1 (‘Frequency Sweep') and 3
('Marker Peak List') towards the top (70%) of the screen.
The following commands have the exact same effect, as any
combination of windows above and below the splitter moves the
splitter vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

This command adds a measurement window to the display. Note that with this com-
mand, the suffix <n> determines the existing window next to which the new window is
added, as opposed to L.AYout : ADD[ : WINDow] ?, for which the existing window is
defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

Suffix:
<n> Window

Query parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow

<WindowType> Type of measurement window you want to add.
See LAYout :ADD[ :WINDow] ? on page 174 for a list of availa-
ble window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
A} 2 A}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

This command queries the name of a particular display window (indicated by the <n>
suffix) in the active channel.

Note: to query the index of a particular window, use the LAYout : IDENtify[:
WINDow] ? command.
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Suffix:
<n> Window

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
L} 2 L}

Usage: Query only

LAYout:WINDow<n>:REMove

This command removes the window specified by the suffix <n> from the display in the
active channel.

The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Suffix:
<n> Window
Example: LAY :WIND2 :REM
Removes the result display in window 2.
Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

This command changes the window type of an existing window (specified by the suffix
<n>) in the active channel.

The effect of this command is identical to the LAYout :REPLace [ : WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[ :WINDow] ? on page 174 for a list of availa-
ble window types.

Example: LAY:WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only
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6.5 Measurement Control

6.5.1

Measurements

F =L@ ] ST 181
LN IE=Y C= 2 B OO ] NV 1T 18T T 1= 181
INITIate<N>[IIMMEAIALE].. e e eeerieiee et e e e et e et e e e e e et e e e e e e et e e e e e eeataeeeseessnaaaaees 182
[SENSE:SYNCLCCLCC [:STATE] 2. eeeeeeeeseeeeeeeeeeeeeeseseseseseeeeeseseseseesesesesesesesesesesesesesesenes 182
ABORt

This command aborts the measurement in the current channel and resets the trigger
system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *opPC? or *WAT command after ABOR and
before the next command.

For details see the "Remote Basics" chapter in the R&S FPS User Manual.
Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel to the R&S FPS is blocked for further commands. In this case, you must inter-
rupt processing on the remote channel first in order to abort the measurement.

To do so, send a "Device Clear" command from the control instrument to the R&S FPS
on a parallel channel to clear all currently active remote channels. Depending on the
used interface and protocol, send the following commands:

® Visa:viClear ()

Now you can send the ABORt command on the remote channel performing the mea-
surement.

Example: ABOR; : INIT:IMM
Aborts the current measurement and immediately starts a new
one.

Example: ABOR; *WAT
INIT:IMM

Aborts the current measurement and starts a new one once
abortion has been completed.

Usage: Event

INITiate<n>:CONTinuous <State>

This command controls the measurement mode for an individual channel.
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Note that in single measurement mode, you can synchronize to the end of the mea-
surement with *OPC, *OPC? or *WAI. In continuous measurement mode, synchroniza-
tion to the end of the measurement is not possible. Thus, it is not recommended that
you use continuous measurement mode in remote control, as results like trace data or
markers are only valid after a single measurement end synchronization.

For details on synchronization see the "Remote Basics" chapter in the R&S FPS User

Manual.
Suffix:
<n> irrelevant
Parameters:
<State> ON|OFF |01
ON |1
Continuous measurement
OFF | 0
Single measurement
*RST: 0
Example: INIT:CONT OFF

Switches the measurement mode to single measurement.
INIT:CONT ON

Switches the measurement mode to continuous measurement.

INITiate<n>[:IMMediate]
This command starts a (single) new measurement.
You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

Suffix:
<n> irrelevant

[SENSe:]SYNC[:CC<cc>][:STATe]?
This command queries the current synchronization state.

Suffix:
<cc> irrelevant

Return values:

<State> The string contains the following information:
A zero represents a failure and a one represents a successful
synchronization.

Example: //Query synchronization state
SYNC:STAT?
Usage: Query only
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6.5.2 Measurement Sequences

INITiate:SEQUENCENABORL.......ccutuiieieeeeiice et e eeetee e e e ettt e e e e e e eeba e e e e e eesaaaeeaeseeraaaeeaerenes 183
INITiate:SEQuUEeNcer:IMMEIate. .........coeuuiiiiiieeee et eeaaas 183
INITiate:SEQUENCEINMODE..........oiiiii e e et e e e et e e et e e e eae e e eaeeeeaans 183
N ST [T 1 RS =l U= o ToT=T SRR 184

INITiate:SEQuencer:ABORt
This command stops the currently active sequence of measurements.

You can start a new sequence any time using INITiate:SEQuencer:IMMediate
on page 183.

Usage: Event

INITiate:SEQuencer:IMMediate
This command starts a new sequence of measurements by the Sequencer.

Its effect is similar to the INTITiate<n>[:IMMediate] command used for a single
measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 184).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement will be
performed once.
INIT:SEQ:IMM
Starts the sequential measurements.

INITiate:SEQuencer:MODE <Mode>

Defines the capture mode for the entire measurement sequence and all measurement
groups and channels it contains.

Note: In order to synchronize to the end of a measurement sequence using *OPC,
*OPC? or *WAI you must use SINGle Sequence mode.

Parameters:

<Mode> SINGle
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence is finished.
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CONTinuous

Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence restarts with the first one and
continues until it is stopped explicitely.

*RST: CONTinuous

SYSTem:SEQuencer <State>

This command turns the Sequencer on and off. The Sequencer must be active before
any other Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error will

occur.

Parameters:
<State>

Example:

ON|OFF |01

ON |1

The Sequencer is activated and a sequential measurement is
started immediately.

OFF | 0

The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands

(INIT:SEQ. ..) are not available.

*RST: 0

SYST:SEQ ON

Activates the Sequencer.

INIT:SEQ:MODE SING

Sets single Sequencer mode so each active measurement will
be performed once.

INIT:SEQ: IMM

Starts the sequential measurements.
SYST:SEQ OFF

6.6 Remote Commands to Retrieve Numeric Results
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Result Summary
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FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:FERRor:MINimum?............ccccervrurrus 190
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:FERRor[:AVERage]?....................... 190
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:GIMBalance:MAXimum?.................. 191
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:GIMBalance:MINimum?................... 191
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FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:0STP:MAXIMUM?......cevveereereeerereene. 192
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FETCh[:CC<cc>][:ISRC<ant>]:SUMMary:CRESt[:AVERage]?

This command queries the average crest factor as shown in the result summary.

Suffix:
<cc> Component Carrier
<ant> irrelevant

Return values:
<CrestFactor> Default unit: dB

Example: /IQuery crest factor
FETC:SUMM:CRES?

Usage: Query only

Manual operation: See "Crest Factor" on page 20

FETCh:ALL:SUMMary:EVM:ALL?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM[:ALL]:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM[:ALL]:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM[:ALL][:AVERage]?

This command queries the EVM of all resource elements.

FETCh:ALL:SUMMary:EVM:ALL queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([ SENSe: ][ NR5G: RSUMmary: CCResult).

Suffix:

<cc> Component Carrier
<ant> irrelevant

<fr> Frame
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Return values:
<EVM> EVM in % or dB.

Example: //Query EVM
FETC:CC2:FRAM3: SUMM:EVM?

Usage: Query only
Manual operation: See "EVM All" on page 19

FETCh:ALL:SUMMary:EVM:DSQP?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSQP:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSQP:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSQP[:AVERage]?

This command queries the EVM of all PDSCH resource elements with a QPSK modu-
lation.

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> Component Carrier

<ant> irrelevant

<fr> Frame

Return values:
<EVM> EVM in % or dB.

Example: //Query EVM
FETC:CC2:FRAM3:SUMM:EVM: DSQP?

Usage: Query only
Manual operation: See "EVM PDSCH" on page 18

FETCh:ALL:SUMMary:EVM:DSSF?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSSF:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSSF:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSSF[:AVERage]?
This command queries the EVM of all PDSCH resource elements with a 64QAM mod-
ulation.

FETCh:ALL:SUMMary:EVM: DSSF queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([SENSe: | NR5G: RSUMmary: CCResul t).

Suffix:
<cc> Component Carrier
<ant> irrelevant
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<fr> Frame

Return values:
<EVM> EVM in % or dB.

Example: //Query EVM
FETC:CC2:FRAM3:SUMM: EVM: DSSF?

Usage: Query only
Manual operation: See "EVM PDSCH" on page 18

FETCh:ALL:SUMMary:EVM:DSST?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSST:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSST:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSST[:AVERage]?

This command queries the EVM of all PDSCH resource elements with a 16QAM mod-
ulation.

FETCh:ALL:SUMMary:EVM:DSST queries the average result over all carriers. Prereg-
uisites:

® Select to evaluate all carriers ([ SENSe: ]NR5G:RSUMmary: CCResult).

Suffix:

<cc> Component Carrier
<ant> irrelevant

<fr> Frame

Return values:
<EVM> EVM in % or dB.

Example: //Query EVM
FETC:CC2:FRAM3:SUMM:EVM: DSST?

Usage: Query only
Manual operation: See "EVM PDSCH" on page 18

FETCh:ALL:SUMMary:EVM:DSTS?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSTS:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSTS:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSTS[:AVERage]?

This command queries the EVM of all PDSCH resource elements with a 256QAM
modulation.

FETCh:ALL:SUMMary:EVM:DSTS queries the average result over all carriers. Prereg-
uisites:
® Select to evaluate all carriers ([SENSe: ] NR5G: RSUMmary: CCResul t).

Suffix:
<cc> Component Carrier
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<ant> irrelevant
<fr> Frame

Return values:
<EVM> EVM in % or dB.

Example: //IQuery EVM
FETC:CC2:FRAM3:SUMM: EVM: DSTS?

Usage: Query only
Manual operation: See "EVM PDSCH" on page 18

FETCh:ALL:SUMMary:EVM:PCHannel?

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PCHannel:
MAXimum?

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PCHannel:MINimum?

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

This command 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: CCResul t).

Suffix:

<cc> Component Carrier
<ant> irrelevant

<fr> Frame

Return values:
<EVM> EVM in % or dB.

Example: //IQuery EVM
FETC:CC2:FRAM3:SUMM:EVM: PCH?

Usage: Query only
Manual operation: See "EVM Phys Channel" on page 19

FETCh:ALL:SUMMary:EVM:PEAK?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PEAK:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PEAK:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PEAK[:AVERage]?

This command 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: CCResul t).
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Suffix:

<cc> Component Carrier
<ant> irrelevant

<fr> Frame

Return values:
<EVM> EVM in % or dB.

Example: /IQuery peak EVM
FETC:CC2:FRAM3: SUMM: EVM: PEAK?

Usage: Query only

Manual operation: See "EVM Peak" on page 19

FETCh:ALL:SUMMary:EVM:PSIGnal?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PSIGnal:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PSIGnal:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:PSIGnal[:AVERage]?

This command 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> Component Carrier
<ant> irrelevant

<fr> Frame

Return values:
<EVM> EVM in % or dB.

Example: /IQuery EVM
FETC:CC2:FRAM3:SUMM:EVM: PSIG?

Usage: Query only

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:FERRor:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:FERRor:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:FERRor[:AVERage]?

This command queries the frequency error.

Suffix:

<cc> Component Carrier
<ant> irrelevant

<fr> Frame
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Return values:
<FrequencyError> Default unit: Hz

Example: /[Query frequency error
FETC:CC2:FRAM3:SUMM: FERR?

Usage: Query only

Manual operation: See "Frequency Error" on page 19

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:GIMBalance:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:GIMBalance:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:GIMBalance[:AVERage]?

This command queries the gain imbalance.

Suffix:

<cc> Component Carrier
<ant> irrelevant

<fr> Frame

Return values:
<Gainlmbalance> Default unit: dB

Example: //Query gain imbalance
FETC:CC2:FRAM3:SUMM: GIMB?

Usage: Query only

Manual operation: See "I/Q Gain Imbalance" on page 20

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:IQOFfset:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:IQOFfset:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:IQOFfset[:AVERage]?

This command queries the 1/Q offset.

Suffix:

<cc> Component Carrier
<ant> irrelevant

<fr> Frame

Return values:
<|QOffset> Default unit: dB

Example: /IQuery 1/Q offset
FETC:CC2:FRAM3:SUMM: IQOF?

Usage: Query only
Manual operation: See "I/Q Offset" on page 20
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FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:OSTP:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:OSTP:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:OSTP[:AVERage]?

This command queries the OSTP.

Suffix:

<cc> Component Carrier
<ant> irrelevant

<fr> Frame

Return values:
<OSTP> Default unit: dBm

Example: /IQuery OSTP
FETC:CC2:FRAM3:SUMM: OSTP?

Usage: Query only
Manual operation: See "OSTP" on page 21

FETCh:ALL:SUMMary:POWer?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:POWer:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:POWer:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:POWer[:AVERage]?

This command 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> Component Carrier
<ant> irrelevant

<fr> Frame

Return values:
<Power> Default unit: dBm

Example: /IQuery signal power
FETC:CC2:FRAM3: SUMM: POW?

Usage: Query only

Manual operation: See "Power" on page 20

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:QUADerror:MAXimum?
FETCh[:CC<cc>][:!ISRC<ant>][:FRAMe<fr>]:SUMMary:QUADerror:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:QUADerror[:AVERage]?

This command queries the quadrature error.
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Suffix:

<cc> Component Carrier
<ant> irrelevant

<fr> Frame

Return values:
<QuadratureError>  Default unit: DEG

Example: //Query quadrature error
FETC:CC2: FRAM3: SUMM: QUAD?

Usage: Query only

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSRP:CSI:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSRP:CSI:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSRP:CSI[:AVERage]?

This command queries the CSI-RSRP.

Suffix:

<cc> Component Carrier
<ant> irrelevant

<fr> Frame

Return values:
<EVM> Default unit: dBm

Example: //IQuery CSI-RSRP
FETC:CC2:FRAM3:SUMM:RSRP:CSI?

Usage: Query only
Manual operation: See "RSRP" on page 21

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSRP:SS:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSRP:SS:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSRP:SS[:AVERage]?

This command queries the SS-RSRP.

Suffix:

<cc> Component Carrier
<ant> irrelevant

<fr> Frame

Return values:
<EVM> Default unit: dBm

Example: //IQuery SS-RSRP
FETC:CC2:FRAM3:SUMM:RSRP:SS?

Usage: Query only
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Manual operation: See "RSRP" on page 21

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSTP:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSTP:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSTP[:AVERage]?

This command queries the RSTP.

Suffix:

<cc> Component Carrier
<ant> irrelevant

<fr> Frame

Return values:

<RSTP> Default unit: dBm

Example: /IQuery RSTP
FETC:CC2:FRAM3:SUMM:RSTP?

Usage: Query only

Manual operation: See "RSTP" on page 21

FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:SERRor:MAXimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:SERRor:MINimum?
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:SERRor[:AVERage]?

This command queries the sampling error.

Suffix:

<cc> Component Carrier
<ant> irrelevant

<fr> 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 20

FETCh[:CC<cc>][:ISRC<ant>]:SUMMary:TFRame?

This command queries the frame start offset as shown in the capture buffer.

Suffix:
<cc> Component Carrier
<ant> irrelevant

User Manual 1179.1206.02 — 02

194



R&S®FPS-K14x Remote Control

Remote Commands to Retrieve Numeric Results

Return values:
<Offset> Default unit: s

Example: /[Query frame start offset
FETC:SUMM: TFR?

Usage: Query only

Manual operation: See "Frame Start Offset" on page 19
See "Capture Buffer" on page 22

6.6.2 Time Alignment Error

FETCh:TAERror[:CC<cc>]:ANTenna<ant>:MAXIMUM?........ceereereerieieeeeeereeeeeeeeereeeeeeeeenns 195
FETCh:TAERror[:CC<cc>]:ANTenna<ant>:MINIMUM?........ccuuieeiierriiiiiiee e e e e e eeeineeeees 195
FETCh:TAERror[:CC<cc>]:ANTenna<ant>[:AVERAQGE]?.......cccuruierreeriiiiieeeeeeincee e e e eeeaens 195

FETCh:TAERror[:CC<cc>]:ANTenna<ant>:MAXimum?
FETCh:TAERror[:CC<cc>]:ANTenna<ant>:MINimum?
FETCh:TAERror[:CC<cc>]:ANTenna<ant>[:AVERage]?

This command queries the time alignment error.

Suffix:
<cc> Component Carrier
<ant> Antenna

Return values:
<TAE> Minimum, maximum or average time alignment error, depending
on the last command syntax element.

Default unit: s

Example: /IQuery average TAE between reference antenna port and
antenna port 1006
FETC:TAER:ANT10067?

Usage: Query only

Manual operation: See "Time Alignment Error" on page 39

6.6.3 Marker Table

CALCuUlate<n>:DELTaMarkKer<m>X.....ccccceeurueieeeeeiritieeeeerettueeeeeeeesnnaseesersnnaesessessnansenseens 196
CALCUlate<n>:DELTaMArKEr<mM> Y 2. . ccuuieeeeieieteieeeeeetieeeeeeeestieeeesertaaaeeeesesraseesersrannnss 196
CALCUIAtE<N>IMARKEISIMS X .ot eeiiiieeeeeeeeee e eeeeeetee e e e e e eeteaeeeeeeaasaeeeeses b aeeeeressanaaaesenes 197
CALCulate<n>:MARKEISM>IY . .... e e eeeans 197
CALCUIate<n>:MARKEISM>IZ?. ...t e e 198
CALCUIate<n>:MARKEIr<M>:Z:ALL?...uu et e e e e e e e e e e e e e eaaeeeen 198
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CALCulate<n>:DELTamarker<m>:X <Position>
This command moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference
marker to the peak power.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
Range: The value range and unit depend on the measure-

ment and scale of the x-axis.
Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.

CALCulate<n>:DELTamarker<m>:Y?
This command 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.

See also INITiate<n>:CONTinuous on page 181.

Note that result displays with a third aspect (for example "EVM vs Symbol x Carrier")
do not support deltamarkers.

Suffix:
<n> Window
<m> 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.

Example: //Query coordinates of deltamarker 2 in window 4
CALC4:DELT2:X?
CALC4:DELT2:Y?

Usage: Query only
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CALCulate<n>:MARKer<m>:X <Position>
This command moves a marker to a specific coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal

marker.

Suffix:

<n> Window

<m> Marker
Note that 3D diagrams only support one marker.

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See " Marker Table " on page 36
See " Marker Peak List " on page 47

CALCulate<n>:MARKer<m>:Y <Result>
This command 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.

See also INITiate<n>:CONTinuous on page 181.

Suffix:
<n> Window
<m> Marker
Note that 3D diagrams only support one 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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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 36
See " Marker Peak List " on page 47

CALCulate<n>:MARKer<m>:Z?

This command queries the marker position on the z-axis of three-dimensional result
displays.

This command returns the type of value displayed in the selected result display (EVM,
Power or Allocation ID).

Suffix:
<n> Window
<m> 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 36

CALCulate<n>:MARKer<m>:Z:ALL?
This command 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> 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:

6.6.4 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 36

CALCUIate<n> ST ATIStICS I C O D Xt 2 i e e e e e s e e e s renans 199
CALCulate<n>:STATISHCSIRESUKIESS?....cccuuieieiieieee et e e et e et e e et e e ea e e s e anaaaas 199

CALCulate<n>:STATistics:CCDF:X<t>? <Probability>

This command queries the results of the CCDF.

Suffix:
<n>

<t>

Query parameters:
<Probability>

Return values:
<CCDF Result>

Example:

Usage:

Manual operation:

Window

Trace

P0_01

Level value for 0.01 % probability
P0_1

Level value for 0.1 % probability
P1

P1: Level value for 1 % probability

P10
Level value for 10 % probability

CALC:STAT:CCDF:X1? P10
Returns the level values that are over 10 % above the mean
value.

Query only
See "CCDF" on page 28

CALCulate<n>:STATistics:RESult<res>? <ResultType>

This command queries the results of a measurement for a specific trace.

Suffix:
<n>
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6.7

6.7.1

Limit Check Results

<res> Trace

Query parameters:

<ResultType> 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: CALC:STAT:RES2? ALL
Reads out the three measurement results of trace 2. Example of
answer string: 5.56,19.25,13.69 i.e. mean power: 5.56 dBm,
peak power 19.25 dBm, crest factor 13.69 dB

Usage: Query only
Manual operation: See "CCDF" on page 28

Limit Check Results

O BV M LIMIitS . . e e 200
o Transmit Power On / Off LiMitS.....uuveeeiiieieeeiee et e e e e 203
o  Frequency SWEep LiMitS......coci i 204

EVM Limits

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSQP]:

AVERAGE:RESUI?...ceeiiiei ettt e et e e e s et e e e e e s ee it s e e e eeesaa s e e e eeennnanes 200
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSSFT:

AVERGAQGERESUI? ...ttt et e e e e s 201
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSSTI:

AVERAQGEIRESUI?. ...ttt r et e e e e e e e e e e e 202
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:DSTS]:

FNY S T L=y a0 o 202
CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:FERRorf:

AVERAQGEIRESUI? ...ttt e eer e e 203

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
DSQP[:AVERage]:RESult?

This command queries the limit specified by 3GPP for the EVM of all PDSCH resource
elements with a QPSK modulation.
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<li>
<cc>
<ant>

<fr>

Return values:

<LimitCheck>

Example:

Usage:

Manual operation:

R&S®FPS-K14x Remote Control

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:DSQP:RES?

Query only
See "EVM PDSCH" on page 18

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
DSSF[:AVERage]:RESult?

This command queries the limit specified by 3GPP for the EVM of all PDSCH resource
elements with a 64QAM 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:DSSF:RES?

Query only
See "EVM PDSCH" on page 18
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CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
DSST[:AVERage]:RESult?

This command queries the limit specified by 3GPP for the EVM of all PDSCH resource
elements with a 16QAM 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:DSST:RES?

Usage: Query only
Manual operation: See "EVM PDSCH" on page 18

CALCulate<n>:LIMit<li>[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:EVM:
DSTS[:AVERage]:RESult?

This command queries the limit specified by 3GPP for the EVM of all PDSCH resource
elements with a 256 QAM 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.
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6.7.2

Limit Check Results

Example: /[Query limit check result
CALC:LIM:SUMM:EVM:DSTS:RES?

Usage: Query only
Manual operation: See "EVM PDSCH" on page 18

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

This command 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 19

Transmit Power On / Off Limits

CALCulate<n>:LIMit<li>:OOPOWEr:OF FPOWEI?........ciiiveiiieeeeiee e ee et e e e e e 203
CALCulate<n>:LIMit<li>:O0POWEr: TRANSIENI?.......uciiiiiiieeie e e e e e e e e e e ees 204

CALCulate<n>:LIMit<li>:0O0Power:OFFPower?

This command queries the results of the limit check in the "Off" periods of On/Off
Power measurements.

Suffix:
<n> irrelevant
<li> irrelevant

Return values:
<Results> Returns one value for every "Off" period.
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Limit Check Results

PASSED
Limit check has passed.

FAILED
Limit check has failed.

Example: //Query the results for the limit check during the signal OFF peri-
ods
CALC:LIM:00P:0FFP?

Usage: Query only

CALCulate<n>:LIMit<li>:O0Power:TRANsient? <Result>

This command queries the results of the limit check during the transient periods of the
On/Off power measurement.

Suffix:
<n> irrelevant
<li> irrelevant

Query parameters:

<Result> ALL
Queries the overall limit check results.
FALLing
Queries the limit check results of falling transients.
RISing

Queries the limit check results of rising transients.
Return values:
<LimitCheck> Returns one value for every "Off" period.

PASSED
Limit check has passed.

FAILED
Limit check has failed.

Example: /IQuery the limit check result of rising transients
CALC:LIM:00P:TRAN? RIS

Usage: Query only

Frequency Sweep Limits

CALCulate<n>:LIMit<li>:ACPower:ACHanNel:RESUIt?............coeeeeeiieiiieeeee e 205
CALCulate<n>:LIMit<li>:ACPower:ACHannel:RESult:ABSolUte. ..........ceuererveieeeeieeeeeeeenn. 205
CALCulate<n>:LIMit<li>:ACPower:ACHannel:RESult:RELative.............ccevvuueeeeereieiieneeeeeenne, 206
CALCulate<n>:LIMit<li>:ACPower:ALTernate<alt>:RESUIt?..........ccceeeriiriieeeeeieiiiieee e, 206
CALCulate<n>:LIMit<li>:ACPower:ALTernate<ch>:RESult:ABSolute........c.cccereerrreruceererennnn. 207
CALCulate<n>:LIMit<li>:ACPower:ALTernate<ch>:RESult:RELative.............c.ccceevvrrrrrnnnnn.nn. 208
CALCulate<n>:LIMit<li>:ACPower:GAP<gap>:ACLR:RESUI?......ccoimiiiiieiiieiei e 208
CALCulate<n>:LIMit<li>:ACPower:GAP<gap>:ACLR:RESult:ABSolUte?.......ccevvrrrrmrunnnnnnnn. 209
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CALCulate<n>:LIMit<li>:ACPower:GAP<gap>:ACLR:RESult:RELative?.......c.cccceeeeuireniennnns 209
CALCulate<n>:LIMit<li>:ACPower:GAP<gap>[:CACLII:RESUIt?.....cccuiimiiiiiiiiiieeeeen, 210
CALCulate<n>:LIMit<li>:ACPower:GAP<gap>[:CACLr:RESult:ABSolute?............ccceeerereeeees 210
CALCulate<n>:LIMit<li>:ACPower:GAP<gap>[:CACLr:RESult:RELative?..............ccevvereeeees 211
CALCUIAte<N>: LIMIt<IIZ I FALL . ettt e e et e e e e e e e e e e e e e eenna e 211

CALCulate<n>:LIMit<li>:ACPower:ACHannel:RESult? [<Result>]

This command queries the limit check results for the adjacent channels during ACLR

measurements.

Suffix:

<n> irrelevant
<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: /IQuery 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

Manual operation: See "Result summary" on page 43
See "Result summary" on page 45

CALCulate<n>:LIMit<li>:ACPower:ACHannel:RESult:ABSolute

This command queries the absolute limit check results for adjacent channels (ACLR
measurements).
Prerequisites for this command

® Select absolute limit check mode
evaluation mode
ACLR: cCALCulate<n>:LIMit<1i>:ACPower : PMODe.

Suffix:
<n> irrelevant
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<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:ABS?

Manual operation: See "Result summary" on page 41
See "Result summary" on page 43
See "Result summary" on page 45

CALCulate<n>:LIMit<li>:ACPower:ACHannel:RESult:RELative

This command queries the relative limit check results for the adjacent channels (ACLR
measurements).
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 41
See "Result summary" on page 43
See "Result summary" on page 45

CALCulate<n>:LIMit<li>:ACPower:ALTernate<alt>:RESult? [<Result>]

This command queries the limit check results for the alternate channels during ACLR
measurements.

Suffix:
<n> irrelevant
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<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: //Query results of the alternate channel limit check
CALC:LIM:ACP:ALT:RES?

Example: /IQuery results of the alternate channel limit check
CALC:LIM:ACP:ACH:RES? ABS

Usage: Query only

Manual operation: See "Result summary" on page 43
See "Result summary" on page 45

CALCulate<n>:LIMit<li>:ACPower:ALTernate<ch>:RESult:ABSolute

This command queries the absolute limit check results for the alternate channels (MC
ACLR measurements).
Prerequisites for this command

® Select absolute limit check mode
ACLR: CALCulate<n>:LIMit<1i>:ACPower : PMODe.

Suffix:

<n> irrelevant
<li> irrelevant
<ch> 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: /IQuery results of the alternate channel limit check
CALC:LIM:ACP:ALT:RES:ABS?

Manual operation: See "Result summary" on page 43
See "Result summary" on page 45

CALCulate<n>:LIMit<li>:ACPower:ALTernate<ch>:RESult:RELative

This command queries the relative limit check results for the alternate channels (MC
ACLR measurements).
Prerequisites for this command

® Select relative limit check mode
ACLR: cALCulate<n>:LIMit<1i>:ACPower : PMODe.

Suffix:

<n> irrelevant
<li> irrelevant
<ch> 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 alternate channel limit check
CALC:LIM:ACP:ALT:RES:REL?

Manual operation: See "Result summary" on page 43
See "Result summary" on page 45

CALCulate<n>:LIMit<li>:ACPower:GAP<gap>:ACLR:RESult?

This command queries the ACLR power 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.
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FAILED
Limit check has failed.

Example: /[Query 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?

This command queries the absolute power limit check results for the gap channels (MC
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
<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:ABS?

Usage: Query only

CALCulate<n>:LIMit<li>:ACPower:GAP<gap>:ACLR:RESult:RELative?

This command queries the relative power limit check results for the gap channels (MC
ACLR measurements).

Prerequisites for this command

® Select relative limit check mode
evaluation mode
ACLR: CALCulate<n>:LIMit<1li>:ACPower : PMODe.

Suffix:
<n> irrelevant
<li> irrelevant
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<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?

This command queries the limit check results for the gap channels (MC ACLR mea-

surements).

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?

Usage: Query only

CALCulate<n>:LIMit<li>:ACPower:GAP<gap>[:CACLr]:RESult:ABSolute?

This command queries the absolute limit check results for the gap channels (MC ACLR
measurements).

Prerequisites for this command

® Select absolute limit check mode
evaluation mode
ACLR: CALCulate<n>:LIMit<1li>:ACPower :PMODe.

Suffix:
<n> irrelevant
<li> irrelevant
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<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?

This command queries the relative limit check results for the gap channels (MC ACLR
measurements).

Prerequisites for this command

® Select relative limit check mode
evaluation mode
ACLR: CALCulate<n>:LIMit<1li>: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:REL?

Usage: Query only

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

This command 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).
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Suffix:
<n>

<li>

Return values:
<LimitCheck>

Example:

Usage:

Manual operation:

1..n
Window

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:FATL?

Query only

See "Result summary" on page 41

6.8 Retrieve Trace Data

e Using the TRACe[:DATA] Command
e Read Measurement Results

6.8.1 Using the TRACe[:DATA] Command

This chapter 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. In case of results that have any kind of unit, the com-

mand 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? TRACEl

The format of the return values is either in ASCII or binary characters and depends on
the format you have set with FORMat [ : DATA].
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Following this detailed description, you will find a short summary of the most important
functions 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 on aggregated carriers, where each measurement window has
subwindows, you have to select the subwindow first with DISPlay [ :WINDow<n>] [:
SUBWindow<w>] :SELect
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6.8.1.1 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
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6.8.1.2 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 UNTIT: EVM.

The following parameters are supported.
e TRAC:DATA TRACEL
The return values depend on the evaluation range:

— All bandwidth parts: average EVM of the SS/PBCH block over all subframes (or
the first bandwidth part if the SS/PBCH block does not exist).

— 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.
® TRAC:DATA TRACE2
The return values depend on the evaluation range:
— All bandwidth parts: average EVM of the first BWP over all subframes.

— 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 second 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.

® TRAC:DATA TRACE4 | TRACE5 | 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).

6.8.1.3 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:

— All bandwidth parts: EVM of the SS/PBCH block over all subframes (or the first
bandwidth part if the SS/PBCH block does not exist).

— A specific bandwidth part: EVM of the selected BWP over all subframes.
— A specific subframe: EVM of that subframe over all slots.
— A specific slot: EVM of that slot.

® TRAC:DATA TRACE2 to TRACES
Only supported for evaluation over all bandwidth parts.
Returns the EVM of the corresponding bandwidth part over all subframes (for
example TRACE4 for the 4th bandwidth part).

6.8.1.4 EVMvs RB

For the EVM vs RB result display, the command returns one value for each resource
block that has been analyzed.

<EVM>,
The unit depends on UNIT:EVM.

The following parameters are supported.
e TRAC:DATA TRACE1l
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 exists, 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.
® 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.
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— A specific subframe: maximum EVM of that subframe over all slots.
— A specific slot: not supported.

® 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).

6.8.1.5 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.
e TRAC:DATA TRACE1L
The return values depend on the evaluation range:

— All bandwidth parts: Frequency error of the SS/PBCH block over all subframes
(or the first bandwidth part if the SS/PBCH block does not exist).

— A specific bandwidth part: Frequency error of the selected BWP over all sub-
frames.

— A specific subframe: Frequency error of that subframe over all slots.
— A specific slot: Frequency error of that slot.

® TRAC:DATA TRACE2 to 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).

6.8.1.6 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 TRACE1l

The return values depend on the evaluation range:

— All bandwidth parts: Frequency error for the subframes of the SS/PBCH block
(or the first bandwidth part if the SS/PBCH block does not exist).

— 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 TRACE4 for the 4th bandwidth part).

6.8.1.7 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

6.8.1.8 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:
— All bandwidth parts: average power of the SS/PBCH block over all subframes.

— A specific bandwidth part: average power of the selected BWP over all sub-
frames.

— 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:
— All bandwidth parts: average power of the first BWP over all subframes.

— A specific bandwidth part: minimum power of the selected BWP block over all
subframes.

— 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:
— All bandwidth parts: average power of the second BWP over all subframes.

— A specific bandwidth part: maximum power of the selected BWP block over all
subframes.

— A specific subframe: maximum power of that subframe over all slots.
— A specific slot: not supported.
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e TRAC:DATA TRACE4 | TRACE5 | 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).

6.8.1.9 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.

6.8.1.10 Constellation Diagram

For the constellation diagram, the command returns two values for each constellation
point.

<I[SFO][SymO][Carrier1]>, <Q[SFO][SymOQ][Carrier1]>, ..., <I[SFO][SymO][Carrier(n)]>, <Q[SFO0][Sym0][Car-
rier(n)]>,

<I[SFO][Sym1][Carrier1]>, <Q[SFO][Sym1][Carrier1]>, ..., <I[SFO][Sym1][Carrier(n)]>, <Q[SFO0][Sym1][Car-
rier(n)]>,

<I[SFO][Sym(n)][Carrier1]>, <Q[SFO][Sym(n)][Carrier1]>, ..., <I[[SFO][Sym(n)][Carrier(n)]>, <Q[SFO][Sym(n)]
[Carrier(n)]>,

<I[SF1][SymO][Carrier1]>, <Q[SF1][SymOQ][Carrier1]>, ..., <I[SF1][SymO][Carrier(n)]>, <Q[SF1][Sym0][Car-
rier(n)]>,

<I[SF1][Sym1][Carrier1]>, <Q[SF1][Sym1][Carrier1]>, ..., <I[SF1][Sym1][Carrier(n)]>, <Q[SF1][Sym1][Car-
rier(n)]>,

<I[SF(n)][Sym(n)][Carrier1]>, <Q[SF(n)][Sym(n)][Carrier1]>, ..., <I[SF(n)][Sym(n)][Carrier(n)]>, <Q[SF(n)]

[Sym(n)][Carrier(n)]>
With SF = subframe and Sym = symbol of that subframe.
The | and Q values have no unit.

The number of return values depends on the constellation selection. By default, it
returns all resource elements including the DC carrier.

For each bandwidth part, the command returns the values for all resource elements.
However, only the resource elements allocated to the corresponding bandwidth part
have a value. All others are returnd as NAN. If you query the constellation for a signal
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with SS/PBCH and 2 bandwidth parts, for example, the stream of values would look

like this:

® 1st block of values: NAN, NAN, (...),RE[SS/PBCH],RE[SS/PBCH],
(...),NAN,NAN, (...)

® 2nd block of values: NAN, NAN, (...),RE[BWP0],RE[BWPO], (...),NAN, NAN,
(..2)

® 3rd block of values: NAN, NAN, (...),RE[BWP1],RE[BWP1], (...),NAN, NAN,

(...)

The following parameters are supported.
e TRAC:DATA TRACE1
Returns all constellation points included in the selection.

6.8.1.11 Allocation Summary

For the allocation summary, the command returns several values for each line of the
table.

e <bwp>

® <J<subframe>

& <JIslot>

® <allocation ID>

® <number of RB>

® <Jrelative power>

® <modulation>

® <absolute power>

° <EVM>
The data format of the return values is always ASCII.

The return values have the following characteristics.

® The <bwp> for bandwidth part containing the synchronization signals is -1. For all
other bandwidth parts, the corresponding bandwidth part number, beginning with 0.

® The <allocation IDIisencoded.
For the code assignment, see Chapter 6.8.1.23, "Return Value Codes",
on page 227.

® The unitfor <relative power> is always dB.

® The <modulation> is encoded.
For the code assignment, see Chapter 6.8.1.23, "Return Value Codes",
on page 227.

® The unit for <absolute power> is always dBm.

® The unit for <evM> depends on UNIT:EVM.
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. Power per
RBs Power [dB] — RE [dBm]

0.000 -16.611
0.000
0.000
0.000 ) -17.229

Allocation  No of Rel
I

TRAC:DATA? TRACE1 would return:

-1,0,0,-20,,+0.000000000,1,-1.611724981E+001,+3.781490920E-003,
-1,0,0,-21,,+40.000000000,1,-1.756929651E+001,+0.219507916E-003,
-1,0,0,-11,,+0.000000000,2,-1.711705594E+001,+5.935088581E-003,
-1,0,0,-30,,+0.000000000,2,-1.722917126E+001,+3.278761694E-003,

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:

//For subframe 0:

0, -40, 10, 2, 2, -84.7431947342849, 2.68723483754626E-06,
0, -41, 0, 0, 6, —-84.7431432845264, 2.37549449584568E-06,

(..0)

//For subframe 1:

1, -40, 10, 2, 2, -84.7431947342849, 2.68723483754626E-06,
1, -41, 0, 0, 6, —-84.7431432845264, 2.37549449584568E-06,

(..)

//ALL for all subframes

=2,-2,,,,,2.13196434228374E-06

6.8.1.12 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>, ...

® 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>,...
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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 Chapter 6.8.1.23, "Return Value Codes",
on page 227.

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 16

PECH /1

TRAC:DATA? TRACE1 would return:

-1,0,0,-500200,0,2,0,0,432, 01, 01, 00, 02, 03, 00, 01, 02, 01, 02, 01,
<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,

6.8.1.13 Channel Decoder Results

For the channel decoder Results, the number and type of return values depend on the
parameter.

® TRAC:DATA CORESET
Returns the results for DCI decoding. The results are made up out of the following
values.
<bwp>, <subframe>, <slot>, <allocationID>, <dci info>
The <allocationID> is encoded. For the code assignment see Chap-
ter 6.8.1.23, "Return Value Codes", on page 227.
If decoding was not successful, the command returns NAN.
<dci_info> is a string with information about the DCI field:
<field_name:bit_length>

e TRAC:DATA PBCH
Returns the results for the PBCH if PBCH decoding (or CRC check) was success-
ful. The results are made up out of the following values.
<subframe>, <ssb>, <ik0 msb frl>, <ia6a’7 reserved frl>,
<ssb_index>, <half frame>, <system frame>, <subcarrier
spacing>, <subcarrier offset>, <dmrs type a position>, <pdcch
config>, <cell barred>, <intra frequency reselection>,
<spare>
The unit for <subcarrier spacing> is Hz. All other values have no unit.
The <cell barred>and <intra frequency reselection> are encoded.
For the code assignment see Chapter 6.8.1.23, "Return Value Codes",
on page 227.
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If PBCH decoding was not successful, the command returns NAN.

6.8.1.14 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(l)]>, ..., <EVM[Symbol (0),Carrier(n)]>,
<EVM[Symbol (1) ,Carrier(l)]>, ..., <EVM[Symbol (1),Carrier(n)]>,
<EVM[Symbol (n),Carrier(1l)]1>, ..., <EVM[Symbol (n),Carrier(n)]l>,

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 TRACE1

The return values depend on the evaluation range:

— All bandwidth parts: EVM of the SS/PBCH block (or the first bandwidth part if
the SS/PBCH block does not exist).

— A specific bandwidth part: EVM of the selected BWP.

® TRAC:DATA TRACE2 to TRACES
Only supported for evaluation over all bandwidth parts.
Returns the EVM of the corresponding bandwidth part (for example TRACE4 for
the 4th bandwidth part).

6.8.1.15 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.
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The number of values depends on the evaluation range.
Resource elements that are unused return NAN.

The following parameters are supported.
e TRAC:DATA TRACElL
The return values depend on the evaluation range:

— All bandwidth parts: EVM of the SS/PBCH block (or the first bandwidth part if
the SS/PBCH block does not exist).

— A specific bandwidth part: EVM of the selected BWP.

® TRAC:DATA TRACE2 to TRACES
Only supported for evaluation over all bandwidth parts.
Returns the EVM of the corresponding bandwidth part (for example TRACE4 for
the 4th bandwidth part).

6.8.1.16 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(l)]>, ..., <ID[Symbol(l),Carrier(n)]>,
<ID[Symbol (n),Carrier(1l)]>, ..., <ID[Symbol (n),Carrier(n)]>,

The <allocation ID> is encoded.
For the code assignment, see Chapter 6.8.1.23, "Return Value Codes", on page 227.
The number of values depends on the evaluation range.

The following parameters are supported.
e TRAC:DATA TRACEL
The return values depend on the evaluation range:

— All bandwidth parts: EVM of the SS/PBCH block (or the first bandwidth part if
the SS/PBCH block does not exist).
— A specific bandwidth part: EVM of the selected BWP.
® TRAC:DATA TRACE2 to TRACES
Only supported for evaluation over all bandwidth parts.

Returns the EVM of the corresponding bandwidth part (for example TRACE4 for
the 4th bandwidth part).
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6.8.1.17 RS Phase

For the RS phase result display, the command returns one value for each subcarrier
that has been analyzed.

<Phase>,
The unit is degrees.

The following parameters are supported.
® TRAC:DATA TRACE1
The return values depend on the evaluation range:
— All antenna ports: average phase of the antenna port mapped to trace 1.

— A specific antenna port: average phase of the selected antenna port over all
slots.

— A specific bandwidth part or subframe: average phase of the selected antenna
port over all slots.

— A specific slot: phase of that slot.
® TRAC:DATA TRACE2
The return values depend on the evaluation range:
— All antenna ports: average phase of the antenna port mapped to trace 1.

— A specific antenna port: minimum phase of the selected antenna port over all
slots.

— A specific bandwidth part or subframe: minimum phase of the selected antenna
port over all slots.

— A specific slot: not supported.
® TRAC:DATA TRACE3
The return values depend on the evaluation range:
— All antenna ports: average phase of the antenna port mapped to trace 1.

— A specific antenna port: maximum phase of the selected antenna port over all
slots.

— A specific bandwidth part or subframe: maximum phase of the selected
antenna port over all slots.

— A specific slot: not supported.

e TRAC:DATA TRACE4 | TRACE5 | TRACE6 | TRACE7 | TRACES
Only supported for evaluation over all antenna ports.
Returns the average phase of the corresponding antenna port over all subcarriers
(for example TRACE4 for the antenna port mapped to the 4th trace).

6.8.1.18 RS Magnitude

For the RS magnitude result display, the command returns one value for each subcar-
rier that has been analyzed.

<Magnitude>,

The unit is dB.

User Manual 1179.1206.02 — 02 224



R&S®FPS-K14x Remote Control

Retrieve Trace Data

The following parameters are supported.
e TRAC:DATA TRACE1
The return values depend on the evaluation range:
— All antenna ports: average magnitude of the antenna port mapped to trace 1.

— A specific antenna port: average magnitude of the selected antenna port over
all slots.

— A specific bandwidth part or subframe: average magnitude of the selected
antenna port over all slots.

— A specific slot: magnitude of that slot.
® TRAC:DATA TRACE2
The return values depend on the evaluation range:
— All antenna ports: average magnitude of the antenna port mapped to trace 1.

— A specific antenna port: minimum magnitude of the selected antenna port over
all slots.

— A specific bandwidth part or subframe: minimum magnitude of the selected
antenna port over all slots.

— A specific slot: not supported.
® TRAC:DATA TRACE3
The return values depend on the evaluation range:
— All antenna ports: average magnitude of the antenna port mapped to trace 1.

— A specific antenna port: maximum magnitude of the selected antenna port over
all slots.

— A specific bandwidth part or subframe: maximum magnitude of the selected
antenna port over all slots.

— A specific slot: not supported.

® TRAC:DATA TRACE4 | TRACE5 | TRACE6 | TRACE7 | TRACES
Only supported for evaluation over all antenna ports.
Returns the average magnitude of the corresponding antenna port over all subcar-
riers (for example TRACE4 for the antenna port mapped to the 4th trace).

6.8.1.19 RS Phase Difference

For the RS phase difference result display, the command returns one value for each
subcarrier that has been analyzed. The value is the phase deviation to a reference
antenna port.

<Phase>,
The unit is degrees.

The following parameters are supported.
e TRAC:DATA TRACE1L
The return values depend on the evaluation range:

— All antenna ports: average phase deviation of the antenna port mapped to trace
1.
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— A specific antenna port: average phase deviation of the selected antenna port
over all slots.

— A specific bandwidth part or subframe: average phase deviation of the selected
antenna port over all slots.

— A specific slot: phase deviation of that slot.
e TRAC:DATA TRACE?2
The return values depend on the evaluation range:

— All antenna ports: average phase deviation of the antenna port mapped to trace
1.

— A specific antenna port: minimum phase deviation of the selected antenna port
over all slots.

— A specific bandwidth part or subframe: minimum phase deviation of the
selected antenna port over all slots.

— A specific slot: not supported.
e TRAC:DATA TRACE3
The return values depend on the evaluation range:

— All antenna ports: average phase deviation of the antenna port mapped to trace
1.

— A specific antenna port: maximum phase deviation of the selected antenna port
over all slots.

— A specific bandwidth part or subframe: maximum phase deviation of the
selected antenna port over all slots.

— A specific slot: not supported.

® TRAC:DATA TRACE4 | TRACE5 | TRACE6 | TRACE7 | TRACES
Only supported for evaluation over all antenna ports.

Returns the average phase deviation of the corresponding antenna port over all
subcarriers (for example TRACE4 for the antenna port mapped to the 4th trace).

6.8.1.20 Beamforming Summary

6.8.1.21

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 Chapter 6.8.1.23,
"Return Value Codes", on page 227.

Adjacent Channel Leakage Ratio

For the ACLR result display, the number and type of returns values depend on the
parameter.
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e TRAC:DATA TRACE1
Returns one value for each trace point.

6.8.1.22 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
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).

6.8.1.23 Return Value Codes

<allocation ID>

Represents the allocation ID. The range is as follows.
® Oxxxxx = PDSCH

e -1=INVALID

® -Ixxxxx = PDSCH DMRS

o 2xxxxx = CORESET

® 3xxxxx = CORESET DMRS

® - 4xxxxx = PDSCH PTRS

® -5000xx = PSS

® -5001xx = SSS

® -5002xx = PBCH

® .5003xx = PBCH DMRS
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)

<AllocationType>

® 0=SS/PBCH
e 1=CORESET
e 2=PDSCH

e 3=CSI-RS
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<modulation>

Represents the modulation scheme.
® 0 = unrecognized

e 1=RBPSK

e 2=QPSK

° 3=16QAM

® 4=64QAM

°* 14 =256QAM

<crc status>

The range is {0...1}.
e 0 =fail
® 1 =pass

<cell barred>

The range is {0...1}.
® (0 =not barred
® 1 =barred

<intra frequency reselection>

The range is {0...1}.
® (0= not allowed
e 1 =allowed

<codeword>

Represents the codeword of an allocation. The range is {0...6}.
° 0=1/1
o 1=1/2
e 2=2/2
e 3=1/4
o 4=2/4
e 5=3/4
°® 6=4/4

6.8.2 Read Measurement Results

CALCulate<n>:MARKer<m>:FUNCtion:POWer<sb>:RESult:CURReNt]?.........cccvvvucrrrerennn. 229
FORMEILDATA .ot eeesese et et enseseseeeeeeeeeeeseseseeeeees s eseseeeeeseseeeseseseseenenenneeeeeneees 230
RIS TA O2=NS s b 07 Y F- 1o I USSP 230
TRACENSDATA]Z. ettt eeeeee et eeeeseseeeseseeeseeeseeeesseseseseseseseseseseaeaeesseseseseseseseeeseseseaees 230
TRACENS[DATATX? . e eeeeeeeeeeeeeeeeeeeeeseseseseseseseseseee et et esneseseseseseseseseeeeeeeessesesesesesesesenes 231
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CALCulate<n>:MARKer<m>:FUNCtion:POWer<sb>:RESult[: CURRent]?
[<Measurement>]

This command 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> Window
<m> 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 41
See "Result summary" on page 43
See "Result summary" on page 45

FORMat[:DATA] <Format>

This command selects the data format for the data transmission between the R&S FPS
and the remote client.

Parameters:

<Format> ASCii | REAL
*RST: ASCii

Example: /[Select data format
FORM REAL

TRACe<n>:CATalog?
This command 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> 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).
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In combination with TRACe<n>[ :DATA] : X?, you can thus query the coordinates of
each measurement point.

Suffix:
<n> Window

Query parameters:
<TraceNumber> TRACE1 | TRACE2 | TRACE3
Queries the trace data of the corresponding trace.

LIST Queries the results for the SEM measurement.
PBCH Queries the results for the PBCH in the channel decoder.
CORESET Queries the results for the PDCCH in the channel decoder.

Return values:

<TraceData> For more information about the type of return values in the differ-
ent result displays, see Chapter 6.8.1, "Using the TRACe[:DATA]
Command", on page 212.

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

Example: /IQuery results of the channel decoder result display
TRAC2? PBCH
TRAC2? CORESET

Usage: Query only

Manual operation: See "Data import and export" on page 151

TRACe<n>[:DATA]:X? <Result>

This command 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> 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? TRACEL
TRAC2:X? TRACEL

Usage: Query only
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6.9.1

Configuration

Manual operation: See "Capture Buffer" on page 22

See "EVM vs Carrier" on page 23

See "EVM vs Symbol" on page 24

See "EVM vs RB" on page 24

See "Frequency Error vs Symbol" on page 25

See "Frequency Error vs Subframe" on page 26

See "Power Spectrum" on page 27

See "Flatness" on page 27
Configuration
o General Configuration........cccceieii i e e e e e e 232
o Automatic Configuration.............euuieiiiiiiiciiee e ————— 235
®  PhySiCal SettiNgS. ... e e 239
e Component Carrier Configuration.............coeiiiiiiiieiii e 243
e General Radio Frame Configuration.........ccccoocuiiiiiiiiieii e 247
e Synchronization Signal Configuration............cccccviiiiiiiee e 248
e Bandwidth Part Configuration............ccueeeiiiiiii e 255
@ SIot CoNfigQUIrAtioN.......cci i ———— 258
e CSI Reference Signal Configuration.............ccccuuiiiiiiiiii e 265
e Positioning Reference Signal..........cooeiiiiiiiiiiie e 274
e CORESET Allocation Configuration...........ccceuuieeieiiniiiiee e 278
o PDSCH Allocation Configuration..........c..ceueiiieeieiiiieee e 285
e Enhanced CORESET Allocation Configuration............cccccoiiiieeiieeee e 292
e Enhanced PDSCH Settings: DMRS........uu i 308
e Enhanced PDSCH Settings: PTRS......uuu i 317
e Enhanced PDSCH Settings: Scrambling / Coding..........ccceeiieiiiiiiiiiiiiiiieeeeeeeen. 320
o Antenna Port Configuration..........cc.eeiiiiiiiiei e 324
o Advanced Settings: GIODal.......cccooiiiiiiiiii e 325
e Advanced Settings: Reference POINt A......cooveveeeiii i1 329
e Advanced Settings: LTE-CRS CO€eXiStENCE.....cccvveveeiiiiiiiiiiiiiieeee e, 331
®  Generator CONIOL....... .. i it e e e e e e e e e 334
o INput ConfiQUIration..........ooo i 340
o Frequency Configuration............ i 341
o  Amplitude Configuration............i i 343
®  DaAta CaptUIB.. oot e e e e e e e e e e e e e ———————————————— 347
L I I T T 1= S 350
L I 1 = T3 (] o TP 355
O DemOodUIBtION. ... ..o e 357
o Time Alignment MeasuremMeNt. ... ... e 360
o Frequency Sweep MeasUremMENtS........ouiiieiiiieiiiiceiiieee et e e e e e e e e e 360

General Configuration

The following remote control command control general configration of the application.
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The remote control commands to select the result displays for I/Q measurements are
described in Chapter 6.4, "Screen Layout", on page 171.

CONFigUre[:NRSG]:MEASUIEMENL.....cceuuueiieeeiereieeeeeeieee e e e e e eetes e e e s eeeanaeeeeseeen e e e eeeennanns 233
MMEMOTY:LOAD QS TATE. . ettt ettt ettt et e et e e e e e e e e e e e ee e eee e e aannns 233
MMEMOrY:STORESN>IQ:STATE .. eeeeeieieieieutntnnaaaaaaaeaeeeeeeeaeaaaaeeeeeeeeeeeaneneesnnnnnnnnnaaananees 234
MMEMOry:STORE<N>MSERVICE. .....ccceiiieieieieieeeeeeetieieeieeess s e e s e e e e e e e e e eaaeaeeeeeeeeeeeennnnees 234
SYSTem:PRESEt:CHANNEILEXEC]. ... iiiiiiiiieeeeeeetie i e e ettt e e e et e e e e e e tate e e e e e eeba e eeeeeenes 234

CONFigure[:NR5G]:MEASurement <Measurement>
This command selects the measurement type.

Parameters:

<Measurement> ACLR
Selects the adjacent channel leakage ratio (ACLR) measure-
ment.

CACLr

Selects the Cumulative ACLR measurement.

ESPectrum

Selects the spectrum emission mask (SEM) measurement.
EVM

Selects I/Q measurements.

MCACIr
Selects Multi-Carrier ACLR measurement.

MCESpectrum
Selects Multi-Carrier SEM measurement.

TAERor
Selects the time alignment error measurement.

TPOO
Selects the transmit on / off power measurement.

*RST: EVM

Example: /[Select a measurement
CONF:MEAS EVM

Manual operation: See "EVM" on page 12
See "Time alignment error" on page 13
See "Channel power ACLR" on page 13
See "SEM" on page 13
See "Adjacent Channel Leakage Ratio (ACLR)" on page 41
See "Multi Carrier ACLR (MC ACLR)" on page 42
See "Cumulative ACLR" on page 44
See "Spectrum Emission Mask (SEM)" on page 46
See "Select Measurement" on page 53

MMEMory:LOAD:IQ:STATe <FileName>

This command restores 1/Q data from a file.
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Setting parameters:
<FileName> String containing the path and name of the source file.
Example: //Load 1Q data

MMEM: LOAD:IQ:STAT 'C:

\R_S\Instr\user\data.iq.tar'
Usage: Setting only
Manual operation: See "Data import and export" on page 151
MMEMory:STORe<n>:1Q:STATe <Value>, <FileName>
This command saves I/Q data to a file.
Suffix:
<n> irrelevant
Parameters:
<Value> 1
<FileName> String containing the path and name of the target file.
Example: MMEM: STOR:IQ:STAT 'C:

\R_S\Instr\user\data.iqg.tar'
Saves 1/Q data to the specified file.

Manual operation: See "Data import and export" on page 151

MMEMory:STORe<n>:MSERvice <FileName>

This command 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'

SYSTem:PRESet:CHANnel[:EXEC]
This command restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum2'
Selects the channel for "Spectrum2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2"channel.

Usage: Event
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Configuration

Manual operation: See "Preset Channel" on page 53

Automatic Configuration

Commands to automatically configure measurements described elsewhere.

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe] :AUTO
on page 366

[SENSe:]ADJust:CONFigure:LEVEl:DURGLION. .......cuuuiieeeeiiiiieieee et e e e e e e e 235
[SENSe:]JADJust:CONFigure:LEVel:DURation:MODE........cc.ccoiiieiiiiiiiieee e 235
[SENSEJADJIUSEEVM. . eeeeeeseeeeeeseeeeseseseeseeeeessesessseeseeseeseeeaseseeeeesessesessseessesnesseseeneeseees 236
[SENSE:JADJUSEEVM:SLO TS, . iiieeiiei et e e e e e e e e e e e e e ea e e eenaeanen 236
[SENSE:JADJUSELEVEL. ...cceeeeee et e e e e e e e e e e e ettt a e e e e e e e e eeeens 236
[SENSE:]ADJUSELEVEIKANE>IALL...ciiieieieeeieieiitieieeeese e e e e e e e e eeeeeeeeeeeeeeeeeeneeaensnnnnnnnns 237
CONFigure[:NR5G]:DL[:CC<cC>]:DEMOG:AUTO.....cceiieiiiieeeeeeeetee e e eeetee e e e eeree e e e e eeanaees 237
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:DETection..............ccevvrueeereres 238
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCk<sSb>:DETECHON. ...ccceveeeeeeeeeeeieeeeeeeeeeeeeseeivnnaeas 238

[SENSe:]JADJust:CONFigure:LEVel:DURation <Duration>

In order to determine the ideal reference level, the R&S FPS performs a measurement
on the current input data. This command defines the length of the measurement if
[SENSe: ]ADJust :CONFigure:LEVel :DURation:MODE is set to MANual.

Parameters:

<Duration> Numeric value in seconds
Range: 0.001 to 16000.0
*RST: 0.001
Default unit: s

Example: ADJ:CONF:DUR:MODE MAN

Selects manual definition of the measurement length.
ADJ:CONF:LEV:DUR 5ms

Length of the measurement is 5 ms.

Manual operation: See "Auto Level" on page 124

[SENSe:]JADJust:CONFigure:LEVel:DURation:MODE <Mode>

In order to determine the ideal reference level, the R&S FPS performs a measurement
on the current input data. This command selects the way the R&S FPS determines the
length of the measurement .

Parameters:

<Mode> AUTO
The R&S FPS determines the measurement length automati-
cally according to the current input data.
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MANual

The R&S FPS uses the measurement length defined by
[SENSe: ]ADJust:CONFigure:LEVel :DURation
on page 235.

*RST: AUTO

Manual operation: See "Auto Level" on page 124

[SENSe:]JADJust:EVM

This command adjusts the amplitude settings, including attenuator and preamplifier, to
achieve the optimal EVM using the maximum dynamic range.

Note that this process can up to several minutes, depending on the number of compo-
nent carriers you are measuring.

For the auto EVM routine, it is sufficient to send this command. It is not necessary to
send INITiate<n>[:IMMediate].

Example: //Optimize EVM
ADJ:EVM
Usage: Event

Manual operation: See "Auto EVM" on page 54

[SENSe:]JADJust:EVM:SLOTs <Slots>
This command selects the number of slots to be used during the auto EVM routine.

Prerequisites for this command

® Select manual automatic measurement time mode ([ SENSe: ] ADJust:
CONFigure:LEVel : DURation:MODE).

® Define an appropriate automatic measurement time ([SENSe: ]ADJust :
CONFigure:LEVel :DURation on page 235).

Parameters:
<Slots> *RST: 1
Example: //[Define number of slots for automatic EVM measurement

CONF:LEV:DUR:MODE MAN
ADJ:EVM:SLOT 2

Manual operation: See "Auto EVM" on page 54

[SENSe:]JADJust:LEVel

This command adjusts the level settings, including attenuator and preamplifier, to ach-
ieve the best dynamic range.

Compared to [SENSe: ] ADJust : EVM on page 236, which achieves the best amplitude
settings to optimize the EVM, you can use this command for a quick determination of
preliminary amplitude settings.
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Example: /IAdjust level settings
ADJ:LEV
Usage: Event

Manual operation: See "Auto Level" on page 54
See "Auto Level" on page 124

[SENSe:]ADJust:LEVel<ant>:ALL

This command determines the ideal reference level based on the current measurement
data and settings on all connected input sources.

This ensures that the settings of the RF attenuation and the reference level are opti-
mally adjusted to the signal level without overloading the R&S FPS or limiting the
dynamic range by an S/N ratio that is too small.

The command is available for MIMO measurements with more than one input source.

Suffix:

<ant> irrelevant

Example: /[Auto level all connected instruments
ADJ:LEV:ALL

Usage: Event

CONFigure[:NR5G]:DL[:CC<cc>]:DEMod:AUTO <Mode>
This command turns automatic signal demodulation on and off.

Suffix:
<cc> Component Carrier

Parameters:
<Mode> ON|OFF|1]|0

ON

Automatically detects the following signal properties.
» Synchronization signal configuration

» Bandwidth part configuration

* Slot configuration

* PDSCH and CORESET configuration

OFF
Lets you configure the signal manually.

*RST: MANual

Example: //Select manual configuration mode
CONF:DL:CC2:DEM:AUTO OFF

Usage: Setting only

Manual operation: See "Complete Signal Demodulation" on page 55
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:DETection <State>

This command turns automatic detection of the bandwidth part configuration on and

off.
Suffix:
<cc> Component Carrier
<fr> irrelevant
<bwp> irrelevant
Parameters:
<State> AUTO
Automatically detects the following signal properties.
» Bandwidth part configuration
* Slot configuration
* PDSCH and CORESET configuration
MANual
Lets you configure the bandwidth parts manually.
*RST: MANual
Example: //Select configuration mode

CONF:DL:CC2:FRAM:BWP:DET AUTO

Manual operation: See "Bandwidth Parts Demodulation" on page 56

CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:DETection <Mode>

This command turns automatic detection of the synchronization signal configuration on

and off.
Suffix:
<cc> Component Carrier
<ssb> irrelevant
Parameters:
<Mode> AUTO
Automatically detects the following synchronization signal prop-
erties.
* Subcarrier spacing
» SS/PBCH block pattern
* RB offset
+ Additional subcarrier offset
* Cell ID
MANual
Lets you configure the SS/PBCH block manually.
*RST: AUTO
Example: //Select configuration mode

CONF:DL:CC2:SSBL:DET AUTO

Manual operation: See "Synchronization Signal Demodulation” on page 56
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6.9.3 Physical Settings
CONFIGUIE[:NREGIOBANG. ... eeeeeeeeeeeeeeseseeeseeeeeeeeseseseseseeeseseseseseeeseesesesesesesesesesesesesesees 239
CONFIGUrE[:NRBG]:DLECCECCST:BW. et eeeeeeeeseeeee et et eeeeeeseseseeeeeeeseeesesenennens 239
CONFigure[:NR5G]:DL[:CC<CC>]:DFRANGE.....uuurtruruniiiiieieieeeeeeeeeeeeeeeeeeeeeeeeearernn s 240
CONFigUre[:NREG]:DL[:CCLCCS]:PLO:CID. cv.vevveeeseeeeeeeeeeseseeeeeseeeeeeseeseseeseseseseeeseeseseneeens 240
CONFIgUre[:NRS5G]:LDIRECHON. ...uu e ieeteetieieeeeeeiie e e e e eeee s e e e e e eanae s e e e seat s e e e e eeannaeeeeeenennns 240
] S O o] {02 oTe> ] O 07| 241
MMEMOry:LOAD: TMODEI[ZCCKCC>]. cetttuieeeeeiitieieeeeeeteeeeeeeettaeeeeeeeataeeeeseesnnaeeaesesrnnns 241
MMEMOory:LOAD:DEMOASENGIALL. ......cvriueeeieeieiiieieeeeeetiee e e e ettt eeeeeeetaeeeeeeeeebanaeeeeeeenes 241
MMEMory:LOAD:DEMOASENG[:CCKCC>]uuuuuruuunuiiaiaieieieiieeeeeeeeeeeeeeeeeeeaeesrnnnnaa e e e e eeeas 241
MMEMory:STORe<n>:DEMOASEtNG:ALL........ccceeieieiiieieeeieeteiiiceeeeese e e e e e e e e eeeeeaeeeeeeeeeees 242
MMEMory:STORe<n>:DEModSetting[:CC<CC>]....iiiirirrririiiiiiiiiiiaeieieeeeeeeeeaeeeeeeeeeeeeeeeesennens 242

CONFigure[:NR5G]:OBANd <OperatingBand>
This command selects the operating band.

Prerequisites for this command

® Select at least 2 component carriers (CONFigure [ :NR5G] : NOCC on page 245).

Parameters:

<OperatingBand> N1 |N2|N3|NS5|N7|N8|N12 | N14 | N18 | N20 | N25 | N26 |
N28 | N29 | N30 | N34 | N38 | N39 | N40 | N41 | N48 | NSO |
N51 | N53 | N65 | N66 | N70 | N71 | N74 | N75 | N76 | N77 |

N78 | N79 | N8O | N81 | N82 | N83 | N84 | N86 | N89 | N9O |
N91 | N92 | N93 | N94 | N95 | N257 | N258 | N260 | N261

*RST: n1

Example: /[Select operating band
CONF:NOCC 2
CONF:0BAN N20

Manual operation: See "Operating Band" on page 59

CONFigure[:NR5G]:DL[:CC<cc>]:BW <Bandwidth>

This command selects the channel bandwidth of the 5G NR carrier.

Suffix:

<cc> Component Carrier

Parameters:

<Bandwidth> BW5 | BW10 | BW15 | BW20 | BW25 | BW30 | BW40 | BW50 |
BW60 | BW70 | BW80 | BW90 | BW100 | BW200 | BW400
*RST: BW100

Example: //Select carrier bandwidth

CONF:DL:BW BW20

Manual operation: See "Physical settings of the signal” on page 60
See "Bandwidth configuration” on page 63
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CONFigure[:NR5G]:DL[:CC<cc>]:DFRange <Deployment>
This command selects the deployment frequency range of the signal.
Suffix:
<cc> Component Carrier
Parameters:
<Deployment> LOW
Deployment in FR1 = 3 GHz.
MIDDIe
Deployment in FR1 > 3 GHz.
HIGH
Deployment in FR2.
*RST: MIDDle
Example: /[Select frequency range of signal
CONF:DL:DFR LOW
Manual operation: See "Deployment Frequency Range" on page 59
CONFigure[:NR5G]:DL[:CC<cc>]:PLC:CID <CellID>
This command defines the cell ID.
Suffix:
<cc> 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:DL:CC2:PLC:CID 12
Manual operation: See "Physical settings of the signal" on page 60
CONFigure[:NR5G]:LDIRection <Mode>
This command selects the link direction you want to analyze.
Parameters:
<Mode> DL
Selects the downlink application to analyze 5G NR downlink sig-
nals.
Requires option R&S FPS-K144.
UL

Selects the uplink application to analyze 5G NR uplink signals.
Requires option R&S FPS-K145.
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Example: /[Select uplink application
CONF:LDIR UL

Manual operation: See "Selecting the 5G NR mode" on page 58

FETCh[:CC<cc>]:PLC:CID?
This command queries the cell ID.

Suffix:
<cc> Component Carrier

Return values:
<CelllD> <numeric value> (interger only)

Example: /IQuery cell ID
FETC:PLC:CID?

Usage: Query only

MMEMory:LOAD:TMODel[:CC<cc>] <TestModel>
This command loads an test model (NR-FR-TM) as defined by 3GPP (38.141-1 / -2).

Suffix:

<cc> Component Carrier

Parameters:

<TestModel> String containing the name of the test model (file name).
Example: /[Select test model

:MMEM: LOAD: TMOD:CC1
'"NR-FR1-TM1 1 FDD 5MHz 15KHz'

Manual operation: See "Test models" on page 58

MMEMory:LOAD:DEModsetting:ALL <FileName>

This command restores the signal description of multiple carriers from a single file.

Parameters:
<FileName> String containing the path and name of the file.
The file extension is .ccallocation.
Example: //IRestore 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 59

MMEMory:LOAD:DEModsetting[:CC<cc>] <FileName>[, <ltem>, <Iltem>, <ltem>,
<ltem>, <ltem>]

This command restores the signal description.
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<FileName>

<ltem>

Example:

Example:

Manual operation:

R&S®FPS-K14x Remote Control

Configuration

Component Carrier

String containing the path and name of the file.
The file extension is .allocation.

Not supported

//IRestore signal description for a single component carrier
MMEM:LOAD:DEM 'c:\TestSignal.allocation'

//[Restore signal description for multiple carriers in individual files
CONF:NOCC 2

MMEM:LOAD:DEM:CC1 'c:\TestSignalCCl.allocation'
MMEM:LOAD:DEM:CC2 'c:\TestSignalCC2.allocation'

See "User defined test scenarios" on page 59

MMEMory:STORe<n>:DEModsetting:ALL <FileName>

This command saves the signal description of multiple carriers in a single file.

Suffix:
<n>

Parameters:
<FileName>

Example:

Manual operation:

irrelevant

String containing the path and name of the file.
The file extension is .ccallocation.

/[Save signal description for multiple carriers in a single files
CONF:NOCC 2
MMEM:STOR:DEM:ALL 'c:\TestSignal.ccallocation'

See "Test scenarios for carrier aggregation" on page 59

MMEMory:STORe<n>:DEModsetting[:CC<cc>] <FileName>

This command saves the signal description.

Suffix:
<n>

<cc>

Parameters:
<FileName>

Example:

Example:

User Manual 1179.1206.02 — 02

irrelevant

Component Carrier

String containing the path and name of the file.
The file extensionis .allocation.

//Save signal description for a single component carrier
MMEM:STOR:DEM 'c:\TestSignal.allocation'

//Save signal description for multiple carriers in individual files
CONF:NOCC 2

MMEM:STOR:DEM:CC1 'c:\TestSignalCCl.allocation'
MMEM: STOR:DEM:CC2 'c:\TestSignalCC2.allocation'
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Manual operation: See "User defined test scenarios" on page 59

6.9.4 Component Carrier Configuration
Commands to configure component carrier described elsewhere.
® [SENSe:]FREQuency:CENTer [:CC<cc>]
® [SENSe:]FREQuency:CENTer[:CC<cc>]:0FFSet
® CONFigure[:NR5G] :DL[:CC<cc>] :BW
CONFIGUIELINREGICENTE .. eeeeeeeee et eeeeeresese et eeeeee et et eeneeseeseesesseseeeresneseeeneereeeeeaes 243
CONFIgUre[:NRSG i CRASEEN . ... ettt ettt et e e et e e e e e e e e e e e eean 243
CONFIgUre[:NR5G]:CSPACING.....ccitrtriretiititiaeaaaaeieeeeeeeaaaaaeeeeeeeeeerarersrstarn————————aaaaaaans 244
CONFIgUre[:NRSG]:CSCaPtUIE....eieieeeeeieieiieinintnuaeaaaaae e e e e e e eeeaaaeaeeeeeeeeeeeeneeeennnnnnnnaaaanens 244
CONFIgUrEe[:NRSG :IFCOFTSEE....ciiiieieeiiiiieieninieaaaaaseae e e e e eeaaaeeeeeeeeeeeeeeeeeernnnnnanaaaaaeaeeeens 244
CONFIQUrE[:NR 5G] :GMOCFTE . ... ceeeetuteeeeeieeiiaeeeeeeettaaeeeeeeantaeeaesentaaaeeeerestnasaessrsnnnaaaanes 245
CONFIQUrE[:NRSG]IINOCC. ....uuu e ieeiiitieieeeeeeiee e e e ettt e e e e eetae e e e e e e eaba e e e e s eesaaaesaesessannsaaeeees 245
CONFIgUre[:NRSG]:OMODE. .. ... eeueeieeie et et ettt e e et et e e e et e e e e en e eeaeenaaennns 245
CONFIgUre[:NRSGI:OREL. ... ettt ettt et et e et e et e e e e e e e e e enns 246
[SENSe:]JFREQuency:CENTer[:CC<cC>:MCOFFSEL......uuiiiiiiiiiiiieeeeeeeecc e 246

CONFigure[:NR5G]:CENTer

This command synchronizes the global multicarrier frequency to the current center fre-
quency (= center of all carriers).

Use CONFigure [ :NR5G] : GMCFreq to query the global multicarrier frequency.

Example: /ISynchronize global multicarrier frequency
CONF:CENT
//Query global MC frequency
CONF : GMCFE'?

Usage: Event

Manual operation: See "Center frequency configuration" on page 65

CONFigure[:NR5G]:CRASter <Bandwidth>
This command 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 64

CONFigure[:NR5G]:CSPacing <Frequency>

This command 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 65

CONFigure[:NR5G]:CSCapture <Mode>

This command 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 62

CONFigure[:NR5G]:FCOFfset <State>
This command 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 65

CONFigure[:NR5G]:GMCFreq <Frequency>

This command defines the global multicarrier 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 65

CONFigure[:NR5G]:NOCC <Carrier>

This command selects the number of component carriers analyzed in the measure-

ment.

Parameters:

<Carrier> Number of the component carriers that you would like to mea-
sure. The range depends on the measurement.
For more information see Chapter 4.1.4, "Component Carrier
Configuration", on page 61.
*RST: 1

Example: //Select number of component carriers

CONF:NOCC 2

Manual operation: See "Number of component carriers" on page 62

CONFigure[:NR5G]:OMODe <Mode>

This command selects the frequency offset mode for component carriers in a multicar-
rier 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

User Manual 1179.1206.02 — 02 245



R&S®FPS-K14x Remote Control

Configuration

Example: //Select arbitrary frequency offsets relative to CC1
CONF:OREL 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:OREL CC1
CONF:0MOD EQU
CONF:CSP 200MHZ

Manual operation: See "Frequency offset configuration" on page 65

CONFigure[:NR5G]:OREL <Reference>

This command selects the reference point for frequency offsets of component carriers
in a multicarrier setup.

Parameters:
<Reference> CcC1
Reference point is the center frequency of first component car-
rier.
GMCFreq
Reference point the global multicarrier frequency.
*RST: CC1
Example: /[Select reference point for frequency offsets

CONF:OREL GMCF

Manual operation: See "Frequency offset configuration" on page 65

[SENSe:]JFREQuency:CENTer[:CC<cc>]:MCOFfset <Offset>
This command defines the frequency offset of a component carrier.

Prerequisites for this command

® Select the global MC frequency as the reference point for the frequency offset
(CONFigure[:NR5G] : OREL).

Suffix:

<cc> Component Carrier
Parameters:

<Offset> <numeric value>

» Component carrier offset: frequency offset relative to the first
component carrier in Hz.

Default unit: Hz
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Example: /[Define a frequency offset of 15 MHz for the second component

carrier relative to the first component carrier.

CONF:0REL GMCF

FREQ:CENT:CC2:0FFS 150MHZ
Manual operation: See "Frequency configuration" on page 63
General Radio Frame Configuration
CONFigure[:NR5G]:DL[:CC<cC>]:FRAMESIT>COPY .....uuuiaaaaaiaieeeeeeeeeeeeeeeeeeeeeeeeeeenennnnnas 247
CONFigure[:NR5G]:DL[:CC<cc>]:FRAME<T>PASTEALL.....ccceveeeeeeeeeeeeeeieienre e 247
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:PASTE[}FRAME]......ceerrrrrrrrrrrnrrnniiieanaeeeeeenns 248
CONFigure[:NR5G]:DL[:CC<CC>]:FTCONTIG...cceeuureeeeeieeriieeeeeeeeetiee e ee e eetiee e e e e e eere e e e e eeeaananss 248

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:COPY

This command copies a frame configuration.

Suffix:

<cc> Component Carrier

<fr> Frame

Example: //ICopy configuration of frame 3
CONF:DL:CC2:FRAM3:COPY

Usage: Event

Manual operation: See "Frame Configuration Management" on page 69

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:PASTe:ALL
This command applies an existing frame configuration to all other frames.

Prerequisites for this command

® Copy a frame configuration (CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:
COPY on page 247).

Suffix:

<cc> Component Carrier

<fr> irrelevant

Example: //Copy configuration of frame 3
CONF:DL:CC2:FRAM3:COPY
/[Apply configuration to all other frames
CONF:DL:CC2:FRAM: PAST:ALL

Usage: Event

Manual operation: See "Frame Configuration Management" on page 69
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:PASTe[:FRAMe]
This command applies an existing frame configuration to another one.

Prerequisites for this command

® Copy a frame configuration (CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:
COPY on page 247).

Suffix:

<cc> Component Carrier

<fr> Frame

Example: //Copy configuration of frame 3
CONF:DL:CC2:FRAM3:COPY
/[Apply configuration to frame 4
CONF:DL:CC2:FRAM4 : PAST

Usage: Event

Manual operation: See "Frame Configuration Management" on page 69

CONFigure[:NR5G]:DL[:CC<cc>]:FTConfig <Frames>

This command defines the number of configurable frames.

Suffix:
<cc> Component Carrier
Parameters:
<Frames> <numeric value> (integer only)
*RST: 1
Example: //Define number of configurable frames

CONF:DL:CC2:FTC 2

Manual operation: See "Frame Configuration" on page 67

Synchronization Signal Configuration

CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSh>:ASOFFSEL....uuuuureiiieieieieeeeeeeeeeeeeeeeeeeeenens 249
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:BSPeriod........c.cccevrrrruiirrieriinninieereeennnnnns 249
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCKk<sShb>:HFOFfSEt.....ciieiiiiiiiieeeeeeiiiien e ee e 249
CONFigure[:NR5G]:DL[:CC<cC>]:SSBLOCKSSSD>L ... uuiiiiieieieeee e 250
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSh>:0OFFSet......ccuuciereeiiiiiiieeeeeeiice e eeeeeann. 251
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSD>:PATTEIM...cvuuieieeeiiireieeeeeerniieeeeerenraneeeaens 251
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:PBCH:POWET........ccoeeeeerrruiereereriineieeennns 252
CONFigure[:NR5G]:DL[:CC<cc>]:SSBL0ck<ssb>:PDMRS:POWET........ccuvruunciiiiiaieieeeeannn. 252
CONFigure[:NR5G]:DL[:CC<cc>]:SSBL0Ck<sSb>:PSS:POWeT.......cccvuiiiiiiiiiiieeiieeeeee e 253
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSD>:RTO......ccteririieeeeeiiicei e e e e e e 253
CONFigure[:NR5G]:DL[:CC<cc>]:SSBL0Ck<ssSb>:SSPacing.......cccceeereererrriiereerennnineeeseennnns 253
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSD>:SSS:POWET.......ceevvvrrrerirnrrnrieieeeeseneenn 254
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSh>[:STATE<SS>]. . ceiiiriiieeeeeiriieeeeeeenrieeeeens 254
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CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:ASOFfset <Offset>
This command defines a frequency offset for the synchronization signal block.

Prerequisites for this command

® Select manual configuration mode for SS (CONFigure [ :NR5G] : DL [ : CC<cc>] :
SSBLock<ssb>:DETection).

Suffix:
<cc> Component Carrier
<ssb> irrelevant
Parameters:
<Offset> <numeric value> (integer only)
Offset in terms of subcarrier, relative to the first subcarrier of a
resource block.
Range: 0to 11
*RST: 0
Example: //Define synchronization signal offset in terms of resource blocks

CONF:DL:CC2:SSBL:DET MAN
CONF:DL:CC2:SSBL:0OFFS 50

/IDefine additional offset in terms of subcarrier
CONF:DL:CC2:SSBL:0OFFS 6

Manual operation: See "Synchronization Signal Offset" on page 72

CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:BSPeriod <Periodicity>

This command selects the burst set periodicity of a synchronization signal block.

Suffix:

<cc> Component Carrier

<ssb> irrelevant

Parameters:

<Periodicity> AUTO
Determines the burst set periodicity of the signal automatically.
MS05 | MS10 | MS20 | MS40
Selects one of the following periodicities:
5ms, 10 ms, 20 ms, 40 ms
*RST: MS10

Example: //Select burst set periodicity

CONF:DL:CC2:SSBL:BSP MS05

Manual operation: See "Burst Set Periodicity" on page 74

CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:HFOFfset <HalfFrame>

This command selects the half frame that contains the synchronization signal.
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Prerequisites for this command

® Select a SSB periodicity > 5 ms (CONFigure [ :NR5G] : DL[:CC<cc>] :
SSBLock<ssb>:BSPeriod on page 249).

Suffix:
<cc> Component Carrier
<ssb> irrelevant
Parameters:
<HalfFrame> ZERO
SSB in first half frame.
ONE
SSB in second half frame.
*RST: ZERO
Example: /[Select half frame that contains SSB

CONF:DL:CC2:SSBL:BSP MS10
CONF:DL:CC2:SSBL:HFOF ONE

Manual operation: See "Half Frame Offset" on page 74

CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:L <Blocks>

This command selects the number of SS/PBCH blocks in the deployment range

< 3 GHz.

Prerequisites for this command

® Select a deployment < 3 GHz (CONFigure [ :NR5G] : DL [ :CC<cc>] : DFRange).

® Select a 30 kHz subcarrier spacing (CONFigure [ :NR5G] : DI, [ : CC<cc>] :
SSBLock<ssb>:SSPacing).

® Select the case C block pattern (CONFigure [ :NR5G] : DL [ : CC<cc>] :
SSBLock<ssb>:PATTern).

Suffix:
<cc> Component Carrier
<ssb> irrelevant
Parameters:
<Blocks> 4|8
*RST: 4
Example: //Select 8 SS/PBCH blocks

CONF:DL:CC2:DFR LOW
CONF:DL:CC2:SSBL:SSP SS30
CONF:DL:CC2:SSBL:PATT C
CONF:DL:CC2:SSBL:L 8

Manual operation: See "SS/PBCH Block State" on page 74
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CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:0FFSet <Offset>
This command defines a frequency offset for the synchronization signal block.

Prerequisites for this command

® Select manual configuration mode for SS (CONFigure [ :NR5G] : DL [ : CC<cc>] :
SSBLock<ssb>:DETection).

Suffix:

<cc> Component Carrier

<ssb> irrelevant

Parameters:

<Offset> <numeric value> (integer only)
Offset in terms of resource blocks, relative to the first subcarrier.
*RST: 125

Example: /[Define synchronization signal offset

CONF:DL:CC2:SSBL:DET MAN
CONF:DL:CC2:SSBL:OFFS 50

Manual operation: See "Synchronization Signal Offset" on page 72

CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:PATTern <Pattern>
This command selects the pattern of a synchronization signal block.

Prerequisites for this command

® Select manual configuration mode for SS (CONFigure [ :NR5G] : DL [:CC<cc>] :
SSBLock<ssb>:DETection).

Suffix:

<cc> Component Carrier
<ssb> irrelevant
Parameters:

<Pattern> A|B|C|DJ|E

The SSB patterns are linked to the subcarrier spacing.

Patterns A, D and E cannot be set. They are always selected
automatically when you select a subcarrier spacing of 15 kHz
(pattern A), 120 kHz (pattern D) and 240 kHz (pattern E). For
these subcarrier spacing, the command is a query only.

For subcarrier spacing of 30 kHz, you can select pattern B or C.

*RST: B
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Example: /IQuery SSB pattern
CONF:DL:CC2:SSBL:SSP SS15
CONF:DL:CC2:SSBL:PATT?
returns
A
/[Select SSB pattern
CONF:DL:CC2:DFR LOW
CONF:DL:CC2:SSBL:DET MAN
CONF:DL:CC2:SSBL:SSP SS30
CONF:DL:CC2:SSBL:PATT B

Manual operation: See "SS/PBCH Block Pattern" on page 72

CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:PBCH:POWer <Power>

This command defines the relative power of the PBCH.

Suffix:
<cc> Component Carrier
<ssb> irrelevant
Parameters:
<Power> <numeric value>
*RST: 0
Default unit: dB
Example: /[Define relative power of the PBCH

CONF:DL:CC2:SSB:PBCH:POW 3

Manual operation: See "Relative Power" on page 75

CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:PDMRs:POWer <Power>
This command defines the relative power of the PBCH DMRS.

Suffix:
<cc> Component Carrier
<ssb> irrelevant
Parameters:
<Power> <numeric value>
*RST: 0
Default unit: dB
Example: /[Define relative power of the PBCH DMRS

CONF:DL:CC2:SSB:PDMR:POW 3

Manual operation: See "Relative Power" on page 75
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CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:PSS:POWer <Power>

This command defines the relative power of the primary synchronization signal (PSS).

Suffix:
<cc> Component Carrier
<ssb> irrelevant
Parameters:
<Power> <numeric value>
*RST: 0
Default unit: dB
Example: /[Define relative power of the PSS

CONF:DL:CC2:SSB:PSS:POW 3

Manual operation: See "Relative Power" on page 75

CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:RTO <Reference>
This command selects the reference point for a synchronization signal offset.

Prerequisites for this command

® For selection of TXBW: Use at least one bandwidth part that has the same subcar-
rier spacing as the synchronization signal.
For subcarrier spacing = 240 kHz, TxBW is not supported.

Suffix:

<cc> Component Carrier

<ssb> irrelevant

Parameters:

<Reference> RPA
Offset relative to the reference point A.
TXBW
Offset relative to the the first subcarrier.
*RST: TXBW

Example: /[Select reference point for SSB offset

CONF:DL:CC2:SSBL:RTO TXBW

Manual operation: See "Synchronization Signal Offset" on page 72

CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:SSPacing <SubcarrierSpacing>
This command selects the subcarrier spacing of a synchronization signal block.

Prerequisites for this command

® Select manual configuration mode for SS (CONFigure [ :NR5G] : DL [ :CC<cc>] :
SSBLock<ssb>:DETection).
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Suffix:

<cc> Component Carrier
<ssb> irrelevant
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$S§120
120 kHz subcarrier spacing.
Only for signal deployment in FR2.

S$S240
240 kHz subcarrier spacing.
Only for signal deployment in FR2.

*RST: SS30

Example: //Select subcarrier spacing
CONF:DL:CC2:DFR LOW
CONF:DL:CC2:SSBL:DET MAN
CONF:DL:CC2:SSBL:SSP SS30

Manual operation: See "Subcarrier Spacing (synchronization signal)" on page 71

CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:SSS:POWer <Power>

This command defines the relative power of the secondary synchronization signal

(SSS).
Suffix:
<cc> Component Carrier
<ssb> irrelevant
Parameters:
<Power> <numeric value>
*RST: 0
Default unit: dB
Example: /[Define relative power of the SSS

CONF:DL:CC2:SSB:SSS:POW 3

Manual operation: See "Relative Power" on page 75

CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>[:STATe<ss>] <State>
This command turns an individual SS/PBCH block on and off.

Suffix:
<cc> Component Carrier
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<ssb> SS block
<ss> 1..64

SS/PBCH block
Parameters:
<State> ALL

Turns on all synchronization blocks.

NONE

Turns off all synchronization blocks.

ON |1

Turns on a single synchronization block (selected by the suffix at

STATe).

ON |1

Turns off a single synchronization block (selected by the suffix at

STATe).

*RST: ON
Example: /IConfigure first four SS blocks

CONF:DL:CC2:SSBL:STATO ON

CONF:DL:CC2:SSBL:STAT1 ON

CONF:DL:CC2:SSBL:STAT2 OFF

CONF:DL:CC2:SSBL:STAT3 OFF
Manual operation: See "SS/PBCH Block State" on page 74
Bandwidth Part Configuration
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:ADD.......c.ccccevvrrerenererrnenennnn. 255
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CLEar..........cccuvrrrrrrnrnnnnannn. 256
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:DUPLicate..........c..cccvvvvrnrnnn.. 256
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:RBCouUNt............ccevvreeeeeeeennn. 256
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:RBOFfset..........ccvvuerrrererrnnnnn. 257
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:REMOVE.........c.cceeveereeeeeerenne. 257
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SSPacing......c....ccceererrvurrennnn. 257
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMEe<fr>:BWPCOUNL?......ciieereeiiieeeeeeieice e e e e eennnee e 258

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:ADD
This command 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> Component Carrier
<fr> irrelevant

<bwp> irrelevant
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Example: //Add a bandwidth part
CONF:DL:CC2:FRAM: BWP:ADD

Usage: Event

Manual operation: See "BWP Configuration Tools" on page 77

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CLEar

This command deletes all bandwidth parts.

Suffix:

<cc> Component Carrier

<fr> irrelevant

<bwp> irrelevant

Example: /[Delete all bandwidth parts
CONF:DL:CC2:FRAM:BWP:CLE

Usage: Event

Manual operation: See "BWP Configuration Tools" on page 77

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:DUPLicate
This command duplicates an existing bandwidth part.

A duplication of a bandwidth part also duplicates its slot and PDSCH configuration.

Suffix:

<cc> irrelevant

<fr> Frame

<bwp> Bandwidth part

Example: /[Duplicate a bandwidth part
CONF:DL:CC2:FRAM: BWP2: DUPL

Usage: Event

Manual operation: See "BWP Configuration Tools" on page 77

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:RBCount
<ResourceBlocks>

This command defines the number of physical resource blocks a bandwidth part occu-

pies.

Suffix:

<cc> Component Carrier
<fr> irrelevant

<bwp> Bandwidth part
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Parameters:

<ResourceBlocks>  <numeric value> (integer only)
*RST: 10

Example: //[Define number of PRB for a BWP

CONF:DL:CC2:FRAM:BWP2:RBC 20

Manual operation: See "# RBs" on page 79

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:RBOFfset <Offset>

This command defines a resource block offset for a bandwidth part.

Suffix:
<cc> Component Carrier
<fr> irrelevant
<bwp> Bandwidth part
Parameters:
<Offset> <numeric value> (integer only)
*RST: 0
Example: /[Define resource block offset for BWP

CONF:DL:CC2:FRAM:BWP2 :RBOF 6

Manual operation: See "RB Offset" on page 79

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:REMove

This command deletes a bandwidth part.

Suffix:

<cc> Component Carrier

<fr> irrelevant

<bwp> Bandwidth part

Example: //[Remove a bandwidth part
CONF:DL:CC2:FRAM: BWP2 : REM

Usage: Event

Manual operation: See "BWP Configuration Tools" on page 77

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SSPacing
<SubcarrierSpacing>

This command selects the subcarrier spacing of a bandwidth part.

Suffix:
<cc> Component Carrier
<fr> Frame

User Manual 1179.1206.02 — 02 257



R&S®FPS-K14x Remote Control

6.9.8

Configuration

<bwp> Bandwidth part

Parameters:
<SubcarrierSpacing> SS15
15 kHz subcarrier spacing.
Only for signal deployment in FR1.

S$S30

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.

X60

60 kHz subcarrier spacing with extended cyclic prefix.
For all signal deployments.

Example: //Select BWP subcarrier spacing
CONF:DL:DFR LOW
CONF:DL:FRAM:BWP2:SSP SS30

Manual operation: See "Subcarrier Spacing (user data)" on page 78

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPCount?

This command queries the number of analyzed bandwidth parts.

Suffix:
<cc> Component Carrier
<fr> irrelevant

Return values:
<BWPs> <numeric value> (integer)

Example: //Query number of bandwidth parts
CONF :DL: FRAM: BWPC?

Usage: Query only

Slot Configuration

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPArt<bwp>:CSLOt. ....evreeereeereeresreresrenens 259
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SCOUNt?........ccevvvueereerrrernnnnn. 259
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ATYPe.......c........... 259
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:COPY.......cc.ecc..... 260
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:FORMat................. 260
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:ALL............. 261
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO:

DL o o U RRURRR 261
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO:MODE... 262
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO.............. 263

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO:PERiod.. 263
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO:SLOTs... 264
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe[:SLOT]........ 264
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PRESet................. 265

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSLot <Slots>

This command defines the number of slots that you can configure.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> 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

Example: /[Select number of custom slots

CONF:DL:CC2:FRAM3:BWP2:CSL 2

Manual operation: See "Number of Configurable Slots" on page 81

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SCOunt?

This command queries the number of analyzed slots.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

Return values:

<Slots> <numeric value> (integer)
Example: //IQuery number of analyzed slots

CONF:DL:CC2:FRAM3:BWP2:SCO?

Usage: Query only

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:ATYPe
<Type>

This command selects the allocation type of a slot.
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Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<sl|> Bandwidth part
Parameters:
<Type> DATA
Slot contains information.
UNUSed
Slot contains no information.
*RST: DATA
Example: /[Select slot allocation

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ATYP DATA

Manual operation: See "Slot Allocation" on page 83

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COPY

This command copies a slot configuration.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Bandwidth part

Example: //Copy configuration of a slot
CONF:DL:CC2:FRAM3:BWP2:SLOT4 :COPY

Usage: Event

Manual operation: See "Slot Configuration Tools" on page 82

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:FORMat
<SlotFormat>

This command selects the slot format for a slot.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
<sl|> Bandwidth part
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Parameters:

<SlotFormat> <numeric value> (integer only)
Range: 0 to 61
*RST: 0

Example: /[Select a slot format

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ATYP 6

Manual operation: See "Slot Format" on page 84

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:
ALL

This command applies an existing slot configuration to all other slots.

Prerequisites for this command

® Copy a slot configuration (CONFigure [ :NR5G] : DL, [ : CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:COPY).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

Example: //Copy configuration of slot 4
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COPY
/IApply configuration to all other slots
CONF:DL:CC2:FRAM3:BWP2:SLOT: PAST:ALL

Usage: Event

Manual operation: See "Slot Configuration Tools" on page 82

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:
TO:DURation <Value>

This command defines to which slots a slot configuration is copied to.

Prerequisites for this command

® A slot configuration is in the clipboard (CONFigure [ :NR5G] : DL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:COPY).

® Number of configurable slots > 1 (CONFigure[ :NR5G] : DL [:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select custom paste mode (CONFigure [ :NR5G] : DL [:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PASTe:TO:MODE).

Suffix:
<cc> Component Carrier
<fr> Frame
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Bandwidth part
Bandwidth part

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:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO:COPY
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:PAST:TO:MODE CUST
CONF:DL:CC2:FRAM3:BWP2:SLOTO:PAST:TO:PER 3
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:PAST:TO:DUR 2

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:
TO:MODE <Mode>

This command 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] : DL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:COPY).

® Number of configurable slots > 1 (CONFigure [ :NR5G] : DL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

Suffix:
<cc>

<fr>
<bwp>
<s|>

Parameters:
<Mode>
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Component Carrier
Frame

Bandwidth part
Bandwidth part

CUSTom

Copies the slot configuration to specific set of slots according to
the logic defined with:

*CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PASTe:TO:PERiod
*CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PASTe:TO:DURation
DATA

Copies the slot configuration to all data slots.

SLOTs

Copies the slot configuration to a specific set of slots.

UNUSed
Copies the slot configuration to all unused slots.
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Example: //Paste configuration of slot 0 to every DATA slot
CONF:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOT0:COPY
CONF:DL:CC2:FRAM3:BWP2:SLOT0:PAST:TO:MODE DATA

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO
This command copies a slot configuration to other slots.

Prerequisites for this command

® A slot configuration is in the clipboard (CONFigure [ :NR5G] : DL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:COPY).

® Number of configurable slots > 1 (CONFigure[ :NR5G] : DL [:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select custom paste mode (CONFigure [ :NR5G] : DL [:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:PASTe:TO:MODE).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Bandwidth part

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:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:COPY
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:PAST: TO:MODE CUST
CONF:DL:CC2:FRAM3:BWP2:SLOT0:PAST:TO: PER 3
CONF:DL:CC2:FRAM3:BWP2:SLOT0: PAST:TO: DUR 2
CONF:DL:CC2:FRAM3:BWP2:SLOTO:PAST:TO

Usage: Event

Manual operation: See "Slot Configuration Tools" on page 82

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:
TO:PERiod <Period>

This command defines to which slots a slot configuration is copied to.

Prerequisites for this command

® A slot configuration is in the clipboard (CONFigure [ :NR5G] : DL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:COPY).

® Number of configurable slots > 1 (CONFigure [ :NR5G] : DL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select custom paste mode (CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1l>:PASTe:TO:MODE).
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Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<sl> Bandwidth part
Parameters:
<Period> The paste period corresponds to every nt" slot.
*RST: 1
Example: //Paste configuration of slot 0 to every 3rd slot (0,3,6,9,12)

CONF:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO:COPY
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:PAST:TO:MODE CUST
CONF:DL:CC2:FRAM3:BWP2:SLOTO:PAST:TO:PER 3

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:
TO:SLOTs <Slot>

This command copies a slot configuration to a specific set of slots.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure[ :NR5G] :DL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select slot paste mode (CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:PASTe:TO:MODE).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<g|> Slot

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:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:PAST:TO:MODE SLOT
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:PAST:TO:SLOT 3,6,9

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe[:
SLOT]

This command applies an existing slot configuration to another one.
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Prerequisites for this command

® Copy a slot configuration (CONFigure [ :NR5G] : DL, [ : CC<cc>] : FRAMe<fr>:
BWWPart<bwp>:SLOT<s1>:COPY).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

Example: //Copy configuration of slot 4
CONF:DL:CC2:FRAM3:BWP2:SLOT4 : COPY
/[Apply configuration to slot 3
CONF:DL:CC2:FRAM3:BWP2:SLOT5: PAST

Usage: Event

Manual operation: See "Slot Configuration Tools" on page 82

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PRESet

This command resets the slot configuration of a bandwidth part to its default state.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<s|> irrelevant

Example: //IReset the slot configuration
CONF:DL:CC2:FRAM3:BWP2:SLOT: PRES

Usage: Event

Manual operation: See "Slot Configuration Tools" on page 82

CSI Reference Signal Configuration

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:BITMap............vuve... 266
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:CTYPe?.................. 266
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSI<csi>:DENSity........coo...... 267
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:LONE...................... 267
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:LZERo.........c.......... 268
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:NORBs................... 268
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSI<csi>:PORT?..........uuuumnnnn. 269
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:POWer.................... 269
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:RESources.............. 269
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSI<csi>:ROW..........c...ce...... 270
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSI<csi>:SID......cccoceuireurrrnnnnn 270
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:SLOT:APERIodic...... 271
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:SLOT:MODE............ 271
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:SLOT:PERiodicity..... 272
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:SLOT:POFFset........ 272

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSI<csi>:SRB............ccccvvernins 273
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSI<csi>:STATE........ccrrrreen.... 273
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:ZPOWer.................. 274

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:BITMap
<Value>

This command defines the bitmap setting for the CSI-RS.

Note that you cannot change the bitmap value for selected location settings
(CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:CSI<csi>:ROW
on page 270).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<csi> CSI-RS

Parameters:

<Value> The value range depends on the selected location setting.
Example: /[Define bitmap

CONF:DL:CC2:FRAM:BWP2:CSI:ROW 1
CONF:DL:CC2:FRAM:BWP2:CSI:BITM 0011

Manual operation: See "Bitmap" on page 88

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:CTYPe?
This command queries the CDM type of the CSI-RS.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<csi> CSI-RS

Return values:

<CDMType> NOCDm | FDCDm2 | CDM4 | CDM8
Example: //Query CDM type

CONF:DL:CC2:FRAM:BWP2:CSI:ROW 4
CONF:DL:CC2:FRAM:BWP2:CSI:CTYP?
returns: FDCD

Usage: Query only
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Manual operation: See "Row" on page 87

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:DENSity
<Configuration>

This command selects the density configuration for the CSI-RS.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<csi> CSI-RS

Parameters:

<Configuration> DEN1 | DEN3 | EVEN | ODD
The availability and default value of the configurations depends
on the location setting (CONFigure [ :NR5G] : DL [:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSI<csi>:ROW).

Example: //Define density

CONF:DL:CC2:FRAM:BWP2:CSI:ROW 4
CONF:DL:CC2:FRAM:BWP2:CSI:DENS DEN1

Manual operation: See "Density" on page 88

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:LONE
<Value>

This command defines parameter | of the CSI-RS.

Prerequisites for this command

® Select a location setting that supports |, (CONFigure [ :NR5G] : DL [ : CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSI<csi>:ROW).

Effects of this command

® Changing |, can have an effect on the value of |y (CONFigure [ :NR5G] : DL [ :
CC<cc>] : FRAMe<fr>:BWPart<bwp>:CSI<csi>:LZERO).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<csi> CSI-RS

Parameters:

<Value> The range of values and default value depend on the selected

CSI-RS location setting.
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Example: //Define location of CSI-RS
CONF:DL:CC2:FRAM:BWP2:CSI:ROW 16
CONF:DL:CC2:FRAM:BWP2:CSI:LZER 10

Manual operation: See "I0 /11" on page 88

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:LZERo
<Value>

This command defines parameter Iyof the CSI-RS.

Effects of this command

® Changing Iy can have an effect on the value of I; (CONFigure [ :NR5G] : DL [ :
CC<CC>J:FRAMe<fr>:BWPart<bwp>:CSI<CSi>:LONE)

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<csi> CSI-RS

Parameters:

<Value> The range of values and default value depend on the selected
CSI-RS location setting (CONFigure [ :NR5G] : DL [ : CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSI<csi>:ROW).

Example: //Define location of CSI-RS

CONF:DL:CC2:FRAM:BWP2:CSI:ROW 1
CONF:DL:CC2:FRAM:BWP2:CSI:LZER 5

Manual operation: See "I0 /11" on page 88

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSli<csi>:NORBs
<ResourceBlocks>

This command selects the number of resource blocks occupied by the CSI reference

signal.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
<csi> CSI-RS
Parameters:

<ResourceBlocks>

Example: //Select number of resource blocks
CONF:DL:CC2:FRAM:BWP2:CSI:NORB 4
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Manual operation: See "No. RBs" on page 87

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:PORT?

This command queries the port configuration of the CSI-RS.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<csi> CSI-RS

Return values:

<Value>

Example: //Query ports
CONF:DL:CC2:FRAM:BWP2:CSI:ROW 16
CONF:DL:CC2:FRAM:BWP2:CSI:PORT?
returns: 32

Usage: Query only

Manual operation: See "Row" on page 87

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:POWer
<Power>

This command defines the relative power of the CSI-RS.

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<csi> CSI-RS
Parameters:
<Power> *RST: 0
Default unit: dB
Example: //Define relative power

CONF:DL:CC2:FRAM:BWP2:CSI:POW 6

Manual operation: See "Rel Power" on page 89

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSi<csi>:RESources
<Resource>

This command defines the number of different CSI-RS resources.
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Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<csi> CSI-RS

Parameters:

<Resource> *RST: 1

Example: //Define number of CSI-RS resources

CONF:DL:CC2:FRAM:BWP2:CSI:RES 5

Manual operation: See "Resources" on page 86

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSli<csi>:ROW
<Value>

This command selects the location setting for the CSI-RS.

Effects of this command

® Selecting a location setting has effects on the range and availability of the other
CSI-RS parameters.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<csi> CSI-RS

Parameters:

<Value> The numeric value corresponds to the number of the row in
3GPP 38.211, table 7.4.1.5.3-1.
Range: 1 to 18
*RST: 1

Example: //Select row

CONF:DL:CC2:FRAM:BWP2:CSI:ROW 16

Manual operation: See "Row" on page 87

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:SID
<Value>

This command defines the seed value for the CSI-RS sequence generation.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
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<csi> CSI-RS
Parameters:

<Value> *RST: 0
Example: //Define seed value

CONF:DL:CC2:FRAM:BWP2:CSI:SID 4

Manual operation: See "Scrambling ID" on page 88

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:SLOT:
APERiodic <Slot>

This command defines the slots in which a CSl reference signal is transmitted.

Prerequisites for this command

® Select aperiodic transmission (CONFigure [ :NR5G] : DL [ : CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSI<csi>:SLOT:MODE).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<csi> CSI-RS

Parameters:

<Slot> String containing the slot numbers a CSI-RS is allocated to.
Example: To transmit the CSI-RS in slots 1,2,3,4,5,7,11, enter
the string '1-5,7,11".

Example: /[Define CSI-RS transmission

CONF:DL:CC2:FRAM:BWP2:CSI:SLOT:MODE APER
CONF:DL:CC2:FRAM:BWP2:CSI:SLOT:APER '1,3,5-10"

Manual operation: See "Aperiodic transmission" on page 87

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:SLOT:
MODE <Configuration>

This command selects the transmission method for the CSI reference signal.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
<csi> CSI-RS
Parameters:

<Configuration> APERiodic
Aperiodic transmission.
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PERiodic
Periodic transmission every <x> slots.

*RST: PERiodic

Example: //Select transmission method for CSI-RS
CONF:DL:CC2:FRAM:BWP2:CSTI:SLOT:MODE PER

Manual operation: See "Slot Config" on page 86

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:SLOT:
PERiodicity <Slot>

This command selects the periodicity of CSI-RS transmission in terms of slots.

Prerequisites for this command

® Select periodic transmission (CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:CSI<csi>:SLOT:MODE).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<csi> CSI-RS

Parameters:

<Slot> SL4 | SL5 | SL8 | SL10 | SL16 | SL20 | SL32 | SL40 | SL64 |
SL80 | S160 | S320 | S640
Example: SL4 selects a periodicity of 4 (transmission every four
slots).
The availability of parameters depends on the subcarrier spac-
ing in the bandwidth part you are configuring.
*RST: SL4

Example: //[Define CSI-RS transmission periodicity

CONF:DL:CC2:FRAM:BWP2:CSI:SLOT:MODE PER
CONF:DL:CC2:FRAM:BWP2:CSI:SLOT:PER SLS8

Manual operation: See "Periodic transmission" on page 86

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:SLOT:
POFFset <Offset>

THis command defines an offset for the first CSI-RS relative to the first slot in a band-
width part.

Prerequisites for this command

® Select periodic transmission (CONFigure [ :NR5G] : DL [ : CC<cc>] : FRAMe<fr>:
BWPart<bwp>:CSI<csi>:SLOT:MODE).
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Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<csi> CSI-RS
Parameters:
<Offset> Example: An offset of 2 assigns the first CSI-RS to the second
slot.
*RST: 0
Example: //Define CSI-RS transmission periodicity

CONF:DL:CC2:FRAM:BWP2:CSI:SLOT:MODE PER
CONF:DL:CC2:FRAM:BWP2:CSI:SLOT:POFF 2

Manual operation: See "Periodic transmission" on page 86

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:SRB
<ResourceBlock>

This command select the first resource block occupied by the CSI reference signal.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
<csi> CSI-RS
Parameters:

<ResourceBlock>

Example: //Select starting resource block
CONF:DL:CC2:FRAM:BWP2:CSI:NORB 10

Manual operation: See "Start RB" on page 87

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:STATe
<State>

This command turns the transmission of the CSI reference signal on and off.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
<csi> CSI-RS
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Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on transmission of CSI-RS

CONF:DL:CC2:FRAM:BWP2:CSI:STAT ON

Manual operation: See "State" on page 86

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:CSl<csi>:ZPOWer
<State>

This command turns zero power transmission of the CSI reference signal on and off.

Effects of this command

® Turning on zero power transmission disables the scrambling ID and relative power
parameters (CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:BWPart<bwp>:
CSI<csi>:SIDand CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:CSI<csi>:POWer).

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<csi> CSI-RS
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: [[Turn on zero power transmission

CONF:DL:CC2:FRAM:BWP2:CSI:ZPOW ON

Manual operation: See "Zero Power" on page 87

Positioning Reference Signal

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:KPComb............ccueennnee. 275
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:KPOFfset..........cccceennnene. 275
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:LPRS..........cccooiiieinnn. 275
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:LPSTart...........ccevevurrennns 276
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:NORBs............ceeeeereernn. 276
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:NPID.............cccevvvvrreeees 276
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:POWer...........c..cceereerun. 277
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:SLOT:APERIodic............ 277
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:SRB.........ererreerrererenen. 278
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:STATE. .....veveveveeeerereerenen. 278
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:KPComb
<Subcarrier>

This command defines the number of subcarriers the positioning reference signal uses.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

Parameters:

<Subcarrier> Available values depend on the number of symbols the PRS
uses (CONFigure [:NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:PRS:LPRS).
*RST: 2

Example: //Select number of subcarrier

CONF:DL:CC2:FRAM:BWP2:PRS:LPRS 4
CONF:DL:CC2:FRAM:BWP2:PRS:KPC 4

Manual operation: See "K"PRS_comb" on page 91

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:KPOFfset

<Offset>
This command defines an offset in the frequency domain for the positioning reference
signal.
Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
Parameters:
<Offset> *RST: 0
Example: //Define offset in frequency domain

CONF:DL:CC2:FRAM:BWP2 : PRS:KPOF 4

Manual operation: See "K"PRS_Offset" on page 91

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:LPRS
<Symbols>

This command defines the number of symbols the positioning reference signal uses.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
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Parameters:
<Symbols> *RST: 2
Example: //Select number of symbold for PRS

CONF:DL:CC2:FRAM:BWP2:PRS:LPRS 6

Manual operation: See "L_PRS" on page 90

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:LPSTart
<Symbol>

This command defines the first symbol the positioning reference signal uses.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part
Parameters:

<Symbol> *RST: 0

Example: //Select first symbol for PRS

CONF:DL:CC2:FRAM:BWP2:PRS:LPST 4

Manual operation: See "I"PRS_Start" on page 90

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:NORBs
<ResourceBlocks>

This command selects the number of resource blocks occupied by the positioning ref-
erence signal.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
Parameters:

<ResourceBlocks>

Example: //Select number of resource blocks
CONF:DL:CC2:FRAM: BWP2: PRS:NORB 4

Manual operation: See "No. RBs" on page 90

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:NPID <Value>

This command defines the seed value for the positioning reference signal sequence
generation.

Suffix:
<cc> Component Carrier
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<fr> Frame

<bwp> Bandwidth part
Parameters:

<Value> *RST: 0
Example: /[Define seed value

CONF:DL:CC2:FRAM:BWP2:PRS:SID 4

Manual operation: See "n"PRS_ID,Seq" on page 90

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:POWer <Power>

This command defines the relative power of the positioning reference signal.

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
Parameters:
<Power> *RST: 0

Default unit: dB
Example: /[Define relative power

CONF:DL:CC2:FRAM:BWP2:PRS:POW 6

Manual operation: See "Rel Power" on page 91

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:SLOT:
APERiodic <Slot>

This command defines the slots in which a positioning reference signal is transmitted.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

Parameters:

<Slot> String containing the slot numbers a PRS is allocated to.
Example: To transmit the CSI-RS in slots 1,2,3,4,5,7,11, enter
the string '1-5,7,11".

Example: //Define PRS transmission

CONF:DL:CC2:FRAM:BWP2:CSI:SLOT:APER '1,3,5-10"

Manual operation: See "Slot Config" on page 90
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:SRB
<ResourceBlock>

This command select the first resource block occupied by the positioning reference sig-
nal.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
Parameters:

<ResourceBlock>

Example: //Select starting resource block
CONF:DL:CC2:FRAM:BWP2: PRS:NORB 10

Manual operation: See "Start RB" on page 90

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:PRS:STATe <State>

This command turns the transmission of the positioning reference signal on and off.

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on transmission of PRS

CONF:DL:CC2:FRAM:BWP2:PRS:STAT ON

Manual operation: See "State" on page 89

CORESET Allocation Configuration

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

COPY:DURGLION. ettt ettt ettt e e e e et e e e e e e e e e e e anaeeanas 279
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

(10 ] 1V [ I | 279
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

(10 ] PO PP 280
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

(010 ] A =T o 281
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

(10 ] 0T X PR 281
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

O S 282
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

L2421 0o TN o S 283
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

(=10 i Y] S U PTRUP PP 283
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

1010 U] | SO PP PP TPUPPPPPN 284
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

T ] o =] S 284
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:CRSCount............. 284

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:COPY:DURation <Value>

This command defines to which slots a CORESET configuration is copied to.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure [ :NR5G] : DL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select custom paste mode (CONFigure [ :NR5G] : DL [:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:COPY:MODE).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

<cr> CORESET

Parameters:

<Value> The paste duration corresponds to a certain number of slots in a
row.
*RST: 1

Example: //Paste CORESET configuration to 2 slots in a row, every 3rd

slot (0,1,3,4,6,7,9,10,12)
CONF:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO:COR2:COPY : MODE
CUST
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:COR2:COPY:PER 3
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:COR2:COPY:DUR 2

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:COPY:MODE <Mode>

This command selects the paste logic when you copy a CORESET configuration to
other slots.
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Prerequisites for this command

® Number of configurable slots > 1 (CONFigure [ :NR5G] : DL [ : CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

<cr> CORESET

Parameters:

<Mode> CUSTom
Copies the slot configuration to specific set of slots according to
the logic defined with:
*CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:COPY:PERiod
*CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:COPY:DURation
SLOT
Copies the slot configuration to a specific set of slots.
Select the slots with CONFigure [ :NR5G] : DL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:COReset<cr>:
COPY:SLOT.

Example: /[Select paste mode

CONF:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO:COR2:COPY :MODE
SLOT

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:COPY

This command copies a CORESET configuration to other slots.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure[ :NR5G] :DL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select paste mode (CONFigure [ :NR5G] : DL [:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:COPY:MODE).

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
<sl> Bandwidth part
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<cr> <100
CORESET
Example: //Paste CORESET configuration to 2 slots in a row, every 3rd

slot (0,1,3,4,6,7,9,10,12)
CONF:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO:COR2:COPY : MODE
CUST
CONF:DL:CC2:FRAM3:BWP2:SLOT0:COR2:COPY:PER 3
CONF:DL:CC2:FRAM3:BWP2:SLOTO:COR2:COPY:DUR 2
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:COR2:COPY

Manual operation: See "Copy to" on page 98

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:COPY:PERiod <Period>

This command defines to which slots a CORESET configuration is copied to.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure [ :NR5G] : DL [ : CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select custom paste mode (CONFigure [ :NR5G] : DL [:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:COPY:MODE).

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<sl|> Bandwidth part
<cr> CORESET
Parameters:
<Period> The paste period corresponds to every nt" slot.
*RST: 1
Example: /[Paste CORESET configuration to every 3rd slot (0,3,6,9,12)

CONF:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO:COR2:COPY : MODE
CUST
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:COR2:COPY:PER 3

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
COReset<cr>:COPY:SLOT <Slot>

This command copies a CORESET allocation configuration to a specific set of slots.
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Prerequisites for this command

® Number of configurable slots > 1 (CONFigure [ :NR5G] : DL [ : CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select slot paste mode (CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1l>:COReset<cr>:COPY:MODE).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sg|> Slot

<cr> PUCCH

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:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO:COR2:COPY : MODE
SLOT
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:COR2:COPY:SLOT
'3,6,9'

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:POWer <Power>

This command defines the relative power of a CORESET.

Suffix:

<cc> irrelevant

<fr> irrelevant

<bwp> Bandwidth part

<s|> Bandwidth part

<cr> CORESET

Parameters:

<Power> <numeric value>
*RST: 0
Default unit: dB

Example: /IDefine CORESET power

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:POW 3

Manual operation: See "Rel Power / dB" on page 98
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:RBCount <ResourceBlocks>

This command selects the number of resource blocks that a CORESET allocation

occupies.

Suffix:
<cc>

<fr>
<bwp>
<s|>
<cr>

Parameters:
<ResourceBlocks>

Example:

Manual operation:

Component Carrier
Frame

Bandwidth part
Bandwidth part
CORESET

<numeric value> (integer only)
*RST: 270

/IDefine number of CORESET resource blocks
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:RBC 40

See "Number of RBs" on page 97

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:RBOFfset <Offset>

This command defines the resource block offset of a CORESET allocation.

Suffix:
<cc>

<fr>
<bwp>
<s|>
<cr>

Parameters:
<Offset>

Example:

Manual operation:
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Component Carrier
Frame

Bandwidth part
Bandwidth part
CORESET

<numeric value> (integer only)

The offset is a value relative to the first resource block of the
slot.

*RST: 0

/IDefine RB offset of CORESET
CONF:DL:CC2:FRAM3:BWP2:SLOT4 :COR3:RBOF 10

See "Offset RB" on page 97
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:SCOunt <Symbols>

This command selects the number of symbols that a CORESET allocation occupies.

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<s|> Bandwidth part
<cr> CORESET
Parameters:
<Symbols> <numeric value> (integer only)
*RST: 14
Example: //Define number of CORESET symbols

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:SCO 7

Manual operation: See "Number of Symbols" on page 97

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
COReset<cr>:SOFFset <Offset>

This command defines the symbol offset of a CORESET allocation.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Bandwidth part

<cr> CORESET

Parameters:

<Offset> <numeric value> (integer only)
The offset is a value relative to the first symbol in the slot.
*RST: 0

Example: //Define CORESET symbol offset

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:SOFF 2

Manual operation: See "Offset Symbols" on page 97

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
CRSCount <CORESETs>

This command defines the number of CORESETs in a slot.
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Suffix:
<cc> Component Carrier

<fr> Frame
<bwp> Bandwidth part
<sl> Bandwidth part

Parameters:
<CORESETs> <numeric value> (integer only)

Range: 0 to 100
*RST: 1

Example: //[Define number of CORESETs
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALC 10

Manual operation: See "# CORESETs" on page 94

PDSCH Allocation Configuration

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:ALCount................ 285
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:COPY:DURGLON. .....cccuuueiieeiiiiiiieeeeeeiiiiee e e e eeete e e e e e eeete e e e s erannaeeeees 286
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLOCatioN<al>:COPY:MODE.......uuuuuieiiiieieieeeieeeeeeeeeeeeeeeeeeeeeeiee s e e s e e e e aaaas 287
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCAtION<AIZICOPY ... iiii e e e e e e e e e e e e e e e e e et e e e e e e e e e e arara——————— 287
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:COPY:PERIOU. .....c.ciiiiiieieieeeeeeiiie e e eeeinee e e e e e ee e e e e e e enae e e e s enenna s 288
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLOCAtION<AI> COPY :SLOT . cieieie i e e e et e e ee e e ee e e e ee e se s e e e e e e e aeaaeaeaeeeeeeeenens 289
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>[:CW<CW>]:MODUIAtION. .......ceeruieeeeeeiitieeeeeeeetieeeeeeeeeree e e e e eeeraeeaes 289
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLOCAtION<AIZIPOWET ... .ciieeieiee et e e e e e e e e e e e e e e eea e 290
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLOCAtIoN<AI>IRBCOUNL .. ...iiiiiiiieeeeeieeiie e e e e e et e e e et e e e e e e et e e e e eee e e e e eeennanns 290
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLOCAtION<AI>RBOFFSEL.....cciiiieiiiiiiiiiiiiiiieiieaeee e s e s e eeeaeeeeeerereeeeeeererearnrnnn s 291
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCAtION<AI>ISCOUNL ...t ieeieeieie e e e et e e e et e e e e e e e e e e e e e e e e e eeaan e e e e eeennan s 291
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCAtION<AI>ISOFFSEL....cccuiuiieeieeiiiiie e e e et e e e e e e e et e e e e e et e e e e e enteeaeees 291
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:CUID.............evue... 292

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:ALCount
<Allocations>

This command defines the number of PDSCH allocations in a slot.
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Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<sl> Bandwidth part
Parameters:
<Allocations> <numeric value> (integer only)
Range: 0 to 100
*RST: 1
Example: //Define number of PDSCH allocations

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALC 10

Manual operation: See "# PDSCH Allocations" on page 94

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:COPY:DURation <Value>

This command defines to which slots a PDSCH configuration is copied to.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure[ :NR5G] : DL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select custom paste mode (CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:COPY:MODE).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Bandwidth part

<al> Allocation

Parameters:

<Value> The paste duration corresponds to a certain number of slots in a
row.
*RST: 1

Example: //Paste PDSCH configuration to 2 slots in a row, every 3rd slot

(0,1,3,4,6,7,9,10,12)
CONF:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:ALL2:COPY :MODE
CUST
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:ALL2:COPY:PER 3
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:ALL2:COPY:DUR 2
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:COPY:MODE <Mode>

This command selects the paste logic when you copy a PDSCH configuration to other
slots.
Prerequisites for this command

® Number of configurable slots > 1 (CONFigure[ :NR5G] : DL [:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<s|> Bandwidth part

<al> Allocation

Parameters:

<Mode> CUSTom
Copies the slot configuration to specific set of slots according to
the logic defined with:
*CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:COPY:PERiod
*CONFigure [ :NR5G] :DL[: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] : DL [:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:
COPY:SLOT.

Example: /[Select paste mode

CONF:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:ALL2 :COPY :MODE
SLOT

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:COPY

This command copies a PDSCH configuration to other slots.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure [ :NR5G] : DL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select paste mode (CONFigure[ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:COPY:MODE).
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Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<sl|> Bandwidth part
<al> <100

Allocation
Example: //Paste PDSCH configuration to 2 slots in a row, every 3rd slot

(0,1,3,4,6,7,9,10,12)

CONF:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO:ALL2:COPY : MODE
CUST
CONF:DL:CC2:FRAM3:BWP2:SLOTO:ALL2:COPY:PER 3
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:ALL2:COPY:DUR 2
CONF:DL:CC2:FRAM3:BWP2:SLOTO:ALL2:COPY

Manual operation: See "Copy to" on page 98

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:COPY:PERiod <Period>

This command defines to which slots a PDSCH configuration is copied to.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure [ :NR5G] : DL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select custom paste mode (CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:COPY:MODE).

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<s|> Bandwidth part
<al> Allocation
Parameters:
<Period> The paste period corresponds to every nt slot.
*RST: 1
Example: //Paste PDSCH configuration to every 3rd slot (0,3,6,9,12)

CONF:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:ALL2 :COPY :MODE
CUST
CONF:DL:CC2:FRAM3:BWP2:SLOTO0:ALL2:COPY:PER 3
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:COPY:SLOT <Slot>

This command copies a PDSCH allocation configuration to a specific set of slots.

Prerequisites for this command

® Number of configurable slots > 1 (CONFigure [ :NR5G] : DL [ : CC<cc>] :
FRAMe<fr>:BWPart<bwp>:CSLot).

® Select slot paste mode (CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:COPY:MODE).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Slot

<al> Allocation

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:DL:CC2:FRAM3:BWP2:CSL 12
CONF:DL:CC2:FRAM3:BWP2:SLOTO:ALL2 :COPY : MODE
SLOT
CONF:DL:CC2:FRAM3:BWP2:SLOTO:ALL2:COPY :SLOT
'3,6,9'

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>[:CW<cw>]:MODulation <Modulation>

This command selects the modulation of a PDSCH allocation.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<s|> Bandwidth part

<al> Allocation

<cw> Codeword

Parameters:

<Modulation> DMRS | QPSK | QAM16 | QAM64 | QAM256

*RST: QPSK

User Manual 1179.1206.02 — 02 289



R&S®FPS-K14x Remote Control

Configuration

Example: //Define allocation modulation
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:MOD QAMI16

Manual operation: See "Modulation" on page 96

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:POWer <Power>

This command defines the relative power of a PDSCH allocation.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<s|> Bandwidth part

<al> Allocation

Parameters:

<Power> <numeric value>
*RST: 0
Default unit: dB

Example: /[Define relative allocation power

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5: POW 6

Manual operation: See "Rel Power / dB" on page 98

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:RBCount <ResourceBlocks>

This command selects the number of resource blocks that a PDSCH allocation occu-

pies.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Bandwidth part

<al> Allocation

Parameters:

<ResourceBlocks>  <numeric value> (integer only)
*RST: 273

Example: //Define number of PDSCH resource blocks

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:RBC 40

Manual operation: See "Number of RBs" on page 97
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:RBOFfset <Offset>

This command defines the resource block offset of a PDSCH allocation.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<s|> Bandwidth part

<al> Allocation

Parameters:

<Offset> <numeric value> (integer only)
The offset is a value relative to the first resource block of the
slot.
*RST: 0

Example: //Define allocation RB offset

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:RBOF 10

Manual operation: See "Offset RB" on page 97

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:SCOunt <Symbols>

This command selects the number of symbols that a PDSCH allocation occupies.

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<sl|> Bandwidth part
<al> Allocation
Parameters:
<Symbols> <numeric value> (integer only)
*RST: 14
Example: //Define number of allocation symbols

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:SCO 7

Manual operation: See "Number of Symbols" on page 97

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:SOFFset <Offset>

This command defines the symbol offset of a PDSCH allocation.
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Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

<al> Allocation

Parameters:

<Offset> <numeric value> (integer only)
The offset is a value relative to the first symbol in the slot.
*RST: 0

Example: //Define allocation symbol offset

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:SOFF 2

Manual operation: See "Offset Symbols" on page 97

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:CUID
<State>

This command turns PRB bundling for PDSCH allocations on and off.

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<sl|> Bandwidth part
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: //Combine PDSCH allocations

CONF:DL:CC2:FRAM3:BWP2:SLOT4:CUID ON

Manual operation: See "Combine PDSCH Allocations With Same User ID"
on page 95

6.9.13 Enhanced CORESET Allocation Configuration

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

DIMIRS:POWET.....cveteteteuteeaaaaaeeeeeeeeeaaaaseeeeeeeeeeeeeetatstassnsanaaaaaseeeseaaaaaaaaeeeeeeennnns 293
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

(1Y | T ] @ 11 o U 294
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

1Y 0 0 294
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

DMRS:SCRAM S TATE] e eieieieeeeeeeeeeeeeeeeeeeeeeeererarerr i aaaaaesesesaeasaasseseseerereesssssreres 295
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

INTErEaVING:BSIZE....cce et 295
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
INTEMEAVING:ISIZE...cceeeeeeeeeeee e e e e e e e e e e e et e e e e e e e e et e e e s an e e e e eeeeas 296
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
INTerleaVing:NSHIft.......ciieeeeeeeeeie et e e e e e e e e e e e e e e e e e e e eeeas 296
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
INTEMEAVINGISINDEX. ... ee e e e e e e e e e e e e e et et ee et eeate st a e e e e e e e e e eaaaaeaaaeeeeeanennensnnns 297
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
IN T AVING S TATE . - teeeee e e e e e e e e e e e e e e e e et et ettt eeeae et s e s e e e e e e e e e eeeaaaaeaeeeeeeeeeeenensnnns 298
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
PDCCRSCISIALEVEL ettt e et e e e e e e 298
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
[ D@04 3 R 2 0 0 =1 g o [ TSR 298
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
[ D101 07 s T e 101 o] o= | SN 299
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
PDCCh<cf>:DCISettings:FDRASSIGN. .. .cccvvuueeeeeiiiiieieeeeeeiiieeeeeeetreeeeeeeeesaeeeeeeeennns 300
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
PDCCh<cf>:DCISEttiNgS:ITEM....cceieeiiieiiiiiiiiiiitecereseee e e e e e e eeeeeeeeeeeeeeeseeseessnsnrnnanaaa, 300
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
PDCCh<cf>DCISEettiNgS:LIST 2. e et e e e e 304
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
PDCCh<cf>:DCISettingSINOBLOCK. ... cctieieeeeeeeeeeeieeeeeeeceeeeeeeeieieeeasas e e e e e e e e aaaaeas 304
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
PDCCh<cf>:DCISEttiNgS:SCOPE. ....uuieeeeieiiteeieeeeeetiee e e e e eeeteee e e e e ee e e e e e e eebaeeeeaeeeees 305
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
PDCCh<cf>:DCISettingS: TPCCOMMANG. .......uuuaaaaaaaeeeeeeeeeeeeeeeeeeeeeeeeaeeenennnnaas 306
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
L D@04 5 T I e |1 o 306
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
PDCCRSCIIRNT e teeti ettt ettt e e e e e e e e e e eea e e e en e eeann s 307
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
D@10 o R 2 U1 N = 307
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
LT =T T =T 308

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
COReset<cr>:DMRS:POWer <Power>

This command defines the power of a CORESET DM-RS relative to the CORESET.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
<sl|> Bandwidth part
<cr> CORESET
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Parameters:
<Power> <numeric value>

*RST: 0

Default unit: dB
Example: /[Define CORESET power

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:DMRS:POW 1.5

Manual operation: See "CORESET DMRS Rel Power" on page 100

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:DMRS:RPOint <Reference>

This command defines the reference point of the CORESET DMRS.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

<cr> CORESET

Parameters:

<Reference> CSTart
Reference point is the start of the CORESET.
RPA
Reference point is the reference point A.
*RST: RPA

Example: //Select reference point for CORESET DMRS

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR2:DMRS:RPO RPA

Manual operation: See "CORESET DMRS Reference Point" on page 100

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
COReset<cr>:DMRS:SID <Value>

This command defines the seed value for the CORESET DM-RS sequence generation.

Prerequisites for this command

® Select sequence generation method "n_IDADMRS" (CONFigure [ :NR5G] : DL [ :
CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<s1l>:COReset<cr>:DMRS:
SCRam[:STATe]).

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
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<s|> Bandwidth part
<cr> CORESET
Parameters:
<Value> <numeric value> (integer only)
*RST: 0
Example: //Define seed value
CONF:DL:CC2:FRAM3:BWP2:SLOT4 : COR3:DMRS : SGEN
DSID

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:DMRS:SID 15

Manual operation: See "CORESET DMRS Sequence Generation" on page 99

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
COReset<cr>:DMRS:SCRam[:STATe] <State>

This command selects the CORESET DM-RS sequence generation method.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

<cr> CORESET

Parameters:

<State> ON
Sequence generation based on a pseudo-random seed value.
OFF
Sequence generation based on the cell ID.
*RST: OFF

Example: //Select CORESET sequence generation method

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:DMRS:SCR ON

Manual operation: See "CORESET DMRS Sequence Generation" on page 99

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:INTerleaving:BSlIZe <Size>

This command selects the REG bundle size of the PDCCH.

Prerequisites for this command
® Turn oninterleaving (CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:COReset<cr>:INTerleaving:STATe).

Suffix:
<cc> Component Carrier
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<fr> Frame
<bwp> Bandwidth part
<s|> Bandwidth part
<cr> CORESET
Parameters:
<Size> 2|6

*RST: 6
Example: /[Define bundle size

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:INT:STAT ON
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:INT:BSIZ 2

Manual operation:  See "Interleaving" on page 100

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
COReset<cr>:INTerleaving:I1SIZe <Size>

This command selects the interleaving size of the PDCCH.

Prerequisites for this command

® Turn on interleaving (CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:INTerleaving:STATe).

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<sl|> Bandwidth part
<cr> CORESET
Parameters:
<Size> 2136
*RST: 2
Example: /[Define interleaving size

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:INT:STAT ON
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:INT:ISIZ 3

Manual operation: See "Interleaving” on page 100

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
COReset<cr>:INTerleaving:NSHift <Value>

This command defines the shift index of the PDCCH.

Prerequisites for this command

® Turn on interleaving (CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:INTerleaving:STATe).
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® Select manual shift index (CONFigure [ :NR5G] : DL [:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:INTerleaving:SINDex).

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
<s|> Bandwidth part
<cr> CORESET
Parameters:

<Value> *RST: 0
Example: /[Define shift index

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:INT:STAT ON
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:INT:SIND NSH
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:INT:NSH 2

Manual operation: See "Interleaving" on page 100

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
COReset<cr>:INTerleaving:SINDex <Method>

This command defines the shift index of the PDCCH.

Prerequisites for this command

® Turn on interleaving (CONFigure [ :NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:INTerleaving:STATe).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Bandwidth part

<cr> CORESET

Parameters:

<Method> NIDCell
Shift index based on cell ID.
NSHift
Manual shift index (CONFigure [ :NR5G] :DL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:COReset<cr>:
INTerleaving:NSHift).

Example: /[Define shift index calculation method

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:INT:STAT ON
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:INT:SIND NIDC

Manual operation: See "Interleaving” on page 100
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:INTerleaving:STATe <State>

This command turns interleaving of the PDCCH on and off.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part

<s|> Bandwidth part

<cr> CORESET
Parameters:

<State> ON|OFF|1]0
Example: /[Turn on interleaving

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:INT:STAT ON

Manual operation: See "Interleaving" on page 100

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
COReset<cr>:PDCCh<cf>:ALEVel <Value>

This command selects the aggregation level of the PDCCH.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Bandwidth part

<cr> CORESET

<cf> 0

Parameters:

<Value> *RST: 1

Example: /[Select aggregation level

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:ALEV 2

Manual operation: See "Aggregation Level" on page 103

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:PDCCh<cf>:CCEindex <Value>

This command select the CCE index for the PDCCH.

Suffix:
<cc> Component Carrier
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<fr> Frame

<bwp> Bandwidth part
<s|> Bandwidth part
<cr> CORESET

<cf> 0

Parameters:

<Value> *RST: 0
Example: /[Select CCE index

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:CCE 2

Manual operation: See "CCE Index" on page 103

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:PDCCh<cf>:DCIFormat <Format>

This command selects the DCI format for a PDCCH.

Prerequisites for this command

® The availability of DCI formats depends on the selected RNTI type (CONFigure | :
NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:SLOT<sl>:COReset<cr>:
PDCCh<cf>:USAGe).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<s|> Bandwidth part

<cr> CORESET

<cf> 0

Parameters:

<Format> FOO | FO1|FO2 | F10 | F11 | F12 | F20 | F21 | F22 | F23 | F24 |
F25 | F26
*RST: FOO0

Example: /[Select DCI format
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:USAG
CRNT
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:DCIF
FOO

Manual operation: See "DCI Format" on page 103
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:PDCCh<cf>:DCISettings:FDRassign <Assignment>

This command defines the frequency domain resource assignment of the DCI fields.

Prerequisites for this command

® Select DClformat 1_0 (CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:COReset<cr>:PDCCh<cf>:DCIFormat).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Bandwidth part

<cr> CORESET

<cf> 0

Parameters:

<Assignment> CUSTom
Custom
ALL
All ones
*RST: CUSTom

Example: /[Select frequency resource assignment for DCI transmission
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCHO:USAG
CRNT
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCHO:DCIF
F10
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCHO:DCIS:
SCOP ALL

Manual operation: See "Content" on page 104

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:PDCCh<cf>:DCISettings:ITEM <DCIField>, <BitLength>

This command defines the bit length for DCI fields.

Prerequisites for this command

® Availability of parameters depend on the selected DCI format (CONFigure [ :
NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:SLOT<sl>:COReset<cr>:
PDCCh<cf>:DCIFormat on page 299).

Note that, depending on the DCI format, some bit lengths are fix and cannot be
changed.

Suffix:
<cc> Component Carrier
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<fr> Frame

<bwp> Bandwidth part

<s|> Bandwidth part

<cr> CORESET

<cf> 0

Parameters:

<DCIField> For an overview of parameters, see Table 6-4.

<BitLength> *RST: depends on DCI field

Example: //Define bit length for "Time Domain Resource Assignment”
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:USAG
CRNT
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:DCIF
FO1
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:DCIS:
ITEM TDR, 2

Example: /[Define bit length for "Slot Format Indicator” incl. number of indi-
cators
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:USAG
SFIR
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:DCIF
E20

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:DCIS:
ITEM SFIN,4
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:DCIS:
ITEM N, 2

Manual operation: See "Content" on page 104

Table 6-4: List of DCI fields

DCI field SCPI parameter
"Identifier for DCI formats" IFDFormats
"Frequency Domain Resource Assignment” FDRassign
"Time Domain Resource Assignment" TDRassign
"Frequency Hopping Flag" FHFLag
"Modulation and Coding Scheme (TB1)" MCS1
"New Data Indicator (TB1)" NDI1
"Redundancy Version (TB1)" RV1
"HARQ Process Number" HPNumber
"TPC Command for Scheduled PUSCH" TCSPusch
"Padding Bits" PBITs
"UL/SUL Indicator" USUL
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DCI field SCPI parameter
"ChannelAccess-Cpext" CACPext
"Carrier Indicator" CARRier
"DFI Flag" DFIFlag
"HARQ-ACK Bitmap" HABitmap
"Bandwidth Part Indicator" BPINdicator
"(1st) Downlink Assignment Index" DAIM

"2nd Downlink Assignment Index" DAI2

"SRS Resource Indicator" SRINdicator
"Precoding Information and Number of Layers" PINLayers
"Antenna Ports" APORts
"SRS Request" SRSRequest
"CSI Request" CSIRequest
"CBG Transmission Information (CBGTI)" CBGTi
"PTRS-DMRS Association" PDASso
"beta_offset Indicator" BOINdicator
"DMRS Sequence Initialization" DSINit
"UL-SCH Indicator" USCH
"ChannelAccess-Cpext-CAPC" CAPC
"Open-loop Power Control Parameter Set Indica- OPCParam
tion"

"Priority Indicator" PINDicator
"Invalid Symbol Pattern Indicator" ISPindicator
"Minimum Applicable Scheduling Offset Indicator" MASoffset
"SCell Dormancy Indication" SDINdicator
"Random Access Preamble Index" RAPindex
"SS/PBCH Index" SPINdex
"PRACH Mask Index" PMINdex
"Reserved Bits" RBITs
"VRB-to-PRB Mapping" VTPMapping
"PUCCH Resource Indicator" PRINdicator
"PDSCH-to-HARQ Feedback Timing Indicator" PHFTiming
"Short Message Indicator" SMINdicator
"Short Message" SMESsage
"TB Scaling" TBSCaling
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DCI field SCPI parameter
"System Information Indicator" SlINdicator
"LBSs of SFN" LOSFn

"PRB Bundling Size Indicator" PBSindicator
"Rate Matching Indicator" RMINdicator
"ZP CSI-RS Trigger" ZCRTrigger
"Modulation and Coding Scheme (TB2)" MCS2

"New Data Indicator (TB2)" NDI2
"Redundancy Version (TB2)" RV2
"One-shot HARQ-ACK Request" OHARequest
"PDSCH Group Index" PGINdex
"New Feedback Indicator" NFINdicator
"Number of Requested PDSCH Group" NRPGroup
"Transmission Configuration Indication" TCINdication
"CBG Flushing out Information (CBGFI)" CBGFi

"Slot Format Indicator" SFINdicator
Indicator index N

"Available RB Set Indicator" ARBSet
Indicator index N1

"COT Duration Indicator" COTDuration
Indicator index N2
"Monitoring Group Flag" MGFLag
Indicator index M
"Pre-emption Indication" PEINdication
Indicator index N

"Closed Loop Indicator" CLINdicator
"TPC Command" TPCCommand
"Cancellation Indication" CINDication
Indicator index N
"Availability Indicator" AINDicator
Indicator index N

"Wake Up Indication” WUINdication
"SCell Dormancy Indication" SDINdication
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:PDCCh<cf>:DCISettings:LIST?

This command queries the DCI fields available for the currently selected DCI format
and the number of bits each DCI field uses.

Prerequisites for this command

® Selecta DCI format .(CONFigure [ :NR5G] : DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:PDCCh<cf>:DCIFormat).

® Assign bits to the DCI fields (CONFigure [ :NR5G] : DL [ : CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<s1>:COReset<cr>:PDCCh<cf>:DCISettings:ITEM).

Suffix:
<cc>

<fr>
<bwp>
<s|>
<cr>

<cf>

Return values:

<List>

Example:

Usage:

Manual operation:

Component Carrier
Frame

Bandwidth part
Bandwidth part
CORESET

0

String that contains the names of the DCI fields and the number
of bits they use as a comma separated list.

/IQuery DCI field information
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:USAG
TPUC
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:DCIF
F22
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:DCIS:
LIST?

would return:

'Closed Loop Indicator,0,TPC Command,2'

Query only
See "Content" on page 104

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:PDCCh<cf>:DCISettings:NOBLock <Blocks>

This command defines the number of blocks that DCI is transmitted in.

Prerequisites for this command

® Select a DCI format that supports multiple transmission (CONFigure [ :NR5G] :
DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:COReset<cr>:
PDCCh<cf>:DCIFormat).

Suffix:
<cc>
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<fr> Frame

<bwp> Bandwidth part

<s|> Bandwidth part

<cr> CORESET

<cf> 0

Parameters:

<Blocks> *RST: 1

Example: /[Select number of blocks for DCI transmission
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCHO:USAG
TPUS
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCHO:DCIF
F22
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCHO:DCIS:
NOBL 4

Manual operation: See "Content" on page 104

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
COReset<cr>:PDCCh<cf>:DCISettings:SCOPe <Scope>

This command defines the scope of the DCI fields.

Prerequisites for this command

® Select DClformat 0_1 (CONFigure[:NR5G] :DL[:CC<cc>] :FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:COReset<cr>:PDCCh<cf>:DCIFormat).

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<sl> Bandwidth part
<cr> CORESET
<cf> 0
Parameters:
<Scope> ICDF
Indicate CG-DFI
SPUS
Schedule PUSCH
*RST: ICDF
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Example: /[Select scope of DCI transmission
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCHO:USAG
SPCR
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCHO:DCIF
FO1
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCHO:DCIS:
SCOP SPUS

Manual operation: See "Content" on page 104

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
COReset<cr>:PDCCh<cf>:DCISettings:TPCCommand <Value>

This command defines the number of TCP commands that are transmitted in the DCI.

Prerequisites for this command

® Select a DCI format that supports transmission of multiple TCP commands
(CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:BWPart<bwp>:SLOT<s1>:
COReset<cr>:PDCCh<cf>:DCIFormat).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Bandwidth part

<cr> CORESET

<cf> 0

Parameters:

<Value> *RST: 1

Example: /ISelect number of TCP commands
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:USAG
TSRN
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:DCIF
F23
CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:DCIS:
TPCC 2

Manual operation: See "Content" on page 104

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
COReset<cr>:PDCCh<cf>:PLENgth <Bits>

This command defines the bit length of the PDCCH.

Suffix:
<cc> Component Carrier
<fr> Frame
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<bwp> Bandwidth part

<s|> Bandwidth part

<cr> CORESET

<cf> 0

Parameters:

<Bits> *RST: 44

Example: //Select PDCCH pattern length

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:PLEN 22

Manual operation: See "Pattern Length" on page 104

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
COReset<cr>:PDCCh<cf>:RNTI <Value>

This command selects the CORESET radio network identifier (RNTI).

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
<sl> Bandwidth part
<cr> CORESET

<cf> 0

Parameters:

<Value> *RST: 0
Example: /[Select RNTI

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:RNTI 2

Manual operation: See "RNTI" on page 103

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
COReset<cr>:PDCCh<cf>:USAGe <Usage>

This command selects the RNTI type for a PDCCH.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
<sl|> Bandwidth part
<cr> CORESET

<cf> 0
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Parameters:
<Usage> CRNT | CSRN | MCSC | TCRN | SPCR | PRNT | SIRN | RNRN |
MSGB | SFIR | INTR | TPUS | TPUC | TSRN | CIRN | AIRN |
PSRN
*RST: CRNT
Example: //Select RNTI type

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PDCCO:USAG

CSRN

Manual operation: See "Usage" on page 103

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:

COReset<cr>:PGRanularity <Method>

This command selects the precoder granularity for the PDCCH DMRS.

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<s|> Bandwidth part
<cr> CORESET
Parameters:
<Method> ACRBs
All contiguous RBs.
REGBundle
REG bundles only.
Example: //Define precoder granularity

CONF:DL:CC2:FRAM3:BWP2:SLOT4:COR3:PGR ACRB

Manual operation: See "Precoder Granularity" on page 99

Enhanced PDSCH Settings: DMRS

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:CLMapPiNg. ... ceeueeerrieerenee e eeeeeeen e e eeenans
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:DMRS:AP......coiiiiiiiiiieeeiee e
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:CGWD.......ccovuiiiiiiiiiiiiiiere e
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:DMRS:CTYPE.....couuiiiieiiieeee e
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:DMRS:MSYMboI:APOSItioN.......cccevvniieennrieieeeennn.
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:MSYMbOILENGth.........cccovviviiiiiiiiiiiiin,
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCatioN<al>DMRSIMTYPE....ceeiiitiiaaaaaaae e e e e e e e e e e e e e e e e et e e e e e ns 312
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:DMRSINSCI.....ccuuueiieeieiiiiieeeeeeeeiee e e e e eeeeee e e e s eetreeeeeeeeenneeeeeeeennas 312
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALL0Cation<al>:DMRS:POWET......ccttiiiiiiiiiiiiitee ittt e e e e e e e eieebe et e e e e e e e e e e s aaneeeeeas 313
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCatioN<al>DMRS RS T ....cciitiiiiiiiiitie e ae e e e e e e e e e e e e e e e e e e e e et eeeenaneeeane e ens 314
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:SGENEration.........cccceveiiuieeieeeiiiie e e ceeiiee e ee e e e e eeeananes 314
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLOCation<al>:DMRS:SID.......ccccieieeeeeeeieiiiinier i rersssse e e e e e eaeaaaaaaeeeeeeeeereraeasrnrannnas 315
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCatioN<al>DIMRS:ITAPOS. ...ccitiiaeaeieiiaeiieieeeeeeeaeae e e s e e eeeeeeeeeaaaaeeeaaaaannneneees 315
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
F AN o Yoz o] RF=1 bl o o | N 316
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLOCAtIONSAISIUEID . ..ciiiieieieeeeiiieiee e sttt e s seiee e e st e e e s nntae e e s e enbee e e s e nnneeeeeeennes 316
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLOCAHON<AIZ IV TPINEI . ....tttteeeeeeee e e ettt e e e e e e e e e e e e e e e neneeeeeeeas 317

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:CLMapping <Mapping>

This command selects the codeword to layer mapping.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<g|> Slot

<al> Allocation

Parameters:

<Mapping> LC11 | LC21 | LC31 | LC41|LC51|LC61|LC71]|LC81|LCI1|
LC101 | LC111 | LC121 | LC22 | LC32 | LC42 | LC52 | LCB2 |
LC72 | LC82
The availability of codeword to layer mappings depends on:
* DM-RS configuration type (CONFigure [ :NR5G] : DL [ :
CC<cc>] : FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:DMRS:CTYPe)
* DM-RS length (CONFigure [ :NR5G] : DL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:
DMRS :MSYMbol : LENGth)
*RST: LC11

Example: //Select codeword to layer mapping

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:CLM LC21
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Manual operation: See "Codeword to Layer Mapping" on page 107

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:DMRS:AP <AntennaPorts>

This command selects the antenna ports for PDSCH transmission.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Slot

<al> 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] :DL[:CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:
CLMapping).

Example: //Map layers to antenna ports

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:CLM LC21
CONF:DL:CC2:FRAM3:BWP2:SLOT4 :ALL5:DMRS: AP
1000,1001

Manual operation: See "Antenna Port" on page 107

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:CGWD <CDMGroups>

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<g|> Slot

<al> Allocation

Parameters:

<CDMGroups> *RST: 0

Example: //Select CMD groups without data

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:CGWD 2

Manual operation: See "CDM Groups w/o Data" on page 107
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:CTYPe <Configuration>

This command selects the PDSCH DM-RS configuration type.

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<s|> Bandwidth part
<al> Allocation
Parameters:
<Configuration> 112
*RST: 1
Example: //Define DM-RS configuration

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:CTYP 1

Manual operation: See "PDSCH DMRS Location" on page 106

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:DMRS:MSYMbol:APOSition <Symbol>

This command defines the position of additional DM-RS.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Bandwidth part

<al> Allocation

Parameters:

<Symbol> 011123

Example: //Define position of additional DM-RS
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5: DMRS : MSYM:
APOS 3

Manual operation: See "Multi Symbol DMRS" on page 106

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:DMRS:MSYMbol:LENGth <Symbols>

This command defines the length of the DM-RS.

Suffix:
<cc> Component Carrier
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<bwp>
<s|>

<al>

Parameters:

<Symbols>

Example:

Manual operation:
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Configuration

Frame
Bandwidth part
Bandwidth part

Allocation

1

DM-RS transmitted on 1 symbol.
2

DM-RS transmitted on 2 symbols.
*RST: 1

/[Define DM-RS length
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:MSYM:
LENG 2

See "Multi Symbol DMRS" on page 106

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:DMRS:MTYPe <Mapping>

This command selects the mapping type of the PDSCH DM-RS.

Suffix:
<CC>

<fr>
<bwp>
<s|>

<al>

Parameters:

<Mapping>

Example:

Manual operation:

Component Carrier
Frame

Bandwidth part
Bandwidth part

Allocation

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

//Define DM-RS mapping
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:MTYP B

See "PDSCH DMRS Location" on page 106

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:DMRS:NSCid <Value>

This command defines the scrambling ID for the PDSCH DM-RS sequence generation.
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Prerequisites for this command

® Select sequence generation method "n_IDADMRS" (CONFigure [ :NR5G] : DL :
CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:

SGENeration).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

<al> Allocation

Parameters:

<Value> 011

Example: //Define DM-RS scrambling ID
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5 : DMRS : SGEN
DSID

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:NSC 1

Manual operation: See "PDSCH DMRS Sequence Generation" on page 106

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:DMRS:POWer <Power>

This command defines the PDSCH DM-RS power relative to the PDSCH.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

<al> Allocation

Parameters:

<Power> <numeric value>
*RST: 0
Default unit: dB

Example: /[Define DM-RS power

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:POW 0.5

Manual operation: See "PDSCH DMRS Rel Power" on page 107
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:RST <State>

This command turns low peak to average power ratio for the PDSCH DMRS on and

off.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<s|> Slot

<al> Allocation

Parameters:

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

Example: /[Turn on dmrs-downlink-r16

CONF:DL:CC2:FRAM3:BWP2:SLOT4 :ALL5:DMRS:RST ON

Manual operation: See "DMRS-Downlink-r16" on page 108

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:SGENeration <Method>

This command selects the PDSCH DM-RS sequence generation method.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<s|> Bandwidth part

<al> Allocation

Parameters:

<Method> NIDCell
Sequence generation based on the cell ID.
NIDDmrs
Sequence generation based on a pseudo-random seed value.
*RST: NIDCell

Example: /IDefine DM-RS sequence type
CONF:DL:CC2:FRAM3:BWP2:SLOT4 :ALL5 : DMRS : SGEN
NIDC

Manual operation: See "PDSCH DMRS Sequence Generation" on page 106
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:SID <Value>

This command defines the seed value for the PDSCH DM-RS sequence generation.

Prerequisites for this command

® Select sequence generation method DMRS-Scrambling-ID (CONFigure [ :NR5G] :
DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:
DMRS : SGENeration).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<s|> Bandwidth part

<al> Allocation

Parameters:

<Value> <numeric value> (integer only)
*RST: 0

Example: //Define seed value
CONF:DL:CC2:FRAM3:BWP2:SLOT4 :ALL5 : DMRS : SGEN
DSID

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS:SID 15

Manual operation: See "PDSCH DMRS Sequence Generation" on page 106

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:DMRS:TAPos <Symbol>

This command defines the first symbol that the DM-RS uses.

Prerequisites for this command

® Select DM-RS mapping type A (CONFigure [ :NR5G] : DL [ :CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:DMRS:MTYPe).

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
<s|> Bandwidth part
<al> Allocation
Parameters:

<Symbol> 2|3
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Example: //Define position of DM-RS
CONF:DL:CC2:FRAM3:BWP2:SLOT4 :ALL5:DMRS:MTYP A
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:DMRS: TAP 3

Manual operation: See "PDSCH DMRS Location" on page 106

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:RPOint <Reference>

This command defines the reference point of the PDSCH DMRS.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

<al> Allocation

Parameters:

<Reference> BWPStart
Reference point is the first subcarrier of the bandwidth part the
PDSCH DMRS is in.
RPA
Reference point is the reference point A.
*RST: RPA

Example: /[Select reference point for PDSCH DMRS

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:RPO BWPS

Manual operation: See "Reference Point" on page 108

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:UEID <ID>

This command defines the user ID of a PDSCH allocation.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<s|> Bandwidth part

<al> Allocation

Parameters:

<ID> <numeric value> (integer only)
Example: /[Define allocation 1D

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:UEID 8
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Manual operation: See "ID" on page 96
See "User ID" on page 105

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:VTPinter <Type>

This command selects the interleaving size of VRB bundles.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

<al> Allocation

Parameters:

<Type> NINT
No resource block bundling.
<numeric_value> (integer only)
Size of a VRB bundle (2 or 4 resource blocks).
*RST: NINT

Example: //Select interleaving size

CONF:DL:CC2:FRAM3:BWP2:SLOT4 :ALL5:VTP 4

Manual operation: See "VRB-to-PRB Interleaver" on page 105

Enhanced PDSCH Settings: PTRS

Commands to configure the PTRS described elsewhere.

® CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:UEID on page 316

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:

ALLOCAtION<AIZIPTRSIK ittt ettt e e e e e e e e e e e e e e e e s ennnes 317
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:

ALLOCAtIONSAIZIPTRS L. ..ot e e e e e e e e e e e e e e e e eeeeeeeees 318
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:

ALLOCAtioN<al>:PTRSIPOWET.......cuuuiiieeiiiiiie e eeeettee e e e e e taee e e e s ee e e e e s eetna e e eeeeeees 319
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:

ALLocation<al>:PTRS:REOFFSEL. ... .uuuiiitiiiaiiiae ettt e e ee e e e e 319
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:

ALLOCAtION<Al> PTRSISTATE] et ieeeeeieie e e e eetetee s e e e e ee e e e e e e eerae e e e e ee e e e e e eeeaaaees 320

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl|>:
ALLocation<al>:PTRS:K <Value>

This command defines an offset for the PTRS in the frequency domain.
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Prerequisites for this command

® Turnon PTRS (CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<Sl>:ALLocation<al>:PTRS[:STATe])

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

<al> Allocation

Parameters:

<Value> 2| 4 [subcarrier]
*RST: 1

Example: //Define PTRS offset

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:PTRS ON
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:PTRS:K 4

Manual operation: See "PTRS Configuration” on page 109

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:PTRS:L <Value>

This command defines an offset for the PTRS in the time domain.

Prerequisites for this command

® Turnon PTRS (CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:PTRS[:STATe]).

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

<al> Allocation

Parameters:

<Value> 1|2 |4 [OFDM symbols]
*RST: 1

Example: //Define PTRS offset

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:PTRS ON
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:PTRS:L 4

Manual operation: See "PTRS Configuration" on page 109
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:PTRS:POWer <Power>

This command defines the relative power of the PTRS.

Prerequisites for this command

® Turnon PTRS (CONFigure[:NR5G] :DL[:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<Sl>:ALLocation<al>:PTRS[:STATe})

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Bandwidth part

<al> Allocation

Parameters:

<Power> <numeric value>
*RST: 0
Default unit: dB

Example: /IDefine PTRS power

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5: PTRS ON
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5: PTRS:POW 1DB

Manual operation: See "PTRS Configuration" on page 109

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:PTRS:REOFfset <Offset>

This command defines the location of the PTRS in the frequency domain relative to the
first subcarrier.
Prerequisites for this command

® Turnon PTRS (CONFigure[ :NR5G] : DL [:CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:PTRS[:STATe})

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl> Bandwidth part

<al> Allocation

Parameters:

<Offset> 0S00 | 0OS01 | OS10 | OS11

Defines an offset.
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NONE

No offset.

*RST: 00
Example: //Define PTRS offset

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5: PTRS ON
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5: PTRS : REOF
0s10

Manual operation: See "PTRS Configuration” on page 109

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:PTRS[:STATe] <State>

This command turns the PTRS on and off.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Bandwidth part

<al> Allocation

Parameters:

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

Example: /[Turn on PTRS

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5: PTRS ON

Manual operation: See "PTRS Configuration" on page 109

6.9.16 Enhanced PDSCH Settings: Scrambling / Coding

Commands to configure the PTRS described elsewhere.

® CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl>:
ALLocation<al>:UEID on page 316

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:

ALLocation<al>:CCODING:IMCS......ciiiieiiiieieeeeeetee et e e e e e e e ee s e e e e e erananes 321
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:

ALLocation<al>:CCODING:MCSTaDIE.........ccceeiiiiiiieieiiiiicrcere e e e e e e e e e e aeeeeeeeeeeeeees 321
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl>:

ALLocation<al>:CCODING:RVINGEX..cceieieeeeeeeeeeeeeee ettt e e e e e eaeeeens 322
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:CCODING TBSFS. . uttitieieeeieeeeeee et e e e e e aaeaeens 322
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:SCRAMDIING.......cceeeieiiiiiieiiiieaeaaaa e e e e e e e e eeeeeeereeeeeeeeeeeeenenennannaaaas 323
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:
ALLocation<al>:SCRamMbIING:DSID........ccuuuiieeeeeiiiiieieeeieetieeeeeeeeetreeeeeeeasteeeeeseeranns 323

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:CCODing:IMCS <Value>

This command selects the MCS index (lycs)-

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<sl|> Slot

<al> Allocation

Parameters:

<Value> The value range depends on the modulation order
(CONFigure [ :NR5G] : DL [ :CC<cc>] : FRAMe<fr>:
BWPart<bwp>:SLOT<sl>:ALLocation<al>:CCODing:
MCSTable).
*RST: 0

Example: /[Select MCS index for modulation order 256QAM
CONF:DL:CC2:FRAM3 :BWP2:SLOT4 :ALL5:CCOD:MCST
0256

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:CCOD:IMCS 2

Manual operation: See "Channel Coding" on page 110

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI|>:
ALLocation<al>:CCODing:MCSTable <Table>

This command selects the modulation order (MCS table) of the PDSCH.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
<s|> Slot

<al> Allocation
Parameters:

<Table> Q64

Table for 64QAM.
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Q64L
Table for 64QAM LowSE.

Q256
Table for 256 QAM.

*RST: Q64

Example: /ISelect modulation order
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:CCOD:MCST Q64

Manual operation: See "Channel Coding" on page 110

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:CCODing:RVINdex <Index>

This command selects the redundancy version index.

Suffix:
<cc> Component Carrier
<fr> Frame
<bwp> Bandwidth part
<sl> Slot
<al> Allocation
Parameters:
<Index> Range: 0 to 3
*RST: 0
Example: /[Select redundancy version index

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:CCOD:RVIN 1

Manual operation: See "Channel Coding" on page 110

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:CCODing:TBSFs <Factor>

This command selects the transport block scaling factor S.

Suffix:

<cc> Component Carrier
<fr> Frame

<bwp> Bandwidth part
<sl|> Slot

<al> Allocation
Parameters:

<Factor> ONE
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HALF
§=05

QUAR
S$=0.25

*RST: ONE

Example: //Select TB scaling factor S
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:CCOD: TBSF
HALF

Manual operation: See "Channel Coding" on page 110

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:SCRambling <Method>

This command selects the PDSCH scrambling method.

Suffix:

<cc> Component Carrier

<fr> Frame

<bwp> Bandwidth part

<g|> Slot

<al> 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 PDSCH scrambling method

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:SCR NIDC

Manual operation: See "PDSCH Scrambling" on page 110

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:
ALLocation<al>:SCRambling:DSID <Value>

This command defines the seed value for the PDSCH scrambling.

Prerequisites for this command

® Select sequence generation method DMRS-Scrambling-ID (CONFigure [ :NR5G] :
DL[:CC<cc>] :FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:

SCRambling).
Suffix:
<cc> Component Carrier
<fr> Frame
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<bwp> Bandwidth part

<sl> Slot

<al> Allocation

Parameters:

<Value> <numeric value> (integer only)
*RST: 0

Example: /[Define seed value

CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:SCR DSID
CONF:DL:CC2:FRAM3:BWP2:SLOT4:ALL5:SCR:DSID 10

Manual operation: See "PDSCH Scrambling" on page 110

Antenna Port Configuration

CONFigure[:NR5G]:DL[:CC<cc>]:PAMapping<cf>:CSIRS:AP<ap>.........cceereerrrerniereerenrnnnnnns 324
CONFigure[:NR5G]:DL[:CC<cc>]:PAMapping<cf>:PDSCh:AP<ap>........cccevvvviereerrinneienennns 324
CONFigure[:NR5G]:DL[:CC<cc>]:PAMapping<cf>:STATE........ceeeeeeeerereeeeeeeeeeeienenieaae s 325

CONFigure[:NR5G]:DL[:CC<cc>]:PAMapping<cf>:CSIRs:AP<ap> <State>

This command selects the antenna port(s) on which the CSI reference signal is trans-
mitted.

Suffix:
<cc> Component Carrier
<cf> 1.2
Antenna port configuration
<ap> 3000...3031
Antenna port
Parameters:
<State> ON|OFF|1]0
*RST: AP 3000 = ON
Example: /[Transmit CSI RS on antenna port 3010 in configuration 2

CONF:DL:CC2:PAM2:CSIR:AP3010

Manual operation: See "CSI-RS" on page 112

CONFigure[:NR5G]:DL[:CC<cc>]:PAMapping<cf>:PDSCh:AP<ap> <State>

This command selects the antenna port(s) on which the PDSCH is transmitted.

Suffix:
<cc> Component Carrier
<cf> 1..2

Antenna port configuration
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<ap> 1000...1011
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 1002 in configuration 1

CONF:DL:CC1:PAMI1:PDSCH:AP1002 ON

Manual operation: See "PDSCH" on page 112

CONFigure[:NR5G]:DL[:CC<cc>]:PAMapping<cf>:STATe <State>
This command 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> Component Carrier
<cf> 1..2

Antenna port configuration
Parameters:
<State> ON|OFF|1]0

*RST: ON for configuration 1
Example: /[Turn on antenna port configuration 2

CONF:DL:CC2:PAM2:STAT ON

Manual operation: See "State" on page 112

6.9.18 Advanced Settings: Global

CONFigure[:NR5G]:DL[:CC<CC:EUIDS. .. .ccieeteieeeeeeeetceeeeeeeeeee e et e e e e e e e e e e eeraaanes 326
CONFIgUrE[:NREG]:DLECCKCESTFNNF .ttt eeeeeeeeeeeseseeseeeeeeseeeeeseeeeeseeseeseeeneseeeens 326
CONFIgUrE[:NRBG]:DLECCKCEIDC e eeeeeeseeeeeeeeeeeseeeseeeeseeeseeseseeeeeaeeeesensaseseesesenenens 326
CONFigure[:NR5G]:DL[:CC<cc>]:RFUC:FZERO:FREQUENCY......cceeereerieieeeeeeiiieeeeeeeeieenes 327
CONFigure[:NR5G]:DL[:CC<cc>]:RFUC:FZERO:MODE..........uuucaieiaieieeeeeeeeeeeeeeeeeeeeeeeneeeeens 327
CONFigure[:NR5G]:DL[:CC<CC>]:RFUC:STATE.....evvrrrrrrrrrrnriieiieiesereeeeeeaeererereeeeesesssssranane, 328
CONFigUre[:NRS5G]:DL[ECC<CC>]:SSCA. ...ttt ettt e ettt e e e e e et ee s e e e e eetee e e e e easbaaeeaaees 328
CONFIgUre[:NRS G FEL C: ST AT e ittt et et et e e e e e aeans 328
[SENSE:]POWETICATEGONY . .ceeeieieeeeeiettateettntasaaaaaaaaaaeaesaaaaaaaaeeeeeeaeaaeassnbnsnnnanaaaaaaeaeeeeas 328
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CONFigure[:NR5G]:DL[:CC<cc>]:EUIDs <I|Ds>

This command defines user |IDs that are excluded from the calculation of modulation-
specific EVM results.

Suffix:

<cc> Component Carrier

Parameters:

<|Ds> String containg the user IDs to exclude. This is either a comma-
separated list (1,2,5,6), a range (1-6) or a combination of both.

Example: /[Exclude user IDs

CONF:DL:EUID "1,3,5-6"

Manual operation: See "Exclude User IDs" on page 114

CONFigure[:NR5G]:DL[:CC<cc>]:FNNF <FrameNumber>

This command defines the 5G NR system frame number.

Suffix:

<cc> irrelevant
Parameters:

<FrameNumber> *RST: 0
Example: //Define frame number

CONF:UL:FNNE 432

Manual operation: See "Frame Number n_f" on page 114

CONFigure[:NR5G]:DL[:CC<cc>]:IDC <State>

This command turns analysis of the DC carrier on and off.

Suffix:

<cc> Component Carrier

Parameters:

<State> OFF | 0
Includes the DC carrier in the analysis.
ON |1
Excludes the DC carrier from the analysis.
COMPensate
Compensates the DC carrier.
*RST: OFF

Example: /Do not analyze DC carrier

CONF:DL:CC2:IDC ON

Manual operation: See "Handling of Carrier Leakage" on page 114
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CONFigure[:NR5G]:DL[:CC<cc>]:RFUC:FZERo:FREQuency <Frequency>
This command selects a frequency for RF upconversion.

Prerequisites for this command

® Turn on phase compensation (CONFigure [ :NR5G] : DL [ : CC<cc>] :RFUC:
STATe).

® Select mode to select custom frequency (CONFigure [ :NR5G] :DL[:CC<cc>] :
RFUC:FZERo : MODE).

Suffix:
<cc> Component Carrier
Parameters:
<Frequency> <numeric value>
*RST: 0
Default unit: Hz
Example: /[Define frequency for RF upconversion

CONF:DL:CC2:RFUC:STAT ON
CONF:DL:CC2:RFUC:FZER:MODE MAN
CONF:DL:CC2:RFUC:FZER:FREQ 800MHZ

Manual operation: See "RF Upconversion" on page 114

CONFigure[:NR5G]:DL[:CC<cc>]:RFUC:FZERo:MODE <Mode>
This command selects the frequency selection mode for RF upconversion.

Prerequisites for this command
® Turn on phase compensation (CONFigure [ :NR5G] : DL [ :CC<cc>] :RFUC:

STATe).

Suffix:

<cc> Component Carrier

Parameters:

<Mode> CF
Converts the signal to the center frequency.
MANual
Converts the signal to another frequency.
You can define the frequency with CONFigure [ :NR5G] : DL [ :
CC<cc>] :RFUC:FZERo: FREQuency.
*RST: CF

Example: /[Select frequency mode for RF upconversion

CONF:DL:CC2:RFUC:STAT ON
CONF:DL:CC2:RFUC:FZER:MODE CF

Manual operation: See "RF Upconversion" on page 114
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CONFigure[:NR5G]:DL[:CC<cc>]:RFUC:STATe <State>

This command turns RF upconversion and corresponding phase compensation on and

off.
Suffix:
<cc> Component Carrier
Parameters:
<State> ON|OFF|1]|0
*RST: ON
Example: /[Turn on phase compensation

CONF:DL:CC2:RFUC:STAT ON

Manual operation: See "RF Upconversion" on page 114

CONFigure[:NR5G]:DL[:CC<cc>]:SSCA <State>

This command turn shared spectrum channel access on and off.

Suffix:
<cc> Component Carrier
Parameters:
<State> ON|OFF|1]|0
*RST: OFF
Example: /[Turn on shared spectrum channel acces

CONF:DL:SSCA ON

Manual operation: See "Shared Spectrum Channel Access" on page 115

CONFigure[:NR5G]:FELC:STATe <State>

This command turns the frequency error limit check on and off.

Parameters:
<State> ON|OFF|1]0
*RST: ON
Example: /[Turn on frequency error limit check

CONF:FELC:STAT ON

Manual operation: See "Frequency Error Limit Check" on page 115

[SENSe:]POWer:CATegory <Category>
This command selects the base station category-

Parameters:
<Category> A
Category A base station.
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B

Category B base station.

LARE

Large area base station.

MED

Medium area base station.

*RST: A
Example: /[Select base station category

POW:CAT B
Manual operation: See "Category" on page 115
Advanced Settings: Reference Point A
CONFigure[:NR5G]:DL[:CC<cC>]:RPA:AFREQUENCY?.....ccieirieieeeeeeiiieeeeeeeetieeeeeseennnesenaeens 329
CONFigure[:NR5G]:DL[:CC<cC>]:RPA:KZERO:SCFT....cuiiiieeeeeeee ettt 329
CONFigure[:NR5G]:DL[:CC<cc>]:RPA:KZERO:SCOT ...ttt 330
CONFigure[:NR5G]:DL[:CC<CC>:RPAKZERO:SCST . ...eeeeeeeeeeeeeeeeeeeeee e e e 330
CONFigure[:NR5G]:DL[:CC<cC>]:RPAKZERO:SCTT..ciiiiiiiuiniiiaaaaaaeeeeeeeeeeaaeeeeeeeeeeeeeeenenens 330
CONFigure[:NR5G]:DL[:CC<CC>]:RPA:RTCF  ...cvuvtitetiriiiieieieieeeeeeeeeeeeeeeeeeeeeeeesessrssranananan. 331

CONFigure[:NR5G]:DL[:CC<cc>]:RPA:AFRequency?
This command queries the absolute frequency of the reference point A.

Suffix:
<cc> Component Carrier

Return values:
<Frequency> <numeric value>

Default unit: Hz

Example: //Query location of reference point A
CONF:DL:CC2:RPA:AFR?

Usage: Query only

Manual operation: See "Reference Point A" on page 116

CONFigure[:NR5G]:DL[:CC<cc>]:RPA:KZER0:SCFT <Offset>

This command defines an offset relative to reference point A for bandwidth parts with
15 kHz subcarrier spacing.

Prerequisites for this command
® Bandwidth part with 15 kHz subcarrier spacing is available.

Suffix:
<cc> Component Carrier

User Manual 1179.1206.02 — 02 329



R&S®FPS-K14x Remote Control

Configuration

Parameters:
<Offset> 6|0|6
Example: //Define offset

CONF:DL:CC2:RPA:KZER:SCFT O

Manual operation: See "k_0" on page 116

CONFigure[:NR5G]:DL[:CC<cc>]:RPA:KZER0:SCOT <Offset>

This command defines an offset relative to reference point A for bandwidth parts with
120 kHz subcarrier spacing.

Prerequisites for this command
® Bandwidth part with 120 kHz subcarrier spacing is available.

Suffix:

<cc> Component Carrier
Parameters:

<Offset> 6[0]|6

Example: /[Define offset

CONF:DL:CC2:RPA:KZER:SCOT O

Manual operation: See "k 0" on page 116

CONFigure[:NR5G]:DL[:CC<cc>]:RPA:KZERo0:SCST <Offset>

This command defines an offset relative to reference point A for bandwidth parts with
60 kHz subcarrier spacing.

Prerequisites for this command
® Bandwidth part with 60 kHz subcarrier spacing is available.

Suffix:

<cc> Component Carrier
Parameters:

<Offset> 6|06

Example: /[Define offset

CONF:DL:CC2:RPA:KZER:SCST O

Manual operation: See "k _0" on page 116

CONFigure[:NR5G]:DL[:CC<cc>]:RPA:KZERo:SCTT <Offset>

This command defines an offset relative to reference point A for bandwidth parts with
30 kHz subcarrier spacing.

Prerequisites for this command
® Bandwidth part with 30 kHz subcarrier spacing is available.
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Suffix:

<cc> Component Carrier
Parameters:

<Offset> 6|0|6

Example: /[Define offset

CONF:DL:CC2:RPA:KZER:SCTT 0

Manual operation: See "k_0" on page 116

CONFigure[:NR5G]:DL[:CC<cc>]:RPA:RTCF <Frequency>

This command defines the frequency of the reference point A relative to the carrier's
center frequency.

Suffix:
<cc> Component Carrier
Parameters:
<Frequency> <numeric value>
Default unit: Hz
Example: //Define location of reference point A

CONF:DL:CC2:RPA:RTCF -54.5MHZ

Manual operation: See "Reference Point A" on page 116

6.9.20 Advanced Settings: LTE-CRS Coexistence

CONFigure[:NR5G]:DL[:CC<CC>]:LTE:CBW.....ccetiereierennnnnnaaaaaeieeesesaaaaeeeeeeeeeeeeeeesnnnnnnnnnnnns 331
CONFigure[:NR5G]:DL[:CC<cc>].LTE:MBSFn:SUBFrame<sf>:STATE............cceeeeeererereennnnns 332
CONFigure[:NR5G]:DL[:CC<CC]:LTEINAP. ... ettt et e e e et e e e e e eeae e e e e eeeaaas 332
CONFigUre[:NR5G]:DLL:CC<CC:LTEPOINIA. v veeeeeereeeeeeeeseeseeeeeeeeeeeeseeeeeeseseeseesseeseeenenes 333
CONFIgUre[:NREG]:DLL:CC<CCiLTE:STATE. cvevveeeeeeeeeeeeeeeseseeseseseeeeseseseeseseseseeseeesesseeeses 333
CONFiIgUre[:NR5G]:DL[:CCLCCS:LTEVSHIfl. .. vevrereeeseseereeeerreeeeseseeeeseseseseeeeseseeeeennns 333

CONFigure[:NR5G]:DL[:CC<cc>]:LTE:CBW <ResourceBlocks>
This command selects the channel bandwidth of an LTE carrier.

Prerequisites for this command
® Turn on LTE-CRS coexistence (CONFigure [ :NR5G] : DL[:CC<cc>] :LTE:

STATe).
Suffix:
<cc> Component Carrier
Parameters:
<ResourceBlocks> N6 | N15| N25 | N50 | N75 | N100

*RST: N6
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Example: /[Select LTE channel bandwidth
CONF:DL:CC2:LTE:STAT ON
CONF:DL:CC2:LTE:CBW N25

Manual operation: See "LTE Bandwidth" on page 118

CONFigure[:NR5G]:DL[:CC<cc>]:LTE:MBSFn:SUBFrame<sf>:STATe <State>
This command turns MBSFN transmission in specific subframes on and off.

Prerequisites for this command
® Turn on LTE-CRS coexistence (CONFigure [ :NR5G] : DL [ :CC<cc>] : LTE:

STATe).
Suffix:
<cc> Component Carrier
<sf> 1..9
Subframe
Parameters:
<State> ON|OFF|1]0
*RST: OFF (all subframes)
Example: /[Turn on MBSFN transmission in subframe 2

CONF:DL:LTE:MBSF:SUBF2:STAT ON

Manual operation: See "MBSFN Subframes" on page 117

CONFigure[:NR5G]:DL[:CC<cc>]:LTE:NAP <APs>
This command selects the number of antenna ports for an LTE signal.

Prerequisites for this command
® Turn on LTE-CRS coexistence (CONFigure [ :NR5G] : DL [ :CC<cc>] : LTE:

STATe).

Suffix:

<cc> Component Carrier

Parameters:

<APs> AP1 | AP2 | AP4
1-, 2-, or 4 antenna port configurations.
*RST: AP1

Example: //Select number of LTE antenna ports

CONF:DL:CC2:LTE:STAT ON
CONF:DL:CC2:LTE:NAP AP2

Manual operation: See "LTE Antenna Ports" on page 118
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CONFigure[:NR5G]:DL[:CC<cc>]:LTE:POINta <Offset>

This command defines an LTE carrier offset relative to reference point A (in terms of
resource blocks).

Prerequisites for this command
® Turn on LTE-CRS coexistence (CONFigure [ :NR5G] : DL, [ :CC<cc>] : LTE:

STATe).
Suffix:
<cc> Component Carrier
Parameters:
<Offset> *RST: 0
Example: /[Define carrier offset

CONF:DL:CC2:LTE:STAT ON
CONF:DL:CC2:LTE:POIN 25

Manual operation: See "Offset to Point A" on page 117

CONFigure[:NR5G]:DL[:CC<cc>]:LTE:STATe <State>
This command turns coexistence with LTE resources on and off.

Prerequisites for this command

® Select subcarrier spacing of 15 kHz (CONFigure [ :NR5G] : DL [ : CC<cc>] :
FRAMe<fr>:BWPart<bwp>:SSPacing).

Suffix:
<cc> Component Carrier
Parameters:
<State> ON|OFF|1]0

*RST: OFF
Example: /[Turn on LTE coexistence

CONF:DL:CC2:FRAM:BWP1:SSP SS15
CONF:DL:CC2:LTE:STAT ON

Manual operation: See "State" on page 117

CONFigure[:NR5G]:DL[:CC<cc>]:LTE:VSHift <Value>
This command selects the vShift parameter for an LTE signal.

Prerequisites for this command
® Turn on LTE-CRS coexistence (CONFigure [ :NR5G] : DL [ :CC<cc>] : LTE:
STATe).

Suffix:
<cc> Component Carrier
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Parameters:
<Value> *RST: 0
Example: //Define vShift parameter

CONF:DL:CC2:LTE:STAT ON

CONF:DL:CC2:LTE:VSH 2
Manual operation: See "vShift" on page 118
Generator Control
CONFigure:GENerator:FREQuency:CENTer:SYNC[:STATE].....ceeeeeieeeeeeeeeeeieeininieeeaee e 334
CONFigure:GENerator:IPConnection:ADDRESS. .......uuuuruuuuuaaaaaiaeeeeeeeaeaeeeeeeeeeeeeeneenennnnnnnnns 335
CONFigure:GENerator:IPConnection:LEDSTate?.......uuuceieieieeei e e 335
CONFigure:GENerator:POWErLEVEL:STATE. ....cuuueeieeieeiieieeeeeetree s eeeeeetee e e e e e et eeeeeeananes 335
CONFigure:GENerator:LEVEl:DUTGAIN. .....ccuuuieieeeieitiiieeeeeetieeeeeeeeetieeeeseesanaeseesessnnsaneeees 336
CONFigure:GENerator:LEVEl:DUTLIMIL.........ccceiiiieieeieeeiiiiiiiceeeesese e e e e e e e e e e e e e e eeeeeeeeeeeenens 336
CONFigure:GENerator:LEVel:DUTLIMIit:STATE. . ..uuuueuuaaaaaa e e e e e e e e e eeeeeeeeeeeeeeeeeeeeeeeneneeeas 336
CONFigure:GENerator:POWEILEVEL.........cooiiiiiiieiieeeeee e 337
CONFigure:GENerator:QERROI?......ccceiiiieieiuut i aaaaaaaa e ae e e e e e e aeaeaaeeeeeeeeeeeaeaeeessnsnnnaeae e ens 337
CONFIgure:SETTINGSINRS G ......ceeieeieeeeieieeeeeeeeeeevett e seese s e s e eeeeaeaeaaeeeseeeeeeesesesessnrasanas 338
CONFigure:SETTINGS:NRSG:PINTEIVAL......ccuvuieieieiiiieieeeeeetieeeeeeeeetee e e e e eeeatee e e e e eebaaaeeaes 338
CONFigure:SETTINGSINRSG:SYNC .....uuiiiieieiiieieeieettiee e e et eetee e e e e e eeeaae e e e e eee e e e e e eenbaeas 338
CONFIGUIE: SE T TINGS R i e i e i e e e et e s e s e e e e e e e e e e e e e e e e e e e aeeeeeseabnaanaaanans 339
CONFigure:GENerator:RFOUIPUL:STATE] uuuuueeeeeeeetieteeeeeeiieeeeeeeete s e eeseeanneseeeeenannneeaeenenen 339
CONFigure:GENerator:CONTIOI:STATE]..ccuuuuieeeeeeieuieeeeereetnaeeeeeeannnaseeeereanaeeeeseennanaeaeeees 339
CONFigure:GENerator:SETTINGS:UPDAtE:RF .........cuuvuuieeiaaaiaie e e e e eeeeeeeeeeeeeeeeeeeeeeeeennannnas 340

CONFigure:GENerator:FREQuency:CENTer:SYNC[:STATe] <State>

This command turns frequency synchronization between analyzer and generator on
and off.

You can define the frequency itself with [SENSe: ] FREQuency:CENTer [ :CC<cc>].

Prerequisites for this command
® |P connection to a signal generator.
® Generator control state is on (CONFigure:GENerator:CONTrol [ :STATe]).

Parameters:

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

Example: /[Turn on RF output

CONF :GEN:CONT ON
CONF:GEN:FREQ:CENT ON

Manual operation: See "Center Frequency" on page 120
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CONFigure:GENerator:IPConnection:ADDRess <|PAddress>
This command defines the IP address of the connected signal generator.

Make sure to synchronize with *OPC? or *WAT to make sure that the command was
successfully applied on the generator before sending the next command.

Parameters:

<|PAddress> String containing the IP address or computer name.

Example: //IConnect to the generator with the stated IP address
CONF:GEN:IPC:ADDR '192.0.2.0';*WAI

Example: //IConnect to the generator with a computer name

CONF:GEN:IPC:ADDR 'MyGenerator'; *WATI

Manual operation: See "Generator IP Address" on page 119

CONFigure:GENerator:IPConnection:LEDState?
This command queries the state of connection to the signal generator.

Return values:

<State> GREen
Connection was successful.
GREY
Unknown connection state.
RED
Connection was not successful.
Example: CONF:GEN:IPC:LEDS?
would return, e.g.:
RED
Usage: Query only

Manual operation: See "Generator IP Address" on page 119

CONFigure:GENerator:POWer:LEVel:STATe <State>
This command turns level synchronization between analyzer and generator on and off.

Prerequisites for this command
® |P connection to a signal generator.
® (Generator control state is on (CONFigure:GENerator:CONTrol [:STATe]).

Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on level synchronization

CONF :GEN:CONT ON
CONF:GEN:POW:LEV:STAT ON
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Manual operation: See "Level Control State" on page 120

CONFigure:GENerator:LEVel:DUTGain <Level>

This command defines DUT level gain for generator level control.

Prerequisites for this command

® |P connection to a signal generator.

® Generator control state is on (CONFigure:GENerator:CONTrol [ :STATe]).
® [evel controlis on (CONFigure:GENerator:POWer:LEVel : STATe).

Parameters:

<Level> *RST: 0
Default unit: dB

Example: /[Define DUT gain

CONF:GEN:CONT ON
CONF:GEN:LEV:DUTG ON

Manual operation: See "DUT Gain" on page 121

CONFigure:GENerator:LEVel:DUTLimit <Level>

This command defines the output power RMS level of the generator.

Prerequisites for this command

® |P connection to a signal generator.

® Generator control state is on (CONFigure:GENerator:CONTrol [ :STATe]).
® |evel controlis on (CONFigure:GENerator:POWer:LEVel : STATe).

® DUT peak input power limit is on (CONFigure:GENerator:LEVel :DUTLimit :

STATe).
Parameters:
<Level> *RST: 30
Default unit: dB
Example: //Define peak input power

CONF :GEN:CONT ON
CONF:GEN:POW:LEV:STAT ON
CONF:GEN:LEV:DUTL:STAT ON
CONF:GEN:LEV:DUTL 10

Manual operation: See "Limit DUT Peak Input Power" on page 121
CONFigure:GENerator:LEVel:DUTLimit:STATe <State>

This command turns a limitation of the DUT peak input power on and off.

Define the peak input power with CONFigure:GENerator:LEVel :DUTLimit.
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Prerequisites for this command
® |P connection to a signal generator.
® Generator control state is on (CONFigure:GENerator:CONTrol [:STATe]).

® [evel controlis on (CONFigure:GENerator:POWer:LEVel : STATe).

Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: [[Turn on DUT input power limitation

CONF:GEN:CONT ON
CONF:GEN:POW:LEV:STAT ON
CONF:GEN:LEV:DUTL:STAT ON

Manual operation: See "Limit DUT Peak Input Power" on page 121

CONFigure:GENerator:POWer:LEVel <Level>

This command defines the output power RMS level of the generator.

Prerequisites for this command

® |P connection to a signal generator.

® Generator control state is on (CONFigure:GENerator:CONTrol [:STATe]).
® |evel controlis on (CONFigure:GENerator:POWer:LEVel : STATe).

Parameters:
<Level> *RST: 0
Default unit: dBm
Example: //Define generator output level

CONF:GEN:CONT ON
CONF:GEN:POW:LEV:STAT ON
CONF:GEN:POW:LEV -10

Manual operation: See "Level (RMS)" on page 120

CONFigure:GENerator:QERRor?
This command queries any errors that might have occurred for the generator control

Return values:
<Message> String containing the error messages.

Example: /IQuery error messages
CONF : GEN: QERR?

Usage: Query only
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CONFigure:SETTings:NR5G

This command downloads the NR signal description from the generator to the ana-
lyzer.

Prerequisites for this command
® |P connection to a signal generator.
® Generator control state is on (CONFigure:GENerator:CONTrol [ :STATe]).

Example: //Synchronize signal description
CONF :GEN:CONT ON
CONF:SETT:NR5G

Usage: Event

Manual operation: See "Query Settings from Generator" on page 121

CONFigure:SETTings:NR5G:PINTerval <Time>

This command defines the polling interval for periodic synchronization between ana-
lyzer and generator.

Prerequisites for this command

® |P connection to a signal generator.

® Generator control state is on (CONFigure:GENerator:CONTrol [ :STATe]).
® Periodic synchronization is on (CONFigure:SETTings:NR5G: SYNC).

Parameters:
<Time> Default unit: s
Example: /[Define polling interval

CONF:GEN:CONT ON
CONF:SETT:NR5G:SYNC ON
CONF:SETT:NR5G:PINT 30

Manual operation: See "Periodic synchronization of 5G NR settings" on page 121

CONFigure:SETTings:NR5G:SYNC <State>

This command turns periodic synchronization of the signal description on the analyzer
on and off.
Prerequisites for this command
® |P connection to a signal generator.
® Generator control state is on (CONFigure:GENerator:CONTrol [ :STATe]).
Parameters:
<State> ON|OFF|1]0
*RST: OFF
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Example: //Define polling interval
CONF:GEN:CONT ON
CONF:SETT:NR5G: SYNC ON

Manual operation: See "Periodic synchronization of 5G NR settings" on page 121

CONFigure:SETTings:RF

This command downloads the RF settings (frequency, level) from the generator to the
analyzer.

Prerequisites for this command
® |P connection to a signal generator.
® Generator control state is on (CONFigure:GENerator:CONTrol [:STATe]).

Example: //[Synchronize signal description
CONF:GEN:CONT ON
CONF:SETT:RF

Usage: Event

Manual operation: See "Query Settings from Generator" on page 121

CONFigure:GENerator:RFOutput[:STATe] <State>
This command turns the RF output of the generator on and off.

Prerequisites for this command
® |P connection to a signal generator.
® Generator control state is on (CONFigure:GENerator:CONTrol [:STATe]).

Parameters:

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

Example: /[Turn on RF output

CONF :GEN:CONT ON
CONF:GEN:RFO ON

Manual operation: See "RF Output State" on page 120

CONFigure:GENerator:CONTrol[:STATe] <State>
This command turns control over the signal generator on and off.

Prerequisites for this command
® |P connection to a signal generator.

Parameters:
<State> ON|OFF|1]|0

*RST: OFF
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Example: /[Turn on generator control
CONF :GEN:CONT ON

Manual operation: See "Generator Control State" on page 119

CONFigure:GENerator:SETTings:UPDate:RF

This command uploads the RF settings (frequency, level) from analyzer to the genera-
tor.

Prerequisites for this command
® |P connection to a signal generator.
® Generator control state is on (CONFigure:GENerator:CONTrol [:STATe]).

Example: //Upload RF settings
CONF:GEN:CONT ON
CONF:GEN:SETT:UPD:RF

Usage: Event

Manual operation: See "Upload RF Settings to Generator" on page 121

6.9.22 Input Configuration

Remote commands to configure the input described elsewhere:
® TINPut<ip>:COUPling on page 344

® TINPut<ip>:IMPedance on page 345

® [SENSe:]SWAPiqgon page 349

INPULKID> I LT  HPASS S TATE . et e et eeeetieeeeeeeeteee e e ettt e e e e e eeraae e e e e ereba e e eeeeasba e eeseesnnanns 340
INPULKID> FILTEr Y IGLSTATE] et e eeeeeeeeeeeeeeeeeeeeeeeeseeeseeeeeeeeesesesesesseeeeeeeeeesesesseeeeeeeeeaneeen 341

INPut<ip>:FILTer:HPASs[:STATe] <State>

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

This function requires an additional high-pass filter hardware option.

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

Suffix:
<ip> 112
irrelevant
Parameters:
<State> ON|OFF |01
OFF | 0

Switches the function off
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ON |1
Switches the function on
*RST: 0
Example: INP:FILT:HPAS ON
Turns on the filter.
INPut<ip>:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.
Suffix:
<ip> 112
irrelevant
Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF
Deactivates the YIG-preselector.
Manual operation: See " YIG-Preselector " on page 122
6.9.23 Frequency Configuration
[SENSe:]JFREQUENCY:CENTEI:CCCC>] . iiiiiiuieieeeieiiiiieeeeeetaieeeeeeeetie e eeeeeeaaaeeeeeeesnaseaaeens 341
[SENSe:]JFREQuency:CENTer[:CC<CC>]:0FFSEt....iiiiiiiiiiiiiiiiieeiiie e et e e 342
[SENSe:]FREQUENCY:CENTEISTEP. ...ttt e e s 342

[SENSe:]JFREQuency:CENTer[:CC<cc>] <Frequency>
This command sets the center frequency for RF measurements.

Component carrier measurements

® Defining or querying the frequency of the first carrier is possible with
FREQ:CENT:CC1. The CC1 part of the syntax is mandatory in that case.

® FREQ:CENT? queries the measurement frequency (center of the two carriers).

Suffix:
<cc> Component Carrier
Parameters:
<Frequency> <numeric value>
Range: fmin to fmax
*RST: 1 GHz
Default unit: Hz
Example: /[Define frequency for measurement on one carrier:
FREQ:CENT 1GHZ
Example: /[Define frequency for measurement on aggregated carriers:

FREQ:CENT:CC1l 850MHZ
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Manual operation: See "Frequency configuration" on page 63
See "Center Frequency" on page 120
See "Center Frequency" on page 123

[SENSe:]JFREQuency:CENTer[:CC<cc>]:OFFSet <Offset>
This command defines the general frequency offset.

For measurements on multiple component carriers, the command defines the fre-
quency offset for a component carrier. The effect of the command depends on the syn-
tax:

® When you omit the [CC<cc>] syntax element, the command defines the overall
frequency offset.
In that case, the value is added to the measurement frequency and, in case of
measurements with component carriers, the center frequency of the component
carriers.

® When you include the [CC<cc>] syntax element, the command defines the offset
of the component carrier relative the first component carrier.

In that case, the command is not available for the first component carrier -
thus, ...:CC1l:... is not possible.

Prerequisites for this command

® Select the first component carrier (CC1) as the reference point for the frequency
offset (CONFigure[ :NR5G] : OREL).

Suffix:

<cc> Component Carrier

Parameters:

<Offset> <numeric value>
» General frequency offset: frequency offset in Hz.
» Component carrier offset: frequency offset relative to the first
component carrier in Hz.
Default unit: Hz

Example: //Add a frequency offset of 50 Hz to the measurement frequency.
//If you are measuring component carriers, the value is also
added to the center frequencies of those carriers.
FREQ:CENT:0FFS 50HZ

Example: /[Define a frequency offset of 15 MHz for the second component

carrier relative to the first component carrier.
CONF:0REL CC1
FREQ:CENT:CC2:0FFS 15MHZ

Manual operation: See "Frequency configuration" on page 63
See "Center Frequency" on page 123

[SENSe:]JFREQuency:CENTer:STEP <StepSize>

This command defines the center frequency step size.
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Parameters:
<StepSize> fmax IS specified in the data sheet.

Range: 1 to fTMAX

*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 Stepsize" on page 123

6.9.24 Amplitude Configuration

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE:RLEVEL....cceeveeeeeeiiicniiiiieeeeee e e e 343
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALEe]:RLEVEl:OFFSet.....ccceeeieieiiiiiiaeeeiieeeeeeeeeeneanns 343
INPULKID> AT TENUAIONKANE>....eeitiieeeeeeeieee e e e et e e e e et tee e e e e eee e e e e eee s e e eesersbaaeeeeeesnsanns 344
INPut<ip>:ATTenuation<ant>:AUTO........cccoeeruieeeeeieeieeeeeeeeeaeeeeeeeeetaeeeeeeeesaaaeeeeserssnaeeaees 344
INPULKIPZICOUPTING. . ettt ettt ettt e e e et e et et e e e e e e e e e e ea e eea e e e 344
1N U S To e € 7Y 1N RS Y 2 =Y 345
INPULSIP> IMPEAANCE. ... ettteeteeeaeee et e e e e e e e e eeeeeee e e eeeeeeeeaeete e aaaaeseaeeeeeaaaaaaaeereeeeennenennnnes 345
INPULKID> B AT TGN .o eeieeeeieieieiiierere s s e e s e e e e e e e e e e e et e e e eeeeeeaeseseasnsan s aeaeaeeeeeaeaaaaaaeeereneens 346
INPUt<ip>:EATT<ANt>IAUTO.....cii i i i e ee ettt e s e s e e e e e e e e e e e e e e e e e eeeeeeeeeeeeenennnnnnanan 346
INPULKID> B AT T<aNt> ST AT ettt ettt e e et e e e e e e e e e ennas 347

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

This command defines the reference level (for all traces in all windows).

Suffix:

<n> irrelevant

<t> irrelevant

Parameters:

<ReferencelLevel> The unit is variable.
Range: see datasheet
*RST: 0 dBm

Default unit: DBM
Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level" on page 124

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet <Offset>
This command defines a reference level offset (for all traces in all windows).

Suffix:
<n> irrelevant
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<t> irrelevant

Parameters:

<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB

Example: DISP:TRAC:Y:RLEV:0OFFS -10dB

Manual operation: See "Reference Level Offset" on page 124

INPut<ip>:ATTenuation<ant> <Attenuation>
This command defines the RF attenuation level.

Prerequisites for this command
® Decouple attenuation from reference level (INPut<ip>:ATTenuation<ant>:

AUTO).

Suffix:

<ip> irrelevant

<ant> irrelevant

Parameters:

<Attenuation> *RST: 10 dB
Default unit: dB

Example: /[Define RF attenuation
INP:ATT:AUTO OFF
INP:ATT 10

Manual operation: See "RF Attenuation" on page 125

INPut<ip>:ATTenuation<ant>:AUTO <State>

This command couples and decouples the RF attenuation to the reference level.

Suffix:
<ip> irrelevant
<ant> irrelevant
Parameters:
<State> ON|OFF|1]0
*RST: ON
Example: //Couple attenuation to reference level (auto attenuation)

INP:ATT:AUTO ON

Manual operation: See "RF Attenuation” on page 125

INPut<ip>:COUPIling <CouplingType>

This command selects the coupling type of the RF input.
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Suffix:
<ip> 1]2
irrelevant
Parameters:
<CouplingType> AC | DC
AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC

Manual operation: See " Input Coupling " on page 126

INPut<ip>:GAIN:STATe <State>

This command turns the internal preamplifier on and off. It requires the optional pream-
plifier hardware.

If activated, the input signal is amplified by 20 dB.
If option R&S FPS-B22 is installed, the preamplifier is only active below 7 GHz.

If option R&S FPS-B24 is installed, the preamplifier is active for all frequencies.

Suffix:
<ip> 112
irrelevant
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:GAIN:STAT ON

Switches on 20 dB preamplification.

Manual operation: See " Preamplifier (option B22/B24)" on page 126

INPut<ip>:IMPedance <Impedance>

This command selects the nominal input impedance of the RF input. In some applica-
tions, only 50 Q are supported.

Suffix:
<ip> 1]2
irrelevant
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Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See " Impedance " on page 126

INPut<ip>:EATT<ant> <Attenuation>
This command defines the electronic attenuation level.

If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

This command requires the optional Electronic Attenuator.

Suffix:

<ip> irrelevant

<ant> Connected instrument

Parameters:

<Attenuation> Attenuation level in dB.
Default unit: dB

Example: //Define signal attenuation

INP:EATT 10

Manual operation: See "Electronic Attenuation" on page 125

INPut<ip>:EATT<ant>:AUTO <State>
This command turns automatic selection of the electronic attenuation on and off.
If on, electronic attenuation reduces the mechanical attenuation whenever possible.

This command requires the optional Electronic Attenuator.

Suffix:
<ip> irrelevant
<ant> 1.4
Connected instrument
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on automatic selection of electronic attenuation

INP:EATT:AUTO ON

Manual operation: See "Electronic Attenuation" on page 125
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INPut<ip>:EATT<ant>:STATe <State>
This command turns the electronic attenuator on and off.
This command requires the optional Electronic Attenuator.
Suffix:
<ip> irrelevant
<ant> 1.4

Connected instrument
Parameters:
<State> ON | OFF

*RST: OFF
Example: /[Turn on electronic attenuation

INP:EATT:STAT ON
Manual operation: See "Electronic Attenuation” on page 125
Data Capture
[SENSE:INRSG:FRAME:COUNL.. ...ttt ettt et e e e e et e e e et e e e e e e eanas 347
[SENSe:INRS5G:FRAME:COUNEAUTO. . e et e e e e e e e e e e e a e e e e e e ean 348
[SENSE:INR5G:FRAMEICOUNESTATE. ...ccieeeeeeeieietnnnnuaaaaaaaaeaeeeeeaeaeaeeeeeeeeeaeaeeeesnnnnnnnnnnnnns 348
[SENSEINRSG:IFRAME:SLOT . iiiiiiiie ittt e e e et e e e e e et s e e e ea e e e e e e e ananns 348
[SENSE:INRSG:FRAME:SRSLOL. .. .iuiiiiiiiiii e e s e e e aaas 349
[SEN SO SWWAPIG. s+ vt eveeeeeeteeteeeeee et eteeeeeeeeeeeseeseaseaseasesseseeeseeseseeeeeenesreeee et eneeeeeeeeneeneanens 349
[SEN SO SWWEED:LCAPIUIE. ¢ e veeeeeeteeeeeeeeteeeeeeeeeeeeeeeeeeseeeeesesseseeeseareseeeeeeneeresee et eeeeneeeens 349
[SENSEISWEED:TIME ......eeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e eee et eeeeee e s e eeeeneeeeeeeeseeeneenseeeneeeeeees 350
I Y O @ ST 2 VN 1= 2N 350

[SENSe:]NR5G:FRAMe:COUNt <Frames>
This command defines the number of frames to analyze.

Prerequisites for this command

® Turn on overall frame count ([ SENSe: ] NR5G: FRAMe : COUNt : STATe
on page 348).
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 128
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[SENSe:]NR5G:FRAMe:COUNt:AUTO <State>

This command 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 "Auto According to Standard" on page 128

[SENSe:]NR5G:FRAMe:COUNt:STATe <State>
This command turns manual definition of number of frames to analyze on and off.

Parameters:
<State> OFF | 0
The R&S FPS 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 128

[SENSe:]NR5G:FRAMe:SLOT <Slots>

This command defines the number of slots that are analyzed.

Parameters:
<Slots> ALL
Analyzes all slots in a frame.
<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 "Maximum Number of Slots per Frame to Analyze"
on page 129
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[SENSe:]NR5G:FRAMe:SRSLot <State>

This command 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 Max No of Slots to Analyze" on page 129

[SENSe:]SWAPiq <State>

This command 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 128

[SENSe:]SWEep:LCAPture <State>
This command 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 127
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[SENSe:]SWEep:TIME <CaptureLength>
This command defines the capture time.
Example: /[Define capture time

SWE:TIME 40ms
Manual operation: See "Capture Time" on page 127
TRACe:IQ:SRATe?
This command queries the capture sampling rate.
Return values:
<SamplingRate> <numeric value> (integer only)
Example: /IQuery sample rate

TRAC:IQ:SRAT?
Usage: Query only
Trigger
TRIGQEN: SEQUENCELDTIME...uuiiiiiieiiie e e e ettt e ettt e e e e e et s e e e e e e e e e e e eaaan s e e e eeebaneaaaees 350
TRIGger[:SEQuence]:HOLDOff<ant>[:TIME]........uciiiiieeieiieieereeiiieeeeeeeetaee e e e s eeeie e e e eeeannnns 350
TRIGger[:SEQuence]:IFPoWer:HOLDOR .........ciii et e e e e e e e e e e eees 351
TRIGger[:SEQUENCE]:IFPOWEIHY STEIESIS. . .eiieeeiriieieeeeeiieie e e e eeeie s e e e e eeee e e e e e entr e e e eeeenes 351
TRIGger[:SEQuence]:LEVel<ant>[:EXTErnal<tp>].......cuuuuururmmmaaaaaaaeeeeeeeeeeeeeeeeeeeeeeeeeeanennes 351
TRIGger[:SEQUENCE]:LEVEI<aNt>: IFPOWET.............cceveeeeeiererertiririireeeieseeeeeeeeeaeeeseseereeeens 352
TRIGger[:SEQuence]:LEVel<ant>:IQPOWET..........cueieeieeriiiieeeeetiiee e ee e et e e e eeeernneeeeeeeeranns 352
TRIGger[:SEQuUeNce]:LEVeI<ant> RFPOWET.........ccuuuiiiiiiiiiie e eeeieiiee e e s e e eeeaane e e aeees 353
TRIGQer:SEQUENCEI:PORTSANE ... it ciiiiii i e e ettt e e e e e e e e e e e e e eana e e e e e eeannas 353
TRIGQEN:SEQUENCE]:SLOPE. ... .ccceeeiece e e ee ettt i e e et e e e ettt e e e e e e eata e e e e eeanaaeeeeeenannaeaaees 354
TRIGQer[:SEQUENCE]:SOURCESANES ... ... iieeeieiiiieeeeeiiie e e e e e e e e e e e e e e e e e e e ean e 354

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

Manual operation: See "Trigger Source" on page 130

TRIGger[:SEQuence]:HOLDoff<ant>[:TIME] <Offset>

This command defines the trigger offset.
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Suffix:

<ant> Instrument

Parameters:

<Offset> <numeric value>
*RST: Os
Default unit: s

Example: /[Define trigger offset

TRIG:HOLD 5MS

Manual operation: See "Trigger Source" on page 130

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
This command 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: O0s
Default unit: S
Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation:  See "Trigger Source" on page 130

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

This command defines the trigger hysteresis, which is only available for "IF Power" trig-
ger sources.

Parameters:

<Hysteresis> Range: 3dB 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.

Manual operation: See "Trigger Source" on page 130

TRIGger[:SEQuence]:LEVel<ant>[:EXTernal<tp>] <Level>

This command defines the level for an external trigger.
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Suffix:

<ant> Instrument

<tp> Trigger port

Parameters:

<Level> Range: 05V to 3.5V
*RST: 14V
Default unit: V

Example: //Define trigger level

TRIG:LEV 2V

Manual operation: See "Trigger Source" on page 130

TRIGger[:SEQuence]:LEVel<ant>:IFPower <Level>

This command defines the power level at the third intermediate frequency that must be
exceeded to cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Suffix:
<ant> Instrument
Parameters:
<Level> <numeric value>
For details on available trigger levels and trigger bandwidths see
the data sheet.
*RST: -10 dBm
Default unit: dBm
Example: /[Define trigger level

TRIG:SOUR IFP
TRIG:LEV:IFP -30dBm

Manual operation: See "Trigger Source" on page 130

TRIGger[:SEQuence]:LEVel<ant>:IQPower <Level>

This command defines the magnitude the I/Q data must exceed to cause a trigger
event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Suffix:
<ant> Instrument
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Parameters:

<Level> <numeric value>
Range: -130 dBm to 30 dBm
*RST: -20 dBm
Default unit: dBm

Example: /IDefine trigger level

TRIG:SOUR IQP
TRIG:LEV:IQP -30dBm

Manual operation: See "Trigger Source" on page 130

TRIGger[:SEQuence]:LEVel<ant>:RFPower <Level>

This command defines the power level the RF input must exceed to cause a trigger
event. Note that any RF attenuation or preamplification is considered when the trigger
level is analyzed. If defined, a reference level offset is also considered.

The input signal must be between 500 MHz and 8 GHz.

Suffix:
<ant> Instrument
Parameters:
<Level> <numeric value>
For details on available trigger levels and trigger bandwidths see
the data sheet.
*RST: -20 dBm
Default unit: dBm
Example: /[Define trigger level

TRIG:SOUR RFP
TRIG:LEV:RFP -30dBm

Manual operation: See "Trigger Source" on page 130

TRIGger[:SEQuence]:PORT<ant> <port>

This command selects the trigger port for measurements with devices that have sev-
eral trigger ports.

Suffix:
<ant> Analyzer
Parameters:
<port> PORT1
PORT2
PORT3
Example: /[Select trigger port 1

TRIG:PORT PORT1
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TRIGger[:SEQuence]:SLOPe <Type>
This command selects the trigger slope.
Parameters:
<Type> POSitive | NEGative
POSitive
Triggers when the signal rises to the trigger level (rising edge).
NEGative
Triggers when the signal drops to the trigger level (falling edge).
*RST: POSitive
Example: TRIG:SLOP NEG

Manual operation: See "Trigger Source" on page 130

TRIGger[:SEQuence]:SOURce<ant> <Source>
This command selects the trigger source.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure this situation is avoided in your remote control programs.

Suffix:
<ant> Analyzer

Parameters:
<Source> IMMediate
Free run (no trigger event to start a measurement).

EXTernal

Measurement starts when the external trigger signal exceeds a
certain level.

Trigger signal from the "Trigger In" connector.

EXT2
Trigger signal from the "Trigger AUX" connector.

RFPower

Measurement starts when the first intermediate frequency
exceeds a certain level.

(Frequency and time domain measurements only.)

IFPower
Measurement starts when the second intermediate frequency
exceeds a certain level.

IQPower

Measurement starts when the sampled 1/Q data exceeds a cer-
tain magnitude.

For applications that process I/Q data, such as the 1/Q analyzer
or optional applications.
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PSEN
External power sensor
*RST: IMMediate
Manual operation: See "Trigger Source" on page 130
Tracking
[SENSe:INR5G:DEMOd:CESTIMAtION. ..uuuiieeieiiiieeeeeeitiieeeeeeetniieeeeeseetaeeeeeeeannaeeeeseennnnnns 355
[SENSE:INRSG:DEMOA:CETAVEIAQE. ...ccevvtuiieeieeiiieeeeeeeetieeeeeeeestaaeeeesseernnaeseesersnnseeesessnns 355
[SENSEINRSG:IQIGIQE..... . ettt et et e e e e et et e e e e e e e e eaaeeeneen 356
[SENSE:INRSG:TRACKING:LEVEL. ... .ceiiieee ettt 356
[SENSEe:INRSG:TRACKING:PHASE. ... ettt e e e e e 356
[SENSE:INRSG:TRACKING: TIME. ... ieeiiiii ettt et e e e e e e e e e e e e e eaa s 356
[SENSe:]NR5G:DEMod:CESTimation <State>
This command selects the channel estimation method.
Parameters:
<State> LINT
Channel estimation by interpolating the missing information.
NORMal
Channel estimation according to 3GPP.
OFF
Turns off channel estimation.
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 132

[SENSe:]NR5G:DEMod:CETaverage <State>

This command select the averaging interval for channel estimation.

Parameters:

<State> PALL
Averaging every allocation.
TGPP
Averaging according to 3GPP.
*RST: TGPP

Example: //Select time averaging

NR5G:DEM:CET PALL

Manual operation: See "Channel Estimation Time Averaging" on page 132
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[SENSe:]NR5G:IQ:GIQE <State>

This command turns the calculation of the gain imbalance and the quadrature error in
the result summary 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 134

[SENSe:]JNR5G: TRACking:LEVel <State>

This command 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 133

[SENSe:]NR5G:TRACking:PHASe <State>
This command turns phase tracking on and off.

Parameters:
<State> OFF
Deactivate phase tracking

PIL
Pilot only

PILPAY
Pilot and payload

TGPP
3GPP EVM

*RST: OFF

Example: //Use pilots and payload for channel estimation
SENS:TRAC:PHAS PILPAY

Manual operation: See "Phase" on page 133

[SENSe:]NR5G:TRACking: TIME <State>

This command turns time tracking on and off.
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Parameters:
<State> ON|OFF|1]0

*RST: OFF
Example: /[Turn on time tracking

NR5G:TRAC: TIME ON
Manual operation: See "Time Tracking" on page 133
Demodulation
[SENSE:INRSG:DEMOG:CAMOUE. ... .ccevutuieeeietiiieeeeeeettieeeeseeataaeeeeseesteseseeratanaeeaeeeesranenns 357
[SENSe:INRS5G:DEMOA:CMETRNOM. ....iiuiiieiei e ete e e s e e e e e e et e e e e e e e a e e e e eaas 357
[SENSE:INRSG:DEMOG:CRDAA. . ... ceeeieeiiieeeeieetiieeeeeeettee e eeeeeetaeeeeeeesbaeeeeeeaaneeeeeenranns 358
[SENSE:INRSG:DEMOA:DDATA. .. ettt ettt et et e e et et e e e e e et e ee e e e eenaennas 358
[SENSe:]INR5G:DEMOA:EFLRANGE. ... ettt 358
[SENSE:INRSG:DEMOA:IMCFIET. . .cieieeiiieeeeeeeiiee e e et s e e e e e et e e e e et e e e e e e eaae e e e e e enrnne s 359
[SENSE:INRS5G:DEMOU:PRDALA. . . ceteieeeeeeeeeeeeeieieieieeeaeeeeentnsanaaaaaaaaeeeseesaaaaaaeeeeeeememmennnnes 359
[SENSE:INRSG:DEMOG:STADJUSE . c.vtuuieeeeiiiiieieeeeeetiieeeeeeeeateeeeeseetntaeeeeeestaneeeeeresnnaaeaesenes 359
[SENSe:]NR5G:DEMod:CAMode <Mode>
This command selects the CORESET analysis mode.
Parameters:
<Mode> AUTO

Automatic demodulation of the PDCCH.

MANual

Demodulation based on the PDCCH configuration.

*RST: AUTO
Example: //Select PDCCH demodulation mode

NR5G:DEM:CAM MAN

Manual operation: See "CORESET Analysis Mode" on page 135

[SENSe:]NR5G:DEMod:CMEThod <State>

This command 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
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Example: /[Select EVM calculation method
NR5G:DEM:CMET TGPP
Manual operation: See "EVM Calculation Method" on page 135
[SENSe:]NR5G:DEMod:CRData <Reference>
This command selects the CORESET reference data.
Parameters:
<State> AUTO
Automatic detection of reference values.
ALLO
CORESET consists of 0's only.
PN23
CORESET based on NR-TM PN23 (pseudo random sequence
23).
*RST: AUTO
Example: /ISelect CORESET reference data

NR5G:DEM:CRD ALLO

Manual operation: See "CORESET Reference Data" on page 136

[SENSe:]NR5G:DEMod:DDATa <State>
This command 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 135

[SENSe:]NR5G:DEMod:EFLRange <State>
This command turns the extended frequency lock range on and off.

Parameters:
<State> ON|OFF|1]0

*RST: OFF
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Example: Turn on extended frequency lock range
NR5G:DEM:EFLR ON

Manual operation: See "Extended Frequency Lock Range" on page 136

[SENSe:]NR5G:DEMod:MCFilter <State>

This command turns the multicarrier filter during demodulation on and off.

Parameters:
<State> ON|OFF|1]|0

*RST: OFF
Example: /ITurn on multicarrier filter

NR5G:DEM:MCFEF ON

Manual operation: See "Multicarrier Filter" on page 134

[SENSe:]NR5G:DEMod:PRData <Reference>
This command selects the PDSCH reference data.

Parameters:
<Reference> AUTO
Automatic detection of reference values.

ALLO
PDSCH consists of 0's only.

PN23
PDSCH based on NR-TM PN23 (pseudo random sequence 23).

*RST: AUTO

Example: /[Select PDSCH reference data
NR5G:DEM: PRD ALLO

Manual operation: See "PDSCH Reference Data" on page 136

[SENSe:]NR5G:DEMod:STADjust <Value>

This command defines the symbol time adjustment.

Parameters:
<Value> Range: 0 to 100
*RST: 50
Default unit: PCT
Example: //Define symbol time adjustment

NR5G:DEM:STAD 75

Manual operation: See "Symbol Time Adjustment” on page 136
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Configuration

Time Alignment Measurement

Commands to configure time alignment measurements described elsewhere.
® General configuration: Chapter 6.9.1, "General Configuration”, on page 232

® Physical settings: Chapter 6.9.3, "Physical Settings", on page 239
(Component carrier are not supported in the time alignment measurement.)

® Radio frame configuration: Chapter 6.9.5, "General Radio Frame Configuration”,
on page 247

® Synchronization signal: Chapter 6.9.6, "Synchronization Signal Configuration”,
on page 248

® Bandwidth parts: Chapter 6.9.7, "Bandwidth Part Configuration”, on page 255
® Slot configuration: Chapter 6.9.8, "Slot Configuration", on page 258

® PDSCH allocations: Chapter 6.9.12, "PDSCH Allocation Configuration"”,
on page 285
(Only one PDSCH allocation is supported in the time alignment measurement.)

® PDSCH DMRS: Chapter 6.9.14, "Enhanced PDSCH Settings: DMRS",
on page 308

® Advanced signal configuration: Chapter 6.9.18, "Advanced Settings: Global",
on page 325

® Frequency: Chapter 6.9.23, "Frequency Configuration", on page 341

e Amplitude: Chapter 6.9.24, "Amplitude Configuration", on page 343

® Data capture: Chapter 6.9.25, "Data Capture”, on page 347

® Trigger: Chapter 6.9.26, "Trigger", on page 350

® Demodulation: Chapter 6.9.28, "Demodulation”, on page 357

® Automatic configuration: Chapter 6.9.2, "Automatic Configuration", on page 235

Frequency Sweep Measurements

Commands to configure frequency sweep measurements described elsewhere.

® CONFigure[:NR5G]:LDIRection on page 240

® MMEMory:LOAD:DEModsetting:ALL on page 241

® MMEMory:LOAD:DEModsetting[:CC<cc>] on page 241

® MMEMory:STORe<n>:DEModsetting:ALL on page 242

® MMEMory:STORe<n>:DEModsetting][:CC<cc>] on page 242

® CONFigure[:NR5G]:DL[:CC<cc>] :BW on page 239

® [SENSe:]POWer:CATegory on page 328

Refer also to the user manual of the R&S FPS base unit for a list of commands suppor-

ted by the frequency sweep measurements that are not specific to the 5G NR applica-
tion.

[SENSe:]IPOWer:ACHaNNel:AACHENNEL .......ccieeiiiiiei ettt e e e e ee e e e eeeees 361
[SENSE:IPOWETCATEGONY:B...ceiiiiiiiiiiiiiiiiiiieie e e e e e e e ee e e e e e et e e eeeeaes e e e e e e aeaaaaaaaaees 361
[SENSE:IPOWEISEM:AMPOWEN ... .uiiiieeietiieeeeeeeiutaeeeereetuaseeeseassnaseeseeernnesaesernnaeeeeenenns 361
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[SENSe:]IPOWer:SEM:AMPOWENAUTO. ..ottt e et e e e e e e eans 362
[SENSE:IPOWESEMINTAB. ... e e e et e e e e e e a e e e e e e eanaen 362
[SENSE:IPOWENSEMINTXU. ..ceiiiiieiuuuuuuuaaaaaaaaeeeeeeeaaaeeeeeeeeeeeeeeaeensnnnnnnnnnaaaaaaeaeeaaaaaaaaeees 363
CALCulate<n>:LIMit<li>:ACPOWEI:PMODE..........cciieeiiiiiieeeeeeeetie e e e eeieee e e e e eennn e e e eeeannanns 363
CONFIgUrE[:NRSG]:BSTAtiON. .. .ceeutuiieeieeiiiieeeeeeeetee i eeeeeetee s e e e eeete s eeeeeetaaeeeesestaneeeeeeenes 363

[SENSe:]POWer:ACHannel:AACHannel <Channel>

This command selects the bandwidth of the adjacent channel for ACLR measure-

ments.

Parameters:

<Channel> E500
Selects an LTE signal with 5 MHz bandwidth as assumed adja-
cent 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 138

[SENSe:]POWer:CATegory:B <Category>
This command selects the limit table for category B stations.

Prerequisites for this command
® Select category B base station ([SENSe: | POWer: CATegory).

Parameters:

<Category> OPT1 | OPT2
*RST: OPT1

Example: /[Select limits for category B base station
POW:CAT B

POW:CAT:B OPT1

Manual operation: See "Category" on page 115

[SENSe:]POWer:SEM:AMPower <Power>
This command defines the power of a medium range base station.

Prerequisites for this command
® Select a medium range base station ([ SENSe: ] POWer : CATegory).

® Select manual definition of Tx power ([SENSe: ] POWer : SEM: AMPower : AUTO).

User Manual 1179.1206.02 — 02 361



R&S®FPS-K14x Remote Control

Configuration
Parameters:
<Power> <numeric value>
*RST: 0
Default unit: dBm
Example: /[Determine power of medium range base station

POW:CAT MED
POW:SEM:AMP:AUTO OFF
POW: SEM:AMP 3

Manual operation: See "Tx Power" on page 139

[SENSe:]POWer:SEM:AMPower:AUTO <State>

This command selects how the R&S FPS determines the power of a medium range
base station.

Prerequisites for this command
® Select a medium range base station ([SENSe: ] POWer:CATegory).

Parameters:
<State> ON |1
Automatically determines the Tx power.
OFF | 0
Define a Tx power manually with [SENSe: ] POller : SEM:
AMPower.
*RST: ON
Example: /[Determine power of medium range base station

POW:CAT MED
POW:SEM:AMP:AUTO ON

Manual operation: See "Tx Power" on page 139

[SENSe:]POWer:SEM:NTAB <Value>

This command defines the parameter Nagconnectors that defines the position of the spec-
trum emission mask for 1-H base stations.

Prerequisites for this command
® Select a 1-H base station (CONFigure [ :NR5G] :BSTation).

Parameters:
<Value> *RST: 1
Example: //Define N_TABconnector

CONF:BST FRI1H
POW:SEM:NTAB 5

Manual operation: See "Position of SEM and ACLR limits" on page 139
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[SENSe:]POWer:SEM:NTXU <Value>

This command defines the parameter N1y that defines the position of the spectrum
emission mask for 1-H base stations.

Prerequisites for this command
® Select a 1-H base station (CONFigure [ :NR5G] :BSTation).

Parameters:
<Value> *RST: 1
Example: /[Define N_TXU

CONF:BST FRI1H
POW:SEM:NTXU 5

Manual operation: See "Position of SEM and ACLR limits" on page 139

CALCulate<n>:LIMit<li>:ACPower:PMODe <Mode>

This command 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 140

CONFigure[:NR5G]:BSTation <BSType>

This command selects the base station type.

Parameters:

<BSType> FR1C
Base station for conducted requirements.
FR1H
Base station for hybrid requirements.
FR10

Base station for over-the-air requirements in FR1.
(Only for ACLR and SEM measurements.)
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Analysis

FR20

Base station for over-the-air requirements in FR2.

(Only for ACLR and SEM measurements.)

*RST: FR10
Example: /[Select base station type

CONF:BST FR1H
Manual operation: See "Base Station Type" on page 138
Analysis
o General Analysis TOOIS. ... ...uiiiiiiiiei e 364
o Analysis Tools for I/Q Measurements. .........ooccuiiiiiiiiiiiee i 376
General Analysis Tools
L J I = (ot b o] o SRS 364
®  DIagram SCalB....ccciiiii i 365
L I 4 o oo  FO PP PP 367
L I V= T = TP EUPPRT 370
Trace Export
FORMat: DEXPOrt:DSEPAIatOr. .. .uiiieieieeeeeeeeeeeieeeeeeeeeeeseetnt e eeseseseeeeeaaaaaaeaeeeeseeesessnsnnes 364
FORMat:DEXPOIMHEADET......ccutttieietiiti i aaaaaieieeeeeeeaaaeeeeeeeeeeeeeeeesstnrasaanaaaaeaesaeaaaaaaaseees 365
FORMat:DEXPOIMTRACES. ...ctttuieeeeeeieiee s eeeeeetee e e e e e teta s e eeseetanaeeeeeeeta e eeeeeeanaaseesennnnnnns 365
MMEMOrY:STORESNZTRACE. ..ccetttietutenuaaaaaaaaaeeeeeeeaaaeeeeeeeeeeeeeeeeaeansnnnnnaaaaaaaeaeeeeaeaaaees 365

FORMat:DEXPort:DSEParator <Separator>

This command selects the decimal separator for data exported in ASCII format.
Parameters:

<Separator> POINt | COMMa

COMMa

Uses a comma as decimal separator, e.g. 4,05.
POINt

Uses a point as decimal separator, e.g. 4.05.

*RST: *RST has no effect on the decimal separator.
Default is POINt.

Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.
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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.

Parameters:
<State> ON|OFF |01

*RST: 1

FORMat:DEXPort:TRACes <Selection>

This command selects the data to be included in a data export file (see MMEMory :
STORe<n>:TRACe on page 365).

Parameters:
<Selection> SINGle | ALL

SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.

ALL

Selects all active traces and result tables (e.g. Result Summary,
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

MMEMory:STORe<n>:TRACe <Trace>, <FileName>

This command exports trace data from the specified window to an ASCII file.

Suffix:

<n> Window

Parameters:

<Trace> Number of the trace to be stored

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR1:TRAC 1, 'C:\TEST.ASC'

Stores trace 1 from window 1 in the file TEST . ASC.

Diagram Scale

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe:AUTO......cceeririrurernrernnnnn 366
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:MAXimum.........cc.cceeerur..e. 366
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MINimum..............ccccceuuuenn 366
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:AUTO <ONCE>

This command automatically scales the y-axis of a diagram based on the displayed

results.

Suffix:

<n> Window
<w> Subwindow
<t> irrelevant

Setting parameters:

<ONCE> ALL
Scales the y-axis in all windows for an ideal viewing experience.
DEFault
Restores the default scale of the y-axis.
ONCE
Scales the y-axis in a specific window for an ideal viewing expe-
rience.

Example: //Automatically scale the y-axis in subwindow 2 of window 2

DISP:WIND2:SUBW2:TRAC:Y:AUTO ONCE
Usage: Setting only

Manual operation: See "Auto Scale" on page 55
See "Automatic scaling of the y-axis" on page 151

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MAXimum
<Value>

This command defines the maximum value displayed on the y-axis of a diagram.

Suffix:

<n> Window

<w> Subwindow

<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 151

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MINimum
<Value>

This command defines the minimum value displayed on the vertical diagram axis.
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Suffix:
<n> Window
<w> Subwindow
<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:WIND2:SUBW2:TRAC:Y:MIN -50
Manual operation: See "Manual scaling of the y-axis" on page 151
Zoom
DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:AREA.......c.cctttiriiriiiritiiie e eeeeaa 367
DISPlay[: WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>:AREA..........cccccvvrmrurnnnnnnns 368
DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>[:STATE]........ccvsrvrrerrrrrrrens 369
DISPlay[:WINDow<n>][:SUBWINdoW<W>]:ZOOM[STATE]....eeveeereerereeeeeeeeeeereeresereeseeesens 370

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:AREA <x1>,<y1> <x2>,<y2>
This command defines the zoom area.

To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep ® 1Rm Clrw o

2.5 MHz/ Span 25.0 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> Window
<w> subwindow

Not supported by all applications
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Parameters:
<x1> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT
<y1> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT
<x2> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT
<y2> Diagram coordinates in % of the complete diagram that define

the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>:AREA
<x1>,<y1> <x2> <y2>

This command defines the zoom area for a multiple zoom.

To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep ® 1Rm Clrw o

Q;r 2.0 GHz 2.5 MHz/ Span 25.0 MHz HN 21
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> Window
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<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 coordinate system. The
upper right corner is the end point 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 coordinate system. The
upper right corner is the end point 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 coordinate system. The
upper right corner is the end point 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 coordinate system. The
upper right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>[:STATe] <State>

This command turns the multiple zoom on and off.

Suffix:

<n> Window

<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
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ON |1

Switches the function on
DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM[:STATe] <State>
This command turns the zoom on and off.
Suffix:
<n> Window
<w> subwindow

Not supported by all applications
Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
Example: DISP:ZOOM ON

Activates the zoom mode.

6.10.1.4 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>:AOF . .......oi e ee e e e e et e e e e e era s s e e enena s 371
CALCulate<n>:DELTamarker<m>:MAXIiMUM:LEFT.....coiuiii e 371
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT .....ccoiiiiiiiiiiiiereeie e e e e e enees 371
CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGHLt.........cuoiiiiiiiirieiiiie e e e e eaas 371
CALCulate<n>:DELTamarker<m>:MAXIimMUM[:PEAK].........ccieriimiriieieeeiieieieeeeeetne e e e e eeeeanns 372
CALCulate<n>:DELTamarker<m>:MINIiMUM:LEFT......cciiuuiiiiiiie e e 372
CALCulate<n>:DELTamarker<m>:MINIMUMINEXT ......ccuuiiiiruiiiiieieeiseeeei e eeieeeei s eesanneaees 372
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL.........oiuiiiiiiiiic e 372
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......cceuuriiiiiriiiiiie e eeeeeee e 372
CALCulate<n>:DELTamarker<m>[:STATE]......ccetttteeeeeeeeeeieeeeeeinennnnnaaaaaaeeeeeeeeaaaaaaeeeeeeene 373
CALCuUlate<n>:DELTamarker<m>TRACE. .....uui ittt eee et e eee e e e s e et s e e e e s eeeaeneras 373
CALCUIate<n>:MARKEr<M> I AOF ... .ccuiiiiieeeeie et e e e e e e e e e e et eeea e e e e e eeeanas 373
CALCulate<n>:MARKer<m>:MAXIMUM:LEFT.....iicuiiiiie e e e e e e e 374
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ......cuuiiiieiiiieieieeiieeeee e er e s e e eraaeasennseeeas 374
CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL......cccuiiiuiiiiiieee et 374
CALCulate<n>:MARKer<m>:MAXimMUM[:PEAK]....cittteeieiee e e e e e e e e e s 374
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CALCulate<n>:MARKer<m>:MINIMUM:LEFT.......ccoouiiiiiei et 374
CALCulate<n>:MARKer<m>:MINIMUMINEXT ...ttt et 375
CALCulate<n>:MARKer<m>:MINIimUmM:RIGHTL...........ccoouiiiiiiiii e 375
CALCUIate<n>:MARKEr<M>[:STATE].  cceteteeeeeeeeeeeieeeeeeeeeeeeenenrnnnaaaaaeaeeeeeasaaaeaaseeeeeenmnnnes 375
CALCuUlate<n>:MARKEIr<M>:TRACE. .......ceeiteeiittieieeeieetieeeeeeeeetae e e e s eettaaeeeeseart e eeeeerananns 375
DISPIay[:WINDOWSNSIMTABIE. ....cccvvtuieeeeeetiieeeeeeeetieeeeeeeeataeeeeseetaaeeeeessstaaaeeserssnnaaaaaes 376

CALCulate<n>:DELTamarker<m>:AOFF

This command turns off all delta markers.

Suffix:

<n> Window

<m> irrelevant
Example: CALC:DELT:AQOFF

Turns off all delta markers.

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
This command moves a delta marker to the next higher value.

The search includes only measurement values to the left of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

This command moves a marker to the next higher value.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
This command moves a delta marker to the next higher value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
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CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
This command moves a delta marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

This command moves a marker to the next higher minimum value.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
This command moves a delta marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker
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CALCulate<n>:DELTamarker<m>[:STATe] <State>
This command turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.

Suffix:
<n> Window
<m> Marker
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>
This command selects the trace a delta marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window

<m> Marker

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

This command turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AQOFF

Switches off all markers.
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CALCulate<n>:MARKer<m>:MAXimum:LEFT
This command moves a marker to the next lower peak.

The search includes only measurement values to the left of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:MAXimum:NEXT

This command moves a marker to the next lower peak.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
This command moves a marker to the next lower peak.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
This command moves a marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:MINimum:LEFT
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
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CALCulate<n>:MARKer<m>:MINimum:NEXT

This command moves a marker to the next minimum value.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:MINimum:RIGHt
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:MARKer<m>[:STATe] <State>

This command turns markers on and off. If the corresponding marker number is cur-
rently active as a delta marker, it is turned into a normal marker.

Suffix:
<n> Window
<m> Marker
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>
This command selects the trace the marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:
<n> Window
<m> Marker
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6.10.2

6.10.2.1

Parameters:

<Trace> 1to 16
Trace number (or bandwidth part if the trace represents one) the
marker is assigned to.

Example: /[Assign marker to trace 1

CALC:MARK3:TRAC 2

DISPlay[:WINDow<n>]:MTABIle <DisplayMode>

This command turns the marker table on and off.

Suffix:
<n> irrelevant
Parameters:
<DisplayMode> ON |1
Turns on the marker table.
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...eiii e e e e e e e e e e e e e e e e e e e e e ee e an s
®  RESUIL SEtliNGS....ccci e
o Evaluation RANge.........coooiiiiiiiieerrre e

Result Views

DISPlay[:WINDow<n>][:SUBWINdow<w>]:CCNUMDET........ccceruiriiiririiinieieeiiee e eeeen e
DISPlay[:WINDow<n>][:SUBWIindow<w>]:FNUMDETr........cccceemiiiiiiiiiiiec e

DISPlay[:WINDow<n>][:SUBWindow<w>]:CCNumber <Carrier>
This command assigns a specific component carrier to a view.

Prerequisites for this command
® Capture more than one component carrier.

Suffix:
<n> irrelevant
<w> View

User Manual 1179.1206.02 — 02

376



R&S®FPS-K14x Remote Control

6.10.2.2

Analysis

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 62
See "Component Carrier No" on page 157

DISPlay[:WINDow<n>][:SUBWindow<w>]:FNUMber <Frame>
This command assigns a specific frame to a view.

Prerequisites for this command
® (Capture more than one frame.

Suffix:

<n> irrelevant

<w> View

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 68
See "Frame No" on page 158

Result Settings

DISPlay[:WINDow<n>][:SUBWINAOWSW>]:COUPING. ... v eeeeeeerereereseseeeeseseseeseseseseeseeeeenees 377
DISPlay[:WINDOwW<N>]:TABLEITEM. ... .ttt e e e e 378
[SENSEINREGEMHOIG. ...t eeeeeee e e eeeeeseseseee s s s e eeeeeseseeeseseseenenenseeeeeeesesens 378
[SENSE:INR5G:RSUMMArY:CCRESUIL........cceveereriririiririiieaieieieeeeeeeeeaeaeeeeserereeeesssssrssranan.. 378
[SENSE:INRSG:RSUMMAIrY:SHOW. ....uuiiiieiiitieeeeeeeeiiee e e e eeettie e e e s eette e e e e s eeaan s e e s sessnneeaas 379
[SENSE:INRSG: TDVIBW. . tuituiiiiaeeeeiie et e e e e e et r s e e s e e s e s ea s ea et s e s eaeeaeennaanns 379
UNIT:CAREIEIENCE. ....ceeieieeeeiiieiitit i eeee e e e e e e e e e e eeeaeeeeeeeeeeeeeeesesea b s e seseeeesasaasasaseereenens 380
LN I O R 380
L L L 0 Y S 380
L0 ST AN =Y 381

DISPlay[:WINDow<n>][:SUBWindow<w>]:COUPIling <State>
This command couples or decouples result display tabs (subwindows).

Subwindow coupling is available for measurements with multiple data streams (like
carrier aggregation).

Suffix:
<n> Window
<w> Subwindow
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Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on subwindow coupling

DISP:COUP ON

Manual operation: See "Subwindow Coupling" on page 155

DISPlay[:WINDow<n>]:TABLe:ITEM <Result>, <State>

This command turns the display of individual results in the numerical result summary

on and off.

Suffix:

<n> Window

Parameters:

<Result> CRESt | DSQP | DSSF | DSST | DSTS | UPRach | FSOFfset |
EVM | EVMPeak | FERRor | GIMBalance | IQOFfset | MODula-
tion | NORB | OSTP | RSTP | SSPower | CSIPower | PCHannel |
POWer | PPRE | PSIGnal | QUADrature | SDPB | SDQP | SDSF
| SDST | SDTS | SERRor | UCCD | UCCH | USPB | USQP |
USSF | USST | USTS

<State> ON|OFF|1]0

Example: /[Display or hide results

DISP:WINDZ2:TABL:ITEM DSSF,ON
DISP:WINDZ2:TABL:ITEM DSQP,OFF

Manual operation: See "Result state" on page 156

[SENSe:]INR5G:EMHold <State>

This command turns the EVM max hold function on and off.

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 155

[SENSe:]NR5G:RSUMmary:CCResult <Result>

Selects the way multiple carriers are analyzed.
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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 156

[SENSe:]NR5G:RSUMmary:SHOW <Result>
This command 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: /[Display results for a single frame
DISP:SUBW2:FNUM 2
NR5G:RSUM: SHOW SING

[SENSe:]NR5G:TDView <State>

This command 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 155
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UNIT:CAReference <Reference>

This command 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 154

UNIT:CAXes <Unit>

This command 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 154

UNIT:EVM <Unit>

This command 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 154
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UNIT:SAXes <Unit>

This command 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 154

Evaluation Range

CONFigure[:NR5G]:DL[:CC<CC>]:BF:AP[UERS].......cietterieeererirriririiiiinieieeeeeeeeeeeeaseeeereeeens 381
[SENSe:]INR5G[:CC<CC>]:ALLOCAtIONISELECE. ...uuuiieeiiiiiiieeeeeetee et eev e 382
[SENSE:INREG[:CCLCC[:BWPAMSELECL ... eeeeeeeeeeeeeeeeeeeeeeeeeeeseseseseseseseseseseeeeseeeseseseseees 382
[SENSE:INR5G[:CCLCCS]:CARRIEISELECL. ... veeeeeeeeeeeeeeeeeeseseseeeseseseeeeeeeeeeeesesesesesenesesen. 382
[SENSE:INREG[:CCLCC>]:FRAME:SELECL. ... eeveeeeeeeseeeeseseseeseeeeeeeeseseeeeseseseseeseeeseesesenenes 383
[SENSe:INR5G[:CC<cc>]:MODUIatiON:SELECE. ...cuvvuiieeieeiice e e ee et e e e eeee e e e e e e eeeeeeea 383
[SENSE:INRSG[:CCKCCZ:IRAP. ... i e e e ettt ettt s s e e e e e e e e e e e e aeaeeeeeeeeneeeenensnnnnan 384
[SENSE:INRSG[:CC<CC>]:SLOT:SELECE. ..utuueiiiiiiiieeeeeieeiiiieeeeeeeetee e e s eetaeeeeeeeenneaeeeeeennns 384
[SENSe:INR5G[:CC<CC>]:SUBFrame:SELEC.......cccuvuiiieeiieiiiie et ee et 384
[SENSE:INR5G[:CCLCC]:SYMBOI:SELECE. .vvvreeeeeeeeeeeeeeeeeseseseseseseseeeseseeeeeeseseseseseseseseeen. 385

CONFigure[:NR5G]:DL[:CC<cc>]:BF:AP[:UERS] <Port>

This command selects an antenna port to analyze.

Suffix:
<cc> 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 161
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[SENSe:]NR5G[:CC<cc>]:ALLocation:SELect <Allocation>

This command 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 Chapter 6.8.1.23, "Return Value Codes",
on page 227.
*RST: ALL
Example: /[Display results for all allocations

NR5G:ALL:SEL ALL

Manual operation: See "Evaluation range for the constellation diagram”
on page 160

[SENSe:]NR5G[:CC<cc>]:BWPart:SELect <BWP>

This command 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 158

[SENSe:]NR5G[:CC<cc>]:CARRIier:SELect <Carrier>

This command filters the displayed results in the constellation diagram by a certain
subcarrier.
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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 160

[SENSe:]NR5G[:CC<cc>]:FRAMe:SELect <Frame>

This command filters the displayed results by a specific frame.

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 results" on page 68
See "Frame Selection" on page 158

[SENSe:]NR5G[:CC<cc>]:MODulation:SELect <Modulation>

This command 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 Chapter 6.8.1.23, "Return Value Codes",
on page 227.
*RST: ALL

Example: /[Display results for all elements with a QPSK modulation

NR5G:MOD:SEL 2
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Manual operation: See "Evaluation range for the constellation diagram"
on page 160

[SENSe:]NR5G[:CC<cc>]:RAP <Port>

This command 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 161

[SENSe:]NR5G[:CC<cc>]:SLOT:SELect <Slot>

This command 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 160

[SENSe:]NR5G[:CC<cc>]:SUBFrame:SELect <Subframe>

This command 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
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Example: /[Display result for subframe 1
NR5G:SUBF:SEL 1

Manual operation: See "Subframe Selection" on page 159

[SENSe:]NR5G[:CC<cc>]:SYMBol:SELect <Symbol>

This command 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 160
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>:DMRS:TAPos.... 315

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:ALLocation<al>:POWer.............. 290
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>:PTRS:K............. 317
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>:PTRS:L.............. 318

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>:PTRS:POWer....319
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>:PTRS:REOFfset319
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>:PTRS[:STATe]... 320

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:ALLocation<al>:RBCount............ 290
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>:RBOFfset.......... 291
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>:RPQint............... 316
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>:SCOunt............. 291

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>:SCRambling...... 323
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sl>:ALLocation<al>:
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>:SOFFset............ 291
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>:UEID.................. 316
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>:VTPinter............ 317

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ALLocation<al>[:
CW<cw>]:MODulation
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:ATYPe
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<SI>:COPY ........cccivurriiiiiiiiiciieeieee 260
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:COPY................... 280
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:COPY:DURation...279
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:COPY:MODE....... 279
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:COPY:PERiod...... 281
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:COPY:SLOT......... 281
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:DMRS:POWer......293
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:DMRS:RPOQint...... 294
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:DMRS:
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:DMRS:SID............ 294
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

INTEMEAVINGIBSIZE. ...ttt ettt h e bttt e nneeenbe et s 295

CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:INTerleaving:I1SIZe296
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

INTEHEAVINGINSHITL. ...ttt b ettt et e b e eneeenneas 296
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:

INTEMHEAVINGISINDEX. ...ttt ettt ettt b ettt nae et et e e bt e nae e ennees 297
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:PDCCh<cf>:

ALEVEL. ...ttt 298
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:PDCCh<cf>:
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:PDCCh<cf>:

DCIFOIMAL......ce ettt h ettt e b ettt e h e e et s he e et e e e ae e e bt e sae e e aeesaneeetee e 299
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:PDCCh<cf>:
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:PDCCh<cf>:

DCISENGSITEM.....ceeiieitee ettt ettt ettt e et b e bt e bt b e bt eeneeee e 300
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:PDCCh<cf>:
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:PDCCh<cf>:

DCISELNGSINOBLOCK. ...ttt ettt ettt b e bt e s bee e 304
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:PDCCh<cf>:

DCISEHNGS:SCOPE. ...ttt ettt e et e e e bt e e e ab e e e e tb e e e amtaea e anteeeeanneeeanneeeaanbeeeaaneen 305
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:PDCCh<cf>:

DCISEttingS: TPCCOMMENG. ...ttt bttt et et e bt et e e eh b e e beessbeenbeeanbeenee s 306
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:PDCCh<cf>:
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CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:PDCCh<cf>:RNTI.307
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:PDCCh<cf>:

USAGE..... ettt ettt ettt ettt et ettt bt e oAt e e heeeae e e ae e eate e beeeaeeeeaeeeateeetteenbeeaneeenneeenneeraeareeenns 307
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:PGRanularity........ 308
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:POWer.................
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:COReset<cr>:RBCount...............
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:RBOFfset.............
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:SCOunt.... .
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:COReset<cr>:SOFFset...............
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:CRSCount..........ccccoeerrrrrrrrienens
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<SI>:CUID..........cccceeriiiiiiiiiiiiiaiee
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:FORMat...........ccccccvrrerirrearirrannnns
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:PASTe:ALL........cccccouviririiaiiens
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:PASTe:TO.......ccceeviriiiiaeeiiene
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe: TO:DURation...
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO:MODE............c..ccoc...
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe: TO:PERiod......................
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe:TO:SLOTS........cceeevverernnen
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<s|>:PASTe[:SLOT]......cccceerirrrreiirenns
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SLOT<sI>:PRESet...........cccceeriiiiiiiiiiens
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:BWPart<bwp>:SSPacing...........cccccsvuirriiirriiiienieenec e
CONFigure[:NR5G]:DL[:CC<cc>]:FRAME<fr>:BWPCOUNE?........ciiiiiiiiiiiieiie et 258
CONFigure[:NR5G]:DL[:CC<cC>]:FRAMESIIZICOPY .....oiiiiiiieitiiiee ettt 247
CONFigure[:NR5G]:DL[:CC<cc>]:FRAME<IT>PASTEIALL. ..ottt 247
CONFigure[:NR5G]:DL[:CC<cc>]:FRAMe<fr>:PASTE[:FRAME]........ctiiiiiiiiiieiiie it 248
CONFigure[:NR5G]:DL[:CC<cc>]:FTConfig
CONFigure[:NRSG]:DL[ECCSCCZL:IDC..... ettt et ettt seee e
CONFigure[:NRSG]:DL[:CC<CCZ]:LTEICBWV.....cuiiiiiiiiie ettt 331
CONFigure[:NR5G]:DL[:CC<cc>]:.LTE:MBSFN:SUBFrame<sf>:STATE........cccccoeiiiiiiieiiieiie et 332
CONFigure[:NRSG]:DL[:CC<CC ] :LTEINAP ...ttt 332
CONFigure[:NRS5G]:DL[:CC<CC>]:LTEIPOINLA. ......coiuiiiiieiiiiiie ittt 333
CONFigure[:NRSG]:DL[:CCKCC>:LTEISTATE. ... eieitieiie ittt ettt et e e e saeeenreeaneean 333
CONFigure[:NRSG]:DL[:CC<CC>]:LTEIVSHIft.....coiiiiiiiiie e 333
CONFigure[:NR5G]:DL[:CC<cc>]:PAMapping<cf>:CSIRS:AP<AP>.......ccccciiiiiiiiiiiieiie et 324
CONFigure[:NR5G]:DL[:CC<cc>]:PAMapping<cf>:PDSCh:AP<aP>.......ccccceiiiiiiiiiie i 324
CONFigure[:NR5G]:DL[:CC<cc>]:PAMapping<Cf>:STATE......ccutiiuiiiiieiiii ittt 325
CONFigure[:NRSG]:DL[:CC<CCZ]IPLCICID. .....ueiiiiiiiit ittt ettt ettt 240
CONFigure[:NR5G]:DL[:CC<cc>]:RFUC:FZERO:FREQUENCY.........ccouiiiiiiiiiiiciiieicceee e 327
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CONFigure[:NR5G]:DL[:CC<cc>]:RFUC:FZERO:IMODE...........coitiiiiiiiiiiit et 327
CONFigure[:NR5G]:DL[:CC<cc>]:RFUC:STATe
CONFigure[:NR5G]:DL[:CC<CC>]:RPA:AFREQUENCY?.......coiiiiiiiiieiiee ettt 329
CONFigure[:NR5G]:DL[:CC<CC>:RPAIKZERO:SCF T.....oiitiiiiieitie ettt 329
CONFigure[:NR5G]:DL[:CC<cC>]:RPAIKZERO:SCOT ..ottt 330
CONFigure[:NR5G]:DL[:CC<CC>]:RPAIKZERO:SCST ......ueiiiiiiiiiiiesieeeee et 330
CONFigure[:NR5G]:DL[:CC<CC>]:RPAIKZERO:SCTT ... eiiitiiiiieitie ettt 330
CONFigure[:NR5G]:DL[:CC<CCE:RPAIRTCF ...ttt 331
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSD>ASOFFSEL.....cueiiiiiiiiiiiiesiie e 249
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSD>:BSPEriOq. .......cccuiiiiiiiiieiiiiiiie it 249
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSH>:DETECHON. .....ccciiiiiiiiiieeiiiie et 238
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSD>HFOFTSEL.......ueiiiiiiiiiiiieiie e 249
CONFigure[:NR5G]:DL[:CC<CC>]:SSBLOCKSSSD>:L . ..ottt 250
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSD>:OFFSet........cciiiiiiiiiiiiciesiieeee e 251
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCKSSSD>:IPATTEIN. ....cuiiiiieiiiiiieeiie et 251
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCk<SSb>:PBCH:POWET ........ccoiiiiiiiiiiieeiiecee e 252
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:PDMRS:POWET........cccccoerriiriiiiiniiiieiceie e 252
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSD>:PSS:POWET........ccoiiiiiiiiiiiiie e 253
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCKSSSD>IRTO......ccuiiiiiiiiieiiie ettt 253
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLock<ssb>:SSPacing...... ...253
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSD>:SSS:POWET........ccoiiiiiiiiiiiiie e 254
CONFigure[:NR5G]:DL[:CC<cc>]:SSBLOCK<SSD>[:STATESSS>].....eiiiiiiiiiiiiieiiie ittt 254
CONFIgUure[:NRSG]:DL[:CCSCCI]:SSCA. ...ttt ettt ettt ettt nne e ens 328
CONFIGUrE[:NRSOG IFCORTSEL.......eiiitiiiei ettt ettt na e 244
CONFIQUIE[:INRS G IFELCISTATE. ...ttt ettt ettt et ettt et eb e ab e e eneeenbeenteeans 328
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CONFIgUre[:NRSG]MEASUIEIMENT. ...ttt b et eh ettt e bt sae et e et eebeesnaeanee
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CONFIGUIE[:INRSGIIOREL ..ottt ettt ettt ettt et e et e e e et e eabeeebeeenbeesaeeenseeenseeseaaneaans
DISPIAYIFORMEL. ...ttt et b e et na ettt a et eae ettt
DISPIay[:WINDOWSNSJIMTABIE.. ...ttt ettt ettt ettt et be et et e e
DISPIay[:WINDOWSNS[ISIZE ... ..ottt ettt ettt e e s e e eheeenee e st e ebeeaneaenseeenneaseaans
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DISPIay[:WINDOWSNSTABLEITEM. ...ttt ettt ettt et e b et e
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel...
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:RLEVEl:OFFSet........ccociiiiiiiiiiiiiieicee e
DISPlay[:WINDow<n>][:SUBWINdoW<W>]:CCONUMDET..........cciiiiiiiiiiiie ittt
DISPlay[:WINDow<n>][:SUBWINdOW<W>]:COUPING. ......cccuiiiiiiiieiiiiaie ettt
DISPlay[:WINDow<n>][:SUBWINdOWS<W>]:FNUMDET..........coiiiiiiiiiiiiie e
DISPlay[:WINDow<n>][:SUBWINAOWSW>]:SELECL.........coiiiiiiiiiiieiiie e
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User Manual 1179.1206.02 — 02 392



R&S®PFPS-K14x List of Commands (5G NR Downlink)

FETCh:ALL:SUMMary:EVIMIALL?.......ooiiiiiiiiii i 186
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FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:OSTP:MAXIMUM?..........cceoiiiiiiiiiieiieeiie e 192
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:OSTP:MINIMUM?..........cccemiiiiiiiiiiieeie e 192
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FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:OSTP[:AVERAGE]?........ccecveiiriiiiiieiiieiie e 192
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:POWer:MAXimum?..
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:POWer:MINimum?..........cccccceoeirinnienieeneeneeeen 192
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:POWer[:AVERAGE]?........ccccccuerrirriiiiieiieeieeieeene 192
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:QUADerror:MAXimum?............cccccoeriieniirriieenneans 192
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:QUADerror:MINimum?..........ccccocerreeneenneerieennns 192
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:QUADerror[:AVERagE]?.........ccceerurrieeiriiieieenn 192
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSRP:CSIMAXIiMUM?.........ccccoiiiiiiiiiiiiiieseee 193
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSRP:CSEMINIMUM?.........cccoeiririiiniiiic e 193
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSRP:CSI[:AVERagE]?........cccccverurriieiriiiieiieenns 193
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSRP:SS:MAXimUM?...........cceriiiiiiiiiaiie e 193
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSRP:SS:MINimum?.........ccccccerririiinriieeieeee 193
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSRP:SS[:AVERage]?....
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSTP:MAXIMUM?.........ccceiiiiiiiiiieieeie e 194
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSTP:MINimumM?..........ccccceeiiiriiiiieiiiec e 194
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:RSTP[:AVERAGE]?........cccccouiiriiiiiiiieiieeiie e 194
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:SERROrMAXiMUM?.........ccccoiiiiiiaiieiieeneecee e 194
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:SERROrMINIiMUM?...........cccceiiiiiiiiiiiniiceeneeee 194
FETCh[:CC<cc>][:ISRC<ant>][:FRAMe<fr>]:SUMMary:SERROI[:AVERAQGE]?........ccceeiiiiiiiiiiiieieeieee 194
FORMat:DEXPort:DSEParator..

FORMAt:DEXPOIMHEADET .........eiieiiiee et ee et e et e e s e e et e e e eeeente e e e nteeeanseeeanneaeeanseeeannseeenneeeenns
FORMAEDEXPOIMTRACES. ...ttt ettt ettt h ettt e bttt e bt e et e eat e et e e et e e abeeaneeas
FORMEBE I D ATA] ettt ettt ettt ettt et e e e st e e st e e ateeebeeeaeeeea e e emse e st e enseeeaeeemseeenseebeeeneeeseeenseenaeanes
INITiate:SEQUENCEIABORI. ... eie ettt e e e e st e e e e e e st e e anteeeansteeeannteeeanseaeeanneeennnaeas
INITiate:SEQUENCENIMMEIAE. ... .eoiiiiiie ettt abe e

INITiate:SEQuencer:MODE
INITiate<n>:CONTinuous....

INITIAtESNS[IMMEIALE]. ...ttt e e e e e e e e e e e e e st eeeaeseennsneeaeeeesennnnnees
INPULKID> AT TENUATIONKANTS ...ttt et e e e ae e e e bt e e e e bt e e e mbe e e annteeeanneeeeanneaaaas
INPut<ip>:ATTenuation<ant>:AUTO..........iiiiiieeie ettt ettt et 344
INPULKIDZICOUPIING. c. ettt h e e et e h ettt ekt e e e bt e ehe e e bt e ehb e e bt e ese e e bt e enbeeateeanne 344
INPULKIDS E AT TRANE> ...ttt ettt ettt e bt e ae e e ae e eae e e st e e abeeeaeeenseeeneeanbeeeseeeneesnneanseean 346
INPUL<IP>IEATTSANTZIAUTO . ...ttt a ettt ettt ettt e e naneetee e 346
INPULKID > B AT TRANtS IS TATE. ...ttt ettt e e e e e et e e e e s e e e esa e e e easseeesasseeesnsaeessnseeeeasseaeanes 347
INPULKID> I FILTEr HPASS IS TATE]. . ettt ettt ettt e ettt et e eesb e e ebeeene e e eaeeenseeeseeenbeeaneeenns 340
INPULKIP>IFILTER Y IG[:STATE]. .. ettt ettt ettt bttt ettt et e st e e enaneetee e 341
INPULKIDZIGAINISTATE. ...ttt h et h et h e e bt e a bt e bt e e e bt e e bt e em bt e bt e e bt e e beeenbeennneetee e 345
INPULKIDZIIMPEAANCE. . ...ttt ettt e ettt e e ettt e e e ket e e e ae e e e emtb e e e eateeeeamseeeeanneaeanneeans 345
INSTrument:CREALE:IDUPLICALE. .......cccciiieiiiee ettt e et e e et e e snee e e snneeeesnneeeenaeeeenseeeennes 168
INSTrumMENt:CREGIEIREPLACE. .......eiiiiiiiiiiiie ettt ettt e et et ns 169
INSTrument:CREGLE[:INEWV...... ettt ettt e et e e et e e e s mne e e e nbe e e e neeeeennneas 168
INSTIUMENEIDELELE. ...ce ettt e e e e et e e et e e e s e e e naeeeenseeeanneeeesnneeeeanseaeeannnaennnneas 169
IN S T UM LIS T 2. ettt ettt h et e ke e bt e h et et e e e h bt e bt e e ab e e bt e eat e et e et e e abeeaneees 170
INSTIrUMENTRENGME. ...ttt e ettt e e tb e e et bt e e e abe e e e emte e e e aneeeeanneeeeanneeeaanneeean 171
INSTrument[:SELect]

LAYOUL ADDWINDOW] 2.ttt ettt ettt e e ettt e e et e e e et e e e st e e e st aeeensseaeeasseesansseeanseeeensnaeeanseneannnes 174
LAYOUL:CATAIOGL:WINDOW]?......ee ettt ettt ettt ettt e ae e e bt e e st e e st e enbeeeneeemeaeeneeenbeeaseeenseeenenanneenns 176
LAYOUL: IDENEY[IMVINDOW] 2.ttt ettt e et e e s e et e e sseeenseeenseesbeesneeenseeenseenseeennas 176
LAYOUE:REMOVE[:WINDOW].....c..eiiieiieee e ettt ettt e ettt e e e e ettt e e e e e e st e e e e e e s e e ssn s e e e e e e e snnsnnaeeeeeeannnnneneen 176
LAYOUL:REPLACE[:VWINDOW].......eeutieiuit ettt ettt ettt ettt eit e et e e st e e e e e eae e e s e e enseebeeaneeeneeenneenseaannas 177
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MMEMOry:LOAD:DEMOASENGIALL......coiiiiiiiiiei ittt nae e es 241
MMEMory:LOAD:DEMOASENG[:CCKCCS]....eiiiiiiii ittt bttt 241
MMEMOTY:LOAD:IQ:ISTATE. ..ottt bttt eh bt e bbbt s et e e bt e bt nae et e e et e e e abeeneaeeas 233
MMEMOTrY:LOAD: TMODEI[ZCCKCCD]..c. ittt ettt ettt ettt ettt e 241
MMEMory:STORe<N>:DEMOASEHNGIALL.......coiiiiiieiie it 242
MMEMory:STORe<n>:DEMOASEtlNG[:CCKCC>].....eiiiuiiiiiiiiie ittt ettt e e e s eeneee e snnee e e 242
MMEMOTY:STORESNZ QIS TATE. ...ttt ettt a ettt ae et e b et teeeenes
MMEMory:STORe<n>:MSERvice....

MMEMOTY:STORESNZTRACE. ... ettt ettt e et e e ettt e e e et e e ante e e e anteeeaaneeeeaneeeeanaeeaanneeeeannes
SYSTem:PRESEt:CHANRNEILEXEC]. .. .o ittt

SY STEMISEQUENCET ...ttt ettt ettt ettt a et bt e bttt ettt ettt et e e e e eas
TRACEIIQISRATE?. ..ottt b bt bbbkt e ettt e et b et e bt bt e bt et b ettt 350
TRACESNZICATAIOF? ...ttt a et a e bt h e e bt et e ettt e bt e nhe e et e eas e et e e e b e e eaeeeteeeees 230
TRACESNS[IDATALX? ettt ettt ettt a et b et b e et et ae et e ettt nae et e sae e e e e ne e ees 231
TRACe<n>[:DATA]?.....c.coo....

TRIGGEr:SEQUENCELDTIME. ...ttt b ettt ettt e aees
TRIGger[:SEQuence]:HOLDoff<ant>[:TIME]

TRIGger[:SEQuence]:IFPOWEr:HOLDOR..........c.oiiii e
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. ......cuiiiiiiiii it
TRIGger[:SEQUEeNCE]:LEVEI<aNt>IIFPOWET........coiiiiiiii et
TRIGger[:SEQuence]:LEVel<ant>:IQPOWET............ccciiiiiiiii e
TRIGger[:SEQuence]:LEVel<ant>:RFPower
TRIGger[:SEQuence]:.LEVel<ant>[:EXTernal<tp>]........coouiiiiiiiiie i 351
TRIGGer[:SEQUENCEL:PORTSANTE> ...ttt 353
TRIGGE:SEQUENCE]I:SLOPE. ...ttt sttt sa et ebeeniee e 354
TRIGGer[:SEQUENCEL:SOURCESANES ...ttt ettt ettt ettt e 354
UNITICAREIEIENCE. ...ttt ettt ettt b e e et 380
LU O =SSR 380
UNITEEVIML ettt ettt h et h et e bt e e e e bt et e ettt e bt et e eteeanenne e 380
UNITESAXES. .ttt bbbt et h et h e h e bt b e bt eh e et eh et e e et et e e b e et e eb e e e e ebe e nes 381
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CONtINUOUS ...ttt
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