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1 Welcome to the 5G New Radio option

The R&S SMM-K144/-K148 are firmware applications that add functionality to generate
signals in accordance with the 3GPP standard 5G New Radio.

Preamble

All supported features are in line with the official 3GPP specifications (releases 15, 16
and 17). You can check in the user interface to which version of the specification the
firmware currently corresponds to (see Chapter 3, "Find out the implemented 3GPP
specification", on page 31).

The R&S SMM-K144 key features

The R&S SMM-K144 provides 3GPP release 15 features.

The R&S SMM100A simulates signals at the physical channel level. The following list
gives an overview of the functions provided for generating an 5G New Radio signal:
® Supports uplink and downlink

® Intuitive user interface with graphical display of time plan

® PSS/SSS, PBCH (incl. MIB), PDCCH (i.e. CORESET), PDSCH, CSI-RS, PDSCH
PTRS, PUSCH, PUCCH, SRS, PRACH supported
PBCH, PDSCH, PDCCH and PUSCH incl. DMRS

® Support of downlink and uplink DCI content inside CORESET;
® Automatic PDSCH scheduling from DCI

® PDSCH time domain scheduling

® Support of two codewords for PDSCH

® Support of SRS codebook

® PUSCH/PUCCH spatial multiplexing

® Configurable multilayer transmissions for PDSCH and PUSCH, incl. USCH channel
coding and antenna ports

® Support of FRCs and TMs

® All modulation schemes supported

e (Carrier aggregation, including cross-carrier scheduling
® Test case wizard for 3GPP 38.141 test cases

The R&S SMM-K148 key features
The R&S SMM-K148 provides 3GPP release 16 features.
The R&S SMM-K148 requires an R&S SMM-K144.

Release 16 features include:
® PRS (positioning reference signals)

® Support of the DCI types and their corresponding RNTI types included in the
release 16
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® MIB system frame number (SFN) increments independently from the configured
ARB sequence length

® Support of up-to 50 users

The R&S SMM-K170 key features

The R&S SMM100A simulates 5G NR sidelink signals at the physical channel level.

® Support for PSSCH and PSCCH

® Support of S-SS/PSBCH

® Support of sidelink bandwidth part configuration, including resource pool configura-
tion

® Support of SSCH channel coding

® Support of sidelink control information (SCI)

® Support of sidelink carrier aggregation

The R&S SMM-K171 key features
The R&S SMM-K171 provides 3GPP release 17 features.
The R&S SMM-K171 requires an R&S SMM-K144 and R&S SMM-K148.

Release 17 features include:
® New deployment frequency range (FR2-2, up to 71 GHz).

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

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

® New channel bandwidths introduced with release 17 (35 MHz and 45 MHz).
® Support of 1024QAM modulation in FR1.
® New operating bands, test models and FRCs introduced with release 17.

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

All functions not discussed in this manual are the same as in the base unit and are
described in the R&S SMM100A user manual. The latest version is available at:

www.rohde-schwarz.com/manual/SMM100A

Installation

You can find detailed installation instructions in the delivery of the option or in the
R&S SMM100A service manual.
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Documentation overview

1.1 Accessing the 5G New Radio dialog

To open the dialog with 5G New Radio settings
» In the block diagram of the R&S SMM100A, select "Baseband > 5G NR".

A dialog box opens that displays the provided general settings.

The signal generation is not started immediately. To start signal generation with the
default settings, select "State > On".

1.2 What's new

This manual describes firmware version FW 5.30.047.xx and later of the
R&S®SMW200A.

For a detailed list of new features, refer to the release notes published with the corre-
sponding firmware version.

® Introduction of the FRC wizard.

® Possibility to restart the slot index within a frame.

® New power mode average active signal.

® New filter mode to optimize the EVM.

® Support of transport block transmission over multiple non-consecutive slots.

® Test models and FRCs: added various release 17 test models and FRCs.

® Test case wizard: Test now support power limits defined in 3GPP 38.104

® Test case wizard: Information dialog that shows all settings that have been
changed for the selected test case.

1.3 Documentation overview

This section provides an overview of the R&S SMM100A user documentation. Unless
specified otherwise, you find the documents at:

www.rohde-schwarz.com/manual/smm100a

1.3.1 Getting started manual
Introduces the R&S SMM100A and describes how to set up and start working with the

product. Includes basic operations, typical measurement examples, and general infor-
mation, e.g. safety instructions, etc. A printed version is delivered with the instrument.
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1.3.2

1.3.3

1.3.4

1.3.5

1.3.6

Documentation overview

User manuals and help

Separate manuals for the base unit and the software options are provided for down-
load:

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

® Software option manual
Contains the description of the specific functions of an option. Basic information on
operating the R&S SMM100A is not included.

The contents of the user manuals are available as help in the R&S SMM100A. The
help offers quick, context-sensitive access to the complete information for the base unit
and the software options.

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

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

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

https://gloris.rohde-schwarz.com

Instrument security procedures

Deals with security issues when working with the R&S SMM100A in secure areas. It is
available for download on the internet.

Printed safety instructions

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

Data sheets and brochures
The data sheet contains the technical specifications of the R&S SMM100A. It also lists
the options and their order numbers and optional accessories.

The brochure provides an overview of the instrument and deals with the specific char-
acteristics.
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1.3.7

1.3.8

1.3.9

Documentation overview

See www.rohde-schwarz.com/brochure-datasheet/smm100a

Release notes and open source acknowledgment (OSA)
The release notes list new features, improvements and known issues of the current
firmware version, and describe the firmware installation.

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

See www.rohde-schwarz.com/firmware/smm100a

Application notes, application cards, white papers, etc.

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

See www.rohde-schwarz.com/application/smm100a

Videos

Find various videos on Rohde & Schwarz products and test and measurement topics
on YouTube: https://www.youtube.com/@RohdeundSchwarz

On the menu bar, search for your product to find related videos.

HOME VIDEOS SHORTS PLAYLISTS COMMUNITY CHANNELS ABOUT ':)\ <product=

Figure 1-1: Product search on YouTube
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Notes on screenshots
1.4 Scope

Tasks (in manual or remote operation) that are also performed in the base unit in the
same way are not described here.

In particular, it includes:

® Managing settings and data lists, like saving and loading settings, creating and
accessing data lists, or accessing files in a particular directory.

® [nformation on regular trigger, marker and clock signals and filter settings, if appro-
priate.

® General instrument configuration, such as checking the system configuration, con-
figuring networks and remote operation

® Using the common status registers

For a description of such tasks, see the R&S SMM100A user manual.

1.5 Notes on screenshots

When describing the functions of the product, we use sample screenshots. These
screenshots are meant to illustrate as many as possible of the provided functions and
possible interdependencies between parameters. The shown values may not represent
realistic usage scenarios.

The screenshots usually show a fully equipped product, that is: with all options instal-
led. Thus, some functions shown in the screenshots may not be available in your par-
ticular product configuration.
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2 About the 5G New Radio option

The implementation of the option 5G New Radio R&S SMM-K144 is based on the
3GPP Rel. 15 specification group TS 38.xxx. According to these specifications, the
3GPP defines a great flexibility of the signal on the air interface.

0,

This section is a brief summary of the main air interface parameters, see Table 2-1.

Availability of main air interface parameters

Several main air interface parameters have been upgraded with 3GPP release 16 and
3GPP release 17, in particular the extended frequency deployment ranges, certain
channel bandwidths (for example 35 MHz and 35 MHz) or certain subcarrier spacings
and are therefore only available with the corresponding option (R&S SMM-K148 and

R&S SMM-K171).

If you do not have R&S SMM-K171 and the distinction between FR2-1 and FR2-2, you
only see FR2. All settings that depend on the frequency deployment range are treated
as if they were in FR2-1 in that case.

Table 2-1: Main air interface parameters

Parameter

Frequency range FR1*

Frequency range FR2*

Frequency bands**

410 MHz to 7.125 GHz
7.125 GHz to 24.250 GHz

FR 2-1: 24.250 GHz to 52.60 GHz
FR 2-2: 52.60 GHz to 71.00 GHz

Carrier aggregation

< 16 carriers

Initially 1

< 16 carriers

Channel bandwidth

5,10, 15, 20, 25, 30, 35, 40,
45, 50, 60, 70, 80, 90 MHz
and 100 MHz

FR 2-1: 50, 100, 200, 400
FR 2-2: 400, 800, 1600, 2000 MHz

Subcarrier spacing (SCS)

15, 30, 60 kHz

FR 2-1: 60, 120 kHz

FR 2-2: 120, 480, 960 kHz (depending on
channel bandwidth)

Modulation schemes

Up to 1024QAM

Up to 1024QAM

MIMO schemes

® DL: 2x2 and 4x4 MIMO
(= 8 layers)

e UL: SISO and 2x2 MIMO
(£ 4 layers)

< 2 layers:
e DL:2x2 MIMO
® UL: SISO and 2x2 MIMO

Multiple access schemes

e DL: CP-ODFMA
e UL: CP-OFDMA and
optionally DFT-s-OFDM

e DL: CP-ODFMA
e UL: CP-OFDMA and optionally DFT-
s-OFDM

") Throughout this description, the designations are used interchangeably.

™) Frequency bands as defined by the 3GPP specification group TS 38.104 (currently
release 17). You can however select also any other frequency within the frequency
range your R&S SMM100A supports (see Chapter 2.1, "Required options",

on page 18).
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2.1

2.2

5G NR numerology

Required options

The basic equipment layout for generating 5G New Radio signals includes the options:
® Base unit

® Baseband generator (R&S SMM-B9)

® Baseband real-time extension (R&S SMM-B520)

® Option 5G New Radio (R&S SMM-K144)

® Optional, option 5G NR Release 16 (R&S SMM-K148).
Requires R&S SMM-K144.

® Optional, option 5G NR Sidelink (R&S SMM-K170).
® Optional, option 5G NR Release 17 (R&S SMM-K171).
Requires R&S SMM-K144 and R&S SMM-K148.

You can generate signals via play-back of waveform files at the signal generator. To
create the waveform file using R&S WinlQSIM2, you do not need a specific option.

To play back the waveform file at the signal generator, you have two options:

® |nstall the R&S WinlQSIM2 option of the digital standard, e.g. R&S SMM-K255 for
playing LTE waveforms

® If supported, install the real-time option of the digital standard, e.g. R&S SMM-K55
for playing LTE waveforms

For more information, see data sheet.

5G NR numerology

5G NR signals can be transmitted in several frequency ranges. For each of the fre-
quency range, the 3GPP specifies the allowed subcarrier spacing (SCS) and the sup-
ported cyclic prefix (CP), see Table 2-2.

However, not all combinations of frequency range, SCS and CP are allowed. Moreover,
the 3GPP specification defines the allowed combinations indirectly, as the so called
numerology. A numerology is thus the combination of the SCS and the CP, where the
SCS is defined as follows:

Af =15 kHz * 2%, with p = 0 to 4.

Table 2-2: Supported combinations of SCS and CP per frequency range

1] SCS, | Max. Ngym. Ngofframes | Nsub- Symbol | Nor- | Exten- | Sup- | Sup- FR1 |FR2- | FR2-2
kHz | channel | slot frame dura- mal | ded por- | ported 1
band- tion cycli | cyclic |ted for
@n |2 i
width, us c prefix | for syn-
MHz pre- (ECP) data | chron-
fix ization
(NCP
)
0 15 50 14 10 1 66.67 X - X X X
1 30 100 14 20 2 33.33 X - X X X
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Frame structure, slots and slot formats

M SCS, | Max. Ngym.- Ngofames | Nsub- Symbol | Nor- | Exten- | Sup- | Sup- |FR1 |FR2- | FR2-2
kHz | channel | st frame | dura- mal | ded por- | ported 1
(Af) band- tion cycli | cyclic |ted for
width, us c prefix | for syn-
MHz p_re- (ECP) data f:hrc_)n-
fix ization
(NCP
)
2 60 100 14 (NCP) | 40 4 16.67 |x x X - X X -
(FR1) 112 ECP)
200
(FR2-1)
3 120 | 400 14 80 8 8.33 X - X X - X X
100
(FR2-2)
4 240 |- 14 160 16 417 X - - X - X -
5 480 | 1600 14 320 32 2.08 X - X X - - X
6 960 | 2000 14 640 64 1.04 X - X X - - X
2.3 Multiple accesses schemes
5G NR supports two channel access methods for uplink signals, CP-OFDM and DFT-s-
OFDM (see Table 2-1). Depending on the use case, one or the other has advantages
over the other. For DFT-s-OFDM, an additional signal processing stage, transform pre-
coding, is applied. Transform precoding is the term for the digital Fourier transformation
(DFT) used in the 5G NR standard.
CP-OEDM Subcarrier Add
mapping cyclic prefix
mapping cyclic prefix
Figure 2-1: Signal processing depending on multiple access schemes
In this implementation, you can define per PUSCh which of the two access schemes is
used.
2.4 Frame structure, slots and slot formats

Frame structure

As itis in LTE, the 5G NR frame is 10 ms long; a half-frame lasts 5 ms. Frames consist
of 10 subframes, each of them with a length of 1 ms.
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Resource blocks and resource grid

Subframes contain a variable number of slots, depending on the subcarrier spacing
(SCS). Moreover, subframes can use different SCS in different bandwidth parts (BWP),
see Figure 2-4.

Because the frame (subframe) lengths are constant but the number of slots and their
lengths varies, the common time boundaries between the different numerologies are
the frames (or the subframes).

Slots and slots formats

The basic transmission unit in 5G NR is the slot. Slots can have different formats; slots
comprise of 14 or 12 OFDM symbols, depending on the used cyclic prefix (CP). Hence,
depending on the used CP, there are different numbers of slots per frame (and sub-
frame) and the CP itself depends on the used numerology, see Table 2-2.

Slots can have different formats, defined by the slot format index (SFI). The SFl is sig-
naled by group common PDCCHs. The slot formats differ in the number of symbols
that can be used for DL (D) and UL (U) transmission. Most of the symbols are usually
used for transmission of user data (payload). Slots can also contain flexible symbols
(x), that can be used for dynamic DL/UL transmission or as a gap for the DL to UL and
vice versa switching.

The slot formats are defined in TS 38.211, table 4.3.2-3.

2.5 Resource blocks and resource grid

Resource grid

The basic granularity in 5G NR resource grid is the resource element (RE), which
consists of one OFDM symbol over one subcarrier and is the same as in LTE. Another
granularity unit is a resource block (RB), which spans 12 subcarriers in frequency
domain.

Resource blocks
The 5G NR specification defines different types of resource blocks:

® Common resource blocks (CRB)
The term CRB is typically used when referring to the whole carrier. A CRB grid is
defined for each numerology.
The center of subcarrier #0 of the CRB#0 is referred as Reference point A; it is
signaled relative to SS/PBCH or ARFCN.
See Figure 2-2 and Figure 2-3.

® Usable resource blocks (URBs)
The term URB is used to specify the subset of the CRBs of a specific numerology
where transmission is allowed; that is, these RBs are not in the guard bands. The
URBs define the so called transmission bandwidth (TxBW) for the respective
numerology, see Chapter 2.6, "Transmission bandwidths TxBWs", on page 21.

® Physical resource blocks (PRB)
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Transmission bandwidths TxBWs

The term PRB describes the RBs inside the bandwidth parts (BWP). PRBs are
numbered relative to the beginning of the bandwidth part.
See Carrier bandwidth part (BWP) and Figure 5-4.

2.6 Transmission bandwidths TxBWs

As listed in Table 2-2, there are different numerologies (that is different combinations of
subcarrier spacing SCS and cyclic prefix CP) supported for each deployment and
channel bandwidth combination. The different SCSs results in transmission bandwidths
TxBWs, which span different frequency ranges and according to TS 38.104 use differ-
ent number of resource blocks Ngg. The start of the TxBW is signaled relative to the
Reference point A and is numerology-specific.

To achieve a common alignment between the different TxBWs within a carrier, the
3GPP specification defines the following rules:

® Alignment is achieved, if the center of the first subcarrier (SC#0) of an RB is
aligned to the center of the SC#0 of the RBs of all numerologies with a smaller p.

® The TxBWs are centered on the carrier center, that is around the center of the
"Channel Bandwidth" for the corresponding carrier.

® |f not applicable, the TxBWSs can be shifted with £6 subcarriers relative to the car-
rier center, where for each TxBWs the corresponding SCS applies.
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Transmission bandwidths TxBWs

Carrier
|

¥ Point A

Figure 2-2: Transmission bandwidth (example)

Carrier = Channel bandwidth = 5 MHz

RB = Resource blocks

SCS = Subcarrier spacing

TxBWs = Transmission bandwidth

TxBWs#1 = SCS 15 kHz, usable resource blocks USB = "N_RB = 25"; TxBWs is not centered on the
carrier center, a frequency shift with kOpy = -6 subcarriers is applied

TxBWs#2 = SCS 30 kHz, usable resource blocks USB = "N_RB = 11"; TxBWs is centered on the carrier
center ("kg" = 0")

ko¥ = Number of subcarriers the TxBW is shifted related to the carrier center, see kOp

ARB = Usable RB to common RBs, see TxBW Offset
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2.7

Synchronization signals and SS/PBCH block

1 = Aligned centers of the first subcarrier (SC#0) of resource blocks

Point A = Common reference point for all numerologies and TxBWs; does not have to be within the
carrier bandwidth. Point A is the center of subcarrier #0 of the CRB#0

Carrier center = Center frequency of the carrier

Af = Offset between the baseband center frequency and the reference point A, see Point A to
Baseband Center.

From all possible TxBWs for a specific channel bandwidth, the base station decides
which TxBWs to use. The base station/network signals the position of the used TxBWs
to the users as function of the following:

® The position of the Reference point A, that is common to all numerologies.

® The frequency offset ARB between the usable resource blocks of the TxBWs and
the Reference point A, see TxBW Offset.

® The used frequency shift ky* = {-6, 0, 6}, see kOp.

Synchronization signals and SS/PBCH block

The 3GPP specifies two synchronization signals (SS), the primary synchronization sig-
nal (PSS) and the secondary synchronization signal (SSS). Together with the physical
broadcast channel (PBCH), they are bundled in a synchronization signal block (SS/
PBCH block). PSS/SSS are used for radio frame synchronization and detection of the
physical layer cell ID. The location of the synchronization signal is variable.

The PBCH carries general system information. It is polar-coded and QPSK modulated.
The PBCH symbols carry its own DMRS, which position depends on the physical layer
cell ID.

An SS/PBCH block is transmitted on a fixed schedule. Each half-frame contains of
either 4, 8 or 64 SS/PBCH blocks, depending on the subcarrier spacing (SCS). The
SS/PBCH block is transmitted twice in a slot, if that slot carries the synchronization sig-
nal.
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Synchronization signals and SS/PBCH block
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Figure 2-3: Location of synchronization signals in a succession of several slots (Case A - 15 kHz
SCS, f<3 GHz)

PSS/SSS = Primary/secondary synchronization signals

PBCH = Physical broadcast channel

SS/PBCH block = SS and PBCH are always transmitted together in a block

SS/PBCH burst = A group of 4, 8 or 64 SS/PBCH blocks, depending on the SCS (in this example, burst

set set = 4 blocks)

Frame =10 ms = 10 slots

1 slot = 1 subframe = 1 ms

SC = Subcarrier

Start SS/PBCH = {2, 8} + 14n, where n = 0,1; Start symbols = 2, 8, 16 and 22

symbol

RB offset = Defines the SS/PBCH allocation position in the frequency (see RB Offset/RB Offset (15

kHz SCS)/RB Offset (60 kHz SCS)); within an RB, the allocation can be further shifted
(see SC Offset/SC Offset (15 kHz SCS)/SC Offset (60 kHz SCS))

Periodicity = Defines how often the burst set is repeated (in this example, periodicity = 10 ms; the
SS/PBCH burst set is repeated every frame), see Burst Set Periodicity

1st URB = First usable resource block (URB), that is the first RB within the TxBW, see Figure 2-2

Carrier center = Center frequency of the cell

Af = Offset between the center frequency of SS/PBCH block and the carrier center fre-
quency
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(W& Symbol
duration

Time |

2.8

I —
Af e.g. 30 kHz per slot

Carrier bandwidth part (BWP)

The SSs are allocated on predefined symbols but the allocated resource blocks and
subcarriers are user-defined. The TS 38.213 specifies the number of and the start of
the symbols depending on the used SCS and frequency range, see Figure 2-3. In
3GPP, these different start positions of the SS/PBCH blocks are referred as case A to
case E.

Carrier bandwidth part (BWP)

In 5G NR, the bandwidth used for the communication with a specific user (UE) is typi-
cally smaller than the channel bandwidth. These user-specific bandwidths are man-
aged by the different-sized, so called (carrier) bandwidth parts (BWP). Each of BWP
uses its own numerology and thus can use different SCS, symbol duration and CP
length (see Table 2-2).

Using BWPs with different bandwidths allows flexible resource allocation, for example,
for support of UE with reduced bandwidth capabilities or supporting non-contiguous
spectrum. Bandwidth parts can overlap, in which case UEs share the resource ele-
ments.

| :!!!M!!!!!!!!!! |

Carrier bandwidth
Y Y Y Py N Oy Y oy oy oy ey ey

[ L
Frequency

14 symbols
per slot
| 14 symbols

per slot
|

14 symbols

== Subcarrier spacing (Af) e.g. 60 kHz
L1

Subframe 1 ms
Frame 10 ms

|
1 resource block (RB) = 12 subcarriers

Figure 2-4: 5G NR numerology and BWP [1]

A BWP is a contiguous set of physical resource blocks that has the same subcarrier
spacing and thus numerology. UEs can be configured with up to 4 BWPs in DL and UL,
but only one can be active at a time. UEs are not expected to receive and transmit out-
side its active BWP.
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Carrier aggregation

2.9 Carrier aggregation

The 5G NR specification defines the aggregation of multiple 5G carriers. Two up to 16
component carriers (CC, in 5G phase 1) can be grouped to provide wider transmission
bandwidths. Up to 1 GHz of spectrum can be aggregated. A UE could simultaneously

receive or transmit on one or multiple CCs depending on its capabilities.

Spectrum deployment can be either contiguous with adjacent component carriers, or
non-contiguous with non-adjacent component carriers. The individual component carri-
ers can belong to the same frequency band (intra-band) or to different frequency bands
(inter-band). Component carriers transmitted by the same base station provide the
same cell coverage.

Frequency band A Frequency band B
Component Component  Component
carrierf#1 carrier#2 carrier#3
Non-contiguous component carriers Contiguous component carriers

Figure 2-5: Carrier aggregation

The 5G NR specification defines two different approaches about informing the UE
about the scheduling for each band: a separate PDCCH for each carrier or a common
PDCCH for multiple carriers (cross-carrier scheduling).
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Antenna port mapping
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Figure 2-6: 5G NR scheduling approaches

In the dedicated/non-cross-carrier approach, the PDCCH on a component carrier
assigns PDSCH resources on the same component carrier.

In the cross-carrier approach, the PDCCH on a component carrier assigns resources
on one of multiple component carriers. The component carriers are identified by the
DCl field CIF (carrier indicator field).

Related settings

See:

® Enable fading on the SMW.
Set "System Config > System Configuration > Fading/Baseband Config > Mode" to
"Advanced".

® Chapter 5.2.2, "Carriers settings", on page 51
Set at least 2 carrier.

2.10 Antenna port mapping

Antenna ports are not physical antennas, but rather are a logical concept. Each
antenna port carries certain signal components (= physical channels) that have to be
transmitted under the same conditions. Physical channels can be transmitted on a sin-
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5G NR channels and signals overview

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.

In this implementation, you can map the antenna ports used by the various physical
channels defined by 3GPP to one or two layer configurations in the dedicated "Antenna
Ports" dialogs.

These dialogs display the antenna port-mapping settings in a table form, as an
antenna port-mapping table.

The mapping table is a matrix with number of rows equal to the number of physical Tx
antennas (basebands) and number of columns equal of the number of antenna ports
(AP). The available antenna ports depend on the current configuration. The yellow
matrix elements in the mapping table indicate the default antenna port to physical
antenna (TX antenna/baseband) mapping.

Signal/Channel Antenna port

® PSS/SSS The synchronization signals are assumed to be transmitted on antenna port
e PBCH 4000.

® S-PSS/S-SSS

e PSBCH

PDSCH The PDSCH can be transmitted on multiple antenna ports (1000 to 1011).

By default, the PDSCH is transmitted on antenna port 1000 (for physical
antenna 1) and antenna port 1001 (for physical antenna 2).

PSSCH The PSSCH can be transmitted on antenna ports 1000 to 1001.

PUSCH The PUSCH can be transmitted on multiple antenna ports (0 to 11).

By default, the PUSCH is transmitted on antenna port O (for physical
antenna 1) and antenna port 1 (for physical antenna 2).

e PDCCH The PDCCH/PUCCH are assumed to be transmitted on antenna port 2000.
e PUCCH
e PSCCH

Related settings:
® "Users/BWPs > UL BWPs > NZP CSI-RS" > Resource-Settings > Antenna Port
Mapping

e "Users/BWPs > UL BWPs > SRS > SRS Resource Set Settings" > Antenna Ports >
Config

® "Scheduling > PDSCH/PUSCH" > Antenna ports

2.11 5G NR channels and signals overview

Channels:
e DL: PBCH, PDCCH (CORESET), PDSCH
e UL: PRACH, PUCCH, PUSCH
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2.12

Overlap handling

Signals:
e DL: PSS/SSS, CSI-RS, PRS, DMRS (for PBCH, PDCCH, PDSCH), TRS, PTRS
® UL: DMRS (for PUCCH, PUSCH), PTRS, SRS

The following channels and signals are supported in the current firmware version:

e PSS/SSS, PBCH, PDCCH (CORESET), PDSCH, PUSCH, PUCCH; PBCH incl.
MIB, PDSCH, PDCCH and PUSCH incl. DMRS, PTRS, SRS, CSI-RS, PRS

Related settings:

® Chapter 5.2.12, "PBCH settings", on page 87

® Chapter 5.3.6.6, "ZP CSI-RS settings", on page 144 and
Chapter 5.3.6.7, "NZP CSI-RS settings", on page 147

e "PTRS Config ..." on page 128 and
Chapter 5.5.6, "PTRS settings", on page 230

® (Chapter 5.3.6.2, "PDSCH settings", on page 115

® Chapter 5.3.7.4, "PUSCH settings", on page 163 and
Chapter 5.3.7.5, "PUSCH UCI settings", on page 181

® Chapter 5.3.7.6, "SRS settings", on page 183
® Chapter 5.5, "PDSCH and PUSCH settings", on page 212
® Chapter 5.6, "CORESET settings", on page 237

® Chapter 5.3.7.2, "PUCCH settings", on page 157 and
Chapter 5.9, "PUCCH settings", on page 273

® Chapter 5.10, "PRACH settings", on page 280

Overlap handling

The TS 38.211 defines channels and signals that share the available resources in the
time-frequency domain.

Flexible scheduling is one of the main functions in 5G new radio. But this flexibility in
scheduling can lead to allocations of the same or different type that overlap fully or
partly in the time-frequency domain. Because the specification does not define all pos-
sible combinations of channels and signals, a proprietary internal mechanism decides
what bits are mapped to the affected subcarries.

The handling of overlapping resources depends on the priority of the affected chan-
nels, see Table 2-3.
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Overlap handling

Table 2-3: Priority

Priority Channel or signal

High CORESET, PBCH, PDSCH, PRACH, PUCCH
All signals

Middle PDSCH
PUSCH

Low Dummy allocations

Overlap handling rules:

® Overlapping of signals and/or channels with different priorities
The channel with the higher priority is transmitted completely. The overlap is not
indicated, not in the "Scheduling" dialog or in the "Time Plan".

® Overlapping of allocations with the same priority
If channels with the same priority are scheduled to share resources, the signals of
the channels are added.
Both the "Scheduling" dialog and the "Time Plan" indicate the overlapping resour-
ces.

Example: Unresolved conflict

Figure 2-7 shows the scheduling table and the time plan of overlapping allocations
(PDSCH) with the same priorities.
Subframes

User(s) Subframe ° ° Cell @ Show First Subframe Resource Grid
0 Frev e 0 Carrier 0 10 o U °M
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Figure 2-7: Overlapping allocations
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3 Find out the implemented 3GPP specifica-
tion

The "Info" dialog displays the currently supported version of the 3GPP standard and
the installed version of the 5G New Radio application.

Access:

» Select "5G New Radio > Info".

5G New Radio A

Trigger In Clock Quick

All supported features are in line with 3GPP release 16, i.e. the following official
3GPP specifications are implemented:

[TS 38.211  Physical Channels and Modulation 16.8.0
[TS38.212  Multiplexing and Channel Coding 16.8.0

[TS38.213  Physical Layer Procedures for Control ~ 16.8.0
[TS 38.214  Physical Layer Procedures for Data 16.8.0

TS 38.141  Refers to the NR Downlink Test Models  16.10.0

[TSCONF.0  Refers to ORAN Test Models 4.00
5G NR Application Version: 9
2203
Settings:
3GPP Specification Table.........coooiiiiii e ———— 31
S C I N RV o] o] fez= 1110 o IV =T =3 (o o 1SS 31

3GPP Specification Table
Displays the 3GPP specifications and versions implemented in the R&S SMM features.

Remote command:
[ :SOURce] :BB:NR5G:VERSion? on page 422

5G NR Application Version
Displays the installed version of the 5G New Radio application.

Remote command:
[:SOURce] :BB:NR5G: PLVersion? on page 417
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General settings

4 5G NR quick settings

Access:
1. Select "Baseband > 5G NR".
2. Select "Quick Settings".

5G New Radio A
Trigger In Clock Quick
Number of Carriers Copy Carrier With D General
1 || Selected Test Model
Duplexin .
piexing Top”| Synchronize Frame Format to Marker FUEIE FETET
Deployment Channel Bandwidth
FR1 <= 3GHz 100 MHz
Channel Raster Channel Spacing
100 kHz 0.000 000 MHz

Subcarrier Spaci
ubcarrier spacing = Use Extended Cyclic Prefix
30 kHz

Enhanced Settings

Use CORESET [] | Number of CORESET symbols TI

| Dacanrea Blnck Panfinuratinn 9 Madulation
Apply | °Discard

With the provided settings, you can quickly configure a 5G new radio signal.
Configured is signal with the selected settings and one BWP, one user, one frame
and if TDD is used, the power mode active subframe is selected automatically. If
enabled, CORESET is configured, too (see "Use CORESET" on page 35).

The remote commands required to define these settings are described in Chapter 10,
"Remote-control commands", on page 385.

O Applying quick settings automatically adjusts the corresponding marker settings.

Settings:

4.1 General settings

Access:
1. Select "Baseband > 5G NR".

2. Select "Quick Settings > General".
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General settings

Settings:

N TU T 1= o) B = 3 1= = SR 33
Copy Carrier With Selected Test MOdEl.........cccocccviiiiiiiieee e 33
D10 0] 1= T SR Nt 33
Synchronize Frame Format to Marker............oooooiiiiiiecccccie e, 33
=T o] (o) o= o | RPN 34
Channel BandWidth..........oooie e 34
L0 T T o a1 I = 1] (=Y S 34
Channel SPACING......uvuiiiie ittt e e e e e e e e s e e e nnes 35
10 oToz= 14 4 =T ST o = Tod [T RS 35
Use Extended CyCliC PrefiX. ...t 35
USE CORESET ... itiiie ettt sttt ettt s st e e e s sttt e e e s st ee e e s sanstee e e senseeneesanseneeeennnees 35
Number of CORESET SYMDOIS.........coiiiiiiiiiiiiiiiieee et 35
Use Transform PreCOdiNg. .. .o e ettt 36
Resource BIock Configuration..........ccuoo it 36
1Y/ o T LU= 1T o PSS 36
Number of RESOUICE BIOCKS.........coiiiiiiiiiiee et 36
Resource BIOCK OffSEt.....cooiieeeeee e 36
Y o] o] Y28 SUPRPPPN 36
1915 o= T o SRR 36

Number of Carriers
Selects the number of carriers. Needed for carrier aggregation.

Note: Value can be configured if "System Config > Fading & BB Config > BB Sources"
is set to "Separate”. If it is set to "Coupled", the value is read-only.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet :GENeral :NCARier on page 431

Copy Carrier With Selected Test Model
Creates a copy of a component carrier based on a test model configuration.

To copy carriers like this, proceed as follows.

® Select a test model for the first carrier.

® [ncrease the number of carrier in the "Quick Settings".

® Copy the carrier with the test model with "Copy Carrier with Selected Test Model".
® "Apply" the changes.

After confirmation ("Apply"), the copied carriers are displayed in the carrier settings dia-
log.

Remote command:

[ : SOURce<hw>] :BB:NR5G:QCKSet :GENeral : CCTModel on page 429

Duplexing
Selects the duplexing mode.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet : GENeral : DUPLexing on page 431

Synchronize Frame Format to Marker
Turns synchronization of the frame format and markers on and off.
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General settings

If on, the application automatically places the markers according to the selected
duplexing pattern.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet : GENeral: SFFM: STATe on page 433

Deployment
Selects one of the frequency ranges, specified for 5G NR transmission, see Table 2-1.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet :GENeral : CARDeply on page 429

Channel Bandwidth
Selects the bandwidth of the node carrier from a list with predefined values, see
Table 2-1.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet : GENeral : CBW on page 429

Channel Raster
Sets the "Channel Raster" based on the set "Deployment"”.

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
nt n2 n3 nb s n96

.
’ .

)
.~ Channel raster for n3 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.
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For details about the channel raster and its effects, see 3GPP 38.104, chapter 5.4.2.

Available channel raster values depend on the selected frequency range.

® FR1: channel raster can be 15 kHz or 100 kHz.

® [FR2-1: channel raster is 60 kHz.

® FR2-2: channel raster is 100 kHz.

"Channel Raster" is not displayed when the "Number of Carriers" is shown inactive.

Remote command:
[ :SOURce<hw>] :BB:NR5G:QCKSet : GENeral : CHRaster on page 429

Channel Spacing
Displays the value for the "Channel Spacing". It is by default automatically calculated
by the set "Channel Raster" and the set "Channel Bandwidth".

The value can be adjusted manually, but is recalculated if the "Channel Raster" or the
"Channel Bandwidth" is adjusted.

"Channel Spacing" is not displayed when the "Number of Carriers" is shown inactive. In
this case, it is used like "Carrier Spacing" equals 0.

Remote command:
[ :SOURce<hw>] :BB:NR5G:QCKSet :GENeral : CHSPacing on page 430

Subcarrier Spacing
Selects a combination of the subcarrier spacing (SCS) and the cyclic prefix (CP),
where the available values depend on the "Deployment".

See Table 2-2.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet :GENeral : SCSPacing on page 430

Use Extended Cyclic Prefix
Show if the extended cyclic prefix is enabled or disabled.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet :GENeral : ECPState on page 430

Use CORESET
If enabled, a CORESET is scheduled with the number of symbols, set with the parame-
ter Number of CORESET Symbols.

All other configurations are performed automatically. The CORESET is scheduled at
the beginning of the slot. PDSCH is shortened or reallocated automatically.

CORESET is fully allocated; dummy REs are used.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet :GENeral :ES:CS:STATe on page 431

Number of CORESET Symbols
Sets the number of symbols in the CORESET.

Remote command:
[ :SOURce<hw>] :BB:NR5G:QCKSet :GENeral :ES:CSLength on page 432
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Use Transform Precoding
Turns transform precoding on and off.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet :GENeral :ES:TP:STATe on page 433

Resource Block Configuration
Sets the configuration mode for the resource block configuration.

This value is according to TS 38.521 table 6.1-1 and 6.1-2.
Resource block configuration is available for uplink signals. Availability of resource
block configurations also depends on the selected channel bandwidth.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet :GENeral :ES:RBConfig on page 432

Modulation
Sets the modulation scheme.

3GPP release 17 introduces 1024QAM modulation on the downlink. Release 17 fea-
tures require R&S SMM-K171. 1024QAM modulation on the uplink is also available
with that option.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet :GENeral :ES:MOD on page 431

Number of Resource Blocks
Sets the number of resource blocks.

Remote command:
[ :SOURce<hw>] :BB:NR5G:QCKSet : GENeral : ES : RBNumber on page 432

Resource Block Offset
Sets the resource block offset.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet :GENeral :ES:RBOFfset on page 432

Apply
Select to apply the configuration.

Note: Settings which are not configured by the "Quick Settings" are set to their default
values by using the "Apply" button.

Remote command:
[ :SOURce<hw>] :BB:NR5G:QCKSet : APPLy on page 436

Discard
Ignores the configuration, i.e. the configuration in the "Quick Settigns" dialog is not
applied; configurations made in this dialog are lost.

Remote command:
[ :SOURce<hw>] :BB:NR5G:QCKSet : DISCard on page 436
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Frame format
4.2 Frame format

Access:

1. Select "Baseband > 5G NR".

2. Select "Quick Settings > General".
3. Select "Duplexing > TDD".

4. Select "Frame Format".

You can configure the number of slots in the frame, the slot format and the special
slot configuration. The resulting configuration is graphically represented.

5G New Radio A

Trigger In Clock Quick
SettingS*

Slot Period

~| Use IAB Format
10 Slots D

Number of DL Slots Number of Special Slots

Slot Format Index
Use Special Format Index

Number of DL Symbols 1 Number of Guarded Symbols

9

Settings:

0[] A =Y 4 o o S 37
USE TAB FOIMAL.....ciiiiiiiiie ettt ettt e st e e e s ebe et e e e s eanneeae s 38
NUMDET Of DL SIOES.....eiiiiiiiiiiie ettt s e e e ree e e e e e 38
Number of SPECiIal SIOLS.........uuiiiiiiiiiiicee e e 38
NUMDBET Of UL SIOS... .o e e e e e e s 38
Use Special FOrmat INdeX......oooieiiiiiii et 38
SIOt FOrMat INAEX..... et e e e e e e e e e e e e e e e e eaeanns 38
NUmMber of DL SYMDOIS.........ueiiiiiiieee et e e e e 38
Number of Guarded SYMDOIS........ccuiiiieiiiiiiccieeee e 39
NUMDBEr Of UL SYMDOIS.....uuiiiiiiiiiieec ettt e e e e e s rre e e e e e e e e e 39

Slot Period
Sets the duration of the frame in slots.

Remote command:
[ :SOURce<hw>] :BB:NR5G:QCKSet : FRMFormat : SLINt on page 433
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Frame format

Use IAB Format
Option: R&S SMM-K148

Turns usage of the frame formats for integrated access backhaul (IAB) applications on
and off. Using the IAB format changes the order of uplink, downlink and the special slot
within the frame.

Remote command:
[ :SOURce<hw>] :BB:NR5G:QCKSet : FRMFormat : IAB: STATe on page 433

Number of DL Slots
If "Link Direction > Downlink", sets the number of DL slots in the frame.

In uplink duration, the value is calculated as follows:
"Number of DL Slots" = "Slot Period" - "Number of UL Slots" - "Special Slots".

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet : FRMFormat :NDLSlots on page 433

Number of Special Slots
Indicates that there is 1 special slot in the frame.

Remote command:
[ :SOURce<hw>] :BB:NR5G:QCKSet : FRMFormat :NSSLots? on page 434

Number of UL Slots
If "Link Direction > Uplink", sets the number of UL slots in the frame.

In downlink duration, the value is calculated as follows:
"Number of UL Slots" = "Slot Period" - "Number of DL Slots" - "Special Slots".

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet : FRMFormat :NULSlots on page 434

Use Special Format Index
Turns usage of the special format index on and off.

If on, you can select one of the slot formats defined by 3GPP.

If off, you can configure a custom slot format by entering the required number of down-
link symbols or uplink symbols.

Entering the number of downlink symbols is possible when you are in downlink mode.
Entering the number of uplink symbols is possible when you are in uplink mode.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet : FRMFormat:SSC:SFI:STATe on page 436

Slot Format Index
Sets the special slot format index according to TS 38.213 and thus defines the slot
structure.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet : FRMFormat : SSC: SLFMt on page 434

Number of DL Symbols
Indicates the number of DL symbols, depending on the selected slot format index.
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In downlink mode, defining the number of downlink symbols is possible when you turn
off usage of a special format index.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet : FRMFormat: SSC:NDLSymbols on page 434

Number of Guarded Symbols
Indicates the number of guard symbols, depending on the selected slot format index.

Remote command:
[ : SOURce<hw>] :BB:NR5G:QCKSet : FRMFormat: SSC:NGSYmbols? on page 435

Number of UL Symbols
Indicates the number of UL symbols, depending on the selected slot format index.

In uplink mode, defining the number of uplink symbols is possible when you turn off
usage of a special format index.

Remote command:
[ :SOURce<hw>] :BB:NR5G:QCKSet : FRMFormat : SSC:NULSymbols on page 435

User Manual 1179.3221.02 — 08 39



R&S®SMM-K14x/-K17x 5G New Radio configuration and settings

General settings

5 5G New Radio configuration and settings

Access:

» Select "Baseband > 5G NR".

The remote commands required to define these settings are described in Chapter 10,
"Remote-control commands", on page 385.

Settings:

0 General SEHINGS. . .o e a e 40
L I (oo (SR T= 1 1] o - T PR PRP 49
0 USers / BWPS SEHNGS. ....eeiiiiiiiiiii ettt e e 93
@  Scheduling SEtINGS.....ccuuiiiiiiiiee e 198
o PDSCH and PUSCH SEtliNgS...ccuiiiiiiiiiiicciiiiiieeiee et e e e e e snnvnaeeeee s 212
®  CORESET SEHNGS. ...uutiiiiiiiieie ettt e e e e e e e e e e e e e eaaas 237
o CSI-RS settings (scheduling table)..........ooiiiiiiiii e 269
e RIM-RS setting (scheduling table)..........cooooii e 272
®  PUGCCH SEtNGS. ... eieeiiiiiiieie ettt 273
L I o O o Y= 1 {1 o SRR 280
e SRS settings (scheduling table).........cuvviiiiiiiiee e 282
@ PSSCH and PSCCH SEttiNgS.......uuuiiiiiiiiiieie ettt e e e e e e 288

5.1 General settings

Access:

» Select "Baseband > 5G NR".

5G New Radio A

Trlgger In Clock QUIck
Set To Generate
o Default @Recall .Save 9 Waveform ...
eTest Case Wizard @Export Settings to Analyzer .. L

Link Direction @Test Models ...

Downlink i
Node .. Users/BWPs ...
Scheduling ... Output/Power ...

Time Plan ... Simple Mode E
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General settings

This dialog comprises the standard general settings, the default and the "Save/
Recall" settings, and access to dialogs with further settings.

Settings:
] €= 1 (= TSRS 41
TS R (ol B I =TV | RSN 41
ST V7= Y= | | N 42
Generate WavefOrmM FilE.......oovuuue it e e e e e e e eeaaans 42
TESE CASE WIZAIM......cciieeeee et e et e e e e et e e e e ee e e e e eeesb e eeeeesans 42
FRC WIZAIQ... ..o oottt e e e et e e e e e e e e e e et et e e e eeeeaer s bbb s seseeeeeaeaaaaeeeeerenes 42
L U Sl ettt ettt et ettt ettt et ettt e ettt e et et e et et ere et e e e e e ane 43
07 14 1= ST TT T USROS PSR RPR SRR 43
L BVVP ..ttt ettt ettt ee et nen e ettt ettt nerenennanananantetanas 43
L R C e 43
L DEPIOYMENL.....evvvveeeeeeeeee ettt ee e s st ee e eeenennananananeeeaens 43
Y oY (U1 = i1 12 FEO TR 43
L SC SPACING. ... ettt ettt sttt nans 43
L PAYI0AA SIZE....eeeee ettt ettt ettt 44
L RB OffSBL...u.vvveiieeeeeeeeeeeeeactete et te et eeeeee e eesssssae st se e esesenennasansnassetesesessnans 44
L MAPPING TYPE....veeeeeeee ettt ettt en et s e e, 44
Export Settings 10 ANAIYZET.......... e 44
11 QDT (=Y o1 1o o T 44
=253 1Y, o o 1= PN 44
L USEI FIlES..u ittt et ete ettt ettt ettt et ssas s s e se et teanan s e s neeene 45
L Filter TESt MOGEIS. ......cvveeeeeeeececececeetetetetee e ee s seseasae ettt es s s e s ennasseseaesesens 46
L SHANAAIG. ... oottt ettt 46
L TESt MOTEIS. ...ttt ettt et et e et e e e eeeseeeeenens 47
O oYY 0= 1Y YRS 47
L FreqUeNCY RANGE. ......c.oveveeeeeeeeeeeeereeeeteeeteee e ee e s s et snesneas 47
L DUPIEXING. vttt ettt ettt ettt 47
L BaNAWIOLN. .. ..ovcecececececcceeeee ettt eenens 47
L SUDCAITIEr SPACING......c.eieeeeeeeeeee ettt ee e ee s en e een e 47
=Y 1Y OO U OO 47
[N Lo T [N 47
(0 EYCT S AT AT 47
S Ted pT=Yo (1] g T TR URR PRSP 48
OULPUL/POWET ...ttt ettt e e e e e e e e e e e et e aeeeeseesasesbeaaeeeeaaaeeesaaaannsenes 48
5] [ a] o113 1Y, (o To [ 48
U-Plane GENEIAtiON........uueiiieiiitiee et e et e e e e e e ee e e e e e e eeab e e e s eeranas 48
State

Activates the standard and deactivates all the other digital standards and digital modu-
lation modes in the same path.

Remote command:
[ :SOURce<hw>] :BB:NR5G: STATe on page 422

Set to Default
Calls the default settings. The values of the main parameters are listed in the following
table.
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Parameter Values

"State" Not affected by "Set to Default"
"Link direction" Downlink

"Channel bandwidth" 100 MHz

"Dummy REs > State" On

"Dummy REs > SC Spacing/CP" 30 kHz NCP

Remote command:
[ : SOURce<hw>] :BB:NR5G: PRESet on page 418

Save/Recall

Accesses the "Save/Recall" dialog, that is the standard instrument function for storing
and recalling the complete dialog-related (or in coupled sources entity-related) settings
in a file. The provided navigation possibilities in the dialog are self-explanatory.

The filename and the directory, in which the settings are stored, are user-definable; the
file extension is predefined.

On recall, the instrument checks if the saved configuration is compatible with the soft-
ware and hardware options installed on the current instrument. For example, the num-
ber of block outputs (see Output settings) and the number of internal entities (i.e. the
currently selected system configuration) have to be the same.

See also, chapter "File and Data Management" in the R&S SMM100A user manual.

Remote command:

[ :SOURce<hw>] :BB:NR5G: SETTing:CATalog? on page 418
[ :SOURce<hw>] :BB:NR5G: SETTing: LOAD on page 418

[ :SOURce<hw>] :BB:NR5G: SETTing:STORe on page 419

[ : SOURce<hw>] :BB:NR5G: SETTing:DEL on page 418

Generate Waveform File

With enabled signal generation, triggers the instrument to save the current settings of
an arbitrary waveform signal in a waveform file with predefined extension * . wv. You
can define the filename and the directory, in that you want to save the file.

Using the ARB modulation source, you can play back waveform files and/or process
the file to generate multi-carrier or multi-segment signals.

Remote command:
[ :SOURce<hw>] :BB:NR5G:WAVeform: CREate on page 423

Test Case Wizard
Accesses the "Test Case Wizard" dialog, see Chapter 8, "Performing BS tests accord-
ing to TS 38.141 specifications”, on page 331.

FRC Wizard

Opens a dialog for easy fixed frequency channel (FRC) configuration for base station
testing.
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The functionality of the FRC wizard in similar to the FRC configuration in the user and
bandwidth part settings.

User: — FRC Wizard
Selects the user to be configured.

Available if the number of users is greater than 1.

Remote command:
via suffix at USER<ch>

Carrier — FRC Wizard
Displays the automatically assigned carrier names.

Remote command:
via suffix at CELL<ch>

BWP — FRC Wizard
Select the bandwidth parts (BWP) whose settings are displayed for configuration.

There are one or more BWPs, as set with the parameter "User/BWP Settings > UL
BWPs" > Number of DL/UL BWPs.

Remote command:
via suffix at BWp<dir0>

FRC < FRC Wizard
Selects one of the FRCs defined in 3GPP 38.141, 38.176 and 38.181.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
WTYP on page 425

Deployment < FRC Wizard
Selects the frequency deployment for the selected FRC.

Note that availability of frequency deployments depends on the selected FRC.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
WDEPloyment on page 423

Modulation «— FRC Wizard
Shows the modulation of the PUSCH defined for the selected FRC.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
WMODulation? on page 424

SC Spacing — FRC Wizard
Shows the subcarrier spacing defined for the selected FRC.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
WSCSpacing? on page 425
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Payload Size — FRC Wizard
Indicates the payload size of the selected FRC.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
WPASize? on page 424

RB Offset — FRC Wizard
Sets the RB offset for the selected FRC.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
WROFfset on page 424

Mapping Type — FRC Wizard
Sets the PUSCH mapping type for the selected FRC.

Note that you can select the mapping type for certain FRCs only. For others, the map-
ping type is already defined and read-only.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
WMAType on page 424

Export Settings to Analyzer
Exports the current NR 5G signal description to an .allocation file that you can
transfer to a Rohde & Schwarz signal analyzer.

Note that the settings transfer includes only settings that are supported by the ana-
lyzer.

There are two ways to transfer settings:

® Save the settings in an .allocation file on the generator with "Export Settings to
Analyzer" and import that . allocation file on an analyzer.

® Download the generator settings with the functionality available on the analyzer.
For details, refer to the user manual of the NR 5G application of the analyzer.

Remote command:
[ :SOURce<hw>] :BB:NR5G:ANALyzer :CONTent on page 417

Link Direction
Selects the transmission direction.

"Downlink" The transmission direction selected is base station to user equip-
ment. The signal corresponds to that of a base station.

"Uplink" The transmission direction selected is user equipment to base sta-
tion. The signal corresponds to that of a user equipment.

"Sidelink" The transmission direction selected is user equipment to user equip-
ment (V2X communication).

Remote command:
[ : SOURce<hw>] :BB:NR5G: LINK on page 417

Test Models ...
Accesses a dialog for selecting of files with predefined 5G NR configurations.
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5G New Radio A: Downlink Test Models — X

Filter Test Models

Test Models

NR-FR1-TM1_1__FDD_100MHz_60kHz All
Frequency Range

NR-FR1-TM1_1__FDD_10MHz_15kHz Al

NR-FR1-TM1_1__FDD_10MHz_30kHz Duplexing -

All

NR-FR1-TM1_1__FDD_10MHz_60kHz Bandwidth

NR-FR1-TM1_1__FDD_15MHz_15kHz , . Al
Subcarrier Spacing

NR-FR1-TM1_1__FDD_15MHz_30kHz All

NR-FR1-TM1_1__FDD_15MHz_60kHz

Frequency Range: FR1, Test Model: TM1_1...

File
@Select @ Manager ...

User Files < Test Models ...
Shows the 5G NR test models (NR TM) defined in TS 38.141-1/TS 38.141-2 and TS
38.104.

The NR FR1/FR2 test models are predefined configurations of 5G NR settings. The
3GPP specifications define three main groups of test models, the NR-RF-TM1, NR-FR-
TM2 and NR-FR-TM3. Each TM is defined for a subset of different channel bandwidths
and subcarrier spacings.

The test model uses common physical channel parameters for PDSCH and PUCCH,
and specific physical channels parameters per test model.

The following naming convention is used:

NR-<FR>-TM<TestModel> <Duplexing> <ChBW>MHz <SCS>kHz, where:
® <FR> designates 5G NR test modules for the frequency range FR1 and FR2
<TestModel> is the TM designation according to TS 38.141-1/TS 38.141-2
<Dupplexing> indicates if FDD or TDD duplexing is used

<ChBW> is one of the defined base station channel bandwidths

<SCS> indicates the subcarrier spacing.

Test models for bandwidths introduced with 3GPP release 17 require Option:
R&S SMM-K171.

When you have installed R&S SMM-K175 and have selected standard = "ORAN", the
list shows available ORAN test cases.
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"NR FR1/FR2 Test Models"
The test models are defined for the following test purpose:

5G NR Test Model | Defined for tests on

NR-FR1-TM1.1
NR-FR2-TM1.1

BS output power

TAE

Unwanted emissions

Occupied bandwidth

ACLR

Transmitter intermodulation
Transmitter spurious emissions
Operating band unwanted emissions

NR-FR1-TM1.2 ACLR
Unwanted emissions

Operating band unwanted emissions

NR-FR1- ®  Total power dynamic range (lower OFDM symbol power

TM2/2a/2b* limit at min power)

NR-FR2-TM2 o EVM of 3|.ngle 64QAM/256QAM/1024QAM* PRB alloca-
tion (at min power)

®  Frequency error (at min power)

NR-FR1- ®  Output power dynamics
TM3.1/3.1a/3.1b* ®  Transmitted signal quality (Frequency error and EVM for
64QAM/256QAM* modulation, at max power)

NR-FR2-TM3.1 ®  Transmitted signal quality
Frequency error
® EVM for 64QAM/256QAM/1024QAM* modulation (at max
power)
NR-FR1-TM3.2 ®  Transmitted signal quality
®  Frequency error
® EVM for 16QAM modulation
NR-FR1-TM3.3 ®  Transmitted signal quality

Frequency error
® EVM for QPSK modulation

Remote command:
[ :SOURce<hw>] :BB:NR5G: SETTing: TMODel :UL:CATalog? on page 419
[ : SOURce<hw>] :BB:NR5G: SETTing:TMODel:DL:CATalog? on page 419

Filter Test Models — Test Models ...
Applies the selected filter to the files shown in User Files.

Remote command:
[ : SOURce<hw>] :BB:NR5G: SETTing: TMODel : FILTer :CATalog on page 420

Standard < Filter Test Models < Test Models ...
Available with Option: R&S SMM-K175.

Applies a standard filter to the files listed in User Files. Supported standards are
"ORAN" and "NR" (3GPP).

If you filter by "ORAN", the user files list contains only the ORAN test cases. The nam-
ing conventions are similar to the 3GPP test models:

ORAN-<FR>-TC<TestCase> <Duplexing> <ChBW>MHz <SCS>kHz

Remote command:
[ :SOURce<hw>] :BB:NR5G: SETTing: TMODel : FILTer : TMSTandard on page 422
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Test Models — Filter Test Models < Test Models ...
Available if Standard = NR

Applies a test model filter to the files listed in User Files.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SETTing: TMODel: FILTer : TMODel on page 421

Test Case « Filter Test Models < Test Models ...
Available if Standard = ORAN

Applies an ORAN test case filter to the files listed in User Files.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SETTing: TMODel : FILTer : TCASe on page 421

Frequency Range < Filter Test Models — Test Models ...
Applies a frequency range filter to the files listed in User Files.

Remote command:
[ : SOURce<hw>] :BB:NR5G: SETTing:TMODel: FILTer : FREQ on page 420

Duplexing < Filter Test Models «— Test Models ...
Applies a duplexing filter to the files listed in User Files.

Remote command:
[ : SOURce<hw>] :BB:NR5G: SETTing:TMODel : FILTer: DUPLexing on page 420

Bandwidth < Filter Test Models — Test Models ...
Applies a bandwidth filter to the files listed in User Files.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SETTing: TMODel: FILTer : BW on page 419

Subcarrier Spacing < Filter Test Models < Test Models ...
Applies a subcarrier spacing filter to the files listed in User Files.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SETTing: TMODel : FILTer :SCS on page 421

Select — Test Models ...
Loads the settings defined in the selected test model.

Remote command:
[ : SOURce<hw>] :BB:NR5G: SETTing:TMODel : UL on page 419
[ :SOURce<hw>] :BB:NR5G: SETTing: TMODel : DI, on page 419

Node
Accesses the "Node" dialog, see Chapter 5.2, "Node settings", on page 49.

Remote command:
n.a.

Users/BWPs

Accesses the "Users/BWPs" dialog, see Chapter 5.3, "Users / BWPs settings",
on page 93.
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Remote command:
n.a.

Scheduling
Accesses the "Scheduling” dialog, see Chapter 5.4, "Scheduling settings”,
on page 198.

Remote command:
n.a.

Output/Power
Accesses the "Output/Power" dialog for setting the signal output and power-related
settings.

The symbol A in the "Output/Power" field indicates the presence of Conflicts in the
Output settings.

See:
® Chapter 6.6, "Output settings", on page 311
® Chapter 6.7, "Time domain windowing settings", on page 315.

Remote command:
n.a.

Simple Mode
Turns simple mode on and off. The simple mode removes all parameters related to
control information (DCI) from the user interface.

DCI related parameters are in the following dialogs:

Chapter 5.2.3, "System information settings”, on page 57 (carrier configuration)
Chapter 5.6.2, "Payload settings", on page 242 (CORESET configuration)
Chapter 5.3.6.5, "Control settings (DCI)", on page 135 (DL BWP configuration)
Chapter 5.3.6.2, "PDSCH settings", on page 115 (DL BWP configuration)
Chapter 5.3.6.4, "PDCCH settings", on page 135 (DL BWP configuration)
Chapter 5.3.7.2, "PUCCH settings", on page 157 (UL BWP configuration)
Chapter 5.3.7.4, "PUSCH settings", on page 163 (UL BWP configuration)
Chapter 5.3.7.6, "SRS settings", on page 183 (UL BWP configuration)

Chapter 5.3.2.2, "Control settings”, on page 100 (UL & DL BWP configuration)

Note that the SCPI commands for the DCI related parameters still work when you turn
on the simple mode, but won't have an effect on the generated signal.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SIMPle on page 422

U-Plane Generation
Opens a dialog to turn user plane data generation according to the O-RAN standard on
and off.

For more information, see Chapter 9, "Generating user plane data", on page 383.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UPLane: STATe on page 422
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5.2 Node settings

Access:
» Select "Baseband > 5G New Radio > Node".

The settings in this dialog describe the basic physical structure of the generated

signal.
Settings:
LI ol o 1= 0] 11 T SRR 49
@  CarTiers SEHiNGS......ci i e aaa s 51
e System information SENGS........cooiiiii e 57
o TimiNg & Phase SettiNgsS. ... ..u i 60
e Transmission bandwidth (TXBW) S€ttNGS.......eeeeiiiiiiiiiiiieeeee e 63
o LTE-CRS coexiStence SEtliNgS. ... c.coiiuiiiiiiiiiiiei et 65
®  SS/PBCH SEHINGS. ..ottt e e e 68
®  S-SS/PSBCH SEHNGS...uuutiiiiiiiiiieei e icccciiie e s e e e e e s e s e s e e e e e aaae s 75
@  PRS SEHINGS...ccii e aa e e 78
e DUMMY RES SEHINGS...uiiiiiiii it 84
®  OCNG SEHINGS. coiiiiiiii ettt e e e e e e e e e e e e e e e e aaaeens 86
L I o =10 o =T 11T T SRR 87
@  PSBCH SEtINGS. .t a e e 92

5.2.1 Scheduling

Access:
1. Select "5G New Radio > Link > Downlink".
2. Select "5G New Radio > General > Node > Scheduling".

5G New Radio A: Node Settings

Schedullng Carriers | TXBW System Information | LTE-CRS Coexistence | SS/PBCH | PRS Dummy REs
Manual cello cell 0 cell 0 cell 0 cello cell 0

PDSCH Scheduling ~| Restrict to Search Space
Manual
Count Full System Frame Number E
Settings:
PDSCH SCREAUIING......eeteieiiaiie ittt e e e e e e e e e eeeas 50
Restrict 10 Search SPace.......ooo e 50
Count Full System Frame NUMDET ... 50
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PDSCH Scheduling
Defines whether the PDSCH scheduling is performed manually or according to the
configuration made for the DCls.

"Manual" This mode is the default scheduling mode and the mode with full flexi-
bility; you can configure any of the available settings.
There is no cross-reference between the settings made for the COR-
ESET DClIs and the PDSCHs settings. You are responsible for the
content of the PDSCH allocations.

"Auto/DCI" This mode assures a 3GPP compliant signal; the PDSCH allocations
are configured automatically according to the configuration of the
CORESET DCls.

The following settings are configured automatically:

® "Users/BWPs > Properties" > DSCH Channel Coding = "On"

® "Scheduling > CORESET > Custom DCI" > Channel Coding =
"On"

® ForallDCI1_1and 1 _0in "Scheduling > CORESET > DCI
Table", Create PDSCH ="On"

® In the "Scheduling" dialog, you can configure only Content =
"CORSET" (the PDSCH allocations are configured automatically).

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHedul ing:MODE on page 598

Restrict to Search Space

The term search space describes a set of CCEs that a UE monitors. The UE can
decode only the control information on a PDCCH/CORESET that is transmitted over
CCEs within the search space this UE monitors.

This parameter defines how the search space and the CCE indexes are defined.
Together with other parameters it influences the way the search space is defined. For
details, see "Search Space" on page 241.

"Off" Define the search space by the CCE start index, see CCE Index.

"On" The CCE start indexes are selected automatically so that they are
within the search space.
The "Scheduling > CORESET > Payload" > CCE Index indicates the
selected CCE index where the value is defined by the combination of
Aggregation Level and candidate number (Candidate).

Remote command:
[ : SOURce<hw>] :BB:NR5G: SCHeduling:RSSPace on page 599

Count Full System Frame Number
Option: R&S SMM-K148.

Enables the full counting of the system frame number carried by the PBCH block from
0 to 1023, independent of the configured ARB Sequence Length.

If System Frame Number Offset is set, the counting starts at the configured SFN offset
value and restarts when the SFN offset value is reached again, as follows: offset, (off-
set+1), (offset+2), ..., 1023, 0, 1, 2, ..., (offset-1).
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Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHeduling:SFN:STATe on page 599

Carriers settings

Access:

1. Carriers settings for downlink:

a) Select "5G New Radio > General > Link Direction > Downlink".

b) Select "5G New Radio > General > Node > Carriers".
Number of Carriers 0 . RF Phase Compensation
Copy Carriers ... -
1 Auto
0.000 000

100 MHz Config...

This dialog comprises the carrier settings for downlink.

2. Carriers settings for uplink:

a) Select "5G New Radio > General > Link Direction > Uplink".

b) Select "5G New Radio > General > Node > Carriers".
Number of Carriers 0 . RF Phase Compensation
Copy Carriers ... -
1 Auto
0.000 000

FR1 <= 3GHz| RF A

100 MHz | Config...

This dialog comprises the carrier settings for uplink.

Settings:

0T 0] o= oY A OF= T 4 (=T £ TR 52

L0707 o)V O 4 =Y S 52
L NUMDET OF NEW CAITIEIS ..ttt eeeeeeee et eee e eeeeeeeeeeeeee et eeeeeeseeeeeeeeeeeeseeeen 52
L COPY 7 LOAA FIOM....eieieeeceeeeeeee ettt ee ettt s s eee e seeennenas 52
L RECAI FllE....eeee ettt e e et e e s e e e s e seeneenennaens 53
I = Yo I OF= 1 4= (ORU RSOSSN 53
O O (4= g 8| (o YOTO USSR 53
L COPY TONEW CaITIEN........cecereeeceeeeeeeeeeeeeeeeeeeeesseeeee e eseseee s e s sasanaseetesesenenas 53
L A DDIY ettt et r ettt n ettt nen e e 53

RF Phase COmMPENSALION........uueiiiiieiii ittt e e e e e e e e e e s s san e rerereeeaaae e s 53

(OF= 1A (=T 7= 1 o] (TR 54
O O 1= SO TSSOSO 54
L Gl INAICALON . ...ttt e ee e ee e 54
L G D ettt et e et et ee e et e e et ee e e eneannenann 54
LN ID/NZ Dottt e et n e st nn e e 54
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L O]l =YY= O 55
L SCNEAUIE BY....eveveeeeeeeeeeeeeeeeeeeeeete ettt ee e e nananeeaens 55
L IR ettt eeen 55
L DEPIOYMENt.....evvveveeeeeeeeeee ettt e s et ettt ee s e e s s naneneneeeeeanas 55
O L R OO 55
L FrEQUENCY 1N GHZ.....eeeeee ettt 56
L Channel BandWidth..............ccueueieieieeieeeceeeeeeeeesese e s s 56
L CarmIEr CONfIg....cucveueueeeeeeeeeeeeeeeceeee e e et ee e ettt es e enenssananaete st neeas 56
L DMRS TYPE A POSIHION. .......cucucveeereeeeeieeeeeeeeeeeeeaeeteeete e e eeenensasaeaeeeaeeneenenans 56
L Delta ft0 QUIPULIMHZ. ...ttt 57
L Cll MAPPE........eeeeeeeeeeeeeeee ettt n et et en e 57
L Shared SPECIrUM ACCESS. ......coucuieeeeeeeeeeeeeeeeeeeeee et eeeeee e ee e ee e e s eeen e s 57

Number of Carriers
Sets the number of simulated carriers. The carrier table displays one carrier per row.

According to the 3GPP specifications, carrier aggregation is user-specific and thus dif-
ferent users served by the same base station can use different carriers. Moreover, the
different users can also have different primary cell (PCell). In this implementation, how-
ever, all users use the same carrier aggregation configuration, or with other words, the
primary and secondary cells (SCells) are the same for all configured users. Hence,
there are 16 carriers per node, not per user.

Set the "Number of Carriers = 2" to enable carrier aggregation. The maximum value is
16 carriers.

Remote command:
[ : SOURce<hw>] : BB:NR5G:NODE : NCARrier on page 437

Copy Carriers
Opens a dialog to create an exact duplicate of an existing carrier. Copying a carrier
creates a new carrier with the same configuration as the source carrier.

As the copy is an exact duplicate of an existing carrier, you have to adjust any settings
that could or should be different in the copied carrier after you have copied (especially
user settings).

Number of New Carriers < Copy Carriers
Defines the number of additional carriers. The new carriers are added to the carrier
table.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE:CC:NEWCarriers on page 444

Copy / Load From — Copy Carriers
Selects the source of the new carrier configuration.

"Other Carrier" The source is one of the carrier listed in the carrier table.

"5G NR Recall The source is a carrier configuration previously saved to a file. For
File" more information about saving signal configurations, see "Save/
Recall" on page 42.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE:CC:CPYSel on page 443
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Recall File — Copy Carriers
Opens a dialog box to restore a previously saved signal configuration (.nr5g file
extension).

Available if Copy / Load From = "5G NR Recall File".

When you load carriers from a file, the R&S SMM100A duplicates all settings except
the user properties ("Users/BWPs" > "Properties"). After copying a carrier, check if
these settings also apply to the new carrier.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE:CC: LOAD on page 443

Load Carrier — Copy Carriers
Selects the carrier you want to duplicate.

If only one carrier exists in the table or in the file you have loaded, this is a read only
field.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE:CC:CPYFrom on page 443

Carrier Info — Copy Carriers

Shows basic information like deployment range, carrier bandwidth or subcarrier spac-
ing about the carrier you want to duplicate. This information is only shown if you dupli-
cate a carrier from a file.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE:CC:CINFo? on page 442

Copy To New Carrier — Copy Carriers

Shows the index number of the carriers that are created. This is always the next availa-
ble number. For example, if 2 carriers (carrier 0 and 1) already exist, the new carriers
get numbers 2 and 3.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE:CC:CPYTo? on page 443

Apply «— Copy Carriers
Creates the new carriers.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE:CC:ADD on page 442

RF Phase Compensation
This parameter compensates the symbol phase difference caused by uplink/downlink
processes, as specified in TS 38.211.

It uses the parameter Frequency in GHz to set the carrier frequency to be compensa-
ted.

If you set the "RF Phase Compensation” to "Manual", the Frequency in GHz field acti-
vates for manual input of the carrier frequency value to be compensated.
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If you set the "RF Phase Compensation" to "Auto", the system determines the phase
compensation frequency value from one of the configured RF frequencies automati-
cally. If an "RF Phase Compensation" is assigned automatically, the Frequency in GHz
grays out and is not editable. If no "RF Phase Compensation" can be assigned auto-
matically, the system assigns a default value of 1 GHz and activates the Frequency in
GHz field so that you can edit the default value.

If you set the "RF Phase Compensation” to "Off", the phase compensation is disabled
and the Frequency in GHz shows a "-" symbol.

This value is set to "Auto" by default.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: RFPHase : MODE on page 437

Carrier table
Comprises the carrier settings. There is one table row per carrier.

Carrier < Carrier table
Displays the automatically assigned carrier names.

Remote command:
via suffix at CELL<ch>

Cell Indicator < Carrier table
Sets the cell indicator, to identify each of up to 16 carriers.

The cell indicator is unique and unambiguous index used to address the cell, for exam-
ple for cross-carrier scheduling.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:CINDicator on page 438

Cell ID < Carrier table
Sets the cell identity of the selected cell.

The physical layer cell ID N,y is used for synchronization between network and user
equipment. It identifies a specific radio cell in the 5G NR network.

For the uplink and downlink, the cell ID is a value between 0 and 1007, calculated as
follows:

Njp®! = 3N;p™M + Np@
Unlike the Cell Indicator, cells can use the same "Cell ID".

For the sidelink, the cell ID is called SL SSID and can have a value between 0 and
671. It is calculated like this: N\pSt = ID;p 45t + 3361Dp 5,5t

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:CELLid on page 437

N1 ID/N2 ID < Carrier table
Indicates the physical cell indicator group (N,p(") and the physical layer identity (N,p(?)),
derived from the selected N\p°" (Cell ID).

(Sidelink: Njp 1St/ N;p 551
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Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:N1ID? on page 439
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:N2ID? on page 439

CIF Present < Carrier table
Defines whether the carrier indicator field (CIF) is included in the PDCCH DCI formats
transmitted from the corresponding cell.

The CIF is present in each DCI format and identifies the component carrier that carries
the PDSCH or PUSCH for the particular PDCCH in the cross-carrier approach.

According to the 5G NR specification, cross-carrier scheduling is enabled by higher-
level signaling. To simulate a cross-carrier scheduling in this implementation, enable
the "Node > Carriers > CIF Present" per each cell.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:CIFPresent on page 438

Scheduled By — Carrier table
Displays in which cell coordinates the carrier aggregation, if there is intra-band CA.

Defines the component carrier/cell that signals the UL and DL grants for the selected
cell. The signaling cell is determined by its cell index.

According to the 5G NR specification, cross-carrier scheduling has to be enabled per
user and per component carrier.

To enable signaling for one particular cell on the primary cell, i.e. cross-carrier schedul-
ing, set the "Scheduled By" to 0.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SCHBy on page 441

CIF — Carrier table
Displays the value of the carrier indicator field (CIF).

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:CIF on page 438

Deployment < Carrier table
Selects one of the frequency ranges, specified for 5G NR transmission, see Table 2-1.

The selected frequency range (FR) determines the following parameters:
® SC Spacing/CP
® (Case (i.e. the synchronization signal pattern).

3GPP release 17 introduces frequency deployment range FR2-2 which requires
R&S SMM-K171.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:CARDeply on page 439

RF Ref. — Carrier table
Selects the reference frequency for automatic RF phase compensation for the corre-
sponding carrier. Available for instruments with two baseband generators.

"None" Allows you to configure the frequency manually.
"RF A" Takes the frequency from baseband path A.
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"RF B" Takes the frequency from baseband path B.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:RFPHase:REFerence on page 441

Frequency in GHz — Carrier table
Sets the carrier frequency at which the RF Phase Compensation is applied.

If RF Phase Compensation is set to "Manual", this field is enabled for manual input of
the carrier frequency value at which the phase compensation is applied.

If RF Phase Compensation is set to "Auto", this field is grayed out and the carrier fre-
quency value is set automatically.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:PCFReqg on page 441

Channel Bandwidth < Carrier table
Selects the bandwidth of the node carrier from a list with predefined values, see
Table 2-1.

The available values depend on the selected Deployment. Together with the selected
SCS (SCS or SC Spacing/CP), the channel bandwidth affects the number of available
RBs (N_RB and No. RBs).

Signals, channels (e.g. SS/PBCH) and bandwidth parts (BWPs) can only be configured
within the selected channel bandwidth. Thus, the value selected here sets the upper
limit for the bandwidth-related settings.

You can select channel bandwidths that are larger than the baseband bandwidth avail-

able in the R&S SMM100A, because the used sample rate can be smaller than the

channel bandwidth.

® The 70 MHz channel bandwidth in uplink requires the release 16 option
(R&S SMM-K148).

® The 35 MHz and 45 MHz channel bandwidths require the release 17 option
(R&S SMM-K171).

® The channel bandwidths > 400 MHz supported by FR2-2 frequency deployment
require the release 17 option (R&S SMM-K171).

Remote command:

[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:CBW on page 439

Carrier Config < Carrier table

Opens a dialog to configure the system information of the carrier.
For details, see:

® Chapter 5.2.3, "System information settings", on page 57

® Chapter 5.2.4, "Timing & Phase Settings", on page 60

DMRS Type A Position < Carrier table
Depending on the used mapping type (A or B), the demodulation reference signals
(DMRS) are mapped to different symbols of the PDSCH/PUSCH allocation.

This parameter defines the position of the first DMRS symbol |,
(dmrs-TypeA-Position) within the slot, if mapping type A is used.
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Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:TAPos on page 442

Delta f to Output/MHz < Carrier table
Shifts the signal relative to the center output frequency.

Use different frequency offsets to separate the channels of the configured and enabled
cells.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:DFReqg on page 440

Cell Mapped < Carrier table
If enabled, the signal of the selected cell is mapped to the output.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:MAPPed on page 440

Shared Spectrum Access «— Carrier table
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:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SHSPec on page 440

System information settings

Access:
1. Select "Simple Mode" = "Off".

2. Select "5G New Radio > General > Node > Carriers > Config".
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System Information

PDSCH HARQ ACK Codebook

|

semi-static
PDSCH HARQ ACK Codebook R16

not conﬁguredv

SUL
Off
Indicator Size DCI0_2
0
Indicator Size DCI1_2
0
Settings:
PDSCH HARQ ACK COUEDOOK. .....ciiiieiiiiiiiietee ettt e s e e e e e s eeeanas 58
PDSCH HARQ ACK COdEDOOK RTB.....coeeiiieiieieieitiieeeeeee s et e e e e e e e e eeeeeeeeeeeeeeaessesasas 59
SU L ettt ettt ————————————————————aeteeeteeteeeeaetettet ————————————————————————————— 59
Indicator Size DCIO _2... ... ettt e e e e e e e e e eeas 59
TaTe o= (o] g = I L O o S 59

PDSCH HARQ ACK Codebook
Defines the HARQ ACK reporting according to the PDSCH HARQ ACK codebook.

"Semi-static" Sets the HARQ ACK reporting according to the PDSCH HARQ ACK
codebook to "semi-static".
A UE reports HARQ ACK information for a corresponding PDSCH
reception or SPS PDSCH release only in a HARQ ACK codebook
that the UE transmits in a slot indicated by a value of a PDSCH-to-
HARQ feedback timing indicator field in a corresponding DCI format
1 O or DCIl format1_1.
The UE reports NACK values for HARQ ACK information bits in an
HARQ ACK codebook that the UE transmits in a slot not indicated by
a value of a PDSCH-to-HARQ feedback timing indicator field in a cor-
responding DCI format 1_0 or DCI format 1_1.
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"Dynamic" Sets the HARQ ACK reporting according to the PDSCH HARQ ACK
codebook to "dynamic".
For a serving cell, an active DL BWP, and an active UL BWP the UE
determines a set of occasions for candidate PDSCH receptions for
which the UE can transmit corresponding HARQ ACK information in a
PUCCH in slot . If the serving cell is deactivated, the UE uses as the
active DL BWP for determining the set of occasions for candidate
PDSCH receptions a DL BWP provided by the first active downlink
BWP identifier.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SYINfo:HACBook on page 444

PDSCH HARQ ACK Codebook R16
Defines the state of the higher layer parameter pdsch-HARQ-ACK-Codebook-r16
introduced with 3GPP release 16. The effects of this parameter are described in 3GPP

38.212.

"Not Config- Does not use the release 16 codebook.

ured"

"Enhanced Uses the release 16 codebook and adjusts the bit lengths of various
Dynamic" DClI fields according to 3GPP 38.212.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SYINfo:HACR on page 445

SUL
Defines whether the carrier supports supplementary uplink (SUL).

The supplementary uplink (SUL) uses one of several dedicated NR bands under 2
GHz (band n80 to n86). By this supplementary uplink, the lower frequency helps to
increase the cell coverage in UL direction and the UL performance at the cell edge.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SYINfo:SUL:STATe on page 445

Indicator Size DCI0_2
Defines the bit length of the DCI field "Carrier Indicator" available in DCI formats 0_2.

Corresponds to higher layer parameter carrierIndicatorSizeDCI-0-2 as defined
in 3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SYINfo:IS02 on page 446

Indicator Size DCI1_2
Defines the bit length of the DCI field "Carrier Indicator" available in DCI formats 1_2.

Corresponds to higher layer parameter carrierIndicatorSizeDCI-1-2 as defined
in 3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SYINfo:INDSize on page 446
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5.2.4 Timing & Phase Settings

Access:

> Select "5G New Radio > General > Node > Carriers > Config".

Timing and Phase

System Frame Number Offset

0
Sub Frame Offset

0
Custom Timing Advance Offset (Tc)

0
Phase Offset

0.00 deg
Ssh Time Offset R17
0 msv

The timing and phase section contains settings related to timing and phase charac-
teristics of the selected carrier.

Settings:

System Frame Number OffSet........coooi i 60
SUD Frame OffSEL..... .. e e e e e e e e 61
TS o I T ST @ i £5T=Y A o S 61
TimiNg AdVaNCe OffSEL...cciiiiiiiiicceiie e e e e e e e e s e s reeeeees 61
Custom Timing Advance OffSet (TC)...uuuiiiiiiiiiiiiccieee e 62
PRas@ OffSEL..... .t e e e e 62

System Frame Number Offset
Sets an offset value for the system frame number. The first generated frame starts with
the given system frame number offset.

A system frame number offset changes, for example, the hopping patterns and has an
effect on the following settings.

e 7P CSI-RS Bitmap

NZP CSI-RS Bitmap

SRS positions (see SRS settings)

CCE Index when Restrict to Search Space is enabled.
SS/PBCH MIB System Frame Number Start Offset

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:TMPH:SYFNoffset on page 447
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Sub Frame Offset

Defines a cyclic subframe shift within the selected carrier. The offset defines the num-
ber of subframes that are moved from the beginning of the signal to the end of the sig-
nal. The offset is in terms of subframes.

Subframe number
|

0l1]213]4f5]6]7]8]9]

For offset = 1

1]2]13l4]s5{6f{7]8]9]0]

For offset = 2

213l4l5]6{7{8]o]0]1]

etc.

Figure 5-1: Example: Subframe shift in a frame

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:TMPH:SFOFfset on page 447

Ssb Time Offset R17
Defines a time offset for the SS/PBCH block. The SSB time offset corresponds to RRC
parameter Ssb-TimeOffset-r17 defined in 3GPP 38.331.

Note that the time offset only changes the position of the SS/PBCH block and moves it
into the correct subframe, if necessary. Using a subframe offset or system frame num-
ber offset also changes the position of other signal parts in time.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:TMPH:SSBToffset on page 447

Timing Advance Offset
Option: R&S SMM-K148

If Link Direction > " Uplink", sets an offset (N1a oiiset) t0 the timing advance value for
UL/DL switching synchronization as specified in TS 38.211.

The timing advance offset is set to 0 by default. The available Ntp o6t Values depend
on the set Deployment.

TS 38.133 specifies the N1p oirset Value as shown in Table 5-1.
Table 5-1: Value of N4 o5 @s specified in TS 38.133

Frequency range and band of cell used for N1 offset (Unit: T¢)
uplink transmission

FR1 FDD or TDD band with neither E-UTRA-NR 25600 (see note below)
nor NB-loT-NR coexistence case

FR1 FDD band with E-UTRA-NR and/or NB-loT— 0 (see note below)
NR coexistence case

FR1 TDD band with E-UTRA-NR and/or NB-loT— 39936 (see note below)
NR coexistence case
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Frequency range and band of cell used for N1 offset (Unit: T¢)
uplink transmission

FR2-1 13792
FR2-2 13792 or 25600
Note:

The UE identifies Nta ofiset ased on the information n-TimingAdvanceOffset as specified in TS 38.331.
If the UE is not provided with the information n-TimingAdvanceOffset, the default value of N1a ofset IS
set as 25600 for FR1 band. In case of multiple UL carriers in the same timing advance group (TAG), the
UE expects that the same value of n-TimingAdvanceOffset is provided for all the UL carriers accord-
ing to TS 38.213 and the value 39936 of N4 oitset CaN also be provided for an FDD serving cell.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc> [ : TMPH] : TAOFfset on page 447

Custom Timing Advance Offset (Tc)

Defines a cyclic signal offset for the selected component carrier in the time domain.
The offset defines the part of a signal that is moved from the beginning of the signal to
the end of the signal. The offset is measured in T, as defined by 3GPP.

Available for number of carriers > 1.

Time domain (subframe number)

-
Lol 1 l203]4]s5]6f7]8]0o]

For offset = 983540 Tc (+ 0.5 ms)

ol 1 | 203]4]s5]6l7f8]09]o0

For offset = -983540 Tc (- 0.5 ms)

9l ol 1 f2]3]4als5]6f7]8 ]9

Figure 5-2: Example: Timing advance offset in a frame

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:TMPH:CTOFfset on page 446

Phase Offset

Defines a phase offset for the selected component carrier relative to 0 °. This phase
offset allows you to generate component carriers with different phase characteristics,
as required for beamforming, for example.

Available for number of carriers > 1.

Note that this phase offset refers to individual component carriers. When you define a
phase offset for the complete signal in the block diagram, this basic phase offset is
added to the phase offset of the component carriers.

For more information about the basic phase offset, refer to the R&S SMM100A user
manual, chapter "Shifting and Boosting the Baseband Signal".

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:TMPH: PHOFfset on page 446
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5.2.5 Transmission bandwidth (TxBW) settings

Access:
1. Select "5G New Radio > General > Link Direction > Downlink".

2. Select "5G New Radio > General > Node > TxBW".

Scheduling Carri TXBW System Information | LTE-CRS Coexistence|SS/PBCH [ Dummy REs
Manual arriers =g ) cell 0 cell 0 cell 0

[=]

0

Carrier: Cell

Point A to Carrier Center Channel Bandwidth 9
-19.140 MHz 100 MHz

Resolve Conflicts |

TxBW
offset| KO

30kHz v 273 0 0.0
60 kHz {135 0

Use N_RB

This dialog comprises the settings, related to the transmission bandwidths (TxBW).
These settings include: the frequency offset between the center carrier and the
Point A, the transmission bandwidth width in number of RBs and the ky".

Settings:
(=Y | PR 63
o] o AN (oY == TT=T o T= o Lo IO =T o | (Y RN 63
(070 F=TaT Tl = 7= T o 1YLV o | 1 o TR 64
RESOIVE CONTIICES. ... iiieeeeee et e e e e e e e e e e eab e e e s eeaanas 64
(=1L R =Y o1 [ 64
LT3 TSRO 64
L U LY 64
L N R ettt ettt ettt n et e e en e e e nannn 65
L TXBW OffS@L.....uieeieeeeeececeee ettt nen et n s s 65
L KOttt ettt 65
Cell

Selects/indicates to which carrier/cell the settings apply.

Remote command:
via suffix at CELL<ch>

Point A to Baseband Center
Sets the frequency offset between the reference Point A and the baseband center fre-
quency.

The Point A is the reference point for the frequency-dependent parameters, for exam-
ple TxBW Offset and RB Offset/RB Offset (15 kHz SCS)/RB Offset (60 kHz SCS).

See Chapter 2.6, "Transmission bandwidths TxBWs", on page 21.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:TXBW: POINta on page 448
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Channel Bandwidth
Selects the bandwidth of the node carrier from a list with predefined values, see
Table 2-1.

The available values depend on the selected Deployment. Together with the selected
SCS (SCS or SC Spacing/CP), the channel bandwidth affects the number of available
RBs (N_RB and No. RBs).

Signals, channels (e.g. SS/PBCH) and bandwidth parts (BWPs) can only be configured
within the selected channel bandwidth. Thus, the value selected here sets the upper
limit for the bandwidth-related settings.

You can select channel bandwidths that are larger than the baseband bandwidth avail-
able in the R&S SMM100A, because the used sample rate can be smaller than the
channel bandwidth.

® The 70 MHz channel bandwidth in uplink requires the release 16 option
(R&S SMM-K148).

® The 35 MHz and 45 MHz channel bandwidths require the release 17 option
(R&S SMM-K171).

® The channel bandwidths > 400 MHz supported by FR2-2 frequency deployment
require the release 17 option (R&S SMM-K171).

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:CBW on page 439

Resolve Conflicts

Recalculates the frequency-dependent settings and thus redefines the frequency posi-
tion of the TxBW.

Conflicts arise if:

® TxBW Offset is not a multiple integer of RBs for the corresponding numerology

e kOu *{6,0, 6}.

Remote command:

[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:TXBW:RESolve on page 449

TxBW table
Comprises the frequency-related settings of the subcarrier spacings (SCS) supported
for the selected Deployment.

Displayed are all supported SCS combinations. To enable a specific SCS, set Use >
"On“,

See Chapter 2.6, "Transmission bandwidths TxBWs", on page 21.

SCS «— TxBW table
Indicates the SCS to that the settings apply.

Remote command:
via block s<sSCsS>K

Use — TxBW table

From all possible TxBWs for a specific channel bandwidth, the base station decides
which TxBWs to use. This parameter defines whether the SCS is supported in the par-
ticular cell and if it is used by the base station.
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At least one SCS must be used.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:TXBW:S30K:USE on page 449
etc.

N_RB — TxBW table
Indicates the number of available RBs Nrg within the TxBWs for the selected SCS and

Channel Bandwidth.
See Chapter 2.6, "Transmission bandwidths TxBWSs", on page 21.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:TXBW:S30K:NRB? on page 449
etc.

TxBW Offset — TxBW table
Sets the usable RB to common RBs offset.

See Chapter 2.6, "Transmission bandwidths TxBWs", on page 21.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:TXBW: S30K:0FFSet on page 450
etc.

kOp — TxBW table
Indicates the value of the parameter ky*, that defines the number of subcarriers the
transmission bandwidth is shifted related to the carrier center.

The value is calculated automatically, based on the selected SCS and "Channel Band-
width".

According to the specification, ko* = {-6, 0, 6}. If value different than these allowed val-

ues is displayed, a conflict is indicated. Use the Resolve Conflicts function to recalcu-
late the values.

The value ky* = "-" indicates that the SCS is not used (Use > "Off").
See Chapter 2.6, "Transmission bandwidths TxBWSs", on page 21.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:TXBW:S30K:KOMU? on page 450
etc.

LTE-CRS coexistence settings

Access:
1. Select "5G New Radio > General > Link Direction > Downlink".

2. Enable a carrier that supports SCS of 15 kHz, for example select "5G New Radio
> General > Node > Carriers > Carrier x > Channel BW = 50 MHz".

3. Select "Node > TxBW > 15 kHz > Use = On".

4. Select "Resolve Conflicts".
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5. Select "LTE-CRS Coexistence".

5G New Radio A: Node Settings

Carrier: Cell

2| Number of LTE CRS Patterns
State 2

e | X |
Scheduling| parriers | T¥BW LTE-CRS Coexistence [7lz:{0 N1 Dummy RES/OCNG
Manual cello cello cell 0 cell 0 cell 0
[~
0

Offset to LTE LTE
Point A | Bandwidth|vShift Antenna
(15kHzSCS)  (RB) Ports
0 0 6 0 1
i 0 6 0 1

You can configure LTE CRS signals, if the carrier supports 15 kHz subcarrier spac-
ing, because 15 kHz is the subcarrier spacing used in LTE.

In this dialog, you configure the allocation of the LTE-CRS as defined in TS 38.214

in terms of:
e Frequency position as offset to Point A and bandwidth within the RS are
spread.

e Number of RS and their configuration defined based on the number of used
LTE antenna ports and position of the CRS patterns in the frequency domain
(vShift).

The resources reserved for the transmission of the LTE CRS are omitted by 5G

NR, which influences among others the PDSCH resource mapping. The LTE CRS

allocation must be known by the UE and by the BS.

Observe the LTE CRS resources on the "Time Plan". In the "Scheduling" dialog,

observe how enabled LTE CRS reduces the number of available physical resour-

ces for PDSCH .

Settings:

(7= | 66
] = (Y 67
Number of LTE CRS Patterns. .......ooeuuiiiiiieee ettt et e e ena s 67
Offset to Point A (15 KHZ SC SPacing).....ccceeicuueeiiiiiiieie et 67
LTE Bandwidth (RB)......ccceeiiiiiiee ittt ste e e et e e e s svrae e e e s sntae e e e s snraeeaenanns 67
(V25 11 67
[ I =AY 01 (=T o b= T o] o €= T 68
Cell

Selects/indicates to which carrier/cell the settings apply.

Remote command:
via suffix at CELL<ch>
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State
Enable the LTE-CRS so that the configured resources are omitted by the 5G NR allo-
cations.

This setting is useful if you simulate LTE and 5G NR coexistence scenarios, where the
same frequency band is shared between LTE and 5G NR allocations.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:LTE: STATe on page 451

Number of LTE CRS Patterns
Option: R&S SMM-K148

Defines the number of LTE cell specific reference signals in the resource grid.

You can configure up to four CRS patterns in a table. Each row corresponds to one
CRS pattern. The number of rows in the table changes, depending on the number of
CRS patterns.

For each CRS pattern, you can define various characteristics.

® (ffset to point A

® yShift

® |TE bandwidth

® Number of antenna ports

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:LTE:NPAT on page 450

Offset to Point A (15 kHz SC Spacing)
Sets the LTE carrier center subcarrier location (carrierFregDL) as offset from (refer-
ence) point A.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE :CELL<cc>:LTE:PATT<st0>:POINta
on page 452

LTE Bandwidth (RB)

Sets the LTE bandwidth (carrierBandwidthDL) as number of RBs and thus defines
the bandwidth used for the LTE-CRS. The LTE-CRS always span the whole LTE band-
width.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:LTE: PATT<st0>:CBW on page 451

vShift
Sets the parameter v-shi ft required to configure the LTE-CRS allocation.

In LTE, vShift is defined as function of the cell ID. This parameter is used to shift the
CRS patterns in LTE neighbor cells in the range of 0 to 5 subcarriers and thus prevent
CRS pattern overlapping.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:LTE:PATT<stO0>:VSHift
on page 452
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LTE Antenna Ports
Sets the parameter nrofCRS-Ports giving the number of antenna ports used for
LTE-CRS.

The number of antenna ports defines the number and position of LTE CRS.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:LTE: PATT<st0>:NAP on page 451

SS/PBCH settings

Access:
1. Select "5G New Radio > General > Link Direction > Downlink".

2. Select "5G New Radio > General > Node > SS/PBCH".

5G New Radio A: Node Settings

— | X
Scheduling| carriers [TXBW System Information | LTE-CRS Coexistence [E57{x:{¢ N PRS Dummy REs
Manual cell 0 cell 0 Cell cello cell 0 cello

Carrier: Cell

0

0

Number of SS/PBCH Patterns Antenna Port G‘ Offset Relative to
4000

Tx Bw'

( 30 kHz NCP mn n Settings... Config...

This dialog comprises the settings of the broadcast channel (PBCH) and the syn-
chronization signals (SS). The SS and the PBCH are cell-specific and are always
transmitted in a block. For more information, see Chapter 2.7, "Synchronization
signals and SS/PBCH block", on page 23.

Settings:

L7 PR 69

Number of SS/PBCH Patterns........cccuiiieiiiii e eee e e e e 69

N 0] =1 = T o o PR 69

OFfSEE REIALIVE 10....eeiiiiiiiiie et st e e e e s aneeee s 69

SS/PBCH patterns table...........cuuiiiiiiiiice e e 69
L SC SPACING/CP ...ttt ettt sttt 70
L RB Offset/RB Offset (15 kHz SCS)/RB Offset (60 kHz SCS)........ccceveveuer.. 70
L SC Offset/SC Offset (15 kHz SCS)/SC Offset (60 kHz SCS)......ccccevevevrencnee 71
L Delta fto Carrier (CENEIS).......ccueveveeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeesesesseeaseseeaesesenenas 71
L O Y- YOO 71
S TSSO 72
L P OSIHIONS. ...ttt ettt ettt e st ee st sse et st sene et ennenanan e, 72
L BUrSt Set PeHOGICIY.......coviveveeeeeerereeseseeeeteeeess e s st esses s st rsess e s seeeeeas 72
L HaIf Frame INAEX.......c.ceeeeeeeeeeeeeeeeee et n s s s an e 73
L PBCH CONfG...viveveveeeeeeeeeeeeeeeeeeecasaeteteteteseeesseesesesssssasasaesssesssesesseesesnananesseseses 73
L Power/Antenna Ports CONfig.........ceeueveueeeereereereeeeeeeeeessessesseseesesessssssessesns 74
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L PSS/SSS POWEN......eveeeeeeeeeeeeeeeteee et eeeren et en e an s 74
L PBCH POWET ...ttt es ettt an s ennnanaeaeans 74
L T Lo A a1 (= ST 74
L Mapping COOrdiNALES. .........cceureeeerereeeeeeseseeeesseseeeteeeeseeesseeseensnaneeeeens 75
L MaPPING tADIE........eeeceeeeee ettt 75
L SHALE. ... ettt a ettt et s e e er e n s e e e aenane 75

Cell
Selects/indicates to which carrier/cell the settings apply.

Remote command:
via suffix at CELL<ch>

Number of SS/PBCH Patterns
Defines how many patterns for the synchronization signals and the PBCH are config-
ured. There is one table row per pattern.

See also Chapter 2.7, "Synchronization signals and SS/PBCH block", on page 23.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:NSSPbch on page 454

Antenna Port
Indicates that antenna port 4000 is used.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CARMapping:AP4000 [ : ROW<ch0>]
on page 454

Offset Relative to
Defines the reference point, relative to which the SS/PBCH is allocated in frequency
domain.

"TxBW" The frequency position of the SS/PBCH is set relative to the usable
RBs that apply for the current numerology, i.e. to the start of the
TxBWs.

If this reference point is used, you can select the SC Spacing/CP for
that the following apples:

® TxBW spans at least 20 RBs (i.e. N_RB > 20)

® TxBW is enabled for this SCS (i.e. Use > "On".

"Point A" The frequency position of the SS/PBCH is set relative to the position
of point A.

Remote command:
[ : SOURce<hw>] : BB:NR5G:NODE: CELL<cc>:0FFSet on page 453

SS/PBCH patterns table
Comprises the configuration of the SS/PBCH transmissions.

You can enable different SS/PBCH patterns and configure their individual settings in
the SS/PBCH pattern table. There is one table row per pattern. Each row describes a
periodically repeating burst set with definable timing and frequency position, defined as
follows:
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® Frequency: SC Spacing/CP, RB Offset/RB Offset (15 kHz SCS)/RB Offset (60 kHz
SCS), SC Offset/SC Offset (15 kHz SCS)/SC Offset (60 kHz SCS) and Delta f to
Carrier (Centers)

® Timing: Case, Positions, Burst Set Periodicity and Half Frame Index

See also Figure 2-3.

SC Spacing/CP < SS/PBCH patterns table
Selects a combination of the subcarrier spacing (SCS) and the cyclic prefix (CP),
where the available values depend on the "Deployment".

See Table 2-2.

The available values also depend on the following:

® SCSs that span at least 20 RBs (i.e. N_RB > 20)

® For Offset Relative to =" TxBW", only SCSs that are enabled for the TxBW (i.e.
Use >"On".

® For"SC Spacing / CP" = 240 kHz, the "Offset Relative to" must be set "Point A".
Additional the "Node Settings" > "TxBW" > "Use" value and the "Node Settings" >
"Carriers" > "Deployment" value has an impact on the possible "SC Spacing /CP"
values.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:SCSPacing
on page 454

RB Offset/RB Offset (15 kHz SCS)/RB Offset (60 kHz SCS) «— SS/PBCH patterns
table

Sets the start resource block of the selected allocation and thus defines the allocation's
position in the frequency domain.

The name of the parameter changes depending on the selected Offset Relative to as

follows:

e "RB Offset": If Offset Relative to = "TxBW"

e "RB Offset (15 kHz SCS)": If Offset Relative to = "Point A" and Deployment = "f <=
3GHZz" or "3GHz < f <= 6GHZ"

e "RB Offset (60 kHz SCS)": If Offset Relative to = "Point A" and Deployment = "f >
6GHZz"

For Offset Relative to = "TxBW", the value is set relative to the usable RBs that apply
for the current numerology, i.e. to the start of the TxBWs (SC Spacing/CP), see Fig-
ure 2-3.

Example:

e [f "RB Offset = 0", the SS/PBCH block is allocated on the first subcarrier in the
channel.

e |f "RB Offset = 10", the SS/PBCH block is allocated on the 10*12 = 120th subcar-
rier in the channel.

Remote command:

[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:RBOFfset
on page 455
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SC Offset/SC Offset (15 kHz SCS)/SC Offset (60 kHz SCS) — SS/PBCH patterns
table

Sets the start subcarrier of the selected allocation within a resource block, where the
latter is defined with the parameter RB Offset/RB Offset (15 kHz SCS)/RB Offset (60
kHz SCS).

Example:

e |f"RB Offset = 0" and "SC Offset = 10", the SS/PBCH block is allocated on the 10th
subcarrier in the channel.

e |f"RB Offset = 10" and "SC Offset = 0", the SS/PBCH block is allocated on the
10*12 = 120th subcarrier in the channel.

See also Figure 2-3.

The name of the parameter changes depending on the selected Offset Relative to as

follows:

® "SC Offset": If Offset Relative to = "TxBW"

e "SC Offset (15 kHz SCS)": If Offset Relative to = "Point A" and Deployment = "f <=
3GHZz" or "3GHz < f <= 6GHZ"

e "SC Offset (60 kHz SCS)": If Offset Relative to = "Point A" and Deployment = "f >
6GHZz"

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:SCOFfset
on page 455

Delta f to Carrier (Centers) < SS/PBCH patterns table
Indicates the frequency offset between the center of the SS/PBCH block to the center
of the carrier; thus indicates the allocation's position in the frequency domain.

The value is calculated automatically, based on the selected SCS, channel bandwidth,
deployment method, RB and SC offsets.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SSPBch<ssb>:DFReqg? on page 455

Case — SS/PBCH patterns table
Selects one of the SS/PBCH cases, as specified in TS 38.213. The case defines which
symbols in a slot carry the synchronization signals.

The SS/PBCH cases depend on the deployment and the used SCS.

SS/PBCH case SCS Frequency
Case A 15 kHz <6 GHz
Case B* 30 kHz <6 GHz
Case C* 30 kHz <6 GHz
Case D 120 kHz >6 GHz
Case E 240 kHz >6 GHz
Case F** 480 kHz >6 GHz
Case G** 960 kHz >6 GHz
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") The start symbol index in case B and case C is different.
”)Requires R&S SMM-K171

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:CASE on page 456

L «— SS/PBCH patterns table
Sets the number of SS/PBCH blocks, transmitted per burst.

This value sets the pattern length, used to define the Positions of the transmitted SS/
PBCH blocks.

The available values for "L" depend on the selected Deployment as follows:
® "Deployment” ="f< 3 GHz": L =4 or 8, where
L = 8 is supported for the unpaired spectrum below 3 GHz if Case = "C"
® "Deployment"="3 GHz<f<6 GHz": L =8
® "Deployment" ="f>6 GHz": L = 64
If you turn on shared spectrum access, L also depends on the SS/PBCH case.
® Case A=15kHzNCP:L=10
® Case C=30kHzNCP:L=20

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SSPBch<ssb>:1 on page 456

Positions <— SS/PBCH patterns table

A half-frame contains 4, 8 or 64 SS/PBCH blocks, depending on the selected subcar-
rier spacing and deployment and as set in the parameter L. The group of 4, 8 or 64
blocks is referred to as burst set, see Figure 2-3.

The "Positions" parameter defines which of these theoretically possible maximum num-

bers of SS/PBCH blocks are transmitted in each burst set. The definition is an inter-

nally generated sequence according to a bit pattern, where:

® Pattern length = 4, 8 or 64 and corresponds to the maximum number of SS/PBCH
blocks

® Each bit applies to one SS/PBCH block

® 1: SS/PBCH block is present

® (0: SS/PBCH transmission is suppressed.

Use the "Pattern” box to define the bit pattern.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE :CELL<cc>:SSPBch<ssb>:POSition:PATTern
on page 456

Burst Set Periodicity < SS/PBCH patterns table
Defines how often a SS/PBCH burst set is transmitted.

The "Burst Set Periodicity = 10", for example, corresponds to a transmission in every
frame.

See also Figure 2-3.
IAB periodicities are available with R&S SMM-K148.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SSPBch<ssb>:BSPeriodicty
on page 457
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Half Frame Index < SS/PBCH patterns table
SS/PBCH time occasions are defined within a half-frame, i.e. 5 ms. This index defines
in which half-frame of the time structure the first SS/PBCH block occasion is located.

This value depends on the configured Burst Set Periodicity. It can be set to values from
0 to ["Burst Set Periodicity"/5 - 1].

The default value is 0, it locates the first SS/PBCH occasion in the first half-frame. If
you set the value to 1, the first SS/PBCH occasion is in the second half-frame (after 5
ms). A "Half Frame Index" of 2, sets the first SS/PBCH occasion in the third half-frame
(after 10 ms), and so forth.

Example:
Burst Set Periodicity = 20
"Half Frame ldx." = 2

The first SS/PBCH block occasion is located in the third half-frame, i.e. after 10 ms,
see Figure 5-3.

5G New Radio A: Time Plan — X
Cell 2 Show First Subframe || Subframes | Resource Grid
~User 0
0 Carriej 0 20 Off
‘Subframes

(] 10
50

10~
35-
30~
25-
20-
15-
= 10-

i

I

15-|
-20-
25
-30-
-35-
40
-45-

-50
12 13 14 15 16 17 18 20

[DummyRe [TECRS TPTRS JpMRS]
[PoscH | poccH [ GSiRS |

Figure 5-3: SS/PBCH in the Time Plan tab with a Half Frame Index = 2

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:HFRMidx

on page 457

PBCH Config <— SS/PBCH patterns table
Accesses the dialog with PBCH settings, see Chapter 5.2.12, "PBCH settings",
on page 87.
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Power/Antenna Ports Config < SS/PBCH patterns table
Accesses a dialog with the power and antenna port-mapping settings for the SS/PBCH

pattern.
5G New Radio A: SS/PBCH Power/AP Settings, Pattern 0 — ) ¢
Power Settings
PSS Power SSS Power
0.00 dB 0.00 dB
PBCH Power
0.00dB

Antenna Port Config
Position Index
0

Mapping

Mapping Coordinates

Cartesian

1.000+j0.000

For details on the antenna port-mapping concept, see Chapter 2.10, "Antenna port
mapping", on page 27.

PSS/SSS Power — Power/Antenna Ports Config < SS/PBCH patterns table
Sets the relative power of the allocations of the primary and the secondary synchroni-
zation signals (PSS and SSS).

The value is set relative to the power of the other resource elements.

Note that in the sidelink, the primary and secondary synchronization signals are called
S-PSS and S-SSS.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SSPBch<ssb>:PSSPow on page 457
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SSPBch<ssb>:SSSPow on page 457

PBCH Power < Power/Antenna Ports Config <— SS/PBCH patterns table
Sets the relative power of the PBCH allocation.

The value is set relative to the power of the other resource elements.
Note that in sidelink, the channel is called PSBCH.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:POWer on page 457

Position Index — Power/Antenna Ports Config — SS/PBCH patterns table
Defines the position of the SS/PBCH pattern to which the AP mapping configuration is
applied.

The positions of a SS/PBCH pattern are defined in the Positions field.

You can configure the AP mapping independently for active positions, i.e. those with a
value of 1. For example, if the Positions sequence is 1100, you can set the "Position
Index" to 0 or to 1, to configure the AP mapping of first and second position. The AP
mapping settings for positions with a value of 0 are disabled.
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Remote command:
via suffix at APMap<dir0>

Mapping Coordinates — Power/Antenna Ports Config — SS/PBCH patterns table
Switches representation between the "Cartesian" (Real/lmag) and "Cylindrical" (Magn./
Phase) coordinates.

Mapping table < Power/Antenna Ports Config < SS/PBCH patterns table

The mapping table is a matrix with number of rows equal to the number of physical Tx
antennas (basebands). It contains one column for the antenna port 4000. For SS/
PBCH, only the antenna port 4000 is active. The headers indicate the type of coordi-
nates being used ("Real/Imag" for Cartesian or "Magn./Phase" for cylindrical). The yel-
low matrix elements highlight the none zero entires.

For details on the antenna port-mapping concept, see Chapter 2.10, "Antenna port
mapping", on page 27.

Remote command:

"Mapping Coordinates = Cartesian":

[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SSPBch<ssb>:POSition:
APMap<dir0>:COL<apc>:ROW<apr>:REAL on page 458

[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:POSition:
APMap<dir0>:COL<apc>:ROW<apr>:IMAGinary on page 458

"Mapping Coordinates = Cylindrical™:

[ :SOURce<hw>] :BB:NR5G:NODE :CELL<cc>:SSPBch<ssb>:POSition:
APMap<dir0>:COL<apc>:ROW<apr>:MAGNitude on page 459

[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:POSition:
APMap<dir0>:COL<apc>:ROW<apr>:PHASe on page 459

State «— SS/PBCH patterns table
Disables the transmission of SS/PBCH.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SSPBch<ssb>:STATe on page 454

S-SS/PSBCH settings

Access:
1. Select "5G New Radio > General > Link Direction > Sidelink".

2. Select "5G New Radio > General > Node > S-SS/PSBCH".
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5G New Radio A: Node Settings
: TXBW S-SS/PSBCH

Carrier: Cell
0

Number of S-SS/PSBCH Patterns Antenna Port j Offset Relative to
4000

30 kHz NCP

This dialog comprises the settings of the sidelink broadcast channel (PSBCH) and syn-
chronization signals (S-SS). The S-SS and the PSBCH are cell-specific and are always
transmitted in a block.

As in the downlink, the S-SS and PSBCH are bundled in a synchronization signal block
which is transmitted on a fixed schedule. For more information about the synchroniza-
tion block in the downlink, see Chapter 2.7, "Synchronization signals and SS/PBCH
block", on page 23.

Most of the synchronization block settings in the sidelink are the same as in the down-

link.
(=Y | R 76
Number of S-SS/PSBCH Patterns........couueeiiiiiieeee et 77
PN g1 (=Y a1 F= o] o RN 77
(@1 TS L= F= 1Y o J N 77
S-SS/PSBCH patterns table..... ... 77
L SC SPACINGICP.......eeeeeeeeeeeeeee ettt ettt 77
L RB Offset (15 kHz SCS)/RB Offset (60 kHZ SCS)......cocueereceeereeeeseeeeeeenn. 77
L Af to Carrier (Centers)/MHZ.........c.cvveveeeeeeeeeeeereeeeseseesee s 78
L THME INEEIVAISIOIS ..ottt ettt ettt ee et et e et et ree et eaeeee et eeeeene 78
L Time OffSEU/SIOLS. .. ..vveeeeeeeeeecececeeteteeeteeee e e eeeeaee ettt ee s e enensnasasaeteseseneeas 78
L S-SS/PSBCH BIOCKS iN PEIOG. .......c.cooveeereeeeeeeeteeeeeeeeeeeeeeeeesseseeeeaesseeeseenenas 78
L PSBCH CONMiG. .. vviviieeeeceeeereeeeeeteteeeesseeesesesesesesseesssseessasssessnesasasseeessenesseas 78
L Power/Antenna Ports COoNfig.........cceeeeeeeeeeeeeeeeeeeeeeee s s s s e s 78
L S At vttt ettt ettt ettt ettt ettt ettt ettt e et eaeee et ene et eneereenens 78
Cell

Selects/indicates to which carrier/cell the settings apply.

Remote command:
via suffix at CELL<ch>
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Number of S-SS/PSBCH Patterns
Defines how many patterns for the synchronization signals and the PSBCH are config-
ured. There is one table row per pattern.

In the sidelink, you can define up to 4 S-SS/PSBCH patterns.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:NSSPbch on page 454

Antenna Port

Shows the antenna port the synchronization block uses (always 4000).
Remote command:

[ : SOURce<hw>] :BB:NR5G:NODE : CARMapping:AP4000 [ : ROW<ch0>]
on page 454

Offset Relative to

Defines the reference point, relative to which the S-SS/PSBCH is allocated in fre-
quency domain. For the S-SS/PSBCH, the frequency position is always relative to ref-
erence point A.

Remote command:

[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:0FFSet on page 453

S-SS/PSBCH patterns table
Contains the settings to configure the S-SS/PSBCH transmissions.

The size of the table depends on the number of S-SS/PSBCH patterns you have
defined. Each row corresponds to one pattern.

SC Spacing/CP «— S-SS/PSBCH patterns table
Selects a combination of the subcarrier spacing (SCS) and the cyclic prefix (CP),
where the available values depend on the "Deployment".

See Table 2-2.
The sidelink supports subcarrier spacings up to 120 kHz.
Remote command:

[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:SCSPacing
on page 454

RB Offset (15 kHz SCS)/RB Offset (60 kHz SCS) < S-SS/PSBCH patterns table
Sets the start resource block of the selected allocation and thus defines the allocation's
position in the frequency domain.

The name of the parameter changes depending on the selected subcarrier spacing.
e "RB Offset (15 kHz SCS)": If Deployment = "f <= 3GHZz" or "3GHz < f <= 6GHz"
e "RB Offset (60 kHz SCS)": If Deployment = "f > 6GHZz"

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:RBOFfset
on page 455
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Af to Carrier (Centers)/MHz — S-SS/PSBCH patterns table
Indicates the frequency offset between the center of the S-SS/PSBCH block to the
center of the carrier; thus indicates the allocation's position in the frequency domain.

The value is calculated automatically, based on the selected SCS, channel bandwidth,
deployment method and RB offset.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SSPBch<ssb>:DFReqg? on page 455

Time Interval/Slots < S-SS/PSBCH patterns table
Defines the number of slots between two consecutive S-SS/PSBCH blocks.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE :CELL<cc>:SSPBch<ssb>:SL:INTerval
on page 465

Time Offset/Slots < S-SS/PSBCH patterns table
Defines the offset between slot 0 and first S-SS/PSBCH block.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE :CELL<cc>:SSPBch<ssb>:SL:TOFFs
on page 466

S-SS/PSBCH Blocks in Period < S-SS/PSBCH patterns table
Defines the number of transmitted S-SS/PSBCH blocks.

The number of S-SS/PSBCH block depends on the selected subcarrier spacing.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE :CELL<cc>:SSPBch<ssb>:SL:BINPeriod
on page 464

PSBCH Config < S-SS/PSBCH patterns table
Opens a dialog to configure the PSBCH.

For more information, see Chapter 5.2.13, "PSBCH settings", on page 92.

Power/Antenna Ports Config < S-SS/PSBCH patterns table
Opens a dialog to configure the power and antenna port mapping of the S-SS/PSBCH
pattern.

These settings are the same as for the SS/PBCH in the downlink. For more informa-
tion, see "Power/Antenna Ports Config" on page 74.

State — S-SS/PSBCH patterns table
Turns the transmission of S-SS/PSBCH on and off.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:SSPBch<ssb>:STATe on page 454

PRS settings

Option: R&S SMM-K148
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Access:

» PRS settings for downlink:

a) Select "5G New Radio > General > Link Direction > Downlink".
b) Select "5G New Radio > General > Node > PRS".

5G New Radio A: Node Settings

e | X
Scheduling ; TxBW System Information | LTE-CRS Coexistence | SS/PBCH Jlxik3 Dummy REs ; :
0

Carrier: Cell

State SC Spacing / CP .
30 kHz NCP

Number of PRS Resource Sets

1

4 slots 0 1 1slot | 272 0 2 Config...

This dialog comprises the PRS (positioning reference signal) settings for downlink.

Settings:
(07| SRR OPRPRPRI 79
] = = PSS 80
SC SPACING / CPeeee et 80
Number of PRS RESOUICE SeIS......ccccuiiiiiiiiiiei et e e e 80
PRS ReSoUrce Sets Table........uiiiiiiiiiiiiiieee ettt 80
L PErOGICIY (T PO e eieeeeeeeeee et ettt e et et ee e e e et n e n e 80
L SIOt OFfSEt (T_OFFSEL)....viveee e eeee et eee et ee et s et n e 80
L Repetition FACOr (T_TEP).....cieeeeeeeeeeeeeeeeeeeeeseseseeeeeeesessseseseseseeesessseseseenns 80
o HTe S T T X @ e =1 ) N 80
L INO. RBS...cuiutiiiicieieie ittt sttt bbbttt 81
L Start RB (10 POINE A)......cvveeereeeeeeeeeeeeteeeeseeeseesesesesesssessesssesssssssssssesessssssesesasaens 81
L COMD SiZe (K _COMD ...ttt ettt 81
L RESOUICE CONMIG. ... ettt e et e e ettt s e ee s seeennseeennenas 81
L Number of PRS RESOUICES..........ccovivevreeeeeeerereeeseseeeseeesessesessssessseesenns 81
L RESOUICES TADIE.......ceeiieecececeeeee ettt enenens 81
L RE OffSet (K_Off.)....eurueeeeceeeeeeteteeeeeeeeeeeeeeeseeeeeeeee et eeeeeeneeenenanans 82
L Resource Slot Offset (K_Off.,r€S)......ccceeverereerreeeeeeerrrereeeeeeeennn. 82
L NO. SYMbBOIS (L_PRS)....c.coeeeeeeereeeeeeeeteeeeeeeeeeeeseeeesenneseeeeeeeenen. 82
L Symbol Offset (I_Sart)........ceeveueueeeeeeieeeeeeeeeeeeseesee s 82
L SEQUENCE Dttt 82
L POWET / dB.eieee et 82
L Antenna Ports Config...........ccevereucucueeereeeeeeeeeeeeeeserereseeeaeaennn, 83
L Mapping Coordinates...........coveveveeeeeueeeeeeeeeeeeeeeeeeeenans 83
L Mapping table.........ceveveeeeeeeeeeeececeeee e, 83

Cell

Selects/indicates to which carrier/cell the settings apply.

Remote command:
via suffix at CELL<ch>
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State
Enables/disables the DL PRS positioning frequency layer for the given carrier cell.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:PRS:STATe on page 472

SC Spacing / CP
Sets a combination of the subcarrier spacing (SCS) and the cyclic prefix (CP) for the
DL PRS frequency layer.

The available values depend on the numerology of the set Deployment.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:PRS:SCSPacing on page 472

Number of PRS Resource Sets
Sets the number of resource sets included in the DL PRS frequency layer.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:NRSets on page 467

PRS Resource Sets Table
Comprises the settings of the PRS resource sets. There is one table row per resource
set.

Periodicity (T_per) < PRS Resource Sets Table
Sets the periodicity of the DL PRS allocation in slots for the resource set.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:PER on page 468

Slot Offset (T_offset) — PRS Resource Sets Table
Sets a slot offset for the resource set with respect to SFNO slot 0.

The maximum value is defined by Periodicity (T_per) - 1.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:SLOFfset
on page 471

Repetition Factor (T_rep) < PRS Resource Sets Table
Sets the number of repetitions of each resource within the resource set.

The set value is applied to all resources in a resource set.
The default value "1" means no resource repetition.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE :CELL<cc>:PRS:RSET<st0>:REPFactor
on page 468

Time Gap (T_gap) < PRS Resource Sets Table
Sets an offset in slots between two resources with the same resource ID within a
resource set.

The time gap should not exceed the Periodicity (T_per).
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Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:TGAP on page 472

No. RBs — PRS Resource Sets Table
Sets the number of resource blocks (RBs) for all resources in the resource set in multi-
ples of 4 RBs.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE :CELL<cc>:PRS:RSET<st0>:RBNumber
on page 468

Start RB (to point A) — PRS Resource Sets Table
Sets the starting RB index of the resource set with respect to the reference point A.

The point A is defined as the absolute frequency of the reference resource block.
Remote command:

[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:RBSTart
on page 468

Comb Size (K_comb) — PRS Resource Sets Table
Sets the resource element (RE) spacing in each symbol of a resource within a
resource set.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:CMBSize
on page 467

Resource Config — PRS Resource Sets Table
Opens a dialog comprising the settings of the PRS resources. There is one table row
per resource.

5G New Radio A (C0): P...esource Set 0 Settings [e— X

Number of PRS Resources

0 0 2 0 0 0.00 |Config...

Number of PRS Resources < Resource Config < PRS Resource Sets Table
Sets the number of resources included in the resource set.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:NRESources
on page 467

Resources Table < Resource Config < PRS Resource Sets Table
Comprises the settings of the PRS resources. There is one table row per resource.
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RE Offset (k_off.) <— Resources Table — Resource Config < PRS Resource Sets
Table

Sets the resource element (RE) offset in the frequency domain for the first symbol in a
resource.

The maximum value is defined by Comb Size (K_comb) - 1.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:RES<dir0>:
REOFfset on page 470

Resource Slot Offset (k_off.,res) «— Resources Table «— Resource Config < PRS
Resource Sets Table

Set the starting slot of the resource with respect to the corresponding resource set Slot
Offset (T_offset).

The maximum value is defined by Periodicity (T _per) - 1.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:RES<dir0>:
SLOFfset on page 470

No. Symbols (L_PRS) — Resources Table < Resource Config — PRS Resource
Sets Table
Sets the number of symbols of the resource within a slot.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:RES<dir0>:
NSYMbol on page 470

Symbol Offset (I_start) — Resources Table < Resource Config < PRS Resource
Sets Table
Sets the starting symbol of the resource within a slot.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:RES<dir0>:
SYOFfset on page 471

Sequence ID — Resources Table — Resource Config — PRS Resource Sets
Table

Sets the resource ID to initialize the ¢;,; value for the generation of the DL PRS
sequence.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:RES<dir0>:SQID
on page 471

Power / dB < Resources Table < Resource Config «— PRS Resource Sets Table
Sets the resource average EPRE (energy per resource element) used for PRS trans-
mission.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:RES<dir0>:
POWer on page 470
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Antenna Ports Config < Resources Table < Resource Config — PRS Resource
Sets Table
Opens a dialog comprising the resource antenna port settings.

5G New Radio A (CO/RS...Resource 0 AP Settings [— X

Antenna Port Mapping

Mapping Coordinates

o
.

w

Cartesian

1.000+j0.000

For details on the antenna port-mapping concept, see Chapter 2.10, "Antenna port
mapping", on page 27.

Mapping Coordinates < Antenna Ports Config — Resources Table < Resource
Config — PRS Resource Sets Table

Switches representation between the "Cartesian" (Real/lmag) and "Cylindrical" (Magn./
Phase) coordinates.

Mapping table < Antenna Ports Config < Resources Table < Resource Config
«— PRS Resource Sets Table

The mapping table is a matrix with number of rows equal to the number of physical Tx
antennas (basebands) and number of columns equal of the number of antenna ports
(AP). The available antenna ports depend on the current configuration. The yellow
matrix elements in the mapping table indicate the default antenna port to physical
antenna (TX antenna/baseband) mapping.

For details on the antenna port-mapping concept, see Chapter 2.10, "Antenna port
mapping", on page 27.

Remote command:

"Mapping Coordinates = Cartesian":

[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:RES<dir0>:
APMap:COL<apc>:ROW<apr>:REAL on page 469

[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:RES<dir0>:
APMap:COL<apc>:ROW<apr>:IMAGinary on page 469

"Mapping Coordinates = Cylindrical":

[ :SOURce<hw>] :BB:NR5G:NODE :CELL<cc>:PRS:RSET<st0>:RES<dir0>:
APMap:COL<apc>:ROW<apr>:MAGNitude on page 469

[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:PRS:RSET<st0>:RES<dir0>:
APMap:COL<apc>:ROW<apr>:PHASe on page 469
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5.2.10 Dummy REs settings

Access:

» Select "5G New Radio > General > Node > Dummy REs/OCNG > General".

5G New Radio A: Node Settings

e | ~ |
Scheduling| parriers | T¥BW LTE-CRS Coexistence|SS/PBCH |PRS Dummy REsS/OCNG
Manual cello cello cell 0 cell 0 cell 0

Carrier: Cell T ‘
State Power
0.000 dB
SC Spacing / CP Modulation OCNG
30 kHz NCP QPSK
Data Source
PN9

With the provided settings, you define if and what is transmitted in the resource
elements that are not allocated.

The dummy REs are the allocations with the lowest priority. They do not include
DMRS or PTRS.

Settings:

L7 | PR 84
=1 (YRR PUUPRRN 84
P O ..t e e e e e e e e e et e e e e e e e e s 85
SC SPACING/CP ...ttt ettt ettt hb e e bt e s abe e e eare e s aabe e eans 85
/oo [ =1 { o o SO 85
TranSfOrm PreCOdINgG.......ui ittt 85
[ = = TS o 11 ] o= 85
Cell

Selects/indicates to which carrier/cell the settings apply.

Remote command:
via suffix at CELL<ch>

State
If enabled, the resource elements (RE) are filled in with dummy data, modulated and
formatted as selected with the settings in the "Dummy REs" dialog.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:DUMRes: STATe on page 473
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Power
Sets the power of the resource elements filled in with dummy data. The value is set
relative to the power of the other resource elements.

See also Chapter 6.6, "Output settings", on page 311.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:DUMRes : POWer on page 473

SC Spacing/CP
Selects a combination of the subcarrier spacing (SCS) and the cyclic prefix (CP),
where the available values depend on the "Deployment".

See Table 2-2.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:DUMRes: SCSPacing on page 473

Modulation
Sets the modulation scheme for the dummy REs.

Note: “60 kHz ECP" is supported by the existing parameters "Dummy REs", for "DL-
BWPs" and for "UL-BWPs".
Interdependency: The preset value from 11 is from 11 to 10 for extended cyclic prefix.

3GPP release 17 introduces 1024QAM modulation which requires R&S SMM-K171.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:DUMRes :MODulation on page 473

Transform Precoding
In uplink, enables using the optional DFT-S scheme.

If disabled, both DL and UL use the CP-OFDM.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:DUMRes: TPSTate on page 474

Data Source
Selects the data source for the dummy REs.

The following standard data sources are available:

e "AllO, All 1"

An internally generated sequence containing 0 data or 1 data.
® "PNxx"

An internally generated pseudo-random noise sequence.
® "Pattern"

An internally generated sequence according to a bit pattern.
Use the "Pattern" box to define the bit pattern.
e "Data List/Select DList"

A binary data from a data list, internally or externally generated.

Select "Select DList" to access the standard "Select List" dialog.

— Select the "Select Data List > navigate to the list file *.dm_iqd > Select" to
select an existing data list.

— Use the "New" and "Edit" functions to create internally new data list or to edit
an existing one.

User Manual 1179.3221.02 — 08 85



R&S®SMM-K14x/-K17x 5G New Radio configuration and settings

Node settings

— Use the standard "File Manager" function to transfer external data lists to the

instrument.

See also:

® Section "Modulation Data" in the R&S SMM100A user manual.

® Section "File and Data Management" in the R&S SMM100A user manual.

® Section "Data List Editor" in the R&S SMM100A user manual

Remote command:

[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:DUMRes: DATA on page 474

[ :SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:DUMRes:DLISt on page 474

[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:DUMRes : PATTern on page 475

5.2.11 OCNG settings

Access:

» Select "5G New Radio > General > Node > Dummy REs/OCNG > OCNG".

5G New Radio A: Node Settings

— X
Scheduling Carriers | ¥XBW LTE-CRS Coexistence|SS/PBCH | PRS Dummy REs/OCNG
Manual cell0 cell0 Ccell 0 Ccell 0 Cell 0

carrier: Cell T
State Power
0.000 dB
SC Spacing / CP Modulation OCNG
30 kHz NCP QPSK
Data Source
PN9

With the provided settings, you define the spatial multiplexing characteristics for a
OCNG pattern for all unused resource elements. Using these settings, you can
configure OCNG patterns according to 3GPP 38.521 A.5.

Settings:

e =Tel ol [T T PO PSP OTP PP OPPPPRR 86
Number of ANtENNA POMS. ... . e 87
Y =T o] o] aTe I @oTo] o |19 =1 (Y= PR 87
Y =T o] o TaTo TR =1 o] = SRR 87
Precoding

Turns precoding for unused resource elements on and off.
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The dimensions of the precoding matrix for OCNG depends on the system configura-
tion and the number of the antenna ports.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:DUMRes : PREC: STATe on page 478

Number of Antenna Ports

Selects the number of antenna ports the unused resource elements are mapped to.
Depending on the number of antenna ports, the number of columns in the mapping
tablr changes (one column represents one antenna port).

Remote command:

[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:DUMRes : NAPS on page 477

Mapping Coordinates
Selects the method to define mapping coordinates.

Switches representation between the "Cartesian" (Real/lmag) and Cylindrical" (Magn./
Phase) coordinates.

Cartesian Coordinates defined by real and imaginary value pair.
Cylindrical Coordinates defined by magnitude and phase value pair.

Remote command:
n/a

Mapping Table
Defines the mapping of the antenna ports (AP) to the physical antennas.

Each row corresponds to a physical antenna. Each column corresponds to an antenna
port.

The type of values you can enter, depends on the value type you have selected.

Remote command:

Real value: [ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:DUMRes : APMap :
COL<apc>:ROW<apr>:REAL on page 477

Imaginary value: [ : SOURce<hw>] :BB:NR5G:NODE: CELL<cc>:DUMRes : APMap:
COL<apc>:ROW<apr>:IMAGinary on page 475

Magnitude: [ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:DUMRes : APMap:
COL<apc>:ROW<apr>:MAGNidute on page 476

Phase: [ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:DUMRes : APMap : COL<apc>:
ROW<apr>:PHASe on page 476

5.2.12 PBCH settings

Access:
1. Select "5G New Radio > General > Link Direction > Downlink".

2. Select "5G New Radio > General > Node > SS/PBCH".

User Manual 1179.3221.02 — 08 87



R&S®SMM-K14x/-K17x 5G New Radio configuration and settings

Node settings

3. Select "Node > SS/PBCH > SS/PBCH Pattern Table > Pattern# > PBCH > Config".

5G New Radio A: PBCH Settings, Pattern 0 — X

Dummy Content for MIB

MIB Content
SCS Common DMRS TypeA Position |
15 or 60 kHz 2
- {
Auto Subcaries Offset E SSPBCH Subcarrier Offset .
System Frame Number Start Offset
0
CORESET Zero Search Space Zero
0 0
Cell Barred Intra Freq Reselection )
Barred Allowed
Spare []

This dialog comprises the settings of the broadcast channel (PBCH) channel cod-
ing settings.

Settings:
Dummy Content for MIB..........ueiiiiiee et 88
Dummy Content SettiNgS.......cccuuiiiiiiiiiie e 89
L ChanNel CodINg.....c.ceveeieeeeeeeeeeee et et e e en st seeen s seeenn e 89
L TransSpOort BIOCK SIZE.......cucueeeieeeeeeeeeeeeeeeeeeee e ee e ee e s ee e e e 89
O B F 1 T 1o TN (o= YRR 89
11 3@ | (=0 ) S 90
L SCS COMMON.....otiiiiieieie ittt 90
L DMRS TYPE A POSIHION. .......curueveverereerieeieeeeeesseseeteseeessssesesessessesssesssssessssssnnans 90
L AULO SUDCAITIEr OFfSEL.....cueuieeeiiceetetcteeeeee sttt eee e e 90
L SSPBCH SUDCArTer OffSet..........ciiieeieeeieeeereeeeeeeeeeseete et seseses e eesasan e 91
L System Frame Number Start OffSet............ccoeeereeeeiereeeeeeesee e 91
L CORESET ZEIO.....eitieeietietsiee ettt 91
L SEAICH SPACE ZEIO0.....eeeeeeeeeeeeeeeeee et 91
L Cell BAIMEA. ...ttt ee et ee st nn e 91
L INtra Freq RESEIECHON. .......vveeeeeeeeeeeeeeeee et e et ee e e 91
L DI ettt ettt 92
Dummy Content for MIB
Defines how the MIB is defined:
"On" Faster way to define the MIB.
You can define if channel coding is used or not and select an arbitrary
data source; further settings are not required.
See "Dummy Content Settings" on page 89.
"Off" Disable this parameter if you wish to configure the MIB content

according to TS 38.331.
See "MIB Content" on page 90.

User Manual 1179.3221.02 — 08 88



R&S®SMM-K14x/-K17x 5G New Radio configuration and settings

Node settings

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:MIB:STATe
on page 461

Dummy Content Settings
Available for "Dummy Content for MIB > On".

5G New Radio A: PBCH Settings, Pattern 0 - X

Dummy Content for MIB

MIB Content
SCS Common DMRS TypeA Position |
15 or 60 kHz 2
: SSPBCH Subcarrier Offset |
Auto Subcarrier Offset j E
System Frame Number Start Offset <
0
CORESET Zero Search Space Zero
0 0
Cell Barred Intra Freq Reselection }
Barred Allowed
Spare []

Channel Coding — Dummy Content Settings
Enables PBCH channel coding.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:CCODing:STATe
on page 460

Transport Block Size — Dummy Content Settings
Indicates the transport block size.

Data Source < Dummy Content Settings
Selects the PBCH data source.

The following standard data sources are available:

e "AllO, All 1"

An internally generated sequence containing O data or 1 data.
® "PNxx"

An internally generated pseudo-random noise sequence.
e ‘"Pattern”

An internally generated sequence according to a bit pattern.
Use the "Pattern” box to define the bit pattern.
e "Data List/Select DList"

A binary data from a data list, internally or externally generated.

Select "Select DList" to access the standard "Select List" dialog.

— Select the "Select Data List > navigate to the list file *.dm_iqd > Select" to
select an existing data list.

— Use the "New" and "Edit" functions to create internally new data list or to edit
an existing one.
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— Use the standard "File Manager" function to transfer external data lists to the
instrument.
See also:
® Section "Modulation Data" in the R&S SMM100A user manual.
® Section "File and Data Management" in the R&S SMM100A user manual.
® Section "Data List Editor" in the R&S SMM100A user manual

Remote command:

[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:CCODing:DATA

on page 460

[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:CCODing:DLISt
on page 460

[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:CCODing:PATTern
on page 461

MIB Content
If "Dummy Content for MIB > Off", comprises the setting to configure the MIB as
defined in the 3GPP specification.

5G New Radio A: PBCH Settings, Pattern 0 — X

Dummy Content for MIB

MIB Content
SCS Common DMRS TypeA Position
15 or 60 kHz 2

Alto Subcarries Cffeet I SSPBCH Subcarrier Offset .

System Frame Number Start Offset 9

)

L)

0

CORESET Zero Search Space Zero
0 0
Cell Barred Intra Freq Reselection
Barred Allowed
Spare []

SCS Common — MIB Content
Selects the common SCS (subcarrier spacing).

The selected SCS defines the default SSPBCH subcarrier offset.
Remote command:

[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:MIB:SCSC
on page 461

DMRS Type A Position — MIB Content
Indicates the first symbol that the DMRS uses, as set with the parameter "Node > Car-
riers" > DMRS Type A Position.

Auto Subcarrier Offset < MIB Content

Defines if the "SSPBCH Subcarrier Offset" value is derived from the selected SCS
Common or set manually with SSPBCH Subcarrier Offset.
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Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:MIB:ASOF:STATe
on page 462

SSPBCH Subcarrier Offset — MIB Content

Indicates or sets the SS/PBCH subcarrier offset:

® |f Auto Subcarrier Offset = "On", the "SSPBCH Subcarrier Offset" is calculated
automatically based on the selected "Node > SS/PBCH" > SC Offset/SC Offset (15
kHz SCS)/SC Offset (60 kHz SCS).

e |f Auto Subcarrier Offset = "Off", the SSPBCH subcarrier offset is user-definable.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:MIB:SCOFfset
on page 462

System Frame Number Start Offset < MIB Content
By default, the counting of the SFN (system frame number) starts with 0. Use this
parameter to set a different start SFN value.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:MIB:SFOFfset?
on page 462

CORESET Zero — MIB Content

Sets the common control resource set (CORESET) of the initial downlink BWP
controlResourceSetZero carried by the PDCCH-ConfigSIB1 information ele-
ment, as defined in TS 38.331.

Remote command:

[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:MIB:CSZero

on page 462

Search Space Zero < MIB Content
Sets the common search space of the initial downlink BWP searchSpaceZero car-
ried by the PDCCH-ConfigSIBI1 information element, as defined in TS 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:MIB:SSZero
on page 463

Cell Barred — MIB Content

Cell barring (cellBarred) is system information that indicates if UEs can camp on the
particular cell notBarred or not barred.

Remote command:

[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:MIB:CBARred
on page 463

Intra Freq Reselection — MIB Content
Sets the value of the system information parameter intraFreqReselection.

Set "Intra Freq Reselection > Allowed" to allow UEs to perform cell reselection to intra-
frequency cells.
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Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE :CELL<cc>:SSPBch<ssb>:MIB:IFRResel
on page 463

Spare — MIB Content
Sets the system information bit spare, as defined in TS 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:MIB:SPARe:STATe
on page 463

PSBCH settings

Access:
1. Select "5G New Radio > General > Link Direction > Sidelink".
2. Select "5G New Radio > General > Node > S-SS/PSBCH".

3. Select "Node > S-SS/PSBCH > S-SS/PSBCH Pattern Table > Pattern# > PSBCH >
Config".

5G New Radio A: PSBCH Settings, Pattern 0

MIB Content
SpareBits
InCoverage 00
tddConfig
0000 0000...

This dialog comprises the settings of the broadcast channel (PSBCH) channel cod-
ing settings. The settings correspond to MasterInformationBlockSidelink
message definitions defined in 3GPP 38.331, chapter 6.6.2.

Settings:

[ a1 0)Y7=T =T [ URRRR 92
T o= 14T = 1 TSP 93
100 [0 [@1o ] T PP 93
InCoverage

Turns the higher layer parameter InCoverage on and off.

Remote command:
[ : SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:SL:INCoverage
on page 465
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SpareBits
Defines the bit pattern for the higher layer parameter reservedBits-rl6.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:SL:SBITs
on page 465

tddConfig
Defines the bit pattern for the higher layer parameter s1-TDD-Config-rilé6.

Remote command:
[ :SOURce<hw>] :BB:NR5G:NODE : CELL<cc>:SSPBch<ssb>:SL:TDDConf
on page 466

5.3 Users / BWPs settings

Access:

» Select "Baseband > 5G NR > Users/BWPs".

Settings:

@ General SEHINGS......co i aaa s 93
e DL and UL user properties SettiNgS......cccuuvieieiiiiiiiiiiiiieie e e e 95
o SL user properties SEHINGS.....uu i 105
®  DL/UL BWPS SEHINGS. ... eeeieeieietee ettt e e e 107
®  SL BWPS SEHINGS. ..ceiiiiiitiiii ettt 111
o DL BWP configuration Settings........cuueeiiiiiiiiiiiie e 113
o UL BWP configuration Settings........ccuueeiiiiiiiiiiiiie e 155
e SL BWP configuration SEtliNgS.......cccoieiiiciiriiiieiiiee e 192

5.3.1 General settings

Access:

» Select "5G New Radio > General > Users/BWPs > General".

5G New Radio A: Users/BWP Settings

e %
General Properties [DL BWPs | DL BWP Config UL BWPs |UL BWP Config SL BWPs [SL BWP Config
User 0 User 0/ Cell 0 |User 0/ Cell 0/ BWP 0 |User 0/ Cell 0 |User 0/ Cell 0/ BWP 0 | User 0/ Cell 0 | User 0 / Cell 0/ BWP 0
1

Number of Users

Restart Data and Control
After Each Slc>tv
Slot Interval Slot Offset
10 0

In this tab, you define the number of users to be simulated.
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Settings:

N[0 g pT o= o) LU ET=T 94
Restart Data and CONtrol.............oooiiiiiiiiieiiiicere e ee v 94
] (o) B (a1 (=T 7= | 94
] (o) @157 SRR 94
R = TS (o] [ o (= ORI 95
] (o) [0 (= V7= | R 95

Number of Users
Option: R&S SMM-K148 supports up to 200 users.

Sets the number of simulated users.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP:NUSer on page 479

Restart Data and Control
Enables you to select an option for restarting the configured data sources in custom-
ized DCls.

Off Disables the restart of data and control. Data sources are initialized
only once at the start of the generated signal.
This value is set by default.

After Each Codeword and Allocation
Enables the restart of data and control after each codeword and allo-
cation. For example, the same payload is used for repeated alloca-
tions.

After Each Frame
Enables the restart of data and control after each frame. For exam-
ple, the same payload is used for allocations which are repeated
each frame.

After Each Slot Enables the restart of data and control after each slot. For example,
the same payload is used for allocations which are repeated each
slot.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP:RESTart on page 485

Slot Interval
Defines the number of slots after which the data source restarts (restart every <x>
slots).

Available for:
® Single numerology setups
® Restart Data and Control= "After Each Slot"

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: SINTerval on page 480

Slot Offset
Defines an offset in terms of slots for the restart of the data source.

If you define a slot offset, the data source does not restart in the first <x> slots.
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Available for:

® Single numerology setups

® Restart data and control = "After Each Slot"
® Siot interval > 1

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP: SOFFset on page 481

Restart Slot Index
Turns a restart of the slot index within a frame on and off.

"Off" No custom restart of the slot index within a frame.
"On" Slot index within a frame restarts in the defined interval.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:RESTart:SIDX: STATe on page 480

Slot Interval
Defines the number of slots after which the slot index within a frame restarts (restart
every <x> slots).

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP:RESTart:SIDX: INTerval on page 480

DL and UL user properties settings

Access:
1. Select "5G New Radio > General > Link Direction > Uplink" or "Downlink".

2. Select "5G New Radio > General > Users/BWPs > Properties".

Settings:
@ General SEHINGS.......o i aa s 95
@ CONrol SEHINGS. . .iii i e —————— 100

General settings

The general settings section of the user properties contain settings to configure gen-
eral properties of the selected user.

General Settings

UE ID (C-RNTI)

1
DSCH Channel Coding j DSCH Scrambling j
DSCH Data Source Pattern

Pattern 0...

Data Source Unigue per Carrier j
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(1T PSP UPPPPPPPPNt 96
(0 | I (@ ] TSR 96
Use ORAN Dat@ SOUICE......cceiiiieeiieiiiiie e e e e e et eee et e e e e e e e e e s e s reean e e e e e e e e e e seesnnnreneeees 96
ORAN TESE CASE.....cceeeieeiieeeeeeeeeet et e et e e e e e e e e e e e e et et e e e e e ee e e et b e e e s eeeeaaaaaaees 96
DSCH/USCH Channel CodiNg.......cccccuriiiiiieieeee s ccccitiieeee e e e e e e e e e ssecanvrsseeeeeesaeeseesnnnnns 97
DSCH/USCH SCramblinNg....cccccieiiiiiiiecec et crssss s e s e e e e e e e e e e e e e e e e e e e eeee e 97
(P)DSCH/(P)USCH Data SOUICE.......uveeiieiiiiieeeeieiieieeesttteeeessteeeeessnssaeeeessssneeessnsneees 97
NI ALIZATION. ..t e e e e e e e e e e e e e —————————— 98
Data Source UniqQUe PEr CarTir .. ..ot e e e e e e e e e e e e e eean 98
Unique Data Source for PUSCH UCIH.........cooo oo 98
PUSCH UCI Data SOUICE........cceitieiiiieieee e ettt e et e e e e e s s s sseraeeee e s e e e e e e s s nsannreneeees 98
Initialization / Pattern / Data LisSt..........ccccciiiiiiiiii e 98
Unique Data Source for PUCCH Payload.............uuuciiiiiiiiieiieeeeeeeeeeeeeeeeeevvvee 99
PUCCH Payload Data SOUICE..........cooiiiiiiiiiiiiccceie e e e e e ee e s 99
Initialization / Pattern / Data List........ccooooiieiiiiiie e 99
User:

Selects the user to be configured.
Available if the number of users is greater than 1.

Remote command:
via suffix at USER<ch>

UE ID (C-RNTI)
Sets the RNTI of the user. It is a unique UE identifier for the RRC connection and for
scheduling.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:UEID on page 489

Use ORAN Data Source
Requires Option: R&S SMM-K175

Turns usage of the PxSCH data source according to the ORAN standard on and off.
"Off" Select a data source as required.

"On" Automatically selects a data source that complies to the ORAN stan-
dard and adjusts the following settings according to the settings
specified in the selected ORAN test case.

® State of xXSCH scrambling
® Type of PxSCH data source
® |nitialization value specified in the ORAN standard

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:ORAN:USDS on page 482

ORAN Test Case
Requires Option: R&S SMM-K175

Selects the ORAN test case for ORAN data generation. Depending on the selected
test case, the payload appears in different locations in the signal.

Remote command:
[ : SOURce<hw>] : BB:NR5G: UBWP : USER<us>:ORAN: TC on page 481
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DSCH/USCH Channel Coding

Depending on the selected "Link Direction" direction, enables DSCH/USCH channel
coding.

Configure the corresponding settings in "Scheduling > User x BWP x > Content >
PDSCH/PUSCH > Settings > Config" > Channel coding settings dialog.

If PDSCH Scheduling = "Auto/DCI", the "DSCH Channel Coding" = "On".

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:CCODing:STATe on page 490
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:USCH:CCODing:STATe on page 490

DSCH/USCH Scrambling
Depending on the selected "Link Direction" direction, turns PDSCH and PUSCH
scrambling on and off.

Turn off scrambling to generate the raw bit pattern of the PDSCH or PUSCH. A pseudo
random scrambling sequence is not applied, therefore the settings for the PDSCH
scrambling sequence have no effect.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP:USER<us>:DSCH:SCRambling:STATe
on page 490

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:USCH:SCRambling:STATe
on page 490

(P)DSCH/(P)USCH Data Source
Depending on the selected "Link Direction", selects the PDSCH/PUSCH data source.

If channel coding is enabled, the parameter sets the DSCH/USCH data source.
The following standard data sources are available:

e "AllO, All 1"

An internally generated sequence containing O data or 1 data.
® "PNxx"

An internally generated pseudo-random noise sequence.
e "Pattern”

An internally generated sequence according to a bit pattern.
Use the "Pattern” box to define the bit pattern.
® "Data List/Select DList"

A binary data from a data list, internally or externally generated.

Select "Select DList" to access the standard "Select List" dialog.

— Select the "Select Data List > navigate to the list file *.dm_iqd > Select" to
select an existing data list.

— Use the "New" and "Edit" functions to create internally new data list or to edit
an existing one.

— Use the standard "File Manager" function to transfer external data lists to the
instrument.

See also:

® Section "Modulation Data" in the R&S SMM100A user manual.

® Section "File and Data Management" in the R&S SMM100A user manual.
® Section "Data List Editor" in the R&S SMM100A user manual
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Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:DATA on page 490

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:DLISt on page 490

[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:PATTern on page 491
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:USCH:DATA on page 490

[: ]

[: ]

SOURce<hw>] :BB:NR5G: UBWP: USER<us>:USCH:DLISt on page 490
SOURce<hw>] :BB:NR5G: UBWP: USER<us>:USCH:PATTern on page 491
Initialization

Sets an initialization value for the second m-sequence in the selected PN sequence.
Enabled if "Data Source > PNxx".

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:DSCH: INITpattern on page 491
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:USCH:INITpattern on page 491

Data Source Unique per Carrier
Turns usage of a unique data source for the PxSCH in a multi-carrier scenario on and

off.
"On" Uses a unique data source for each carrier.
"Off" Uses the the same data source for all carriers.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSPC:STATe on page 481

Unique Data Source for PUSCH UCI
Available in uplink only.

Turns selection of a unique data source of the PUSCH UCI on and off.

"On" Define the PUCCH payload manually for each scheduled allocation
using the UCI settings.

"Off" Select a single data source applied to all scheduled allocations.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:PUUCi : DSUNique on page 484

PUSCH UCI Data Source
Available in uplink only.

Selects the data source of the PUSCH UCI.

For an overview of available data sources, see "(P)DSCH/(P)USCH Data Source"
on page 97. They are the same for the PUSCH UCI.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:PUUC1i : DATA on page 483

Initialization / Pattern / Data List
Available in uplink only.

The contents of this field depends on the selected data source.

® "|njtialization": For data source = "PN<x>"
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Sets an initialization value for the second m-sequence in the selected PN
sequence.
® "Pattern": For data source = "Pattern”
Defines the bit pattern the sequence is based on.
® "Data List": For data source = "Data List"
Opens a dialog to select a file that contains a data list (. dm_1igd file format).

Remote command:

Initialization: [ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:PUUCi:INITpattern
on page 484

Bit pattern: [ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:PUUC1i:PATTern

on page 485

File: [ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:PUUC1:DLISt on page 484

Unique Data Source for PUCCH Payload
Available in uplink only.

Turns selection of a unique data source of the PUCCH payload on and off.

"On" Define the PUCCH payload manually for each scheduled allocation
using the UCI settings.

"Off" Select a single data source applied to all scheduled allocations.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:PUPLoad:DSUNique on page 482

PUCCH Payload Data Source
Available in uplink only.

Selects the data source of the PUCCH payload.

For an overview of available data sources, see "(P)DSCH/(P)USCH Data Source"
on page 97. They are the same for the PUCCH payload.

Remote command:
[ : SOURce<hw>] : BB:NR5G: UBWP: USER<us>:PUPLoad:DATA on page 482

Initialization / Pattern / Data List
Available in uplink only.

The contents of this field depends on the selected data source.

® "[nitialization": For data source = "PN<x>"
Sets an initialization value for the second m-sequence in the selected PN
sequence.
® "Pattern": For data source = "Pattern”
Defines the bit pattern the sequence is based on.
® "Data List": For data source = "Data List"
Opens a dialog to select a file that contains a data list (. dm_1iqgd file format).

Remote command:

Initialization: [ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:PUPLoad:
INITpattern on page 483

Bit pattern: [ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:PUPLoad:PATTern

on page 483

File: [ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:PUPLoad:DLISt on page 482
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5.3.2.2 Control settings
The control settings section of the user properties contain settings related to DCI con-
figuration.

Available when "Simple Mode" = "Off".

ScCell Groups within Active Time

0 PDSCH Harg-Ack-One-Shot-Feedback-R16 []
Ack NackFeedback-Mode - NFI-TotalDAHncluded ]
Not Configured

UL-TotalDAK-Included [ ]| Downlink Assignment Index DCI0_2 []

Bits for Sidelink Assignment Index ) PUCCH-sSCellDyn DCIT_1 D

HARQ-ACK Retransmission Indicator DCI1_1 D Available RB Set Indicators in DCI2_0 0

Available RB Set Indicator Size DCI2_0 COT Duration Indicators in DCI2Z_0

1 0

COT Duration Indicator Size DCI2_0 Search Space Switching Flags in DCI2_0
SCell Groups Within ACHVE TiME.......uuuiiiiiiiiiie e r e e e e 101
PDSCH Harg-Ack-One-Shot-Feedback-R16...........ccoooieiciiiiiiiiieeee e 101
Ack-Nack-Feedback-MOde. ... 101
NFI-TotalDAI-INCIUAEA....ccooiiiiieee e 101
UL-TotalDai-INCIUAEA. ........eeeeeieeeei et e e e e 101
Downlink Assignment INAeX 0_2......ccooiiiiiiiiiiiee e e e 101
Bits for Sidelink ASSIgNMENt INAEX........ueiiiiiiiiie e 102
PUCCH-SSCEIIDYN DCIM_ T ueeiiiiiiiiieee ettt e e e e s e e e e e e e e e e s s snnnreeneeeeaaaees 102
HARQ-ACK Retransmission Indicator DCI1_T.....ccccviiiiiiiiiiiiiee e 102
Available RB Set Indicators DCI2_0........ccccuiiiiieiiieee e 102
Available RB Set Indicator Size DCI2_0......cciieieieieieeieeeeeeeeeeeeeeee e 102
COT Duration Indicators DCI2_0.....cceveuiiiiiiiiiiiiceieie e ee e 102
COT Duration Indicator Size DCI2_0.....cci o 102
Search Space Switching FIags DCI2_0.......ocuuiiiiiiiiiiieeiee e 102
L2 T o S 103
102 O AN I TSP 103
ST 000 1 [ I TSP 103
8T A I PRSP 103
AT S 1 L 2 O RS 103
O N SR 103
I I SRS 103
S0 = o N O UEEURRR 104
T IR [ I O S PRSR 104
] I O3 T N [ I PP OOPPP 104
VRN T Lttt e e e e e e e e e et e e e e e e e e e e e e e e e s nnnreeeees 104
e I A N SRR 104
O A N U E 104
L o U 105
€ O T 1 I PSSR 105

User Manual 1179.3221.02 — 08 100



R&S®SMM-K14x/-K17x 5G New Radio configuration and settings

Users / BWPs settings

SCell Groups Within Active Time
Defines the number of SCell group for dormancy within active time. This parameter
represents the width of the "SCell Dormancy Indication" DCI field in DCI Format 1_1.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH: SCGW on page 491

PDSCH Harg-Ack-One-Shot-Feedback-R16
Turns the "One-Shot HARQ-ACK Request" DCI field in DCI format 1_1 on and off.

Corresponds to higher layer parameter pdsch-HARQ-ACK-OneShotFeedback as
defined in 3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:PH1F on page 492

Ack-Nack-Feedback-Mode
Configures the higher layer parameter ackNackFeedbackMode as defined in 3GPP
38.331.

This parameter has an effect on the DCI field "Downlink Assignment Index" in DCI for-
mat 1_1.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:ANFMode on page 491

NFI-TotalDAIl-Included
Option: R&S SMM-K148

Configures the higher layer parameter nfi-TotalDAIIncluded as defined in 3GPP
38.331.

This parameter has an effecton DCI fields "Downlink Assignment Index" and "New
Feedback Indicator" in DCI Format 1_1 as defined in 3GPP 38.212.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:DAIT on page 492

UL-TotalDai-Included
Option: R&S SMM-K148

Configures the higher layer parameter ul-TotalDAI-Included as defined in 3GPP
38.331.

This parameter has an effecton DCI fields "First Downlink Assignment Index" in DCI
Format 0_1 as defined in 3GPP 38.212.

Remote command:
[ : SOURce<hw>] : BB:NR5G: UBWP : USER<us>:DSCH:DAUL on page 492

Downlink Assignment Index 0_2
Option: R&S SMM-K148

Turns the 1st and 2nd "Downlink Assignment Index" fields in DCI format 0_2 on and
off.

Corresponds to higher layer parameter downlinkAssignmentIndexDCI-0-2.
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Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:DA02 on page 492

Bits for Sidelink Assignment Index
Option: R&S SMM-K171

Turns the "Sidelink Assignment Index" field in DCI format 0_1 and 3_0 on and off and
defines its size.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:USCH:NSAS on page 494

PUCCH-sSCellDyn DCI1_1
Option: R&S SMM-K171

Turns the "PUCCH Cell Indicator" field available in DCI format 1_1 on and off.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:PSSCdyn on page 493

HARQ-ACK Retransmission Indicator DCI1_1
Option: R&S SMM-K171

Turns the "HARQ-ACK Retransmission Indicator" field available in DCI format 1_1 on
and off.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:HARTind on page 492

Available RB Set Indicators DCI2_0
Defines the number of the "Available RB Set Indicators" fields in DCI format 2_0.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:NRBS on page 493

Available RB Set Indicator Size DCI2_0
Defines the size of the "Available RB Set Indicator" field in DCI format 2_0.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:RBIS on page 493

COT Duration Indicators DCI2_0
Defines the number of the "COT Duration Indicators" fields in DCI format 2_0.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:CDIN on page 493

COT Duration Indicator Size DCI2_0
Defines the size of the "COT Duration Indicator"” field in DCI format 2_0.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:CODS on page 494

Search Space Switching Flags DCI2_0
Defines the number of the "Search Space Switching Flags" fields in DCI format 2_0.
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Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:DSCH:NSSF on page 494

CS-RNTI
Sets the CS-RNTI of the user. It is a unique UE identification used for semi-persistent
scheduling in the downlink.

See also "Usage" on page 245.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:RNTI:CS on page 486

MCS-C-RNTI
Sets the MCS-C-RNTI of the user. It is a unique UE identification used for modulation
coding scheme in the downlink.

See also "Usage" on page 245.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:RNTI :MCSC on page 487

SP-CSI-RNTI
Sets the SP-CSI-RNTI of the user. It is a unique UE identification used for semi-persis-
tent CSI reporting on PUSCH.

See also "Usage" on page 245.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:RNTI:SPCSi on page 488

SFI-RNTI
Sets the SFI-RNTI of the user. It is used to identify the slot format.

See also "Usage" on page 245.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:RNTI:SFI on page 488

SFIs in DCI 2_0
Sets how many slot format indicator (SFI) fields are transmitted in the DCI format 2_0.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:NUMSfi on page 489

RA-RNTI
Sets the RA-RNTI of the user. It is an identifier for the random access response in the
downlink during the random access procedure.

See also "Usage" on page 245.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP : USER<us>:RNTI:RA on page 487

TC-RNTI
Sets the TC-RNTI of the user. It is a unique UE identifier for the RRC connection and
for scheduling with a temporary cell.

See also "Usage" on page 245.
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Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:RNTI :TC on page 488

MsgB-RNTI
Sets the MsgB-RNTI of the user. It is a unique UE identifier for the RRC connection
and for scheduling with a temporary cell.

See also "Usage" on page 245.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:RNTI :MSGB on page 487

SL-RNTI
Sets the SL-RNTI of the user. It is an identifier for dynamically scheduled sidelink
transmission.

See also "Usage" on page 245.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:RNTI:SL on page 488

SL-CS-RNTI
Sets the SL-RNTI of the user. It is an identifier for dynamically scheduled sidelink
transmission.

See also "Usage" on page 245.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:RNTI:SLCS on page 489

V-RNTI
Sets the SL-RNTI of the user. It is an identifier for dynamically scheduled V2X trans-
mission.

See also "Usage" on page 245.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:RNTI :V on page 489

PEI-RNTI
Sets the PEI-RNTI of the user. It is an identifier for paging early indication.

See also "Usage" on page 245.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP:USER<us>:RNTI:PEI on page 487

MCCH-RNTI
Sets the MCCH-RNTI of the user. It is an identifier for dynamically scheduled MCCH
signalling and MCCH change notification.

See also "Usage" on page 245.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:RNTI :MCCH on page 486
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G-RNTI
Sets the G-RNTI of the user. It is an identifier for dynamically scheduled MBS PTM
transmission.

See also "Usage" on page 245.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:RNTI :G on page 486

G-CS-RNTI
Sets the G-CS-RNTI of the user. It is an identifier for configured scheduled multicast
transmission.

See also "Usage" on page 245.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:RNTTI:GCS on page 486

SL user properties settings

Access:
1. Select "5G New Radio > General > Link Direction > Sidelink".

2. Select "5G New Radio > General > Users/BWPs > Properties".

5G New Radio A: Users/BWP Settings —_— X
NN SL BWPs | SL BWP Config
User 0 User 0/ Cell 0 |User 0/ Cell 0/ BWP 0
User: 9
0
SLSCH Channel Coding E SSCH Scrambling E
SSCH Data Source Initialization
PN9 1.

This dialog comprises the user-specific general settings.

Settings:

L8 PP PP PUUPPTT 105
SSCH Channel CodinNg........uuuiiiiiiiieiiieiiccciiiee et e s e e e e e e e e e e s n e e e e e eeaaaeeas 106
SSCH SCrambIiNg. ... et e e e e e e e e e e e e e e e e e e e e 106
SSCH Data SOUFCE......eeeeeiiieeeeee ettt ettt e e e e e e e e e e e e neeeeeeeaaeaeeeeaaaannnnes 106
T L= 2= o ) o PR 106
= 11 (=] o o PP 106
= = T I S PR 107
Data Source UnIQUE PEI CalTiEF....c.cccceii e ittt e e ee e e e e e e e eeeeeaaae s 107
User:

Selects the user to be configured.
Available if the number of users is greater than 1.
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Remote command:
via suffix at USER<ch>

SSCH Channel Coding
Turns PSSCH channel coding on and off.

Configure the corresponding settings in "Scheduling > User x BWP x > Content >
PSSCH/PSCCH > Settings > Config" > Channel coding settings dialog.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:SSCH:CCODing:STATe on page 494

SSCH Scrambling
Turns PSSCH scrambling on and off.

Turn off scrambling to generate the raw bit pattern of the PSSCH. A pseudo random
scrambling sequence is not applied in that case.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP:USER<us>:SSCH:SCRambling:STATe
on page 496

SSCH Data Source
Selects the PSSCH data source.

If channel coding is enabled, the parameter sets the SSCH data source.

PSSCH data sources are the same as PDSCH data sources. For more information
about the PSSCH data sources, see "(P)DSCH/(P)USCH Data Source" on page 97.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:SSCH:DATA on page 495

Bit pattern definition:

Data list selection: [ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:SSCH:DLISt

on page 495

Initialization
Sets an initialization value for the second m-sequence in the selected PN sequence.

Enabled if "Data Source > PNxx".

For more information about data sources, see "(P)DSCH/(P)USCH Data Source"
on page 97.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:SSCH: INITpattern on page 495

Pattern
Opens an input field to define a bit pattern.

Enabled if "Data Source > Pattern".

For more information about data sources, see "(P)DSCH/(P)USCH Data Source"
on page 97.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:SSCH: INITpattern on page 495
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Data List
Opens a dialog box to select a file containing the data list ().

Enabled if "Data Source > Data List".

For more information about data sources, see "(P)DSCH/(P)USCH Data Source"
on page 97.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:SSCH:INITpattern on page 495

Data Source Unique per Carrier
See "Data Source Unique per Carrier" on page 98 for details.

5.3.4 DL/UL BWPs settings

Access:
1. Select "5G New Radio > General > Link Direction > Downlink".

2. Select "General > Users/BWPs" > "DL BWPs".

5G New Radio A: Users/BWP Settings

G | Prupemes DLBWPs DG Config UL BWPs [UL BWP Config
Iz ser 0 EC WA Rl User 0 / Cell 0 / BWP 0| User 0/ Cell 0| User 0/ Cell 0 /BWP 0
User: Carrier: Cell 7‘

0

Number of DL BWPs

1

0 30kHzNCP 273

The dialog comprises the settings for the DL/UL bandwidth parts (BWP) configura-
tion. The UL BWPs dialog is displayed for DL and UL direction, whereas the DL
BWHP - only for DL direction.

For each user and carrier combination, you can configure one or more BWPs. You can
configure BWPs in the bandwidth part configuration table. This table consists of sev-
eral rows, each of which corresponds to a BWP. The size of the table therefore
depends on the number of BWPs you have selected.

Each BWP is indicated by a BWP indicator. The bandwidth of the BWP depends on the
number of RBs it occupies. Its allocation in the frequency, on the selected RB offset.
The resulting frequency offset between the BWP center and the center of the carrier is
indicated, too.
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Figure 5-4: Bandwidth parts
BWP# = Bandwidth part and indicator
SCS = Subcarrier spacing
Center carrier = Center frequency of the carrier (cell)
#RB = Number of resource blocks or channel bandwidth per BWP
RB offset = Frequency offset between the first usable resource block (URB) and the start of the BWP
1st URB = First usable resource block (URB), that is the first RB within the transmission bandwidth
TxBW, see Figure 2-2
Af = Frequency offset between the center frequency of the BWP and the center frequency of the
carrier
Carrier = Channel bandwidth of the carrier
OFDM symbol = Represent the time domain
Settings:
LT PP P TSP P SR PRSPPI 108
L SRR 109
Number of DL/UL BWPS..........ccccoiiiiiiiiii e 109
T S o= T o[ T USURRRP 109
L BWP INICALOT. .....cvoieeeieceiieicee ettt 109
L SC SPACINGICP ...ttt 109
L NO. RBS...oeeeeeecee et ees et en et es st s en st s st an s s s ense st annantans 110
L RB OffSEE iN TXBW.....curueerereaeereaeereseereseeseeeeseesesessessesesesessssessssesssssssssesssnesnes 110
L RB OffSEt 10 POIN A...oeeieerierereseirceeeseeeeseeeeseese s seesessese st esessssssssssssenssnes 110
L Af to Carrier (Centers) IMHZ........c.cvcveveveeeeeeeeeeeeeeee st 110
User:

Selects the user to be configured.
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Available if the number of users is greater than 1.

Remote command:
via suffix at USER<ch>

Cell
Selects/indicates to which carrier/cell the settings apply.

Remote command:
via suffix at CELL<ch>

Number of DL/UL BWPs
Sets the number of downlink bandwidth parts (BWP).

There is one table row per enabled DL/UL BWP.

See also:

® Figure 5-4

® Chapter 7, "Observing current allocations on the time plan", on page 328.
Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:NBWParts
on page 497

[ :SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:NBWParts
on page 497

BWPs table
Comprises the BWPs settings.

There is one table row per enabled DL/UL BWP, see "Number of DL/UL BWPs"
on page 109.

BWP Indicator — BWPs table
Sets the unique indicator for the selected BWP, used to address the BWP within the
DCI.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:
INDicator on page 497

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:
INDicator on page 497

SC Spacing/CP — BWPs table
Selects a combination of the subcarrier spacing (SCS) and the cyclic prefix (CP),
where the available values depend on the "Deployment".

See Table 2-2.

Note: The possible values for SC spacing depend on the selected "Node" > "TxBW"
values.

Note: “60 kHz ECP" is supported by the existing parameters "Dummy REs", for "DL-
BWPs" and for "UL-BWPs".

Interdependency: The preset value from 11 is changed from 11 to 10 for extended
cyclic prefix.
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Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:
SCSPacing on page 499

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:
SCSPacing on page 499

No. RBs «— BWPs table
Defines the number of resource blocks (RB) the bandwidth part (BWP) occupies. This
value defines the frequency width of the BWP.

The number of available RBs (Ngg) depends on the SC Spacing/CP and Channel
Bandwidth, where the latter depends on the selected deployment.
The number of available RBs is updated whenever the SCS or channel bandwidth is

changed. The selected value is the maximum number of RB for the combination of
SCS and channel bandwidth.

See also Figure 5-4.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:
RBNumber on page 501

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:
RBNumber on page 501

RB Offset in TxBW «— BWPs table
Defines the offset between the first resource block in the BWP relative to the first usa-
ble resource blocks (URB).

See also Figure 5-4.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:
RBOFfset on page 502

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:
RBOFfset on page 502

RB Offset to Point A — BWPs table
Indicates the frequency starting position of the BWP relative to the point A, calculated
as follows:

"RB Offset to Point A" = RB Offset in TxBW + TxBW Offset

See also Figure 5-4.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:
PRBof fset? on page 502

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:
PRBof fset? on page 502

Af to Carrier (Centers) /IMHz — BWPs table

Indicates the frequency offset between the BWP center and the center frequency of the
carrier; it thus defines the BWP position in the frequency domain.
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Users / BWPs settings

The value is calculated automatically, based on the selected SCS, channel bandwidth,
deployment method, number of RBs and RB offset.

See also Figure 5-4.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DFReq?
on page 502

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:DFReq?
on page 502

SL BWPs settings

Access:
1. Select "5G New Radio > General > Link Direction > Sidelink".

2. Select "General > Users/BWPs" > "SL BWPs".

5G New Radio A: Users/BWP Settings

Properties [/ =118 SL BWP Config
USEF 0/ CE" 0

User: Carrier: Gell 7‘
0

0

Number of SL BWPs
2

30 kHzNCP

30 kHz NCP

The dialog comprises the settings for the SL bandwidth parts (BWP) configuration.
For more information about bandwidth parts in general, see Chapter 5.3.4, "DL/UL
BWPs settings", on page 107.

Settings:

==Y TR 112

(07=)| IR RSSOV RS SRR 112

NUMBDEE OF SL B VNV P S ettt e e et e e e e e e e e e e e enns 112

BVVPS tADIE. .. .ottt ettt en e e en e anen 112
O Y =R T Ye [To=1 e OSSR 112
S O] T Yot Ve (03 =R 112
L N oY == 1Y 112
L RB OffSEE iN TXBW ...ttt ettt ettt ee et ee e e eee e e e e eeeeeeeeeeeeeeneeeeeneeeeens 113
L RB OffSEt 10 POINE Aottt eee e e e e e e e e eee e e eeeeeeeeene 113
L Af to Carrier (Centers) IMHZ.........cccueueeeveeeeeeeeeeeeeeeeeeeeeeseseseeesssasae e, 113
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User:
Selects the user to be configured.

Available if the number of users is greater than 1.

Remote command:
via suffix at USER<ch>

Cell
Selects/indicates to which carrier/cell the settings apply.

Remote command:
via suffix at CELL<ch>

Number of SL BWPs
Sets the number of sidelink bandwidth parts (BWP).

There is one table row per enabled BWP.

See also:

® Figure 5-4

® Chapter 7, "Observing current allocations on the time plan", on page 328.
Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:NBWParts
on page 505

BWPs table
Contains the BWPs settings.

There is one table row per enabled SL BWP, see "Number of SL BWPs" on page 112.

BWP Indicator — BWPs table
Sets the unique indicator for the selected BWP, used to address the BWP within the
SCI.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
INDicator on page 503

SC Spacing/CP — BWPs table
Selects a combination of the subcarrier spacing (SCS) and the cyclic prefix (CP),
where the available values depend on the "Deployment".

See Table 2-2.

Note: The possible values for SC spacing depend on the selected "Node" > "TxBW"
values.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
SCSPacing on page 504

No. RBs «— BWPs table

Defines the number of resource blocks (RB) the bandwidth part (BWP) occupies. This
value defines the frequency width of the BWP.
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The number of available RBs (Ngg) depends on the SC Spacing/CP and Channel
Bandwidth, where the latter depends on the selected deployment.

The number of available RBs is updated whenever the SCS or channel bandwidth is
changed. The selected value is the maximum number of RB for the combination of
SCS and channel bandwidth.

See also Figure 5-4.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RBNumber on page 504

RB Offset in TXBW «— BWPs table
Defines the offset between the first resource block in the BWP relative to the first usa-
ble resource blocks (URB).

See also Figure 5-4.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RBOFfset on page 504

RB Offset to Point A — BWPs table
Indicates the frequency starting position of the BWP relative to the point A, calculated
as follows:

"RB Offset to Point A" = RB Offset in TxBW + TxBW Offset
See also Figure 5-4.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
PAOFfset? on page 503

Af to Carrier (Centers) IMHz — BWPs table
Indicates the frequency offset between the BWP center and the center frequency of the
carrier; it thus defines the BWP position in the frequency domain.

The value is calculated automatically, based on the selected SCS, channel bandwidth,
deployment method, number of RBs and RB offset.

See also Figure 5-4.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:SL:BWP<bwp>:DFReq?
on page 503

5.3.6 DL BWP configuration settings

Access:

1. Select "5G New Radio > General > Link Direction > Downlink".
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2. Select "General > Users/BWPs" > "DL BWP Config".

5G New Radio A: Users/BWP Settings X
General |Properties (DL BWPs  Wo/RE:AT/elvTiil] UL BWPs [UL BWP Config SL BWPs [SL BWP Config
User 0 User 0 / Cell 0 NUEZ AR FE:1 AN User 0 / Cell 0 | User 0/ Cell 0/ BWP 0 |User 0 / Cell 0 | User 0 / Cell 0 / BWP 0
WP

User: Carrier: Cell B
0 0

General Settings
Data Scrambling ID

e
Lo

o
2
(=]
a5

Use PDSCH Scrambling D
0 | B
Max. Number of Codewords Per DCI VRB-to-PRB Interleaver
2 Non-Interleaved | PDCCH

MCS Table Resource Allocation

64QAM | 0 Rl || control
Resource Block Group Size Max Code Block Groups Per Transport Block

Config 1 Disabled || FASAE

Overhead
Code Block Group Flush Indicator L] xBvemea

Precoding Precoding Mode

| DRR Rundlina Tune | ctatir Rundla Qiza

Rate Match

Random

o
| R I | .
=
N
0
Q
=2}
]

The dialog comprises the settings for the DL bandwidth parts (BWP) configuration.

Settings:

e User, carrier, BWP SEtINGS.......uuiiiiiiiiieeii it e e e e 114
®  PDSCH SEHNGS. ..tutiiiiieiei it e e e e e e e e e st r e e e e e e e e e e e e sennenes 115
@ RMOC SEHINGS...uiiiiiticciceie e a e e e ———— 133
@  PDCCH SeHiNGS. .ot a e e 135
o Control SEttiNGS (DCI). . 135
® 7P CSI-RS SEHINGS...eiiiiiiiiiiie it 144
®  NZP CSI-RS SEtHNGS. .. .eiiiiiiiiiiiiie et e e s eee e 147
o Rate MatCh SEtliNGS....ccuiiiiiiiiccre e 153

5.3.6.1 User, carrier, BWP settings

LS =Y T 114
(7= | 114
[T AT T 115
User:

Selects the user to be configured.
Available if the number of users is greater than 1.

Remote command:
via suffix at USER<ch>

Cell
Selects/indicates to which carrier/cell the settings apply.

Remote command:
via suffix at CELL<ch>
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BWP
Select the bandwidth parts (BWP) whose settings are displayed for configuration.

There are one or more BWPs, as set with the parameter "User/BWP Settings > DL
BWPs" > Number of DL/UL BWPs.

Remote command:
via suffix at Bup<dir0>

5.3.6.2 PDSCH settings

Access:
» Select "User/BWP Settings > DL BWP Config > PDSCH".

The dialog comprises the DMRS and PTRS settings, divided per DMRS-mapping
type A and B, as defined in TS 38.211 and TS 38.214.

For description of the remote-control commands, see Chapter 10.19.1, "PDSCH
commands", on page 505.

About PDSCH and DMRS sequence generation

According to TS 38.211, the PDSCH sequence is generated based among others on
the value of the variable n,p, that can be:

® np=N;p® (i.e. equal to the physical cell identifier) or
® np=dataScramblingIdentityPDSCH (higher-layer parameter).
In this implementation, you set which of the two variants is used by the parameter Use

PDSCH Scrambling ID and the nip value on both case by the parameters "Node > Car-
riers" > Cell ID and Data Scrambling ID.

According to TS 38.211, the DMRS sequence is generated based among others on the
values of the variables Nip°,N,5" and N;p"-S¢'P or N,;° and N;p"-SC'® with n_SCID = {0,

1)

Which of these two combinations of variables is used depends on whether the PDSCH
is scheduled by PDCCH using DCI format 1_1 or DCI format 1_0.

In this implementation, you define the values as follows:

® Np% Njp' per DMRS type are set with "User/BWP > DL BWP > PDSCH" > Scram-
bling ID 0/Scrambling ID 1.

® IfNp®or Np'is used, is set with "Scheduling > PDSCH > DMRS" > N_SCID.

® |f Np"-SCP = Nipe or Np"-SCP = N\% or N\p' is set with "Scheduling > PDSCH >
DMRS" > Sequence Generation.

® The DCI Format 1_0 field "DMRS Sequence Initialization".
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Settings:

®  General SEHNGS......uiiiiie e e 116
L I O70) g (4 o] 1= 1] 0o [P 120
L I B 1V S 1= 1 ] o [ SUPPRRRS 126
o Time domain alloCatioN.........cciviiiiiiieee e 130
o Multi time domain allocation liIStS..........cooiiiiiieicii e 131

General settings

The general settings section of the PDSCH properties contain settings to configure
general properties of the selected user.

General Settings

Use PDSCH Scrambling ID [ | Pata Scrambling ID .
Max. Number of Codewords Per DCI VRB-to-PRB Interleaver
2 Non-Interleaved |
MCS Table Resource Allocation
64Q0AM Type 1.
Resource Block Group Size Max Code Block Groups Per Transport Block
Config 1' Disabled'
Code Block Group Flush Indicator D XOverhead o]
. Precoding Mode 9
Precoding [] random
| Hara-DraraccNiimharQizaNrI1 1 | |
Use PDSCH Scrambling ID....ccccoiuuieiiiiiiiieee ettt e s snreeee e 116
D= = S Yo = g g1 o] 11T 1 0 JN SRR 117
Max. Number of Codewords per DCl..........uiiiiiieeei e e e 117
VRB-O-PRB INtEIHEAVEN......ccc et eeea e e e e eeeeen 117
O3S =1 o = PR 118
RESOUICE AllOCAtION. ....ciieeee et a e 118
Resource BIOCK GroUP SIZE.....cccuiiiiiiiiiiiiiciiieie e e e e e e e e e e e e 118
Max Code Block Groups Per Transport BIOCK........ccoiiiiiiiiiiiiiieeeee e 119
Code Block Group FIUSh INiCAtOr. ... ...ueiiiiiiiiie e 119
D@ LY /=T 3 1Y To U 119
(= ToT o o 1o RPN 119
[ =Y otoTo [T aTe TN 1Y/ T Yo [ 119

Use PDSCH Scrambling ID
Defines the value of the variable np used for the initialization of the generator of the
PDSCH scrambling sequence.

"Off" np = Np® (i.e. the physical layer cell identity)

"On" np is the values set with the parameter "Data Scrambling ID"
on page 117.

See also "About PDSCH and DMRS sequence generation" on page 115.
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Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
SCRambling:STATe on page 518

Data Scrambling ID

If Use PDSCH Scrambling ID > "On", sets the identifier
dataScramblingIdentityPDSCH used to initialize data scrambling (c_init) for
PDSCH.

The value of this parameter influences the PDSCH allocations.
See also "About PDSCH and DMRS sequence generation" on page 115.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DSID on page 518

Max. Number of Codewords per DCI
Sets if one or two codewords are transmitted.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
MCWDc1i on page 518

VRB-to-PRB Interleaver
As defined in TS 38.211, the virtual resource blocks (VRB) are mapped to the physical
resource blocks (PRB) interleaved or non-interleaved.

With this parameter, you set whether the interleaved or non-interleaved mapping is
used in general, for all PDSCH allocations.

"Non-interleaved"
Sets non-interleaved VRB-to-PRB mapping. The value applies for all
PDSCH allocations, also for those allocations configured automati-
cally from DCI format 1_0 or 1_1, if "Node > Scheduling > PDSCH
Scheduling = Auto/DCI".
For all PDDCHs scheduled by DCI formats expect the 1_0 format, the
VRB number n is mapped to PRB number n.
For all PDDCHs scheduled by DCI format 1_0 in common search
space, the VRB number n is mapped to PRB number n + Ng;,*ORF
SET

"2", "4" Set one of these values to enable VRB-to-PRB interleaving in general
and define the PRB bundle size, carried by the higher-level parame-
ter vrb-ToPRB-Interleaved, defined in TS 38.331.

You can change the interleaving state per PDSCH later:

® [f "Node > Scheduling > PDSCH Scheduling = Manual”, with this
parameter.

® |f "Node > Scheduling > PDSCH Scheduling = Auto/DCI", for
PDSCH created automatically from DCI formats 1_0 and 1_1,
with the DCI field VRB-to-PRB Mapping.
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Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
VPINter on page 521

MCS Table
Sets the MCS table and thus defines the used modulation scheme.

3GPP release 17 introduces the MCS table for 1024QAM modulation on the downlink.
Release 17 features require R&S SMM-K171.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
MCSTable on page 519

Resource Allocation
Sets the PxSCH resource allocation scheme and defines the allocation in the fre-
quency domain.

Type 0 and dynamic switch are not available when transform precoding is on.
llType 0ll1 llType 1ll
Selects the downlink resource allocation scheme, according to TS
38.214.

"Dynamic Switch"
® |f PDSCH Scheduling > "Auto/DCI":
UE uses downlink resource allocation type 0 or type 1, as defined
by the DCI field "Frequency domain resource assignment".
e |f PDSCH Scheduling > "Manual":
UE uses downlink resource allocation type 0 or type 1, as set with
the parameter Resource Allocation.

This parameter defines the PDSCH allocation in the frequency domain globally and if
you configure the allocations manually.

To configure the PDSCH based on the DCI:

® Set "Node > Scheduling > PDSCH Scheduling = Auto/DCI"

® Enable a DCI format 1_1 ("Scheduling > CORESET > Payload > DCI Format =
1_1") with "Config > Frequency Domain Resource Assignment = 262 143"
Set "Create PDSCH > On"

® Observe the allocation information for PDSCH ("Scheduling > PDSCH > Info >
Content > frequency domain allocation")

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
RESalloc on page 519

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
RESalloc on page 568

Resource Block Group Size

For Resource Allocation = "Type 0/Dynamic Switch", the resource block assignment is
defined in terms of resource block groups (RBG). An RBG is a set of consecutive vir-
tual resource blocks and its size (rbg-Size) is defined as function of the BWP size
and one of two possible configurations.

This parameter sets which of the two configurations defined in TS 38.214 is used.
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Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
RBGS1ize on page 519

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PUSCh:
RBGS1ize on page 568

Max Code Block Groups Per Transport Block
Enables limiting the number of code block groups per transport block.

The precoding matrices change according to the precoding granularity (defined per
PDSCH allocation) following the PDSCH PRB bundling concept. The precoder choo-
ses the matrices randomly.

Disabled Default value, which disabled the limitation of code block groups per
transport block.

2,4,6,8 Limits the number of code block groups per transport block to 2, 4, 6,
or 8.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
MCBGroups on page 511

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
MCBGroups on page 564

Code Block Group Flush Indicator
Indicates if the code block group buffer is empty.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
CBGF:STATe on page 508

xOverhead

Selects the size of the "xOverhead" parameter defined in 3GPP 38.214, chapter
5.1.3.2. The xOverhead parameter is used in RMCs for IAB-MT and determines the
transport block size.

Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
XOVerhead on page 517

Precoding
Enabled or disables precoding.

The precoding matrices change according to the precoding granularity (defined per
PDSCH allocation) following the PDSCH PRB bundling concept.

The applied matrices depends on the precoding mode.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
PREC:STATe on page 517

Precoding Mode
Selects the precoding method.
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"Random" The precoder chooses the precoding matrix randomly.

"Codebook" The precoder chooses the precoding matrix from a codebook.
The codebook precoding method automatically changes the precod-
ing granularity to "Wideband".

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
PREC :MOD on page 518

Control settings

The control settings section of the PDSCH properties contain settings related to DCI
configuration.

Available when "Simple Mode" = "Off".
... Cotd

PRB Bundling Type Static Bundle Size
Dynamicv N4
Bundle Size Set 1 Bundle Size Set 2
N4 N4
Minimum Scheduling Offset Indicator KO ... 00 Priority Indicator DCI1_1
Bits for Redundancy Version DCI1_2 Bits for HARQ DCI1_2
0 0
Antenna Ports Present DCI1_2 [ ] | DMRS Sequence Initialization DCI1_2 []
Priority Indicator DCI1_2 D Type 1 Allocation Granularity DCI1_2 4
Not Configured
I
o = 3 = T Vo |11 T N Y o= SRR 121
Static BUNAIE SIZE ..ttt e e e e e e e e e e e e e e e 121
BUNAIE SIZE SO ..ttt e e e e e e e e e e e e e e ee e 121
BUNAIE SIiZE SEE 2 ..o 122
Minimum Scheduling Offset Indicator KO............cocccciiiiieieiee e 122
L NUMDEE Of ENHES.....veeeeeeee ettt ettt ee s e e e es 122
L Value fOr MINAPPOFFSEL........ecveeeeeeeeeeeeeeeeeeeee et e eee et s e ee e eee e e s eeseensese e 122
Priority INAICator DCIT_ 1. ..t e e 123
Bits For Redundancy Version DCIT_2......ccoo it 123
Bits FOr HARQ DCIT 2. ittt e e e e e e e e e e e e e e s e neeees 123
Antenna Ports Present DCIT_2.....ooici ittt e e e 123
DMRS Sequence Initialization DCIT_2.........coooiiiiiiiiieeeeee e 123
Priority INdicator DCIM_ 2.t e e e 124
Type 1 Allocation Granularity DCI 1_2.. ..ot 124
TCl States ACIVALION.........cooi i 124
L Number of Mapped TCl COAEPOINES. ..........ceeueeeeeeeeseeeeeeeeeeeee et eeeese e 124
L TCl CoOAPOINt TADIE.......oeeeeeeeeeeeeee et eeeeeeeeeeee et eeeee et 124
L COAEPOINE VAIUE. ...ttt ettt ettt es 124
L SHAtE ID ettt sttt bttt 124
L USE State ID 2.ttt ettt bbb 125
L SHAte ID 2...eeeeececeeeeeee ettt sttt 125
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Harg-ProcessNumberSizeDCIT 1. e 125
Priority INAICator DCIA_2.......oo et 125
PUCCH-SSCElIDYN DCIT_2.. ittt 125
HARQ-ACK Retransmission Indicator DCI1_2........ccccoviiiiiiiiiiiiieeeeeee e 125

PRB Bundling Type
Indicates the PRB bundle type and bundle sizes. If "dynamic" is chosen, the actual
bundle size set to use is indicated via DCI.

Only available if "Precoding" is enabled.

The PRB bundling type supports the UE to reduce the computational effort to receive
the information which PRBs use the same precoding. The UE only has to do channel
estimation per PRB bundle not per PRB. Without this information, the UE has to
decode all the information itself based on the DMRS.

PRB Bundling Type, Static Bundle Size, Bundle Size Set 1, and Bundle Size Set 2 are
RRC parameters relevant only for the Node > Scheduling > PDSCH Scheduling >
Auto/DCI mode. For the Manual mode, the precoding granularity for a PDSCH alloca-
tion can be set under "Scheduling > Config > Precoding Granularity".

"Not Configured"
PRB bundling is not configured.

"Static" PRB bundling is set to static and can be adjusted by the "Static Bun-
dle Size".

"Dynamic" PRB bundling is set to dynamic and can be adjusted by the "Bundle

Size Set 1" and "Bundle Size Set 2".
Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
PREC:BTYPe on page 514

Static Bundle Size
Configures the static PRB bundle type.

Only available if "Precoding” is enabled and "Static" is selected as "PRB Bundling
Type".

PRB Bundling Type, Static Bundle Size, Bundle Size Set 1, and Bundle Size Set 2 are
RRC parameters relevant only for the Auto/DCI mode. For the Manual mode, the pre-
coding granularity for a PDSCH allocation can be set under "Scheduling > Config >
Precoding Granularity".

"N4" Static PRB bundle is set to N4.
"Wideband" Static PRB bundle is set to wideband.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
PREC:BSIZe on page 513

Bundle Size Set 1
Configures the dynamic PRB bundle type.

Only available if "Precoding"” is enabled and "Dynamic" is selected as "PRB Bundling
Type".
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PRB Bundling Type, Static Bundle Size, Bundle Size Set 1, and Bundle Size Set 2 are
RRC parameters relevant only for the Auto/DCI mode. For the Manual mode, the pre-
coding granularity for a PDSCH allocation can be set under "Scheduling > Config >
Precoding Granularity".

"N4" Dynamic PRB bundle size set 1 is set to N4.
"Wideband" Dynamic PRB bundle size set 1 is set to wideband.
"N2-Wideband"

Dynamic PRB bundle size set 1 is set to N2-wideband.

"N4-Wideband"
Dynamic PRB bundle size set 1 is set to N4-wideband.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
PREC:BBSetl on page 512

Bundle Size Set 2
Configures the dynamic PRB bundle type.

Only available if "Precoding” is enabled and "Dynamic" is selected as "PRB Bundling
Type".

PRB Bundling Type, Static Bundle Size, Bundle Size Set 1, and Bundle Size Set 2 are
RRC parameters relevant only for the Auto/DCI mode. For the Manual mode, the pre-
coding granularity for a PDSCH allocation can be set under "Scheduling > Config >
Precoding Granularity".

"N4" Dynamic PRB bundle size set 2 is set to N4.
"Wideband" Dynamic PRB bundle size set 2 is set to wideband.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
PREC:BSSet2 on page 512

Minimum Scheduling Offset Indicator KO
Option: R&S SMM-K148.

Opens a dialog box to configure the minimum applicable offset indicator for DCI format
1.1.

Corresponds to higher layer parameter minimumSchedulingOffsetK0 as defined in
3GPP 38.331.

Number of Entries < Minimum Scheduling Offset Indicator KO
Defines the number of KO values you can configure for the minimum applicable offset
indicator.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
MAOFfset :NMOFfset on page 513

Value for MinAppOffset «— Minimum Scheduling Offset Indicator KO
Defines the value of the corresponding minimum applicable offset indicator.
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Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
MAOFfset : VAL<gr0> on page 513

Priority Indicator DCI1_1
Turns the "Priority Indicator" DCI field in DCI formats 1_1 on and off.

Turn on this parameter if you want to define the bit length of the "Priority Indicator" DCI
field.

Corresponds to higher layer parameter priorityIndicatorDCI-1-1 as defined in
3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
PI11 on page 514

Bits For Redundancy Version DCI1_2

Defines the bit length of the DCI field "Redundancy Version" available in DCI format
1.2

Corresponds to higher layer parameter numberOfBitsForRV-DCI-1-2 as defined in
3GPP 38.331.

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
RV12 on page 515

Bits For HARQ DCI1_2
Defines the bit length of the DCI field "HARQ Process Number" available in DCI for-
mats 1_2.

Corresponds to higher layer parameter harg-ProcessNumberSizeDCI-1-2 as
defined in 3GPP 38.331.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
HA12 on page 515

Antenna Ports Present DCI1_2
Turns the "Antenna Ports" DCI field in DCI format 1_2 on and off.

Turn on this parameter if you want to define the bit length of the "Antenna Ports" DCI
field.

Corresponds to higher layer parameter antennaPortsFieldPresenceDCI-1-2 as
defined in 3GPP 38.331.

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
AP12 on page 515

DMRS Sequence Initialization DCI1_2
Turns the "DMRS Sequence Initialization" DCI field in DCI format 1_2 on and off.

Turn on this parameter if you want to define the bit length of the "DMRS Sequence Ini-
tialization" DCI field.
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Corresponds to higher layer parameter dmrs-SequenceInitializationDCI-1 2
as defined in 3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DI12 on page 515

Priority Indicator DCI1_2
Turns the "Priority Indicator" DCI field in DCI formats 1_2 on and off.

Turn on this parameter if you want to define the bit length of the "Priority Indicator" DCI
field.

Corresponds to higher layer parameter priorityIndicatorDCI-1-2 as defined in
3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
PI12 on page 514

Type 1 Allocation Granularity DCI 1_2
Option: R&S SMM-K148.

Configures the higher layer parameter
resourceAllocationTypelGranularityDCI-1-2 as defined in 3GPP 38.331.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
AG12 on page 516

TCI States Activation
Opens a dialog to configure TCl's according to 3GPP 38.321, 6.1.3.24.

Number of Mapped TCI Codepoints < TCI States Activation
Defines the number of mapped TCI codepoints.

The number of TCI codepoints adjusts the number of rows in the TCI codepoint table.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TCI:NTCP on page 516

TCI Codepoint Table < TCI States Activation
The TCI codepoint table contains the following information for each TCI codepoint.
Each row corresponds to a TCI codepoint.

Codepoint Value — TCI States Activation
Index number of each codepoint beginning at 0.

Remote command:
not supported

State ID 1 < TCI States Activation
Defines the value of the state ID 1 as defined in 3GPP 38.321.
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Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TCI:TCV<gr0>:ID1 on page 516

Use State ID 2 — TCI States Activation
Turns usage of state ID 2 for the corresponding TCI codepoint on and off.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TCI:TCV<gr0>:STATe on page 517

State ID 2 < TCI States Activation
Defines the value of the state ID 2 as defined in 3GPP 38.321.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TCI:TCV<gr0>:ID2 on page 516

Harq-ProcessNumberSizeDCI1_1
Option: R&S SMM-K171.

Selects the size of the "HARQ Process Number" DCI field in DCI format 1_1.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
HP5Bits on page 511

Priority Indicator DCI4_2
Option: R&S SMM-K171.

Turns the "Priority Indicator" field in DCI format 4_2 on and off.
Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
PRINdicator on page 508

PUCCH-sSCellDyn DCI1_2
Turns the "PUCCH Cell Indicator" field available in DCI format 1_2 on and off.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
PSSCdyn on page 508

HARQ-ACK Retransmission Indicator DCI1_2
Option: R&S SMM-K171

Turns the "HARQ-ACK Retransmission Indicator" field available in DCI format 1_2 on
and off.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
HARTind on page 507
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DMRS settings
The DMRS settings section of the PDSCH properties contain settings related to

DMRS.
DMRS for Mapping Type A and Type B
Same Settings for
Type A and 1g'ype B
Config Type Additional Position Index
2| 0
Max Length
2
Scrambling ID 0 Scrambling ID 1
0 0
Use R16 DMRS [] PTRS Config ...
Same Settings for Type A and TYPE Bu.....vuuueeeiieieieie e 126
(0701 ¢ 1o T 1Y/ 1= U PP UTPPPPRP 126
Additional POSItION INAEX........uiiiiiiiiiiee e a e e 127
MaX LENGEN....ceeiiiee e e e e e 127
Scrambling ID 0/Scrambling ID T.....ceueiiiiiee et 127
USE RT1B DIMIRS.... .ttt e e e e e e e e s re e e e e e e e e e s e e s nrnreaaeeeeaaaanns 127
el I S T @ o U 128
] =1 (=TT U TR UO RO 128
L RE-OfSEE. . utureiaee ettt ettt ettt 129
L EPRE RELO.......ciuiieeieieieeeieesi ettt sttt ettt 129
LI MCS_1/1_ MCS_2/1_MCS 3.t ee s 129
LN RB_ AN _RB 2. et ee et e et et en s e 129

Same Settings for Type A and Type B
Per default, the same configuration applies for DMRS mapping type A and B. Disable
"Same Settings for Type A and Type B" to modify the mapping type B settings.

Mapping type A and B define the DMRS position in the PxSCH, the starting symbol
and length. The UE informs the BS about the mapping type supportability via the UE
capability information message.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA : BSAMe on page 509

Config Type

Sets the configuration type (type 1 or type 2). It thus defines the mapping of the
demodulation reference signal (DMRS) to the physical resource elements in the fre-
quency domain, as defined in TS 38.211.

The configuration type is carried by the higher-layer parameter dmrs-Type.
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Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA : CTYPe on page 509

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB:CTYPe on page 509

Additional Position Index
Sets the parameter dmrs-AdditionalPosition thatis required to select the posi-

tions of the DMRS symboils I, as defined in TS 38.211.

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA : APTNdex on page 509

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB: APTNdex on page 509

Max Length

Sets the parameter maxLength and defines whether single- or double-symbol DMRS
is used.

If "Max Length = 1", only single-symbol DMRS is allowed.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA :MLENgth on page 510

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB : MLENgth on page 510

Scrambling ID 0/Scrambling ID 1
Sets the higher-layer parameters scramblingID0 and scramblingIDl (Np%Npp').

The values are used to calculate the initialization sequence of the pseudo-random
sequence generator.

See also "About PDSCH and DMRS sequence generation" on page 115.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA: SID0O on page 510

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA:SID1 on page 510

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB:SID0 on page 510

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB:SID1 on page 510

Use R16 DMRS
Option: R&S SMM-K148.

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.
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Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA: UR16 on page 511

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB:UR16 on page 511

PTRS Config ...
Comprises the settings of the phase-tracking reference signals (PTRS) for PxSCH, as
defined in TS 38.214.

5G New Radio A: PTRS Settings - Mapping Type A (U0/C0/B0)

@

RE-offset 9
00

EPRE Ratio °
0

Threshold Time Density

I_MCS_1 °
0

I_MCS_2 °
0

I_MCS_3 9
0

N_RB_0 °
1

N_RB_1 9
276

The phase tracking reference signal (PTRS) is a UE-specific reference signal that is
used to compensate for the phase noise of the oscillator. Phase-tracking reference sig-
nals can be transmitted only in the resource blocks used for the PxSCH and if the
transmission is enabled.

If the PTRS "State" is on, you can define its "Power" relative to the PxSCH and its loca-
tion in the resource grid.

State — PTRS Config ...

If DSCH/USCH Channel Coding > "On", enables the transmission of phase-tracking
reference signals.
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Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA: PTRS: STATe on page 526

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB: PTRS: STATe on page 526

RE-offset — PTRS Config ...
Sets the parameter resourceElementOffset K F required to define the precoding
and mapping to the physical resources.

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA: PTRS : REOF on page 527

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB: PTRS : REOF on page 527

EPRE Ratio — PTRS Config ...
Sets the higher layer parameter epre-Ratio ratio, needed to define the ratio of PTRS
EPRE to PDSCH EPRE per layer per RE for PTRS port.

The abbreviation EPRE stands for energy per resource element.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA : PTRS : EPRE on page 527

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB: PTRS : EPRE on page 527

I_MCS_1/I_MCS_2/I_MCS_3 — PTRS Config ...
Sets the threshold values ptrs-MCS, with | = {1, 2, 3} transmitted by the higher-layer
parameter timeDensity in PTRS-DownlinkConfig .

Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA:PTRS:MCS1 on page 528

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA: PTRS :MCS2 on page 528

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA: PTRS :MCS3 on page 528

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB:PTRS:MCS1 on page 528

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB:PTRS:MCS2 on page 528

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB: PTRS:MCS3 on page 528

N_RB_1/N_RB_2 < PTRS Config ...
Sets the threshold values NRB, with | = {0, 1} transmitted by the higher-layer parameter

frequencyDensity in PTRS-DownlinkConfig
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Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA : PTRS : RBO on page 529

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTA: PTRS : RB1 on page 529

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB: PTRS :RBO on page 529

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
DMTB: PTRS:RB1 on page 529

Time domain allocation

The time domain allocation list section of the PDSCH properties contain settings rela-
ted to PDSCH time domain scheduling according to TS 38.214.

Available when "Simple Mode" = "Off".

Time Domain Allocation List

Time Domain Allocations
1

KO Mapping Type No. Sym suv |

Time Domain Allocations
Sets the number of allocations.

There is one row per allocation in the time domain allocation table.

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TDANum on page 520

KO
Sets the slot offset K.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TD<grp0>:KNUL1 on page 520

Mapping Type
Sets the DMRS-mapping type A and B, as defined in TS 38.211

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TD<grp0>:MAPPing on page 520
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Start
Sets the start ODFM symbol (S) of the allocation, where the value range depends on
the selected SC Spacing/CP.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TD<grp0>:STARt on page 520

Length

Sets the number of consecutive OFDM symbols (L) the allocation spans, where the
value depends on the selected SC Spacing/CP and the following applies:

® S+ L <14, if normal cyclic prefix is used (NCP)

® S+ L =12, if extended cyclic prefix is used (ECP)

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TD<grp0>:LENGth on page 521

SLIV
Indicates the resulting start and length indicator SLIV, selected automatically from the
values of the parameters KO, Start and Length.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TD<grp0>:SLIV? on page 521

Multi time domain allocation lists

Requires Option: R&S SMM-K171

The time domain allocation list for multi PDSCH is a feature introduced with 3GPP
release 17 (TS 38.331). Using the time domain allocation lists for multi PDSCH, you
can configure the PDSCH time domain scheduling according to TS 38.214.

Available when "Simple Mode" = "Off".
Multi Time Domain Allocation List

Number of TD Allocation Lists Current TD Allocation List
6 1

Multi Time Domain Allocations

2

KO |Mapping Type No. Sym. Sym. Offset| SLIV
0l o A 3 0 28
1 0 A 3 0 28
Number of TD AllOCAtION LiStS......cceeeiiiiee et e e e e e e 132
Current TD AIIOCAION LiSt.......iiieeieiee ettt e e e e e e e e s 132
Multi Time Domain AlIOCAtIONS. ... .cuuiieiiie et e e et e e e ea e e enns 132
(O 132
1V =Y o] o o TN 1/ o = 2SN 132
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[N T TS 4 o O PP PSP PP PRSPPI 132
SYM. OffSEE... i et e et e e 133
T I TP 133

Number of TD Allocation Lists
Defines the number of time domain allocation lists.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TDALists on page 522

Current TD Allocation List
Selects the allocation list you want to configure.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
LSELected on page 522

Multi Time Domain Allocations
Defines the number of multi time domain allocations in the selected time domain allo-
cation list.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TDML<grp0>: TDANum on page 522

KO0
Sets the slot offset K, for an allocation in a time domain allocation list.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TDML<grp0>:TD<user(0>:KNUL1 on page 523

Mapping Type
Sets the DMRS-mapping type A and B for an allocation in a time domain allocation list,
as defined in TS 38.211

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TDML<grp0>:TD<user0>:MAPPing on page 523

No. Sym.

Sets the number of consecutive OFDM symbols (L) the allocation in a time domain
allocation list spans, where the value depends on the selected SC Spacing/CP and the
following applies:

® S+ L <14, if normal cyclic prefix is used (NCP)

e S+ L <12, if extended cyclic prefix is used (ECP)

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TDML<grp0>:TD<user(0>:LENGth on page 524
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Sym. Offset

Sets the start ODFM symbol (S) of the allocation, where the value range depends on
the selected SC Spacing/CP.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TDML<grp0>:TD<user0>:STARt on page 524

SLIV

Indicates the resulting start and length indicator SLIV, selected automatically from the
values of the parameters KO, No. Sym. and Sym. Offset.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
TDML<grp0>:TD<user0>:SLIV? on page 524

5.3.6.3 RMC settings

Access:
> Select "User/BWP Settings > DL BWP Config > RMC".

Reference measurement channels (RMC) have a specific configuration defined by
3GPP for conformance testing. The exact channel settings depend on the subcar-

rier spacing, the modulation and the duplexing method. For a comprehensive over-
view of the dependencies in FR1, see the tables in the annex of 3GPP 38.521-1.

5G New Radio A: Users/BWP Settings

General Properties| DL BWPs  [[s] B:AT[=Xe/sli)il: B UL BWPs |UL BWP Config
User 0 User 0/ Cell 1 WIZIENA-(WIWA:1 22l User 0 / Cell 1|User 0/ Cell 1/BWP 0

User: T Carrier: Cell BWP §
0

State

RMC Subcarrier Spacing
TS 38.521: A.3.2.2-2 (30 kHz) 30 kHz NCP

Modulation 2| channel Bandwidth &l pocCH
QPSK 100 MHz
ZP CSI-RS

NZP CSI-RS

Rate Match

]
S ALt ———————————————aaaaaas 134
RIMIC .ttt e e e e e e e e et et et e et eeee e ettt e sesaeeaaaaaaaaseeeeeeeenes 134
L] [T [ 134
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State
Turns the use and configuration of reference measurement channel (RMC) on and off.
The corresponding settings are only displayed after you have turned on RMCs.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RMC:
STATe on page 531

RMC
Selects the RMC to be used.

The RMCs in the list are sorted by 3GPP specification (TS 38.521 / TS 38.176).

Sorting for TS 38.521 RMCs:
® Duplexing method

® Modulation scheme

® Subcarrier spacing

Note that you can only select the RMC that corresponds to the subcarrier spacing in

the bandwidth part you are configuring. RMC are unavailable for subcarrier spacings
with an extended cyclic prefix (for example 60 kHz ECP).

Sorting for TS 38.521 RMCs:

® Frequency range

The name of the RMC indicates several things:

® The 3GPP document the RMC is defined in (for example 38.521).

® For TS 38.176 RMCs: The frequency range of the RMC (for example M-FR1)

® The chapter in the annex of the 3GPP document (for example A.3.2.2-2).

® For TS 38.521 RMCs: The subcarrier spacing the RMC applies to (for example 60
kHz).

The other three fields in the RMC dialog are read only and indicate the subcarrier

spacing, the channel bandwidth and modulation of the RMC. The modulation is auto-

matically adjusted, depending on the RMC you select.

Remote command:

RMC selection: [ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:
BWP<bwp>:RMC:ID on page 530

Modulation query: [ : SOURce<hw>] : BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:
BWP<bwp>:RMC:MODulation? on page 531

SCS query: [ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:
BWP<bwp>:RMC:SCS? on page 531

CQl Index
Selects the CQl index for the RMC. The CQI index controls certain characteristics of
the RMC like the modulation.

The CQI index is available for certain RMCs only (for example the RMCs "TS 38.176:
M-FR1-A3_5 1").

Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:RMC:CQI
on page 530
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5.3.6.5
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PDCCH settings

Access:

1. Select "Simple Mode" = "Off".

2. Select "User/BWP Settings > DL BWP Config > PDCCH".
The dialog comprises the RNTI and DCl-related settings.

5G New Radio A: Users/BWP Settings —_

X
General |Properties |DL BWPs  (VB:AV el UL BWPs |UL BWP Config SL BWPs [SL BWP Config
User 0 User 0 / Cell 0 WUEEAVANVA: MM User 0 / Cell 0 | User 0 / Cell 0 / BWP 0 | User 0 / Cell 0 | User 0 / Cell 0 / BWP 0
User: Carrier: Cell BWP
0 0 0

General Settings PDSCH

INT-RNTI

RMC

]
Settings:

INT-RNTI
Sets the RNTI of the user.

See also "Usage" on page 245.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RNTI:
INT on page 532

Control settings (DCI)

Access:
1. Select "Simple Mode" = "Off".
2. Select "User/BWP Settings > DL BWP Config > Control".

The dialog shows the uplink-related (control) settings that are transmitted in the
downlink.

The contents of the dialog are dynamic and depend on the DCI format you have
selected from the "DCI Settings" menu. The following lists contain the control set-
tings that are available for each DCI format. The control settings themselves are
listed and described below in the corresponding chapters.

For description of the remote-control commands, see Chapter 10.19.5, "DL control
information commands", on page 534.
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e Control information for DCl format 0 _1..........uuuiiiiiiiiiiiieeeeeeeeeeeee, 136
e Control information for DCI format 0 2............uuieiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeee, 137
e Control information for DCI format 1_0......cccccciiiiiiieiieee e 138
e Control information for DCI format 1_2.........cociiiiiiiiiiie e 138
e Control information for DCIformat 1 1. 138
e Control information for DClformat 2_1........uuueeciiiiiii e 139
e Control information for DClformat 2_2..........uuuiiiiiiiiiiiiieeeeeeeeeeeee e 139
e Control information for DClformat 2 3..........uuuiiiiiiiiiieeeeeee e, 140
e Control information for DClformat 2 4............uuuiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee, 140
e Control information for DClformat 2_ 5. 141
e Control information for DCI format 2_6........cccccuviiiiiiiieee e 142
e Control information for DCIformat 2_7......ccccccuiiiiiiiiieee e 142
e Control information for DCI format 3_0.........uuuueiiiiiiiiiiiiiieeeeeee 143
e Control information for DClformat 3 _1.........uuiiiiiiiiiiee e, 143
e Control information for DClformat 4 2..........euuiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee 144

Control information for DCI format 0_1
Control settings for DCI format 0_1.

The following control settings are available with R&S SMM-K171:
e "Bits for PDCCH Monitoring Adaption Indication"

® "Bits for 2nd Precoding Information”

e "Bits for 2nd SRS Resource Indication"

e "Bits for 3rd Downlink Assignment Index"

e "Bits for SRS Offset Indicator"

® "Bits for SRS Resource Set Indication”

® "Max. Bits for 2nd Downlink Assignment Index"

Bits for PDCCH Monitoring Adaptation Indication.............ccccco i, 136
Bits for 2nd Precoding Information..............uuuueiiciiiiii e 136
Bits for 2nd SRS Resource INdiCation...........oooie i 137
Bits for 3rd Downlink AsSSignment INAeX.......ccoouiiiiiiiiiiiiiie e 137
Bits for SRS Offset INAICALON.......ceiiiiiieie i 137
Bits for SRS Resource Set INdiCation.........ccuveeeiiiiciciiiiiecieee e 137
Max. Bits for 2nd Downlink Assignment INdeX.........ooviviiiiiiiiiiiiiiciieie e 137
=T oL W o o [T ] = TSP 137

Bits for PDCCH Monitoring Adaptation Indication

Turns the DCI field "Monitoring Adaption Indication" on and off and defines its size.
Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDCCh:
NMADaption on page 539

Bits for 2nd Precoding Information

Turns the "2nd Precoding Information and Number of Layer" field on and off and
defines its size.
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Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
PRC2 on page 537

Bits for 2nd SRS Resource Indication
Turns the "2nd SRS Resource Indicator" field on and off and defines its size.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
SRI2 on page 539

Bits for 3rd Downlink Assignment Index
Turns the "3rd Downlink Assignment Index" field on and off and defines its size.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
DATI3 on page 536

Bits for SRS Offset Indicator
Turns the "SRS Offset Indicator" field on and off and defines its size.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
SOIN on page 538

Bits for SRS Resource Set Indication
Turns the "SRS Resource Set Indicator" field on and off.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
SRINd on page 539

Max. Bits for 2nd Downlink Assignment Index
Defines the bit length of the "2nd Downlink Assignment Index" field.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
DAT2 on page 536

Report Trigger Size
Defines the trigger size of the CSI (channel state information) request field in DCI
(bits).

Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:CSI:
RTSize on page 541

Control information for DCI format 0_2

Control settings for DCI format 0_2.

The control settings for DCI format 0_2 are the same as for DCI format 0_1.
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Control information for DCI format 1_0
Control settings for DCI format 1_0.

Bits for TRS Availability Indication..............euuiiiiiiiiiie e 138
Large ReSPONSE WINAOW.......eiiiiiiiiieieeie ettt e et e e e e e e e e e e eeeeaaee e an 138

Bits for TRS Availability Indication
Option: R&S SMM-K171

Selects the number of bits that you can use for the "TRS availability indication" DCI
field. The parameter corresponds to higher layer parameter
TRS-ResourceSetConfig as defined by 3GPP.

Availability depends on the payload size and the PO number per PEI. The value range
also depends on the payload size.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
TATNd on page 539

Large Response Window
Turns the "LSBs of SFN" DCI field on and off. This field is available for MsgB-RNTI and
RA-RNTI on and off.

Corresponds to higher layer parameter msgB-responseWindow,
ra-ResponseWindow and ra-ResponseWindow-v1610 as defined in 3GPP
38.212.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSTI:
LRESponse on page 536

Control information for DCI format 1_2

Control settings for DCI format 1_2.

The control settings for DCI format 1_2 are the same as for DCI format 1_1.

The following control settings are available with R&S SMM-K171:
® "Bits for Enhanced Type 3 Codebook Indicator"

Control information for DCI format 1_1
Control settings for DCI format 1_1.

Control settings for DCI format 1_1 described elsewhere:
® Bits for PDCCH Monitoring Adaption Indication
® Bits for SRS Offset Indicator

The following control settings are available with R&S SMM-K171:
e "Bits for Enhanced Type 3 Codebook Indicator"

Bits for Enhanced Type 3 Codebook INdicator..........cccooviieiiiiiiiiiii e 139
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Bits for Enhanced Type 3 Codebook Indicator
Turns the "Enhanced Type 3 Codebook Indicator" field on and off and defines its size.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDCCh:
NT3C on page 540

Control information for DCI format 2_1
Control settings for DCI format 2_1.
Number of Pre-Emption Indications............coooriiiiiiiiiiiccccccee e, 139

Number of Pre-Emption Indications
Defines the number of "Pre-Emption Indicator"” fields.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDCCh:
NUMPreempt on page 532

Control information for DCI format 2_2

Control settings for DCI format 2_2.

[N[S g gl o =T ao ) il o © L1 03 o I =] Uo Tor = 139
NUMDBEr Of PUSCH BIOCKS.....uiiiiieiiec ettt e e e e eaa s 139
TPC-PUCCH-RNT..ettttttttieieieie ettt s e e s e s e e e e eaeaaaeseseeseeeeeeeens 139
TPC-PUSCH-RNTL ..t e e e e e e e e e e e e e e e e e e ee e aers bbb ns 140
TWOPUCCH-PC AdJUSIMENT......cciiiieeeeecc e s 140
TWOPUSCH-PC AdJUSTMENT.....ooiiiiiiieee e 140

Number of PUCCH Blocks
Defines the number of "Closed Loop Indicator" and "TPC Command" fields (RNTI type:
TPC-PUCCH-RNTI).

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PUCCh:
BD22 on page 535

Number of PUSCH Blocks
Defines the number of "Closed Loop Indicator" and "TPC Command" fields (RNTI type:
TPC-PUSCH-RNTI).

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PUSCh:
BD22 on page 535

TPC-PUCCH-RNTI
Selects the RNTI of the user (RNTI type: TPC-PUCCH-RNT]I). It is a unique UE ID to
control the PUCCH power.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RNTI:
PUCCh on page 535
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TPC-PUSCH-RNTI
Selects the RNTI of the user (RNTI type: TPC-PUSCH-RNTI). It is a unique UE ID to
control the PUSCH power.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RNTI:
PUSCh on page 535

TwoPUCCH-PC Adjustment
Turns the "Closed Loop Indicator” field on and off (RNTI type: TPC-PUCCH-RNTI).

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PUCCh:
TPAS on page 535

TwoPUSCH-PC Adjustment
Turns the "Closed Loop Indicator" field on and off (RNTI type: TPC-PUSCH-RNTI).

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PUSCh:
TPAS on page 535

Control information for DCI format 2_3

Control settings for DCI format 2_3.

N U] g gl oT=T o] il =3 0 1o = TR 140
SRS-TPC-PDCCH-GrOUD TYP . iiiiiiiieicieieieiieeeee e e e e e e e s ssetenereer e e e e e e s sssssenneeereeaaaeeeeas 140
L R OS] R S A I I T 140

Number of Blocks
Defines the number of "SRS Request" and "TPC Command" fields.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:SRS:
BD23 on page 500

SRS-TPC-PDCCH-Group Type
Selects the SRS-TPC-PDCCH-Group type.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:SRS:
GTYPe on page 501

TPC-SRS-RNTI
Selects the RNTI of the user.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RNTI:
SRS on page 535

Control information for DCI format 2_4

Control settings for DCI format 2_4.
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Requires: Option: R&S SMM-K148

Cancellation Indication Length....... ... 141
(07 B = 4\ I I TR TORTRR 141
Number of Cancellation INAICAtiONS.........ceueiiieee et 141

Cancellation Indication Length
Defines the bit length of the "Cancellation Indication" fields.

The "Cancellation Indication Length" in combination with the "Number of Cancellation
Indications" defines the size of the pattern.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:
CILength on page 498

CI-RNTI
Selects the RNTI of the user.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:RNTI:
CIRNti on page 498

Number of Cancellation Indications
Defines the number of "Cancellation Indication" fields.

The "Cancellation Indication Length" in combination with the "Number of Cancellation
Indications" defines the size of the pattern.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:NCINd
on page 498

Control information for DCI format 2_5

Control settings for DCI format 2_5.
Requires: Option: R&S SMM-K148

N o] I PSR URRSPURRR 141
Number of Availability INdiCatioNS.......ccccooeoi i, 141
AlI-RNTI

Selects the RNTI of the user.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RNTI:
ATRNti on page 499

Number of Availability Indications
Defines the number of "Availability Indication" fields.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:NAINd
on page 499
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Control information for DCI format 2_6
Control settings for DCI format 2_6.
Requires: Option: R&S SMM-K148

Number of Dormancy INdiCations...........oooeiiiiiiiiccccccere e 142
Number of SCell Groups Outside Active TIMe.........ccoovriiiiiiiiiiccrrree e, 142
S T NV RS 142

Number of Dormancy Indications
Defines the number of "Wakeup Indication" and "SCell Dormancy Indication" fields.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:SRS:
NB26 on page 500

Number of SCell Groups Outside Active Time
Defines the number of bits for the "SCell Dormancy Indication" pattern.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:SRS:
NSCG on page 500

PS-RNTI
Selects the RNTI of the user.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:RNTI:
PSRNti on page 499

Control information for DCI format 2_7

Control settings for DCI format 2_7.

Requires: Option: R&S SMM-K148

Control settings for DCI format 2_7 described elsewhere:
® Bits for TRS Availability Indication

Number of SUBGroups Per PO.......ooo ottt e e 142
PaYIOad SIZE.......eeeiiiee e 143
PO NUMDEE PEI PEL ...ttt er e e e e e e e e s ae e e e e e e s 143

Number of Subgroups per PO

Defines the higher layer parameter subgroupConfig-r17 as defined in 3GPP
38.331. The parameter has an effect on the number of bits you can use for the "Early
Indicator" DCI fields.

Availability depends on the payload size and the PO number per PEI. The value range
also depends on the payload size.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
SGPO on page 538
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Payload Size
Defines the payload size of DCI format 2_7. The parameter corresponds to higher
layer parameter payloadSizeDCI-2-7-r17 as defined in 3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
PS27 on page 538

PO Number per PEI
Defines the number of "Paging Early Indicator" fields. The parameter corresponds to
higher layer parameter po-NumPerPEI-r17 as defined by 3GPP.

Available number of PEI fields depends on the payload size.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
PNPPei on page 537

Control information for DCI format 3_0

Control settings for DCI format 3_0.

Requires: Option: R&S SMM-K148

Number of sI-PSFCH-TOPUCCH-SIOLS...........ccoiceiiiiiiieeieee e e e e 143

Number of sI-PSFCH-ToPUCCH-Slots
Defines the value of the s1-PSFCH-ToPUCCH parameter as defined in 3GPP 38.213,
table 16.5-2.

The value has an effect on the values and bit pattern of the "PSFCH-to-HARQ Feed-
back" field in DCI format 3_0, which depends on the number of slots set by
s1-PSFCH-ToPUCCH.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
PTPSlots on page 538

Control information for DCI format 3_1

Control settings for DCI format 3_1.

Requires: Option: R&S SMM-K148

Max LTE SUDCRANNEIS. .....coiiiiiiiieeiee et s 143

Max LTE Subchannels
Sets the maximum number of LTE subchannels used in a V2X transmission.

The value has an effect on the values and bit pattern of the "First Subchannel" field.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
LTEChan on page 537
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Control information for DCI format 4_2
Control settings for DCI format 4_2.
Requires: Option: R&S SMM-K171

HARQ-FEEdbaCKENGDIET..........oiieeiiiee et e e e e e ea 144
IMINIMUM SIZE.. et e et e et e e e e e e e e e e e st e s eet e e enanasanaas 144
HARQ-FeedbackEnabler

Turns the DCI field "HARQ-FeedbackEnabler" on and off.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
HAENabler on page 537

Minimum Size
Defines the number of bits in the DCI format 4_2.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:DCI:
DS42 on page 536

ZP CSI-RS settings

Access:

» Select "User/BWP Settings > DL BWP Config > ZP CSI-RS".

The dialog comprises the zero-power (ZP) CSI-RS settings, as defined in TS
38.211.

5G New Radio A: Users/BWP Settings

G | G EE DN DL BWP Config UL BWPs [UL BWP Config
HIEE User 0 User 0/ Cell 0 WIS WALINNE: VNN User 0 / Cell 0| User 0/ Cell 0/ BWP 0

User: Carrier: Cell

NZP CSI-RS
]

For description of the remote-control commands, see Chapter 10.19.6, "ZP and
NZP CSI-RS commands", on page 540.

] =1 (= TSR 145
RESOUICES. ...ttt e e et e e e e et e e e e e e e et e e e e e e eaaan e e e e eeernnnnns 145
Periodic ZP CSI-RS resource table............ooiiiiiiiieie e 145
L P EIIOMICHY ... vttt et e e en et et s s s s ee et e e eeen s e e 145
1oL A0 171 SO 145
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L N, RBS. ettt ettt ettt eee e et et et et e e e e eae et e et eee et et e et et ene e eeeaee 146
]2 L4 = TSR 146
T L 2SR 146
=Y Y10 146
L O DM TP ettt ettt ee et n e e e e 146
L BIMIAD . .ttt ettt ettt et e et et se e e eneeaeas 147
L P OIS ettt ettt ettt ettt ettt ettt ee ettt ettt e et et ee e et et eae e enenee 147
[0/ TSSO 147

State
Enables the ZP CSI-RS transmission.

The CSI-RS can be used among others for time or frequency tracking or CSI calcula-
tion.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
ZP:STATe on page 542

Resources
Sets the number of periodicCSI-RS resources.

There is one table row per resource.
See "Periodic ZP CSI-RS resource table" on page 145.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
ZP:SET<gr0>:NRESources on page 542

Periodic ZP CSI-RS resource table
Each periodic ZP CSI-RS is configured individually; there is one table row per
resource, where the number of rows is defined by the parameter Resources.

Periodicity < Periodic ZP CSI-RS resource table
For periodic ZP CSI-RS:

Sets the periodicity T¢g.rs (in slots) transmitted by the higher-layer parameter
CSI-ResourcePeriodicityAndOffset
Thus, this parameter defines how often the CSI-RS is transmitted.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
ZP:SET<gr0>:RES<user0>:PER on page 542

Slot Offset < Periodic ZP CSI-RS resource table
For periodic ZP CSI-RS:

Sets the slot offset Tt transmitted by the higher-layer parameter
CSI-ResourcePeriodicityAndOffset

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
ZP:SET<gr0>:RES<user(0>:0FFSet on page 543
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No. RBs «— Periodic ZP CSI-RS resource table
Sets the periodicity T¢g.rs (in slots) transmitted by the higher-layer parameter
CSI-ResourcePeriodicityAndOffset

Thus, this parameter defines how often the CSI-RS is transmitted.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
ZP:SET<gr0>:RES<user0>:RBNumber on page 543

Start RB — Periodic ZP CSI-RS resource table

If the number of RB the CSI-RS spans ("No. RBs") is smaller than the available num-
ber of RB (i.e. the whole width of the BWP), set the first RB (startingRB) the CSI-RS
allocates.

The value is set relative to the common resource block #0 on the common RB grid.
Only multiples of 4 are allowed.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
ZP:SET<gr0>:RES<user(>:SRBNumber on page 543

Row < Periodic ZP CSI-RS resource table
The CSI-RS location in a slot is defined according to TS 38.211 as a function of the
number of ports X, the "Density" and the "CDM-Type".

The possible combinations are listed in a table and the parameter "Row" indicates one
of the combinations. It is not the consequent table row number in the CSI-RS resource
table. The latter is defined with the suffix RES<user0> in the remote control command.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
ZP:SET<gr0>:RES<user(0>:ROW on page 544

Density — Periodic ZP CSI-RS resource table
Sets the value p that is the higher-layer parameter density in the
CSI-RS-ResourceMapping or the CSI-RS-CellMobility messages.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
ZP:SET<gr0>:RES<user0>:DENSity on page 544

CDM-Type — Periodic ZP CSI-RS resource table
Indicates or sets value of the higher-layer parameter cdm-Type in the
CSI-RS-ResourceMapping

The value is selected automatically according to TS 38.211 and depending on the
selected "Row".

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
ZP:SET<gr0>:RES<user(0>:CDMType? on page 545

User Manual 1179.3221.02 — 08 146



R&S®SMM-K14x/-K17x 5G New Radio configuration and settings

5.3.6.7

Users / BWPs settings

Bitmap — Periodic ZP CSI-RS resource table

Sets the location of the CSI-RS in the frequency domain. The starting position and
number of the resource blocks in which the CSI-RS is transmitted are defined by the
higher-layer parameters fregBand.

This parameter is transmitted by the higher-layer parameters
frequencyDomainAllocation as part of the CSI-RS-ResourceMapping or the
CSI-RS-CellMobility messages.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
ZP:SET<gr0>:RES<user0>:BITMap on page 545

Ports — Periodic ZP CSI-RS resource table
Sets the number of ports X that is given by the higher-layer parameter nrofPorts.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
ZP:SET<gr0>:RES<user(0>:PORTs? on page 544

10/11 — Periodic ZP CSI-RS resource table
Sets the parameters |y and I, and define the CSI-RS location relative to the start of as

slot. Thus, the Iy and I, give the location of the CSI-RS in time.

These parameters are transmitted by the higher-layer parameters
firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain?2 as
part of the CSI-RS-ResourceMapping or the CSI-RS-CellMobility messages.

Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
ZP:SET<gr0>:RES<user(0>:T0 on page 545

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
ZP:SET<gr0>:RES<user0>:I11 on page 545

NZP CSI-RS settings

Access:
» Select "User/BWP Settings > DL BWP Config > NZP CSI-RS".

The dialog comprises the non-zero-power (NZP) CSI-RS settings, as defined in TS
38.211.
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5G New Radio A: Users/BWP Settings

General Properties |DL BWPs  [IRC:LVERE I UL BWPs (UL BWP Config
User0 User 0/ Cell 0 QIS NAN WAV AN User 0 / Cell 0| User 0/ Cell 0/ BWP 0

Carrier: Cell

For description of the remote-control commands, see Chapter 10.19.6, "ZP and
NZP CSI-RS commands", on page 540.

S ALt ———————————————————————— 148
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State

Enables the NZP CSI-RS transmission.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:

NZP:STATe on page 542

Resources
Sets the number of periodic CSI-RS resources.

There is one table row per resource.
See "Periodic ZP CSI-RS resource table" on page 145.
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Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:NRESources on page 542

Periodic NZP CSI-RS resource table
Each periodic NZP CSI-RS is configured individually; there is one table row per
resource, where the number of rows is defined by the parameter Resources.

Periodicity < Periodic NZP CSI-RS resource table

Sets the periodicity T¢g.rs (in slots) transmitted by the higher-layer parameter
CSI-ResourcePeriodicityAndOffset

Thus, this parameter defines how often the CSI-RS is transmitted.

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(0>:PER on page 542

Offset — Periodic NZP CSI-RS resource table

Sets the slot offset T transmitted by the higher-layer parameter
CSI-ResourcePeriodicityAndOffset

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(>:0FFSet on page 543

No. RBs < Periodic NZP CSI-RS resource table
Sets the periodicity T¢g.rs (in slots) transmitted by the higher-layer parameter
CSI-ResourcePeriodicityAndOffset

Thus, this parameter defines how often the CSI-RS is transmitted.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(>:RBNumber on page 543

Start RB — Periodic NZP CSI-RS resource table

If the number of RB the CSI-RS spans ("No. RBs") is smaller than the available num-
ber of RB (i.e. the whole width of the BWP), set the first RB (startingRB) the CSI-RS
allocates.

The value is set relative to the common resource block #0 on the common RB grid.
Only multiples of 4 are allowed.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(>:SRBNumber on page 543

Row « Periodic NZP CSI-RS resource table

The CSI-RS location in a slot is defined according to TS 38.211 as a function of the
number of ports X, the "Density" and the "CDM-Type".
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The possible combinations are listed in a table and the parameter "Row" indicates one
of the combinations. It is not the consequent table row number in the CSI-RS resource
table. The latter is defined with the suffix RES<user0> in the remote control command.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(>:ROW on page 544

Density — Periodic NZP CSI-RS resource table
Sets the value p that is the higher-layer parameter density in the
CSI-RS-ResourceMapping or the CSI-RS-CellMobility messages.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(>:DENSity on page 544

CDM-Type «— Periodic NZP CSI-RS resource table
Indicates or sets value of the higher-layer parameter cdm-Type in the
CSI-RS-ResourceMapping

The value is selected automatically according to TS 38.211 and depending on the
selected "Row".

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(>:CDMType? Oon page 545

Bitmap <— Periodic NZP CSI-RS resource table

Sets the location of the CSI-RS in the frequency domain. The starting position and
number of the resource blocks in which the CSI-RS is transmitted are defined by the
higher-layer parameters fregBand.

This parameter is transmitted by the higher-layer parameters
frequencyDomainAllocation as part of the CST-RS-ResourceMapping or the
CSI-RS-CellMobility messages.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(>:BITMap on page 545

Ports < Periodic NZP CSI-RS resource table
Sets the number of ports X that is given by the higher-layer parameter nrofPorts.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user0>:PORTs? on page 544

Power — Periodic NZP CSI-RS resource table
Sets the power of the NZP resource relative to the PDSCH power.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(>:PWR on page 546
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Settings < Periodic NZP CSI-RS resource table

Opens the "Resource-Settings" dialog where you configure:

® Scrambling and I0/11 values, see "Resource-Settings > General" on page 151.

® The antenna port mapping for the selected resource, see "Resource-Settings >
Antenna Port Mapping" on page 152.

Resource-Settings > General — Periodic NZP CSI-RS resource table
Access: "General > Users/BWPs > DL BWP Config > NZP CSI-RS" > "Resources = 1"
and select "Settings > Config > General".

5G New Radio A (U0/C0/B0/RS0/R0)Resource-Settings

General FEYIGEHERRDIE

SCrambling ID

0
10

9
11

11

Scrambling ID <— Resource-Settings > General < Periodic NZP CSI-RS resource
table
Sets the parameter np that is defined by the higher-layer parameter ScramblingID

and used for the generation of the pseudo-random reference-signal generator.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(0>:SCID on page 546

10/I1 — Resource-Settings > General < Periodic NZP CSI-RS resource table
Sets the parameters |y and I, and define the CSI-RS location relative to the start of as
slot. Thus, the Iy and |, give the location of the CSI-RS in time.

These parameters are transmitted by the higher-layer parameters
firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain? as
part of the CST-RS-ResourceMapping or the CST-RS-CellMobility messages.

Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(0>:10 on page 545

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(0>:11 on page 545
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Resource-Settings > Antenna Port Mapping < Periodic NZP CSI-RS resource
table

Access: "General > Users/BWPs > DL BWP Config > NZP CSI-RS" > "Resources = 1"
and select "Settings > Config > Antenna Ports".

5G New Radio A (U0/C0/B0/RS0/R0)Resource-Settings

efs =1 Antenna Ports

Antenna Port Mapping
Mapping Coordinates

s
-

i

Cartesian

1.0004j0.000

For details on the antenna port-mapping concept, see Chapter 2.10, "Antenna port
mapping", on page 27.

Mapping Coordinates < Resource-Settings > Antenna Port Mapping < Periodic
NZP CSI-RS resource table

Switches representation between the "Cartesian" (Real/lmag) and "Cylindrical" (Magn./
Phase) coordinates.

Mapping table — Resource-Settings > Antenna Port Mapping < Periodic NZP
CSI-RS resource table

The mapping table is a matrix with number of rows equal to the number of physical Tx
antennas (basebands) and number of columns equal of the number of antenna ports
(AP). The available antenna ports depend on the current configuration. The yellow
matrix elements in the mapping table indicate the default antenna port to physical
antenna (TX antenna/baseband) mapping.

For details on the antenna port-mapping concept, see Chapter 2.10, "Antenna port
mapping", on page 27.

Remote command:

"Mapping Coordinates = Cartesian":

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(>:APMap:AP<ap>:ROW<apr>:REAL on page 546

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(0>:APMap:AP<ap>:ROW<apr>:IMAGinary

on page 546

"Mapping Coordinates = Cylindrical™:
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[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(0>:APMap:AP<ap>:ROW<apr>:MAGNitude

on page 547

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:CSIRs:
NZP:SET<gr0>:RES<user(>:APMap:AP<ap>:ROW<apr>:PHASe on page 547

5.3.6.8 Rate match settings

Access:
» Select "User/BWP Settings > DL BWP Config > Rate Match".

The dialog comprises the PDSCH resources-mapping settings, required to config-
ure the rate match patterns, as defined in TS 38.214.

5G New Radio A: Users/BWP Settings —_— X
General Properties| DL BWPs ] B=4 TSR a s UL BWPs [UL BWP Config
User 0 User 0 / Cell 0 QU2 FEwFE:1 200 User 0/ Cell 0 | User 0 / Cell 0 / BWP 0
User: Carrier: Cell BWP
0 0 0
Resources PDSCH

PDCCH
ZP CSI-RS

NZP CSI-RS

For description of the remote-control commands, see Chapter 10.19.7, "Rate
match commands”, on page 548.

State
Enables the configuration of rate match groups.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RATM:
STATe on page 548

Number of Groups
Sets the number of rate match pattern groups (rateMatchPatternGroup).

The value limits the available group ID, the groups that can be selected for PDSCH
("Scheduling > PDSCH > Config > General" > Rate Match Pattern Group) and the bit
length of the DCI format 1_1 parameter "Rate Matching Indicator".

Each rate match pattern group contains a list of RB and slot indices that build a

resource set of resources. These resources are not available for the PDSCH alloca-

tions, if one of the following is true:

® The "Rate Matching Indicator" filed of the DCI format 1_1 used to schedule this
PDSCH is set to value different than 0.

® A "Rate Match Group" is selected for a manually configured PDSCH.
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Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RATM:
GRPNumber on page 549

Resources
Sets the number of rate match resources.

There is one table row per resource.
See "Rate match resource table" on page 154.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:RATM:
NRESources on page 548

Rate match resource table
Each rate match resource is configured individually; there is one table row per
resource, where the number of rows is defined by the parameter Resources.

RB Pattern — Rate match resource table
The resource block level bitmap is defined as a binary data from a data list, internally
or externally generated.

The bitmap is 275 bits long. Longer patterns are truncated; shorter are zero-padded
(i.e. the remaining bits are set to 0). If no data list is loaded, a pattern with all zeros is
assumed.

A bit value of 1 in the RB level bitmaps indicates that the corresponding resource is not
available for PDSCH.

To load a list:

® Select "Data List"

® |n the standard "Select List" dialog, select the "Select Data List > navigate to the
list file *.dm_igd > Select" to select an existing data list.

® Use the "New" and "Edit" functions to create internally new data list or to edit an
existing one.

® Use the standard "File Manager" function to transfer external data lists to the
instrument.

Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:RATM:
RS<gr0>:RBDList on page 549

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RATM:
RS<gr0>:RBPatt on page 549

Slot — Rate match resource table
Sets the number of slots and thus defines the "Slot Pattern" length.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RATM:
RS<gr0>:SLOT on page 550

Slot Pattern «— Rate match resource table
Set the slots to be used as a pattern.

The pattern length is the 14 or 28 depending on whether "Slot = 1 or 2".
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A bit value of 1 in the symbol level bitmaps indicates that the corresponding resource is
not available for PDSCH.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RATM:
RS<gr0>:SLTPatt on page 550

Periodicity < Rate match resource table
Sets the time-domain pattern and defines the "Periodicity Pattern" length.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RATM:
RS<gr0>:PER on page 550

Periodicity Pattern < Rate match resource table

Sets the periodicity in a pattern form, where the pattern length is set with the parameter
"Periodicity".

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RATM:
RS<gr0>:PERPatt on page 550

Group ID — Rate match resource table

Sets the group identifier for the selected rate match pattern, where the available values
depend on the selected Number of GroupsldPDbNr5gUserDIBwpRateMatchRsPerio-
dicity.

Up to four rate match patterns can use the same "Group ID".

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:RATM:
RS<gr0>:GRID on page 551

UL BWP configuration settings

Access:
1. Select "5G New Radio > General > Link Direction" > "Uplink".

2. Select "General > Users/BWPs" > "UL BWP Config".
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3. Select "PUCCH".

5G New Radio A: Users/BWP Settings

— X
General |Properties|DL BWPs (DL BWP Config UL BWPs  NVIM:[eilih]
User 0 User 0/ Cell 0| User 0/ Cell 0/ BWP 0| User 0 / Cell 0 RUEZE WA RVa:1 241
BWP L

User: j Carrier: Cell T

0 0 0
Additional DMRS [ ]| w2-BPSK [ ]| PUcCH
Simultaneous HARQ-ACK-CSI Dj PDSCH-10-HARQ Timing Map - T
Use R16 DMRS D Bits for Resource Indicator .
Channel-Access-CPext ... | use interlace D

The dialog comprises the settings for the UL bandwidth parts (BWP) configuration.

Settings:

e User, carrier, BWP SettingS.......ccoi i 156
@  PUCCH SEHINGS....ciiiiiiiiiiiiiieie et s e s e e e e e e e aaeaaaaeeeeeeeaeeennns 157
L I o SO Y i 1] T 1 PSSR 160
®  PUSCH SEttNGS. - eeeeiiiieiieiiie ittt e e e e e e e e e e e e e e e ennnes 163
®  PUSCH UCH SEHINGS. . .eiiiiiieiiiie ettt sttt e e seeeeennees 181
® SRS SEHINGS..cii it e 183

5.3.7.1 User, carrier, BWP settings

0 LY TN 156
(7= | TR TRRRRRR 156
[T AT 156
User:

Selects the user to be configured.
Available if the number of users is greater than 1.

Remote command:
via suffix at USER<ch>

Cell
Selects/indicates to which carrier/cell the settings apply.

Remote command:
via suffix at CELL<ch>

BWP
Select the bandwidth parts (BWP) whose settings are displayed for configuration.

There are one or more BWPs, as set with the parameter "User/BWP Settings > UL
BWPs" > Number of DL/UL BWPs.
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Remote command:
via suffix at BWpP<dir0>

PUCCH settings

Access:

» Select "User/BWP Settings > UL BWP Config > PUCCH".

0 General SEHINGS....coi e a e 157
®  CONLrOl SEHINGS. ..eii it 158

General settings

The general settings section of the PUCCH properties contain settings to configure
general properties of the selected user.

Additional DMRS ]| w2BPSK []
Use R16 DMRS [ ] Use Interlace []
Additional DIMRS....... it 157
TT/2 = BPSK ettt e e s e e e e e e s sanreeeeeeaae 157
USE RTB DIMIRS ...ttt ettt e st e e e e s sbre e e e s s aabaeeaeeaas 157
USE INEEIACE. ... oo e e e e e s 158

Additional DMRS

Global parameter that defines if additional DMRS is used for PUCCH format 3 and 4.
According to TS 38.211, the value is required to select the DMRS positions for the
PUCCH format 3 and 4.

The value is ignored, if other PUCCH Format is configured.
Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUCCh:
ADMRs : STATe on page 552

/2 - BPSK
If enabled, the /2 - BPSK modulation order is used for PUCCH, instead of the default
QPSK.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUCCh:
BPSK:STATe on page 552

Use R16 DMRS
Option: R&S SMM-K148.

Turns the higher layer parameter "dmrs-uplink-r16" on and off.
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This parameter reduces the peak-to-average power ratio (PAPR) of the PUCCH DMRS
as defined 3GPP, release 16. Using the low PAPR also results in a different calculation
of the DMRS sequence.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUCCh:
UR16 on page 532

Use Interlace
Option: R&S SMM-K148

Configures the higher layer parameter useInterlacePUCCH-PUSCH as defined in
3GPP 38.331.

In addition, this parameter unlocks the use of interlaces.

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUCCh:
UITL on page 534

Control settings

The control settings section of the PUCCH properties contain settings related to DCI
configuration.

Available when "Simple Mode" = "Off".

Simultaneous HARQ-ACK-CSI []] PPSCHIcHARQ Timing Map .. 0
Bits for Resource Indicator Channel-Access-CPext ...
0
Use 2nd TPC Command D ul-AccessConfigList DCI1_2 .
Simultaneous HARQ-ACK-CSI..... e et e e eaa s 158
PDSCH to HARQ TimiNG Map.....ccicueiiiiiiiiieee ettt 159
L N UMDET OFf ENEIES o veeeeee e e eeeeee e eee e e e et et e e e e eeeeee e e e eeeeaeeaeeaeseneeeeenennanes 159
L VAIUE OF INGICALOT Xevret ettt ettt ee e et ee e e e eeeeee e eeeeeeeneeneesenenn 159
Bits for ReSoUrce INAICAtOr.......uuueiiiiieiiee e e e eeeeaaas 159
ChanNEI-ACCESS-CPEXL.....uuiiiee it e e e e e et e e e e e e e raaeaees 160
L N UMDET OF ENEIES .ttt ettt ettt e e een e e eeneee s 160
L VBIUE SX> .ttt ee e ee e ee e en e e 160
USE 2Nd TPC COMMEANG.....iitiiiiiiie ittt et e et e e et e e e e e e e e s eeaseesaseeeaaeseneans 160
Ul-ACCESSCONTIGLIST DCIT_2..iiiiiiiiieee ettt e e 160

Simultaneous HARQ-ACK-CSI
Reserved for future use.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUCCh:
HACK:STATe on page 552
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PDSCH to HARQ Timing Map

Select the parameter name to access a dialog where you configure the PDSCH-to-
HARQ-timing-indicator field values map, as defined in TS 38.213.

The PDSCH to HARQ timing map is transmitted by the higher-layer parameter
dl1-DataToUL-ACK and affects the DCI field "PDSCH-to-HARQ_feedback Timing Indi-
cator" in DCI formats 1_1 and 1_2.. It is a sequence of up to 8 entries, every four bits
long, where the number of entries is set with the parameter Number of Entries.

The value of the individual timing indicators is defined by the parameter Value of Indi-
cator x. Observe the resulting sequence in the overview indication together with the
parameter name "PDSCH to HARQ Timing Map".

o

Number of Entries

3

Value for Indicator 0

1
Value for Indicator 1
0
Value for Indicator 2
15

Number of Entries — PDSCH to HARQ Timing Map
Sets the number of entries in the sequence of PDSCH to HARQ timing values.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUCCh:
PDSHarqg:NTMentry on page 552

Value of Indicator x — PDSCH to HARQ Timing Map
Sets the individual timing values.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUCCh:
PDSHarqg:TMIValue<gr0> on page 553

Bits for Resource Indicator

Defines the bit length of the DCI field "PUCCH Resource Indicator" available in DCI
format 1_2.

Corresponds to higher layer parameter numberOfBitsForPUCCH-
ResourcelIndicatorDCI-1-2 as defined in 3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUCCh:
BRINd on page 533
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Channel-Access-CPext
Option: R&S SMM-K148.

Opens a dialog to configure the higher layer parameter UL-AccessConfigListDCI
as defined in 3GPP 38.331.

This parameter has an effect on the "Channel-Access-Cpext" DCI field in DCI format
0_1. This field is available when you turn on shared spectrum access.

Number of Entries < Channel-Access-CPext
Defines the number of entries of the "Channel-Access-Cpext" DCI field.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUCCh:
CPEXt :NCPXt on page 533

Value <x> < Channel-Access-CPext
Defines the value for each "Channel-Access-Cpext" DCI field.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUCCh:
CPEXt :VAL<gr0> on page 533

Use 2nd TPC Command
Turns the "2nd TPC Command for Scheduled PUCCH" DCI field on and off. This DCI
field is supported by DCI formats 1_1 and 1_2.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUCCh:
U2TPc on page 553

ul-AccessConfigList DCI1_2
Option: R&S SMM-K171.

Configures the higher layer parameter ul-AccessConfigListDCI1-2 as defined in
3GPP 38.331.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUCCh:
Al2List on page 551

5.3.7.3 FRC settings

Access:

1. Select "User/BWP Settings > Properties" > DSCH/USCH Channel Coding > "On".
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2. Select "User/BWP Settings > UL BWP Config > FRC".

5G New Radio A: Users/BWP Settings

— X
Properties|DL BWPs DL BWP Config  [UL BWPs LR R ils]
User 0 User 0 / Cell 0| User 0/ Cell 0/ BWP 0| User 0 / Cell 0 RIS/ IN WA 1" /200]

User: @ carrier: Cell @ Bwp 4
0 0 0
FRC State j
FRC Subcarrier Spacing j ERC
TS 38.141: G-FR1-A1 -2' 30 kHz
Allocated Resource Blocks Modulation PUSCH
111 QPSKT
Payload Size G‘ RB Offset
984 0
Mapping Type SRS
A —

The dialog allows you to select and enable fixed reference measurement channels
(FRC), as defined in TS 38.141.

The available FRCs depend on the selected BWP SCS (SC Spacing/CP) and
selected number of RBs (No. RBs).

[ RO 7= (T 161
O 161
(07 aT=Ta g Tl = 7= T o 1V o | 1 o TR 162
SUDCAITIEr SPACING....ciii ittt et s e s e b e e e s sanbee e e e ennee 162
Allocated ReSOUICE BIOCKS........cuuuuiiiiiieiiiee ettt e e e ea e e eeees 162
1Y/ [oTo 1] F= 1110 o PSR OR R UPPTPPRRRROt 162
Payload SIiZE.......cooeeeeiieee e e e e e e e e e e e e aaaaaeas 163
RB O 8Bttt e e e e e e e e e e e e e e e ————————————— 163
1 =T o] o] g T TR 1Y/ o1 163
e I T 163
FRC State

To enable the fixed reference measurement channels (FRC), set "User/BWP Settings >
Properties" > DSCH/USCH Channel Coding > "On".

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
STATe on page 554

FRC
The available FRCs depend on the selected BWP subcarrier spacing SC Spacing/CP)
and selected number of resource blocks (No. RBs).

For each particular combination, you can select from the FRCs that have the same
subcarrier spacing (SCS) as the BWP and the number of RBs allocated in the FRC is
less than or equal to the "No. RB" of current BWP.

The FRCs are configured as defined in TS 38.141 (base station conformance testing)
and TS 38.176 (IAB conformance testing). For details, refer to TS 38.141 and TS
38.176.
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"TS 38.141: G-FR1"
Subset of FRCs defined for the FR1 in the annex of TS 38.141.

"TS 38.141: G-FR2"
Subset of FRCs defined for the FR2 in the annex of TS 38.141.

"TS 38.176: D-FR1"
Subset of FRCs defined for the FR1 in the annex of TS 38.176.

"TS 38.176: D-FR2"
Subset of FRCs defined for the FR2 in the annex of TS 38.176.

"Not Available" Indicates that there is no FRC defined for the current combination of
"SC Spacing/CP" and "No. RB".

If FRC is selected, the following parameters are set automatically:

® DMRS for Mapping Type A parameters Config Type, Additional Position Index and
Max Length.

® PUSCH allocations

® All FRC parameters in the "FRC" dialog.

Release 16 FRCs require R&S SMM-K148.

Release 17 FRCs require R&S SMM-K171.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
TYPE on page 554

Channel Bandwidth
Indicates the channel bandwidth of the selected FRC.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:BW?
on page 557

Subcarrier Spacing
Indicates the SCS of the selected FRC. It is the same as the SCS of the selected BWP.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
SCS? on page 557

Allocated Resource Blocks
Indicates the number of used RBs of the selected FRC.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
ALRB? on page 557

Modulation
Indicates the modulation scheme used by the selected FRC.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
MODulation? on page 558
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Payload Size

Indicates the payload size of the selected FRC.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
PASize? on page 558

RB Offset
Sets the RB offset for the selected FRC.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
RBOFfset on page 558

Mapping Type
Sets the PUSCH mapping type for the selected FRC.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
MAPType on page 559

PTRS
Enables PTRS for the selected FRC.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:FRC:
PTRS:STATe on page 559

5.3.7.4 PUSCH settings

Access:
» Select "User/BWP Settings > UL BWP Config > PUSCH".

If FRC is used ("UL BWP Config > FRC > State > On"), the settings of the "DMRS
for Mapping Type A" are configured automatically and cannot be changed.

@ General SEHINGS......cc i e aa s 163
@ CONrol SEHINGS. . uciiii e —————— 169
@ DMRS SEHINGS...uuiiiiiie e ————— 172
o Time domain alloCatioN.........coiiiii i 180

General settings

The general settings section of the PUSCH properties contain settings to configure
general properties of the selected user.
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General Settings

Transform Precoding D Max Rank 1
TxConfig Codebook Subset
Non—codebookv FuIIy—and-partiaI-and—non-coherentv
Use PUSCH Scrambling ID (] | Data Scrambling ID :
MCS Table MCS Table Transform Precoding
64QAM | 64QAM |
Resource Allocation Resource Block Group Size
Type 1' Config 1'
Frequency Hopping Max Code Block Groups Per Transport Block
Disabled Disabled
| vNuerhead | Crammianm: Uannina Nffanta |
Transform PreCoOdiNg... ... e e e e e e e e e e e e e e e e 164
IMAX RANK-. ...ttt ettt e e e e e et e e e e e e e e e e e et nreeeeeaaaae e s 164
B (O o] oo T PO PR PP 165
(700 [T oo o] QST o 1S =Y /AR 165
Use PUSCH Scrambling ID.....c.coicuuiiiiiiiiiieee ettt e e e saeeee e 165
=) e= IS ol =T 0 a1 o] 1T [ 1 0 JR P PUPPURRS 165
Y (O3S F=1 o] = USRI 165
MCS Table Transform Precoding............uuuiiiiiiiiciiieie e 166
ReSOUIrCe AllOCAtION. ...t e s 166
Resource BIOCK Group SiZe........ooeeeiieiiieie ettt e e e 166
[ L=To [UT=T g o3Vl o] o] o1 T RSSO 167
Max Code Block Groups Per Transport BIOCK..........cc.coiiuiiiiiiiiiieieeiiiee e 167
D (@ A=Y =Y To PRSPPI 167
Frequency Hopping OffSets. ...t 167
L NUMDET Of OffSELS......vvevieieieecececeeeeeeec et s st eneens 168
L OffSEE VAIUBS.....ceoeceiceieiieeiee ettt 168
FUll POWEr TranSmMISSION...ccii i it e e e e e e eaeaeens 168
(0L YT |1 (=T =T 169
Transform Precoding
Sets the higher layer parameter transformPrecoder that defines which access
method is used, the optional DFT-s-OFDM or the CP-OFDM.
See also Chapter 2.3, "Multiple accesses schemes", on page 19.
"On" Enables the precoding operation and thus enables the DFT-s-OFDM.
See "PTRS Config (Transform Precoding) ..." on page 178.
"Off" Disables the DFT-s-OFDM precoding operation.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
TPSTate on page 566

Max Rank

Sets the higher layer parameter maxRank that defines the rank of the precoding
matrix, as defined in TS 38.212.

User Manual 1179.3221.02 — 08 164



R&S®SMM-K14x/-K17x 5G New Radio configuration and settings

Users / BWPs settings

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
MRANk on page 566

TxConfig

Sets the higher layer parameter txConfig. It defines if codebook-based or non-code-
book-based transmission is used and thus defines how and which precoding matrix is
used, as defined in TS 38.212.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
TXConfig on page 566

Codebook Subset
If codebook-based transmission ("TxConfig > Codebook") is used, this parameter sets
the higher layer parameter codebookSubset, as defined in TS 38.212.

"Fully-and-partial-and-non-coherent"
codebookSubset

fullyAndPartialAndNonCoherent

"Partial-non-coherent"
codebookSubset

partialAndNonCoherent
"Non-coherent" codebookSubset= nonCoherent
Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
CBSubset on page 567

Use PUSCH Scrambling ID
Defines the value of the variable np used for the initialization of the generator of the

PUSCH scrambling sequence.
"Off" np = Np® (i.e. the physical layer cell identity)
"On" np is the values set with the parameter Data Scrambling ID.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
SCRambling:STATe on page 568

Data Scrambling ID

If Use PUSCH Scrambling ID > "On", sets the identifier
dataScramblingIdentityPDSCH used to initialize data scrambling (c_init) for
PUSCH.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DSTID on page 568

MCS Table

Sets the MCS table and thus together with the parameter "MCS Table Transform Pre-
coding" on page 166 defines the used modulation scheme.
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Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
MCSTable on page 567

MCS Table Transform Precoding
Together with the selected "MCS Table", this parameter defines the used modulation
scheme.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
MTTPrecoding on page 567

Resource Allocation
Sets the PxSCH resource allocation scheme and defines the allocation in the fre-
quency domain.

Type 0 and dynamic switch are not available when transform precoding is on.
llType 0ll1 llType 1ll
Selects the downlink resource allocation scheme, according to TS
38.214.

"Dynamic Switch"
® |f PDSCH Scheduling > "Auto/DCI":
UE uses downlink resource allocation type 0 or type 1, as defined
by the DCI field "Frequency domain resource assignment".
e |f PDSCH Scheduling > "Manual":
UE uses downlink resource allocation type 0 or type 1, as set with
the parameter Resource Allocation.

This parameter defines the PDSCH allocation in the frequency domain globally and if
you configure the allocations manually.

To configure the PDSCH based on the DCI:

® Set "Node > Scheduling > PDSCH Scheduling = Auto/DCI"

® Enable a DCI format 1_1 ("Scheduling > CORESET > Payload > DCI Format =
1_1") with "Config > Frequency Domain Resource Assignment = 262 143"
Set "Create PDSCH > On"

® Observe the allocation information for PDSCH ("Scheduling > PDSCH > Info >
Content > frequency domain allocation™)

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
RESalloc on page 519

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
RESalloc on page 568

Resource Block Group Size

For Resource Allocation = "Type 0/Dynamic Switch", the resource block assignment is
defined in terms of resource block groups (RBG). An RBG is a set of consecutive vir-
tual resource blocks and its size (rbg-Size) is defined as function of the BWP size
and one of two possible configurations.

This parameter sets which of the two configurations defined in TS 38.214 is used.
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Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
RBGS1ize on page 519

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:DL:BWP<bwp>:PUSCh:
RBGS1ize on page 568

Frequency Hopping
"Frequency Hopping" disables or enables inter- or intra-slot frequency hopping.

"Disabled" Disable frequency hopping.

"Intra-Slot" Enable intra slot frequency hopping. Both intra- and inter-subframe
hopping are performed. The PUSCH position in terms of used
resource blocks is changed each slot and each subframe.

"Inter-Slot" Enable inter-slot frequency hopping. The PUSCH position in terms of
used resource blocks is changed each subframe.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
FHOP on page 569

Max Code Block Groups Per Transport Block
Limits the number of code block groups per transport block.

In 5G NR a huge TB (transport block) is split into multiple code blocks (CB). Multiples
CBs are grouped into one code block group (CBG). The number of code blocks grou-
ped into the CBG can be limited by the "Max Code Block Groups Per Transport Block"

setting.
Disabled Disabled the limitation of code block groups per transport block.
2,4,6,8 Defines the max number of code block groups per TB.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
MCBGroups on page 564

xOverhead

Selects the size of the "xOverhead" parameter defined in 3GPP 38.214, chapter
5.1.3.2. The xOverhead parameter is used in RMCs for IAB-MT and determines the
transport block size.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
XOVerhead on page 574

Frequency Hopping Offsets
Opens the "Frequency Hopping Offsets" dialog which displays the number of offsets
and enables you to change the offset values.

User Manual 1179.3221.02 — 08 167



R&S®SMM-K14x/-K17x 5G New Radio configuration and settings

Users / BWPs settings

Frequency Hopping Offsets [ll-¢

Number of Offsets 9
4
- Offsetvalues
Offset 0
1
Offset 1
1
Offset 2
1
Offset 3
1

Number of Offsets < Frequency Hopping Offsets
Displays the number of frequency hopping offsets.

The number of offsets is set automatically to 2 or 4 depending on the size of the active
BWHP, as follows:

® |f the size of the active BWP is fewer than 50 PRBs, one of two higher layer config-
ured offsets is indicated in the UL grant.

® |f the size of the active BWP is equal to or greater than 50 PRBs, one of four higher
layer configured offsets is indicated in the UL grant.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
FHOFfsets:NOFFsets on page 569

Offset Values < Frequency Hopping Offsets
Sets the value of the available offsets.

The number of offsets is set automatically to 2 or 4 depending on the size of the active
BWP. See Number of Offsets for more information.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
FHOFfsets:0FFSet<gr0> on page 569

Full Power Transmission
Option: R&S SMM-K148.

For downlink transmission, the parameter controls the bit length of DCI fields. It corre-
sponds to the higher layer parameter ul-FullPowerTransmission as defined in
3GPP 38.331.
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For uplink transmission that uses codebook transmission, it defines the number of SRS
resources and number of antenna ports used by the SRS resources. "Full power mode
2" allows to configure up to four SRS resources. Each SRS resource can use a differ-
ent antenna ports. All other modes limit the SRS resources to two resources using the
same antenna port.

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
FPTR on page 572

Use Interlace
Option: R&S SMM-K148.

Shows the state of the higher layer parameter useInterlacePUCCH-PUSCH as
defined in 3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
UITL? on page 572

Control settings

The control settings section of the PUSCH properties contain settings related to DCI
configuration.

Available when "Simple Mode" = "Off".

Minimum Scheduling Offset K2 Harg-ProcessNumberSizeDCI0_1
0 4 Bits
Priority Indicator DCIO_1 [ ]| Priority Indicator DCIO_2 []
. . olpc-ParameterSet
Invalid Symbol Indicator [] Not Configured
p0-PUSCH-SetList ul-AccessConfigList DCIO_1
0 0
ul-AccessConfigList DCI0_2 Bits for Redundancy Version DCI0_2
0 0
el ke o | Antenna Ports Present DCI0_2 []
| Il Tuna 1_Allnratinn Rranularituy DCIN_2 |
Minimum Scheduling Offset K2........ooo o 170
Harg-ProcessNumberSizeDCI0 ... 170
Priority Indicator DCIO_1/ DCI0_2...ceiiiiiiiie et e e 170
Invalid Symbol INICAtON........cooiiiiiiii e e e 170
OIPC-ParameEterSerl........uuiiiiiiiiie i a e e e e 170
PO-PUSCH-SEILIST. ettt s s e sr e e e e nnee 171
UI-ACCesSCoNfigLISt DCIO ..ot e e e e e e e e 171
UI-ACCeSSCONTIGLISE DCIO _2....ceeeiiiiiiieceeee e e e e e e e e e e 171
Bits For Redundancy Version DCI0_2.......coooiiiiiiiiieiiieee e 171
Bits FOr HARQ DCI 0 2. ..ttt e e e e e e a e e e e e e s nnnenneees 171
Antenna Ports Present DCIO_2.......ccooiiiiiiiiiiieeec et e e e e e e 172
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DMRS Sequence Initialization DCIO0_2..........uuiiuiiiiiiiiiieeeei e 172
Type 1 Allocation Granularity DCI O_2.......cooi i 172
Use 2nd TPC COMMANG....ciiiiiiiieiiiiiieiiieie e e e e e e ee st tee e e e e e e e e s s ssnnreeereeeeeeeeesesaaannenes 172

Minimum Scheduling Offset K2
Option: R&S SMM-K148.

Enables/disables the configuration of the minimum applicable scheduling offset indica-
tor for the DCI format 0_1.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
0I01 on page 571

Harg-ProcessNumberSizeDCI0_1
Option: R&S SMM-K171.

Selects the size of the "HARQ Process Number" DCI field in DCI format 0_1.
Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
HP5Bits on page 566

Priority Indicator DCIO_1 / DCIO0_2
Option: R&S SMM-K148.

Turns the "Priority Indicator" DCI field in DCI formats 0_1 and 0_2 on and off.

Turn on this parameter if you want to define the bit length of the "Priority Indicator" DCI
field.

Corresponds to higher layer parameter priorityIndicatorDCI-0-1/
priorityIndicatorDCI-0-2 as defined in 3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
PI01 on page 570
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
PI02 on page 570

Invalid Symbol Indicator
Option: R&S SMM-K148.

Turns the "Invalid Symbol Pattern Indicator" DCI field in DCI formats 0_1 and 0_2 on
and off.

Corresponds to higher layer parameter
invalidSymbolPatternIndicatorDCI-0-1 and
invalidSymbolPatternIndicatorDCI-0-2 as defined in 3GPP 38.331.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
ISIN on page 570

olpc-ParameterSet
Option: R&S SMM-K148.
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Configures the open-loop power control parameter set indication as defined in 3GPP
38.212.

Corresponds to higher layer parameter olpc-ParameterSetDCI-0-1 and
olpc-ParameterSetDCI-0-2 as defined in 3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
OLPC on page 571

p0-PUSCH-SetList
Option: R&S SMM-K148.

Configures the higher layer parameter p0-PUSCH-SetList as defined in 3GPP
38.331.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
PPSL on page 571

ul-AccessConfigList DCI0_1
Option: R&S SMM-K148.

Configures the higher layer parameter ul-AccessConfigListDCIO-1 as defined in
3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
ACCList on page 562

ul-AccessConfigList DCI0_2
Option: R&S SMM-K171.

Configures the higher layer parameter ul-AccessConfigListDCI0-2 as defined in
3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
A02List on page 561

Bits For Redundancy Version DCI0_2
Option: R&S SMM-K148.

Defines the bit length of the DCI field "Redundancy Version" available in DCI format
0_2.

Corresponds to higher layer parameter numberOfBitsForRV-DCI-0-2 as defined in
3GPP 38.331.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
BRV on page 562

Bits For HARQ DCI 0_2

Defines the bit length of the DCI field "HARQ Process Number" available in DCI for-
mats 0_2.
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Corresponds to higher layer parameter harg-ProcessNumberSizeDCI-0-2 as
defined in 3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:DL:BWP<bwp>:PDSCh:
HA12 on page 515

Antenna Ports Present DCI0_2
Turns the "Antenna Ports" DCI field in DCI format 0_2 on and off.

Turn on this parameter if you want to define the bit length of the "Antenna Ports" DCI
field.

Corresponds to higher layer parameter antennaPortsFieldPresenceDCI-0-2 as
defined in 3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
APPResent on page 562

DMRS Sequence Initialization DCI0_2
Turns the "DMRS Sequence Initialization" DCI field in DCI format 0_2 on and off.

Turn on this parameter if you want to define the bit length of the "DMRS Sequence Ini-
tialization" DCI field.

Corresponds to higher layer parameter dmrs-SequenceInitializationDCI-0 2
as defined in 3GPP 38.331.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DSINit on page 565

Type 1 Allocation Granularity DCI 0_2
Option: R&S SMM-K148.

Configures the higher layer parameter
resourceAllocationTypelGranularityDCI-0-2 as defined in 3GPP 38.331.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
T1GRan on page 571

Use 2nd TPC Command
Turns the "2nd TPC Command for Scheduled PUSCH" DCI field on and off. This DCI
field is supported by DCI formats 0_1 and 0_2.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
U2TPc on page 574

DMRS settings

The DMRS settings section of the PUSCH properties contain settings related to
DMRS.
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DMRS for Mapping Type A and Type B

Same Settings for
Type A and 'Ig'ype B
Config Type Additional Position Index
1 0
Max Length NPusch ID
2 0
Scrambling ID 0 Scrambling ID 1
0 0
Use R16 DMRS |:| PTRS Config ...
Same Settings for Type A and TYPE Bo....uvuveeeiiiiiie e 173
(07010 1o T Y/ 1= TSP PPP P 173
Additional POSItION INAEX.......iiiiiiiiii e e e e e e e e e e e e eees 174
MaX LENGEN...ce i e e e e e e e e 174
[N E= o] o 1 PP 174
Scrambling ID 0/Scrambling ID 1......ccooo i e e e 174
USE RIB DIMRS ... ..t e et e e e s e e e e aaaaaaaaeees 175
e S T O] T USSR 175
] =1 (=TT 176
L RE OSSOttt ettt ettt et e et e et e e e et e e e eeeee e eeeee e eeneenenn 176
L P OWET . ettt ettt et et et et et e e e et ee s et eae e et e ee e et ene e eeeneneenaes 177
L MaxX NUMDET Of POIS.......ccveuieeeceeeeeece ettt st st 177
L1 MCS /1 MCS_2/1 MCS Bttt 177
LN RB_T/N_RB 2.ttt ee e eee et ee s e s s e 177
PTRS Config (Transform Precoding) ......cc.coucuieeiiiiiieiieiieeee et 178
] =1 (= YOO 178
L TiME DENSILY....e.eeeecececeeeeteteeeeeeeeee e e e e saeaeae e eeteeeeeeesee e enssssasasaeteteseeesenenan s 179
L SCraMBING 1Dttt ee et n e et nen e 179
LN RB Xttt sttt sttt ettt e et e et e es et s e e e s s e enn et seeeneeeeeaneens 179

Same Settings for Type A and Type B

Enables or disables the possibility to configure DMRS (demodulation reference signal)
for mapping type A and B separately or identically. Per default, the same settings are
applied for both DMRS mapping types.

Mapping type A and B define the DMRS position in the PUSCH, the starting symbol
and length. The UE informs the BS about the mapping type supportability via the UE
capability information message.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA : BSAMe on page 563

Config Type

Sets the configuration type (type 1 or type 2). It thus defines the mapping of the
demodulation reference signal (DMRS) to the physical resource elements in the fre-
quency domain, as defined in TS 38.211.

The configuration type is carried by the higher-layer parameter dmrs-Type.
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Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA : CTYPe on page 563

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:CTYPe on page 563

Additional Position Index
Sets the parameter dmrs-AdditionalPosition thatis required to select the posi-
tions of the DMRS symboils I, as defined in TS 38.211.

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA : APTNdex on page 564

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB: APTNdex on page 564

Max Length
Sets the parameter maxLength and defines whether single- or double-symbol DMRS
is used.

If "Max Length = 1", only single-symbol DMRS is allowed.

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA :MLENgth on page 563

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB : MLENgth on page 563

NPusch ID
Sets the PUSCH ID value used for DMRS sequence generation.

Enabled if "Transform Precoding > On".

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA: PUTD on page 564

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:PUID oOn page 564

Scrambling ID 0/Scrambling ID 1
Sets the higher-layer parameters scramblingID0 and scramblingIDl (Np%Nyp').

The values are used to calculate the initialization sequence of the pseudo-random
sequence generator.

Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA: STDO on page 564

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA:SID1 on page 564
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[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:SID0 on page 564
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:SID1 on page 564

Use R16 DMRS
Option: R&S SMM-K148.

Turns the higher layer parameter "dmrs-uplink-r16" on and off.

This parameter reduces the peak-to-average power ratio (PAPR) of the PUSCH DMRS
as defined 3GPP, release 16. Using the low PAPR also results in a different calculation
of the DMRS sequence.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA : UR1 6 on page 565

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:UR16 on page 565

PTRS Config ...
Enabled if Transform Precoding.

Comprises the settings of the phase-tracking reference signals (PTRS) for PxSCH, as
defined in TS 38.214.
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5G New Radio A: PTRS Settings - Mapping Type A (U0/C0/B0) —_— X

[

RE-offset 9
00

Power ¢
00

Max Number of Ports 9
1

Threshold Time Density

I_MCS_1 9
0

I_MCS_2 9
0

I_MCS_3 9
0

N_RB_0 °
1

N_RB_1 9
276

The phase tracking reference signal (PTRS) is a UE-specific reference signal that is
used to compensate for the phase noise of the oscillator. Phase-tracking reference sig-
nals can be transmitted only in the resource blocks used for the PxSCH and if the
transmission is enabled.

If the PTRS "State" is on, you can define its "Power" relative to the PxSCH and its loca-
tion in the resource grid.

State — PTRS Config ...

If DSCH/USCH Channel Coding > "On", enables the transmission of phase-tracking
reference signals.

Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA: PTRS: STATe on page 526

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:PTRS: STATe on page 526

RE-offset — PTRS Config ...
Sets the parameter resourceElementOffset K< required to define the precoding
and mapping to the physical resources.
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Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA : PTRS : REOF on page 527

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB: PTRS : REOF on page 527

Power — PTRS Config ...
Sets the parameter ptrs-Power and thus defines the PUSCH to PTRS power ratio
per layer per resource element.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA: PTRS : POWer on page 527

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB: PTRS : POWer on page 527

Max Number of Ports — PTRS Config ...
Sets the maximum number of configured PTRS ports, given by the higher-level param-
eter maxNrofPorts.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA: PTRS : PORT on page 528

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB: PTRS : PORT on page 528

I_MCS_1/I_MCS_2/I_MCS_3 — PTRS Config ...
Sets the threshold values ptrs-MCS, with | = {1, 2, 3} transmitted by the higher-layer

parameter timeDensity in PTRS-DownlinkConfig

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA: PTRS:MCS1 on page 528

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA: PTRS :MCS2 on page 528

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA: PTRS :MCS3 on page 528

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:PTRS:MCS1 on page 528

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB: PTRS:MCS2 on page 528

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB: PTRS:MCS3 on page 528

N_RB_1/N_RB_2 « PTRS Config ...
Sets the threshold values NRB, with | = {0, 1} transmitted by the higher-layer parameter

frequencyDensity in PTRS-DownlinkConfig
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Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA : PTRS : RBO on page 529

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA: PTRS : RB1 on page 529

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB: PTRS :RBO on page 529

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB: PTRS:RB1 on page 529

PTRS Config (Transform Precoding) ...
Enabled if Transform Precoding > "On" and Link Direction > "Uplink".

Comprises the settings of the phase-tracking reference signals (PTRS) for PUSCH
incl. transform precoding (TP), as defined in TS 38.214.

5G New Radio A: PTRS __.ing Type A (U0/C0/B0) | X

State j
Time Density
1
Scrambing ID .{
N_ID*Cell
Sample Density
N_RB_0
1
N_RB_1
276 ||
N_RB_2 T
276
N_RB_3 T
276
N_RB_4 jl
276

State — PTRS Config (Transform Precoding) ...
Simulates the transmission of the higher-layer parameter
transformPrecoderEnabled
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Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA: PTRS:TP:STATe on page 572

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:PTRS:TP:STATe on page 572

Time Density — PTRS Config (Transform Precoding) ...
Per default, an UE is configured with time density Lptrg = 1.

Set the value of this parameter to 2 to simulated an UE configured by the higher-layer
parameter timeDensityTransformPrecoding

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA:PTRS:TP:TMDensity on page 573

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:PTRS:TP:TMDensity on page 573

Scrambling ID < PTRS Config (Transform Precoding) ...
Sets whether the PTRS Scrambling ID value used for PTRS sequence generation is
configured by the NPusch ID (higher layer) or by the cell ID.

N_ID”Cell Sets the cell ID as the scrambling ID for PTRS sequence generation.
N_IDAPUSCH  Sets the NPusch ID as the scrambling ID for PTRS sequence genera-
tion.

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA:PTRS:TP:SCID on page 573

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:PTRS:TP:SCID on page 573

N_RB_x — PTRS Config (Transform Precoding) ...
Sets the higher-layer parameter sampleDensity that indicates the sample density
thresholds Ngg;.

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA:PTRS:TP:RBO on page 573

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA:PTRS:TP:RB1 on page 573

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA: PTRS: TP :RB2 on page 573

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA: PTRS:TP:RB3 on page 573

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTA: PTRS:TP:RB4 on page 573

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:PTRS:TP:RB0O on page 573

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:PTRS:TP:RB1 on page 574
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[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:PTRS:TP:RB2 on page 574
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:PTRS:TP:RB3 on page 574
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PUSCh:
DMTB:PTRS: TP:RB4 on page 574

Time domain allocation

The time domain allocation list section of the PUSCH properties contain settings rela-
ted to PUSCH time domain scheduling.

Available when "Simple Mode" = "Off".

Time Domain Allocation List

Time Domain Allocations DCIO_1 Time Domain Allocations DCI0_2
0 0
Time Domain Allocations Multi-PUSCH Multi-PUSCH Length
0 1
Time Domain Allocations DCIO ... .o it 180
Time Domain Allocations DCIO _2........ooiiiiiiiiiiiieeie e e 180
Time Domain Allocations Multi-PUSCH.............oooiiiiiiiiccccccece e, 180
MUItI-PUSCH LENGIN.....eeiiiiiiiee it e e e e e e e e e e e nnnns 180

Time Domain Allocations DCI0_1
Sets the number of time domain allocations used to calculate the bitwidth of the "Time
Domain Resource Assignment" for the UL DCI format 0_1 as specified in TS 38.214.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PDSCh:
TDANum on page 574

Time Domain Allocations DCI0_2
Sets the number of time domain allocations used to calculate the bitwidth of the "Time
Domain Resource Assignment” for the UL DCI format 0_2 as specified in TS 38.214.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PDSCh:
DCO2 : TDANum on page 575

Time Domain Allocations Multi-PUSCH

Defines the number of entries in the higher layer parameter
pusch-TimeDomainAllocationListForMultiPUSCH (number of schedulable
PUSCH) as defined in 3GPP 38.212.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:PDSCh:
MULT1 : TDANum on page 575

Multi-PUSCH Length

Defines the maximum number of schedulable PUSCH among all entries in the higher
layer parameter pusch-TimeDomainAllocationListForMultiPUSCH
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The multi-PUSCH length has effects on the length of various DCI fields.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:PDSCh:
MULT1: PLEN on page 575

5.3.7.5 PUSCH UCI settings

Access:

» Select "User/BWP Settings > UL BWP Config > PUSCH UCI".

5G New Radio A: Users/BWP Settings

Prupemes uL BWPs UL BWP Conﬁg

User: T Carrier: Cell
0

State

Scaling Alpha

I_HARQ_offset,0

|_HARQ_offset,2

Use CG-UCI

1_CSI1_offset,0 1_CSI1_offset,1

Here you can define the PUSCH uplink control information (UCI) parameters, such
as the settings of the uplink shared channel (UL-SCH), HARQ control information,
and the channel state information (CSlI).

RS 2= | L= T PSPPI 181
1/ Yo [P EPRR PRI 181
SCAING AIDNA...cceee et e e s e e e e e e e 182
IV O T O3 1= B0 PR 182
(0L € U L O SRR 182
O €U L0 I @1 T RS 182
|_CSI1_Offset,X, | CSI2_ OffSEE,Xuciiiiiiiiiiiiiiiiieie et 183
State

Enables the transmission and the configuration of the uplink control information (UCI).

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:UCI:
STATe on page 576

Mode
Defines the information transmitted on the PUSCH.
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"UCI+UL-SCH" Control information and data are multiplexed into the PUSCH.
"UCI only" Only uplink control information is transmitted on PUSCH.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:UCI:
MODE on page 576

Scaling Alpha

Sets the higher-layer parameter scaling. It defines the value of the parameter a
required for the calculation of the number of coded modulation symbols per layer for
HARQ-ACK and CSI transmissions.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:UCI:
ALPHa on page 577

I_HARQ_Offset,x
According to TS 38.213, the number of resources for multiplexing the HARQ-ACK
information in a PUSCH is defined by the information offsets BHARQACK L. .

The information offsets are defined by the indexes IPARQACK ., where :

e x=0,1,2and

® |HARQACK 4 etois used if up to 2 HARQ-ACK information bits are multiplexed

® |HARGACK . i1 is used for multiplexing of 2 to 11 HARQ-ACK information bits

® |HARQ-ACK . 2 is used if more than 11 HARQ-ACK information bits are multiplexed

Remote command:

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:UCI:
HARQ:OFF0 on page 577

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:UCI:
HARQ:OFF1 on page 577

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:UCI:
HARQ:OFF2 on page 577

Use CG-UCI
Option: R&S SMM-K148.

Turns transmission of configured grant uplink control information (CG-UCI) in the
PUSCH on and off. The CG-UCl is defined in 3GPP release 16.

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:UCI:
CGUC1:STATe on page 577

I_CG-UCI_Offset

Defines an offset for the CG-UCI according to 3GPP TS 38.213, table 9.1.3. The offset
is a value in terms of resource elements within the resource elements used by PUSCH.
Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:UCI:
CGUC1i:0FFSet on page 577
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I_CSI1_Offset,x, I_CSI2_Offset,x
According to TS 38.213, the number of resources for multiplexing the CSI information
in a PUSCH is defined by the CSI part 1 and CSI part 2 information offsets BS" e

CSI-2
and B offset-

The information offsets are defined by the indexes 1°5" oot and 1°912 ¢ ., where :
® x=0,1and

®  |OSH et @nd €912 ki o is used if up to 11 CSI bits are multiplexed

® S et @nd 16912 4 5 is used for more than 11 CSlI bits

Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:UCI:
CSI:0F10 on page 578

[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:UCI:
CSI:0F11 on page 578

[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:UCI:
CSI:0F20 on page 578

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:UCI:
CSI:0F21 on page 578

5.3.7.6 SRS settings

Access:

1. Select "User/BWP Settings > UL BWP Config > SRS".

2. Select "User/BWP Settings > UL BWP Config > SRS > Resource Set = 1".
3. Select "Resource > Config".
4

To observe the SRS allocations on the time plan, proceed as follows:

a) Select "5G NR > General > Link Direction > Uplink".
b) Select "Scheduling > PUSCH > State > Off".
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c) Select "General > Time Plan".

cell | Show @' First Subframe | Subframes
0 Carrier 0 10
Sablrames.
{ ] 1
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Figure 5-5: SRS representation on the Time Plan

a = SRS (PUSCH transmission is disabled)
b = Bandwidth part (273 RBs)

1 = Offset = 1 slot

2 = Periodicity = 10 slots

The sounding reference signal (SRS) is an UL reference signal transmitted by the
UE. The BS uses the received SRS to estimate the UL channel quality for the par-
ticular user.

The SRS structure is defined in TS 38.211, TS 38.214 and TS 38.331.

SRS structure

The SRS 5G NR structure is similar to the SRS structure used in LTE. In 5G NR, SRS
is transmitted within the BWP, based on a flexible scheduling and using only portions of
the overall channel bandwidth. Among other, the SRS supports the frequency hopping
and transmission comb techniques known from LTE.

In the time domain, the SRS resource is defined as:
® 1,2 or4 consecutive OFDM symbols (No. Sym. Ngm,pSRS )

® A starting position Start Pos. |, (i.e. the starting OFDM symbol), calculated as fol-
lows:
I0 = Nsymbs'lot -1- Ioffset
Where |6t = {0 to 5} is an offset relative to the end of a slot.

In the frequency domain, its starting position is defined by the parameter k, and the
density indication is given by the parameter frequency shift.

The SRS can be mapped to 1, 2 or 4 antenna ports (No. Ports N,,SRS ) and its transmit
Power is controlled, too.
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Settings

@ General SEHINGS.....coi i e e 185
L I O70) g (4 o] 1= 1] 0o [P 186
o SRS configuration table.........ccooiiiiiic e 186

General settings

The general settings section of the SRS properties contain settings to configure gen-
eral properties of the selected user.

State E Configured By j
SRS IE

Resource Sets

] = (T 185
CONFIGUIEA BY ... et 185
BT 0 LU (oIS T=] £ TP 185
State

Enables the SRS transmission.
Use this function to suppress the SRS indication on the "Time Plan".

Remote command:
[ :SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:
STATe on page 579

Configured By
Option: R&S SMM-K148 and -K171

Selects the 3GPP release the SRS is based on.

As of 3GPP release 16, the SRS also can also be used for positioning purposes.
Select "SRS Pos R16 IE" to generate signals in which the SRS carries positioning
information.

Note that the value ranges for several SRS resources depend on which 3GPP release
the SRS is based on.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:
CONFig on page 580

Resource Sets
Sets the number of SRS sets and thus defines the number of table rows in SRS
resource set table.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
NRSets on page 580
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Control settings

The control settings section of the SRS properties contain settings related to DCI con-
figuration.

Available when "Simple Mode" = "Off".

Request DCI0_2 Request DCI1_2
Not Configured Not Configured

=T o [ =T 15 L O 2R 186
=T o [ =T S 15 L i R 186

Request DCIO_2

Configures the higher layer parameter srs-RequestDCI0-2 available for DCI format
0_2 (number of bits of "SRS Request" DCI field).

Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:
REO2 on page 580

Request DCI1_2

Configures the higher layer parameter srs-RequestDCI0-2 available for DCI format
1_2 (number of bits of "SRS Request" DCI field).

Remote command:

[ :SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:
REQuest on page 581

SRS configuration table

The SRS table section of the SRS properties contain settings related to the SRS
resource sets. The number of table rows depends on the number of resource sets.

Resource Type Usage Resource

0| Periodic Non-codebook | Config...

[T Yo LU (ot Y/ oYY 187
[ EST= T = 187
RESOUICE > CONTIg. . tiiiiiiiiiiiiee e e e s e e s rabe e e e 187
L RESOUICES. ...ttt e et en e 187
O T ToY [1e11 1Y 20O 188
@ 1= AU 188
L SHAM POS....ecee ettt ettt ettt ettt e et n e 188
LN O, Y M ettt e ettt ettt e e 188
L PO, POS... ettt ettt en e en e e 188
O Yo T 111 AR 188
= I 2 U 189
L £ SRS et 189
L B HOP ettt ettt et n et et n ettt nen e 189
L RED. FACION. ..ttt ettt e e et e e 189
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O = 13T 010311« YOO 189
L COMD OffSEL.......cveeeieieieieirieiietee ettt 189
L Sequence Settings > CONfig.........c.ovveueuruererereeeeeeeeeeeeeeseeeeeeee e e ennenas 189
O 1Y [[oE = 111 S0P 190
L SEQUENCE ID.....eeieeeeee ettt 190
L Group or Sequence HOPPING......coucuieeieeeeeeeeeeeeeeeseee e s ee e eeee s 190
L Frequency SCaling FACOT..........ocvoueeeeeeeeeeeeeee e 190
L Start RB INAEX.......cuiueuieeieeeiceeieeeeseseseeseseasesessese s se s 190
L N, POMES. ...ttt e et ee e n et nn e 191
L PTRS POIt X .t1 ettt ittt sttt 191
L P OWET ...ttt ettt ettt ettt en e a st ettt ee s nnnana e teteeaeas 191
L ANtENNE POMS > CONFIG....c.civieieiieceeeeeeee e eee et ee et s ee s ee s es s 191
L Mapping COOTINALES. ........cuveeeeeeeeeeeeeeeeeeeeeeeee et eeee e ee s eeseeee e 191
L MaPPING tADIE. ...t ee e 192

Resource Type

Indicates that periodic SRS transmission is configured.

Periodic SRS means that the SRS occurs at regular time interval. "Aperiodic" and
"Semi-Persistent" SRS will be supported in a future firmware version.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RSTYpe on page 582

Usage

Indicates whether a codebook based or a non-codebook based transmission is used.
The value is set automatically and resembles the transmission method selected for
PUSCH, see "UL BWP Config > PUSCH" > TxConfig.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:USAGe on page 582

Resource > Config
Opens a dialog where you configure the SRS resources for the selected SRS resource

set.

Resources < Resource > Config
Sets the number of SRS resources in the SRS resource set.

Each SRS resource is configured in an individual row in the SRS resource table.

The maximum number of SRS resources depends on whether TxConfig = "Codebook"
or not.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:NRESources on page 582
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Periodicity < Resource > Config

If Usage = "Periodic", sets the SRS repetition factor Tgrs. The periodicity is a time
interval defined as number of slots that indicates how often (i.e. after how many slots)
the SRS is transmitted.

As smaller the periodicity value as frequent is the SRS transmission. To enable the
SRS for example in each slot, set "Periodicity = 1 slot".

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(0>:PER on page 583

Offset — Resource > Config

If Usage = "Periodic" and Periodicity = "2 slots", sets time position of first SRS alloca-
tion within an SRS periodicity, given as an offset in number of slots (Tset) from the
start of the frame.

Logically, the maximum offset value is calculated as SRS Periodicity - 1.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(0>:0FFSet on page 583

Start Pos. < Resource > Config

Sets the starting position of the SRS allocation I, within a slot. The value gives the
OFDM symbol number counted backwards from the end of a slot, see "SRS structure”
on page 184.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user0>:SPOS on page 583

No. Sym. — Resource > Config
Sets the number of consecutive OFDM symbols (NsymbSRS) the SRS resource spans.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(0>:SYMNumber on page 583

Freq. Pos. — Resource > Config
Sets the parameter k, that defines the starting position of the SRS allocation in the fre-

quency domain.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(0>:FPOS on page 584

Freq. Shift — Resource > Config

The frequency shift ng,; influence the SRS transmission density in the frequency
domain.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user0>:FQSHift on page 584
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B SRS — Resource > Config
Sets the filed b-SRS contained in the higher-layer parameter freqHopping and used
to define the length of the SRS sequence, see TS 38.211, Table 6.4.1.4.3-1.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(0>:BSRS on page 584

C SRS — Resource > Config
Sets the filed c-SRS contained in the higher-layer parameter freqHopping and used
to define the length of the SRS sequence, see TS 38.211, Table 6.4.1.4.3-1.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user0>:CSRS on page 585

B Hop — Resource > Config
Sets the parameter by, that defines the frequency hopping of the SRS.

Set "B Hop" > "B SRS" to disable frequency hopping ("Rep. Factor" = 1).
Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(0>:BHOP on page 585

Rep. Factor — Resource > Config
If B Hop < B SRS, defines how many times the SRS symbols are repeated.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(0>:REFactor on page 585

Trans. Comb — Resource > Config
Transmission comb (kg¢) is a method for interleaving SRS symbols by using alternating
subcarriers (only the even or odd subcarriers).

The value of k¢ defines the maximum number of cyclic shifts nggs®® (Cyclic Shift).

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user0>:TRTComb on page 585

Comb Offset — Resource > Config
Sets the parameter transmission comb offset.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user0>:COFFset on page 586

Sequence Settings > Config < Resource > Config

Access: "User/BWP Settings > UL BWP Config > SRS > Resource Set = 1", "Resource
> Config" and select "Sequence > Config".
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— X
Cyclic Shift
1
Sequence ID
0
Group or Sequence Hopping 9
Neither

Cyclic Shift — Sequence Settings > Config — Resource > Config

Sets the number of cyclic shifts nggrs®®, required for the SRS sequence generation
according to TS 38.211.

Remote command:

[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(0>:SEQ:CYCShift on page 586

Sequence ID — Sequence Settings > Config — Resource > Config

Sets the higher-layer parameter sequenceId (npSR®), required for the SRS sequence
generation according to TS 38.211.

Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user0>:SEQ:ID on page 586

Group or Sequence Hopping < Sequence Settings > Config — Resource > Con-
fig

Sets the higher-layer parameter groupOrSequenceHopping that defines the
sequence group, required for the SRS sequence generation according to TS 38.211.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(0>:SEQ:HOPPing on page 587

Frequency Scaling Factor — Sequence Settings > Config — Resource > Config
Option: R&S SMM-K171

Selects the frequency scaling factor defined in 3GPP 38.211, chapter 6.4.1.4.3.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user0>:FS:FSFactor on page 581

Start RB Index < Sequence Settings > Config < Resource > Config
Option: R&S SMM-K171

Defines the start RB index defined in 3GPP 38.331. The parameter is defined through
the RRC parameter startRbIndexAndFreqScalingFactor.

Values depend on the frequency scaling factor: possible values = scaling factor - 1.
Available if the frequency scaling factor > 1.
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Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user0>:FS:SRIDx on page 581

No. Ports — Resource > Config
If TxConfig = "Codebook", sets how many antenna ports (AP) are used for every SRS
transmission. The same number of antenna ports is used for all SRS resources.

If "Non-Codebook" transmission is used, the value of the parameter "No. Ports" is set
automatically.

Remote command:
[ :SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(>:NAPort on page 587

PTRS Port Idx < Resource > Config
Sets the PTRS antenna port index. The maximum number of configured PTRS ports is
set with the parameter Max Number of Ports.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(0>:PTRS on page 588

Power <— Resource > Config
Sets the SRS power.

The value is set relative to the PUSCH power.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user0>:POWer on page 587

Antenna Ports > Config — Resource > Config
Access: "User/BWP Settings > UL BWP Config > SRS > Resource Set = 1", "Resource
> Config" and select "Antenna Ports > Config".

5G New Radio A (U0/C0/BO/RS0/R0) SRS AP Mapping  [RNEEEEREED 4

Mapping Coordinates

b

Cartesian

AP 1000
Real Imag

BB A 1.000+j0.000

For details on the antenna ports-mapping concept, see Chapter 2.10, "Antenna port
mapping", on page 27.

Mapping Coordinates «— Antenna Ports > Config <— Resource > Config

Switches representation between the "Cartesian" (Real/Imag) and "Cylindrical" (Magn./
Phase) coordinates.
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Mapping table — Antenna Ports > Config < Resource > Config
Defines the mapping of the antenna ports (AP) to the physical antennas.

Set the number of antenna ports (AP) with the parameter No. Ports.

For details on the antenna ports-mapping concept, see Chapter 2.10, "Antenna port
mapping", on page 27.

Remote command:

"Mapping Coordinates = Cartesian":

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user0>:APMap:AP<ap>:ROW<apr>:REATL on page 588

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(0>:APMap:AP<ap>:ROW<apr>:IMAGinary on page 588
"Mapping Coordinates = Cylindrical™:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(0>:APMap:AP<ap>:ROW<apr>:MAGNitude on page 589

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:UL:BWP<bwp>:SRS:RS:
SET<gr0>:RES<user(0>:APMap:AP<ap>:ROW<apr>:PHASe on page 589

5.3.8 SL BWP configuration settings

Access:
1. Select "5G New Radio > General > Link Direction > Sidelink".

2. Select "General > Users/BWPs" > "SL BWP Config".
5G New Radio A: Users/BWP Settings
F‘ro EI’tIES SL BWPs [BIN:IS Conﬁ

User: Carrier: Cell
0 0 0

Number of Resource Pools

0 10 0 10 1 1 640AM 0 2 Config...

0 120 0 25 4 6 2560AM 0 2 Config...

The dialog includes settings to configure sidelink resource pools.

e Basic resource pool management..........ccuuuiiiiiiiiiiie e 193
Resource pool configuration table............cc.ecoiiiiiiiii e 193
Enhanced resource pool configuration...........ccocueeiiiiiiiiee e 196
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5.3.8.1

5.3.8.2

Users / BWPs settings

Basic resource pool management

Basic resource pool management settings allow you to select which signal part you
want to configure.

LT 193
(7= | TR 193
B N P e a e 193
NUmMber Of RESOUICE POOIS..... .ot e e e e 193
User:

Selects the user to be configured.
Available if the number of users is greater than 1.

Remote command:
via suffix at USER<ch>

Cell
Selects/indicates to which carrier/cell the settings apply.

Remote command:
via suffix at CELL<ch>

BWP
Select the bandwidth parts (BWP) whose settings are displayed for configuration.

There are one or more BWPs, as set with the parameter "User/BWP Settings > DL
BWPs" > Number of SL BWPs.

Remote command:
via suffix at BWp<dir0>

Number of Resource Pools
Defines the number of resource pools used for sidelink transmissions.

A resource pool is a set of resource blocks that can span multiple subcarriers (sub-
channels) in the frequency domain and subframes in the time domain. Within a sub-
frame, each slot is automatically assigned to certain channels (PSSCH, PSCCH or S-
SS/PSBCH).

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RESPool:NRESpool on page 591

Resource pool configuration table

The resource pool configuration table contains settings to configure each resource
pool. Each row in the table represents on resource pool. The number of rows therefore
depends on the number of resource pools you have defined.

DDttt e eeeeeeeeeeeattetetre—e——————————————————————aaeeeeeaaaaaieiene 194
NUMDEE Of PRBS.....cceiiiiiiiitiieieieie et ettt e ettt e ae e e s e e e eeeeaaaaeeeeeeeeesssssnranes 194
] e= T A = TSP 194
SUDCNANNEI SIZE... ..ottt e e e e e e e e aaaanns 194
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Number of SUDChANNEIS........... e 194
MUlti RESEIVE RESOUICE. ... .ccceeeeeee ettt e e e e e e e e e e e e e e e eeaa e e e e eeeanan 195
Reserve Resource Period LiSt........coooeeiiiieeeee e 195
1Y (O3S T =1 o] L= T 195
AdditioNal MCS TabI......uuueriiiiiiiieieiee ettt e e e e e e e e e eeeeeeeeeeeeeeeens 195
MaxX NUMDEI PEF RESEIVE.....uuiuiiiiciiieie et e e e e e e e e e e e e e aeeeeeeees 195
(070111 { o TR TRRRRPRP 196
ID

Shows the unique identifier for the resource pool in the range from 0 to 639.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RESPool:RES<gr(0>:INDicator on page 592

Number of PRBs
Defines the number of contiguous physical resource blocks (PRB) the resource pool
uses and therefore its overall size in the resource grid.

The number of physical resource blocks has an effect on the available subchannel
sizes and the supported number of subchannels.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RESPool:RES<gr0>:NPRB on page 593

Start RB
Defines the first resource block in the bandwidth part that the resource pool uses.

The value range depends on the number of physical resource blocks that the resource
pool occupies.

Remote command:
[ : SOURce<hw>] :BB:NR5G:UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RESPool:RES<gr0>:STRB on page 595

Subchannel Size
Defines the size of a resource pool subchannel in terms of physical resource blocks. In
the frequency domain, a resource pool can consist of one or more subchannels.

Subchannel sizes are a set of predefined values whose availability depends on the
number of physical resource blocks that the resource pool occupies.

For example, if you assign 50 PRBs to the resource pool, you can define a subchannel
size up to 50 resource blocks. In that case, the subchannel would occupy all PRBs.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RESPool:RES<gr(0>:SCHSize on page 595

Number of Subchannels
Selects the number of subchannels of the resource pool.

The number of subchannels you can define depends on the number of physical
resource blocks that the resource pool occupies and the size of the subchannel.
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For example, if you assign 50 PRBs to the resource pool and define a subchannel size
of 25 resource blocks, you can create up to two subchannels.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RESPool:RES<gr(0>:NSUBchannels on page 593

Multi Reserve Resource

Turns reservation of a sidelink resource for an initial transmission of a TB by an SCI
associated with a different TB, based on sensing and resource selection procedure on
and off.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RESPool:RES<gr(0>:MREServe on page 592

Reserve Resource Period List
Defines the possible resource reservation period allowed in the resource pool in the
unit of ms.

This value corresponds to higher layer parameter
sl-ResourceReservePeriodList defined in 3GPP 38.331.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RESPool:RES<gr0>:REPList on page 594

MCS Table
Selects the modulation scheme of the resource pool.

Sidelink resource pools can have a 64QAM, 256QAM or 64QAMLowSE modulation.
Remote command:

[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RESPool:RES<gr0>:MSCTable on page 592

Additional MCS Table
Selects the MCS table additionally used by the resource pool.

This value corresponds to higher layer parameter s1-Additional-MCS-Table
defined in 3GPP 38.331.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RESPool:RES<gr0>:AMCS on page 591

Max Number per Reserve
Defines the maximum number of reserved PSCCH/PSSCH resources that can be indi-
cated by an SCI.

This value corresponds to higher layer parameter s1-MaxNumPerReserve defined in
3GPP 38.331.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RESPool:RES<gr0>:MNPRes on page 592
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Config
Opens a dialog with enhanced settings for the resource pool.

5.3.8.3 Enhanced resource pool configuration

Contains settings to configure PSSCH and PSCCH properties in the corresponding
resource pool.

5G New Radio A: Resource Pool 0 Settings

PSSCH

DMRS Pattern 2

Scaling Factor

j DMRS Pattern 3 ’j
DMRS Pattern 4 E -
fOp5
betaOffset1 betaOffset2
0 0
betaOffset3 betaOffset4
9] 0
Reserved Bits
2
[ ST = 11 (Y o 2 S 196
S Toz= 1 g o [ o= Te1 (o ]y PRSPPI 196
oT=Y P=1 O £ =Y i R PSPPIt 197
RESEIVEA BilS.....ccitiiiiiiiiiie ettt e ettt e e e e e e et seeeeesb e e eeserabaeaaeees 197

DMRS Pattern 2 ... 4
Turns DMRS time domain patterns in the first stage SCI (SCI1A) on and off.

The number of DMRS pattern in SCI1A depends on the number of active DMRS pat-
terns.

These values corresponds to higher layer parameter
s1-PSSCH-DMRS-TimePatternList defined in 3GPP 38.331.

Remote command:

DMRS pattern 2: [ : SOURce<hw>] : BB:NR5G: UBWP: USER<us>:CELL<cc>:SL:
BWP<bwp>:RESPool:RES<gr0>:PAT2 on page 593

DMRS pattern 3: [ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:SL:
BWP<bwp>:RESPool:RES<gr0>:PAT3 on page 593

DMRS pattern 4: [ : SOURce<hw>] :BB:NR5G: UBWP : USER<us>:CELL<cc>:SL:
BWP<bwp>:RESPool:RES<gr0>:PAT4 on page 593

Scaling Factor
Selects a scaling factor to limit the number of resource elements assigned to the sec-
ond stage SCl on PSSCH.

This value corresponds to higher layer parameter s1-Scaling defined in 3GPP
38.331.
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Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RESPool:RES<gr(0>:SCALing on page 594

betaOffset1 ... 4
Defines beta-offset values to determine the number of coded modulation symbols for
second stage SCI (SCI2).

These values corresponds to higher layer parameter s1-BetaOffsets2ndSCI
defined in 3GPP 38.331.

Remote command:

betaOffset1: [ : SOURce<hw>] : BB:NR5G: UBWP: USER<us>:CELL<cc>:SL:
BWP<bwp>:RESPool:RES<gr0>:BOF1 on page 591

betaOffset2: [ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:SL:
BWP<bwp>:RESPool :RES<gr0>:BOF2 on page 591

betaOffset3: [ : SOURce<hw>] :BB:NR5G: UBWP: USER<us>:CELL<cc>:SL:
BWP<bwp>:RESPool:RES<gr0>:BOF3 on page 591

betaOffset4: [ : SOURce<hw>] : BB:NR5G: UBWP: USER<us>:CELL<cc>:SL:
BWP<bwp>:RESPool:RES<gr0>:BOF4 on page 591

Reserved Bits
Defines the number of reserved bits in the first stage SCI pattern (SCI1A).

This value corresponds to higher layer parameter s1-NumReservedBits defined in
3GPP 38.331.

Remote command:
[ : SOURce<hw>] :BB:NR5G: UBWP:USER<us>:CELL<cc>:SL:BWP<bwp>:
RESPool:RES<gr(0>:RESBits on page 594
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5.4 Scheduling settings

Access:

> Select "Baseband > 5G NR > Scheduling".

5G New Radio A: Scheduling Settings

Cell j Subframe Prev j Next

Config...| 0.

Info...

Info...

This dialog displays an overview of distribution of the configured allocations in the
time domain.

Because the slot is the basis time unit in 5G NR and the basis granularity in the
numerologies, the 5G NR scheduling is performed on a per slot basis. In com-
parison, the LTE scheduling is subframe-based. However, the scheduling dialog
still shows the configuration of a complete subframe, as the subframe (besides the
frame) is the common time boundary between the different numerologies.

Scheduling table: Understanding the displayed information

The allocation table lists the characteristics of all used allocations over all bandwidth
parts and users for the corresponding link direction.

The table has two sections that distinguish the allocations between common and user-
specific allocations.

® "Common" allocations:
All allocations that are independent of a specific user. These allocations include
SS/PBCH allocations (downlink only), puncturing allocations, dummy RE alloca-
tions or positioning reference signal allocations (downlink only). Most of these allo-
cations are configured elsewhere in the user interface and are therefore read-only,
with the exception of puncturing allocations.

e "User x BWP x" allocations:
All allocations that are specific to a certain user. The table contains a group of allo-
cations for each user throughout all bandwidth parts. The number of groups there-
fore depends on the number of users you have defined in each bandwidth part you
have defined. User allocations include PDSCH and CORESET allocations (down-
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link), PUSCH, PRACH and PUCCH allocations (uplink), LTE-CRS allocations or
CSI-RS allocations.

You can collapse or expand each allocation group by selecting the arrow in the leftmost
column of the table.

There are two types of allocations: configurable allocations and read-only allocations.

® Configurable allocations
You can configure these allocations in the first 256 subframes. The configurable
allocations are always the first allocations in each allocation group.
To append or remove allocations of this type, set the number of allocations (No. of
Allocations) for the corresponding group.
Once configured, these allocations are repeated as defined in the Repetition/Repe-
tition Type field.

® Read-only allocations
These allocations are configured automatically, based on: scheduling mode, DCI,
repetition of an allocation configured in previous/same subframe, ongoing alloca-
tions, aggregated PDSCH, or because they are configured elsewhere, like for
example SS/PBCH, SRS, CSI-RS, dummy RE.
You can observe the allocations in all available subframes, where the number of
subframes depends on the ARB sequence length.

The icon @ at the beginning of a table row, indicates that this allocation is set as Burst
Mode Ref Alloc Identifier for the "Burst" power mode.

To offer a better overview of the 5G NR frame structure in configurations including sev-
eral slots, i.e. complicated TDD settings, the Slot column displays the slot number in
the frame in parentheses next to the slot number in the subframe.

Allocating channels in the time and frequency domains

The following settings define the allocation position:

® SC Spacing/CP (defines the available resources)

® Time domain: Slot, No. Sym. and Sym. Offset

® Frequency domain: No. RB and RB Offset

® Repetition/Repetition Type

The allocation table shows information on the selected channel or signal. Additionally,

for each "User x BWP x" summary information is also displayed, if this information
affects the channel allocation within the BWP, e.g. SC Spacing/CP or No. RB.

If allocations are overlapping, a conflict is indicated in the most left column of the allo-

cation table.

Settings:
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Cell

Selects/indicates to which carrier/cell the settings apply.

Remote command:
via suffix at CELL<ch>

All Users
Selects the number of users shown in the scheduling table.

If on, the scheduling table shows all configurable users at the same time. Each row in
the table corresponds to one user. The "Content" column shows the user ("User 0",
"User 1" etc.).

If off, the scheduling table contains only one user (one row). You can select the dis-
played user in the "User(s)" field.

The table can display a maximum of 10 users. If you set up more than 10 configurable
users, the table shows only one user at a time ("All Users" field is unavailable). Instead
of displaying several users, the table only contains the currently selected user.

Remote command:
n/a
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User(s)

Selects the user you can configure in the scheduling table. The selected user is repre-
sented as a single row in the scheduling table. The range of users depends on the
number of users you have defined.

Available if all users is off.

Remote command:
n/a

Subframe
Sets the subframe to be configured.

The maximum number of available subframes Ng is calculated as follows:
Ngr = 10 * "ARB Sequence Length" - 1

Remote command:
via suffix at SUBF<st0>

Next/Prev
Navigates through the subframes.

Remote command:
n.a.

Expand/Collapse
Shows/hides the group of settings.

Remote command:
n.a.

Conflict
A conflict is indicated if two allocations with the same priority overlap.

o PDSCH

Allocation overlaps with another allocation.

Observe also the Time Plan.

Remote command:
[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:CONFlict? on page 599

Content
Selects the allocation type. The allocation type is the allocated channel or signal.

The allocation type also defines which cells / columns are available and editable in the
scheduling table.

Common allocations:

® Dummy RE allocations
Dummy RE information is read only and the number of used allocations depends
its configuration. For more information about configuring dummy REs, see Chap-
ter 5.2.10, "Dummy REs settings", on page 84.
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Puncturing allocations

The number of used puncturing allocations is variable. You can configure these
allocations directly in the scheduling table.

Puncturing allocations are necessary for NB-loT in-band testing according to 3GPP
38.141-1, chapter 4.9.2.2.9. Puncturing allocations always have zero power.
SS/PBCH (downlink only)

SS/PBCH information is read only and the number of used allocations depends its
configuration. For more information about configuring the SS/PBCH, see Chap-

ter 5.2.7, "SS/PBCH settings", on page 68.

PRS (downlink only)

PRS information is read only and the number of used allocations depends its con-
figuration. For more information about configuring the PRS, see Chapter 5.2.9,
"PRS settings", on page 78.

If "Node > PRS" > State = "On", PRS allocations are configured automatically.
S-SS/PSBCH (sidelink only)

S-SS/PSBCH information is read only and the number of used allocations depends
its configuration. For more information about configuring the S-SS/PSBCH, see
Chapter 5.2.8, "S-SS/PSBCH settings", on page 75.

Requires Option: R&S SMM-K170

User allocations:

PDSCH and CORESET (downlink only)

The number of used PDSCH and CORESET allocations is variable. You can con-

figure the these allocations directly in the scheduling table. For additional informa-

tion about enhanced PDSCH and CORESET settings, see Chapter 5.5, "PDSCH

and PUSCH settings", on page 212 and Chapter 5.6, "CORESET settings",

on page 237.

If PDSCH Scheduling = "Auto/DCI", the "Content" = "CORESET".

(PDSCH allocations are configured automatically)

LTE-CRS (downlink only)

LTE-CRS information is read only and the number of used allocations depends its

configuration. For more information about configuring the LTE-CRS, see Chap-

ter 5.2.6, "LTE-CRS coexistence settings", on page 65.

CSI-RS (downlink only)

Configuring CSI-RS allocations is possible in two ways that are independent from

each other.

— Directly via the "Scheduling" dialog.
To configure CSI-RS allocations like this, select "Content" = "CSI-RS" for the
corresponding allocation. This method allows you to edit various characteristics
in the corresponding row of the scheduling table. More advanced settings
become available when you select "Config" for the corresponding allocation.
For more information, see Chapter 5.7, "CSI-RS settings (scheduling table)",
on page 269.

— Via the user / bandwidth part settings dialog.
To configure CSI-RS allocations like this, select "Users/BWPs" > "DL BWP
Config" > "ZP / NZP CSI-RS". This method adds read-only allocations to the
scheduling table. The number of rows depends on the number of resource sets
you have defined for the CSI-RS. For more information about configuring the
CSI-RS, see Chapter 5.3.6.6, "ZP CSI-RS settings", on page 144 and Chap-
ter 5.3.6.7, "NZP CSI-RS settings", on page 147.

RIM-RS
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The number of used RIM-RS allocations is variable. You can configure the these
allocations directly in the scheduling table. For more information about the RIM-RS
settings, see Chapter 5.8, "RIM-RS setting (scheduling table)", on page 272.
® PUSCH and PUCCH (uplink only)
The number of used PUSCH and PUCCH allocations is variable. You can configure
the these allocations directly in the scheduling table. For additional information
about enhanced PUSCH and PUCCH settings, see Chapter 5.5, "PDSCH and
PUSCH settings", on page 212 and Chapter 5.9, "PUCCH settings", on page 273.
® PRACH (uplink only)
The number of used PRACH allocations is variable. You can configure the these
allocations directly in the scheduling table. For additional information about
enhanced PRACH settings, see Chapter 5.10, "PRACH settings", on page 280.
® SRS (uplink only)
Configuring SRS allocations is possible in two ways that are independent from
each other.
— Directly via the "Scheduling" dialog.
To configure SRS allocations like this, select "Content" = "SRS" for the corre-
sponding allocation. This method allows you to edit various characteristics in
the corresponding row of the scheduling table. More advanced settings
become available when you select "Config" for the corresponding allocation.
For more information, see Chapter 5.11, "SRS settings (scheduling table)",
on page 282.
— Via the user / bandwidth part settings dialog.
To configure SRS allocations like this, select "Users/BWPs" > "UL BWP Config"
> "SRS". This method adds read-only allocations to the scheduling table. The
number of rows depends on the number of resource sets you have defined for
the SRS. For more information about configuring the SRS, see Chapter 5.3.7.6,
"SRS settings", on page 183.
® PSSCH and PSCCH (sidelink only)
The number of used PSSCH and PSCCH allocations is variable. You can configure
the these allocations directly in the scheduling table. For additional information
about enhanced PSSCH and PSCCH settings, see Chapter 5.12, "PSSCH and
PSCCH settings", on page 288.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWiPart<bwp>:ALLoc<al>:CONTent on page 600

No. of Allocations
Defines the number of configurable allocations.

® For "Common" allocations, you can define the number of puncturing allocations.
® For each "User x BWP x" group, you can define the number of user allocations.

Remote command:

Common allocations: [ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:
NALLoc on page 609

User allocations: [ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:
USER<us>:BWPart<bwp>:NALLoc on page 609
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Copy To...
Opens the "Copy To" dialog which enables you to copy the settings to another sub-
frame and slot.

Copy To b ¢

Subframe

2
Slot

Q-

Remote command:
n.a.

Subframe
Sets the target subframe to copy the settings to.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:COPYto:SUBF on page 601

Slot
Sets the target slot to copy the settings to.

Remote command:
Copy To Slot: [ : SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:
USER<us>:BWPart<bwp>:ALLoc<al>:COPYto:SLOT on page 601

Apply
Starts the copying process.

Remote command:
Copy To Apply: [ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:
USER<us>:BWPart<bwp>:ALLoc<al>:COPYto:APPLy on page 600

SC Spacing/CP
Selects a combination of the subcarrier spacing (SCS) and the cyclic prefix (CP),
where the available values depend on the "Deployment".

See Table 2-2.
The provided values depend on the channel type.

The SCS of the selected BWP is also displayed, because the channel allocation in the
frequency domain depends on this value.

Note that for most channel types, the subcarrier spacing in the scheduling table is
read-only.
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Remote command:

PRACH: [:SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:RESulting:ALLoc<al>:PRACh:SCSPacing? on page 606
RIM-RS: [ : SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:COMMon :
ALLoc<al>:RIMRs:SCSPacing on page 606

Slot
Sets the start slot in the subframe for the selected allocation. The available slots
depend on the channel-specific SC Spacing/CP as follows:

Slot SCS/CP
(as selected for the specific channel)
0 15 kHz NCP
Oto1 30 kHz NCP
O0to3 60 kHz NCP
60 kHz ECP
Oto7 120 kHz NCP
0to 15 240 kHz NCP

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BilPart<bwp>:ALLoc<al>:SLOT on page 607

Mapping Type
Defines to which symbols of the PDSCH/PUSCH allocation the demodulation refer-
ence signals (DMRS) are mapped.

Selection of the PDSCH-mapping type depends on the "Additional Position Index"dia-
log. If the "Addtional Position Index" < 1 a selection of the mapping type B is possible.

The PUSCH-mapping type is in case of "FRC" read-only. Otherwise a selection
between mapping type "A" and "B" is always allowed.

Release 16 increases the number and length of the symbols the DMRS can use for
mapping type B (downlink only).

Unavailable in the sidelink application.
"A" Location relative to the start of the slot.
"B" Location relative to the start of the PDSCH resources.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:MAPType on page 603

Format
In uplink, selects the PUCCH format.

3GPP defines several PUCCH formats. The PUCCH format affects several PUCCH
characteristics, like the mapping to physical resource blocks.
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You can select a different PUCCH format for each PUCCH allocation. Depending on
the format, you can access different enhanced settings for the PUCCH.

For FR2-2 deployment frequency range, you can allocate up to 16 resource blocks to a
PUCCH allocation, depending on the selected PUCCH format.

Remote command:
[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BilPart<bwp>:ALLoc<al>:FMT on page 602

Map Type / Format / Seq. Len.
Option: R&S SMM-K148.

Defines the PRACH sequence length for unlicensed spectrum.

The sequence length depends on the PRACH subcarrier spacing. Additional sequence
lengths become available when you turn on shared spectrum access.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:SEQLength on page 607

No. Sym.
Indicates the time duration of the allocation inside the slot.

Notes on the available number of symbols.

® The number of symbols depend on the cyclic prefix (CP) and the Mapping Type.
For details, see Table 5-2.

® The parameters "No. Sym." and "Sym. Offset" are interdepended; their sum must
not exceed the maximum of 14 or 12 symbols, for normal and extended CP
respectively.

® For SRS allocations, the value is set with "Users/BWP > UL BWP Config > SRS >
SRS Resource Table > Resource > Config" > No. Sym..

® For PUSCH allocations, the number of symbols is limited If intra slot frequency
hopping is enabled:
— Mapping type A: minimum 8
— Mapping type B: minimum 2

® On the sidelink, an allocation has a size between 7 and 14 symbols, because there
is no extended cylic prefix and no mapping type.

Table 5-2: No. Sym. (L)

Mapping Type Normal cyclic prefix Extended cyclic prefix
Mapping type A 3,14 3,12
Mapping type B 2,4,7 2,4,6

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:SYMNumber on page 608

Sym. Offset
Sets the allocation's start (OFDM symbol) within the slot.
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Notes on the symbol offset.

® The available values depend on the channel-specific SC Spacing/CP and the Map-
ping Type, see Table 5-3.

® For SRS allocations, the value is set with "Users/BWP > UL BWP Config > SRS >
SRS Resource Table > Resource > Config" > Offset.

® For sidelink allocations, the mapping type is unavailable and therefore has no
effects on the symbol offset.

Table 5-3: Sym. Offset

Mapping Type Normal cyclic prefix Extended cyclic prefix
Mapping type A 0,1,2,3 0,1,2,3
Mapping type B 0,12 0,10

If the value "Sym. Offset" is read-only or not, depends on:
® Number of symbols

Content type (PDSCH / PUSCH / PRACH / ...)
Mapping type

DMRS Type A position

Cyclic prefix / numerology

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:SYMoffset on page 608

No. RB
Sets the bandwidth (frequency size) of selected allocation in terms of resource blocks
(RB).

The number of resource blocks generally depends on the SCS of the corresponding
BWHP, set with the parameter "Users/BWP > DL/UL BWPs" > SC Spacing/CP. Observe
the number of total available RBs in the selected "User x, BWP x".

The number of RB per channel also depends on the channel type as follows:

® CORESET allocations always span a multiple of 6 resource blocks. Thus, only val-
ues that are multiple of 6 are allowed for these allocations.

® The number of resource blocks that are available for PUSCH depends on whether
the transform precoding is enabled or not (that is if DFT-s-OFDM is applied), see
"Transform Precoding" on page 208.

® The number of resource blocks of the PRACH allocation are set automatically,
depending on the selected SC Spacing/CP.

® The number of resource blocks of the PUCCH allocation is limited when Transform
Precoding is enabled. In this case setting the "No. of RB" to 7, 11 or 13 is prohibi-
ted.
For PUCCH formats FO, F1 and F4 in FR2-2, you can use up to 16 resource blocks
for each PUCCH allocation. This feature requires R&S SMM-K171.

Symbol "-" indicates that the CORESET or PxSCH allocations are defined as bitmaps:
® "Scheduling > CORESET > Config > General" > Frequency Domain Resources
® "Scheduling > PxSCH > Config > General" > Resource Allocation = "Type 0"
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Remote command:

[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:RBNumber on page 605

[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWlPart<bwp>:ALLoc<al>:PRACh:RBNumber? on page 704

RB Offset
Adds a frequency offset and sets the start resource block of the selected allocation.

The value range depends on the selected channel type and the parameters SC Spac-
ing/CP and No. RB.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BiiPart<bwp>:ALLoc<al>:RBOFfset on page 605

Transform Precoding
In UL, you can define which access method is used, the optional DFT-s-OFDM or the
CP-OFDM.

See also Chapter 2.3, "Multiple accesses schemes", on page 19.
"On" Enables the precoding operation and thus enables the DFT-s-OFDM.
"Off" Disables the precoding operation and thus enables the CP-OFDM.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:TPSTate on page 609

Settings
Opens dialogs with additional setting or information.

Config < Settings
Opens the dialogs for configuration of the corresponding settings.

See:

Chapter 5.2.7, "SS/PBCH settings", on page 68

Chapter 5.2.10, "Dummy REs settings", on page 84
Chapter 5.3.4, "DL/UL BWPs settings", on page 107
Chapter 5.5, "PDSCH and PUSCH settings", on page 212
Chapter 5.6, "CORESET settings", on page 237

Chapter 5.9, "PUCCH settings", on page 273

Chapter 5.12, "PSSCH and PSCCH settings", on page 288

Info — Settings

Opens the "Resulting Allocation Info" dialog with details on the automatically allocated
and repeated resources, like, for example, PDSCH created from DCls or repeated
PDSCH or CORESET.
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5G New Radio A (U0/B0/AD) : Resulting Allocation Info —_— ‘ X

Name Value

= content

E pdcchs

S o

scramblingmti 0
cre rnti 0

cce startindex O

aggregation level L1

= common settings

slot in frame 1

power dB 0

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:INFO? on page 602

Power
Sets the power for the selected allocation relative to the power of the other allocations.

Allocations with "Power = 0 dB" use the same power level.
Unavailable for puncturing allocations.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:POWer on page 604

State
Sets the allocation to active or inactive state.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:STATe on page 608
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Repetition/Repetition Type
® Configurable allocations
Displays if and how often the allocation is repeated.
Select the field to open the Repetition Settings dialog where you can reconfigure
the repetition.
® Read-only allocations
Indicates the read-only reason, e.g. ongoing allocation, from SF#, etc.
Select this indication to access the setting that causes the configuration.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:REPetitions on page 605

Repetition Settings
Access: "Baseband > 5G NR > Scheduling > Repetition".

Repetition X

Repetition Type

i

Custom
Period
10 Slots
Duration
1 Slots

Repetition Type < Repetition Settings
Sets if and how the allocation is repeated, e.g. per slot, per subframe, on a per frame
basis or at a user-defined period.

"Off" The allocation is transmitted once.

"Slot", "Subframe", "Frame"
Available for "Content = PDSCH/PUSCH/PUCCH/CORESET".
The allocation is transmitted every slot, subframe, or frame.
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"Custom" User-defined repetition pattern, set as Duration and Period.
Use the "Time Plan" to observe the current scheduling.

Example:

Subframes

0 5 10
50

. Frequency (/MH2)
BHE L BB
PR PR R P

0 05 1 15 25 35 4 45 55 6 6.5 75 &5 9.5 10
Time (/ms)

e Foscn [esmoOREE]

Figure 5-6: Repetition Type = Custom: Representation on the Time Plan

1 = Duration = "2 Slots"
2 = Period = "5 Slots"

If "Quick Setting" configuration with "Duplexing = TDD" is applied, the
values set here resemble the slot configuration set in the "Quick Set-
ting" > Frame format dialog.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWlPart<bwp>:ALLoc<al>:REPetitions on page 605

Period < Repetition Settings
Sets after how many slots the group of configurable allocation and its repetitions is
repeated, see User-defined repetition.

The maximum repartition period is calculated as follows:

RepPeriod,,.x = #SlotsPerFrame * "SequncelLength", where

® #SlotsPerFrame: is the number of available slots within a frame and depends on
the used subcarrier spacing

® "Sequncelength": is the ARB sequence length as set with the parameter "Output/
Power > Output" > Sequence Length.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PERiod on page 604

Duration <— Repetition Settings
Sets in how many consecutive slots within a frame the allocation is repeated.
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PDSCH and PUSCH settings

[RIR[R]R] [R[R[RIR|

Figure 5-7: User-defined repetition

C = Configurable allocation

R = Repetition

Duration = Number of consecutive slots in that the allocation is transmitted

Period = Sets after how many slots the group of configurable allocation and its repetitions is repeated

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:DURation on page 601

PDSCH and PUSCH settings

Access:

1. PDSCH settings:

a) Select "5G New Radio > General > Link Direction > Downlink".
b) Select "5G New Radio > Scheduling".

c) Select "User x BWP x > Content > PDSCH".

d) Select "PDSCH > Settings > Config".

5G New Radio A (U0/B0/A1) PDSCH Settings

General DMRS PTRS Antenna Ports m
Auto Manual
PDSCH Type Number of Codewords
DCI Format 1_1 2
Rate Match Pattern Grou
Scheduled by CORESET 0 (] P 4
None
Resource Allocation
Type 1
Burst Mode Ref Alloc Identifier E
Index to Frequency Hopping Offset
Frequency Hopping D quency Hopping 0
Transport Block 1
Modulation Number of Physical Bits
QPSK 136 080
Custom Constellation Points []
Transport Block 2

2. PUSCH settings:

a) Select "5G New Radio > General > Link Direction > Uplink".
b) Select "5G New Radio > Scheduling".
c) Select "User x BWP x > Content > PUSCH".
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d) Select "PUSCH > Settings > Config".

5G New Radio A (U0/B0/AD) PUSCH Settings

PUSCH Type
DCI Format 0_1 |
Resource Allocation
Type 1v
Frequency Hopping D Index to Frequency Hopping Offset
0
Cyclic Prefix Extension Time Offset
0.000 ps 0.00 ps
Number of Slots TBoMS 4
2
Modulation Number of Physical Bits 9
QPSK 88 452
Custom Constellation Points []
This dialog comprises the settings of the physical downlink shared channel
(PDSCH) or the physical uplink shared channel (PUSCH).
The PDSCH carries the general user data and is therefore the most prominent
channel in a radio frame; it occupies the most resources.
Settings:
@ General SEHINGS......cc i a e 213
0 TXSChemME SEHINGS...uu i 219
®  DIMRS SEHINGS. . e teetieeiieieie ettt e e e e e e e e e e e 222
o Channel coding SEttiNgS.......c.uuiiiiiiiiii e 226
L I O L0 IR =7= 1] o T ST PTP 228
L I el I S 7= 1] o [ SRR 230
e PTRS settings with enabled transform precoding..........ccccceeveeeiiiiiicccciiiieeeeeee e, 233
L I N g1 0= o 0 F= T o o] o £ 235
L J [ o1 T PP PPRPTPP 236
5.5.1 General settings
Access:
1. Select "Scheduling > User x BWP x > Content > PDSCH/PUSCH > Settings > Con-
fig".
2. Select "General".
Settings:
PDSCH TYPe/PUSCH TYPE. .ottt e e e e e e e e eanaes 214
NUMDbEr Of COABWOIAS. ..o e e e e e e e e e 214
Scheduled by CORESET 0....cuuuiiiiiiiiaaaiee i e e e e e e e e e e e e e e neeeeeeeas 214
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Rate Match Pattern GroUp....... ..ot 215
RESOUICE AlIOCAION......eiiiiiiteeeeee e e e e e e e e e e e e e e e eaeeeees 215
Burst Mode Ref AlIOC Identifier........uiee i 215
L1 =T 8 F= Tt =T 215

L NUMDET Of INTEIIACES.......c.evee ettt st 216

L VBIUE. ..ot 216
Precoding GranUIArity...........oooi e e e e e 216
[ (Yo [U1=T o3Vl o [ o] ] T S 216
Index to Frequency Hopping OffSet.....ciiiiiiiiiiieeee e 216
Cyclic Prefix EXIENSION.......oii e 217
I L TS 15T SRR 217
Number of SIots TBOMS ... e e e e e e e e e e e e seannes 217
Resource Block Group BIitMap.........coooiiiiiiiiiiiiiicccrieie e e e 218
1Y oTo LU E= 11 To] o PPN 218
o 012 = £ SR 219
HARQ Process NUMDET.......ciiiiiiiicieiteeie et e e e e e s ne e e e e e e e e e e s e nsnnnnes 219

PDSCH Type/PUSCH Type
Defines the PDSCH/PUSCH type by selecting the DCI format by that the PDSCH/
PUSCH content is defined.

The available settings depend on the current configuration. To select, for example,
"PDSCH Type = DCI Format 1_0", select " Users/BWP > DL BWP Config > PDSCH >
Additional Position Index = 2" and "Scheduling > PDSCH > Map Type = A".

For release 16 types: Option: R&S SMM-K148 is required.

Remote command:
[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:TYPE on page 615

Number of Codewords
For PDSCH, sets if one or two codewords are used.

The combination of number of codewords and Number of Layers determines the layer
mapping for the selected precoding scheme.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh:NCW on page 612

Scheduled by CORESET 0
For PDSCH allocations, defines if the PDSCH settings are scheduled by CORESET 0
or not.

You can enable several PDSCH allocations, also a combination of PDSCH scheduled
by CORESET 0 and such that are not. To enable the CORESET 0 itself, set the param-
eter CORESET ID ="0".

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh:SBCZero:STATe on page 614
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Rate Match Pattern Group
For PDSCH allocations, selects one of the rate match patter groups, configured in the
"Users/BWP Settings > DL BWP Config > Rate Match" dialog.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh:PATGrp on page 613

Resource Allocation
If "Users/BWPs > DL BWP Config > PDSCH > Resource Allocation = Dynamic
Switch", sets the resource allocation type 0 or type 1.

This parameter allows you to schedule PxSCH type 0 allocation if manual scheduling is
used (PDSCH Scheduling > "Manual").

For PDSCH, the resource allocation for type 0 allocation is set with the parameter
Resource Block Group Bitmap.

Remote command:
[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:RESalloc on page 614

Burst Mode Ref Alloc Identifier
If Power Mode > "Burst", sets whether the bandwidth of the current allocation is used
as reference for the "Burst" power mode.

The icon @ in the Scheduling settings table indicates which allocation is set as burst
reference.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:BMAid on page 614

Interlaces...
Option: R&S SMM-K148

Opens a dialog box to configure interlaces.

Interlacing is a method to achieve a power spectral density of at least 80 % of the
bandwidth in a shared spectrum (according to 3GPP).

Interlaces are bundles of allocated resource elements that are distributed over the
complete bandwidth. In between those allocated resource elements are unused
resource elements. For example, you can configure an interlace to only use every 5th
allocation, or two interlaces that use every 1st and 3rd allocation.

This principle makes sure that the used allocations use a certain amount of the band-
width to fulfill the 3GPP specifications for shared spectrum.

The interlace location is always relative to reference point A. For example, an interlace
with a value = 4 would start 4 subcarriers above the reference point A.

The maximum number of supported interlaces depends on the subcarrier spacing.

Interlaces are supported under the following conditions:

® "Use Interlace" = On

® Resource Allocation = Type 2, which in turn is available for DCI format 0_0 and
0 1.
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Number of Interlaces < Interlaces...
Defines the number of interlaces. The maximum number depends on the current sub-
carrier spacing.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:NINT on page 616

Value < Interlaces...
Defines the distance between used resource elements. A value of 5, for example,
would use every 5th resource element for the corresponding interlace.

Note that each interlace must have a different value. Otherwise interlaces would share
the same allocation.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:INT<il>:INTL on page 616

Precoding Granularity

For PDSCH allocations, the precoding granularity can be adjusted. Sets the precoding
granularity if "User/BWP Settings > DL BWP Config > PDSCH > General Settings >
Precoding" in enabled.

"N2" Precoding granularity is set to N2.

"N4" Precoding granularity is set to N4.
This setting is not available if following values are set at " Users/
BWPs > DL BWP Config > PDSCH > General Settings":

® "VRB-to-PRB Interleaver" equals 2 or
® "Resource Block Group Size" equals Config1 and BWP size < 36
RBs

"Wideband" Precoding granularity is set to wideband.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh:PRECg on page 613

Frequency Hopping
For PUSCH allocations, enable or disable the frequency hopping, configured in the
"Users/BWP Settings > UL BWP Config > Frequency Hopping" dialog.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:FHOP:STATe on page 615

Index to Frequency Hopping Offset

For PUSCH allocations, selects one of the frequency hopping offset index according to
the entries, configured in the "Users/BWP Settings > UL BWP Config > Frequency
Hopping Offsets" dialog.

"0, 1" If there are only 2 frequency hopping offsets configured.

"0,1,2,3" If there are only 4 frequency hopping offsets configured.
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Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:FHOTI on page 615

Cyclic Prefix Extension
Option: R&S SMM-K148

Defines the length of a cyclic prefix extension, which is added in front of the first
PUSCH allocation in a slot. The other cyclic prefixes of the PUSCH allocations in the
slot are not affected.

S x x x x
— Y Y Y Y
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a 9 o o o
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o > > > >
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Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:CPEXt on page 611

Time Offset
Defines an offset for PUSCH allocations in the time domain.

Useful, for example, for 2-step RACH applications.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BilPart<bwp>:ALLoc<al>:TOFFset on page 618

Number of Slots TBoMS
Option: R&S SMM-K171

Selects the number of slots the PUSCH transport block is transmitted on.

Instead of transmitting the complete transport block in multiple slots, you can spread it
over multiple slots. Spreading the PUSCH transport block over several slots increases
the spectral power density, because fewer resource blocks are required.

Depending on your selection, the scheduling table is adjusted accordingly.

By default, the transmission of a transport block occurs on consecutive slots. However,
TDD transmission also allows the transmission of a transport block on non-consecutive
slots. In such scenarios, you can define the slots that carry the transport block in the
table below the "Number of Slots TBoMS" parameter. The logic is as follows.

® The table only appears if "Number of Slots TBoMS" > 1.

® The number of columns depends on the number of slots the transport block uses.
For example, if you spread the transport block over four slots, the table has three
columns (the last slot the transmission uses is determined automatically).

® In each column, you can define a slot offset that the transport block transmission
uses.
If all entries in the table are "1", the tranmission occurs on consecutive slots.
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To use non-consecutive slots, you can enter different values and thus skip specific
slots.

Example:
The transport block over multiple slots table looks like this:

2 3 1

With this configuration, transport block transmission uses slots 0 - 3 - 7 - 9 (the first
PUSCH slot is always configured in slot 0).

Spreading the PUSCH transport block over several slots is possible with the following
settings.

e Restart Data and Control = "After Each Codeword and Allocation”

® Channel coding = on

e UCI mode = "UCI+UL-SCH"

Note that if you are transmitting transport blocks over multiple slots, HARQ feedback is
always applied at the beginning of a transport block.

Remote command:

[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:TBOMs on page 617

[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:TBM<tbm>:SLOTs on page 617

Resource Block Group Bitmap
For Resource Allocation > "Type 0", sets the PxSCH resource block groups allocation
as bit pattern.

The bitmap is a 19-bits long pattern where value of 1 indicates that the resource ele-
ment group is used for PxSCH.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:RESalloc:PATTern on page 615

Modulation
Selects the modulation scheme.

e PDSCH: QPSK, 16QAM, 64QAM, 256QAM
3GPP release 17 introduces 1024QAM modulation on the downlink. Release 17
features require R&S SMM-K171.

® PUSCH: QPSK, 16QAM, 64QAM, 256QAM, and if Transform Precoding > "Off"
also pi/2-BPSK.
1024QAM modulation on the uplink requires R&S SMM-K171.

Note:

Preconditions for 256QAM:

e "Users/BWP" > "DL/UL BWP Config" > "PDSCH" > "MCS Table" equals "256QAM"
e "Users/BWP" > "DL/UL BWP Config" > "PUSCH" > "MCS Table" equals "256QAM"

Preconditions for 1024QAM (downlink only):
e "Users/BWP" > "DL/UL BWP Config" > "PDSCH" > "MCS Table" equals
"1024QAM"
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Preconditions for BPSK :
e BPSK is not available for PxSCH
e 17/2-BPSK:

Preconditions for 1/2-BPSK:
e 17/2-BPSK: "Users/BWP" > "DL/UL BWP Config" > "PUSCH" > "Transform Precod-
ing" equals "Enabled"

See also Table 2-1.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>[:CW<cw>] :MOD on page 612

Phys. Bits
Indicates the size of the selected allocation in bits.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>[:CW<cw>]:PHYSbits? on page 612

HARQ Process Number
Sets the HARQ process number for the relevant DCI.

The value can be set between 0 and 31.

Note: Only visible when the "HPN Mode" is enabled in the "Node Settings > Feedback"
dialog.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:HPRNumber on page 616

5.5.2 TxScheme settings

Access:
1. Select "5G New Radio > General > Link Direction" > "Downlink".
2. Select "Scheduling > User x BWP x > Content > PDSCH > Settings > Config".

3. Select "TxScheme".

5G New Radio A (U0/BO/AT) PDSCH Settings

TxScheme DLY1EH ZTRS Antenna Ports
anual

CDM Groups w/o Data Number of Layers

Interleaved VRB-to-PRB Dj

4. Select "5G New Radio > General > Link Direction" > "Uplink".
5. Select "Scheduling > User x BWP x > Content > PUSCH > Settings > Config".
6. Select "General > PUSCH Type = DCIl Format 0_1".
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7. Select "TxScheme".

5G New Radio A (U0/B0/A0) PUSCH Settings

TxScheme DMRS 5{}1;:!5 Channel Coding |Antenna Ports

CDM Groups w/o Data Number of Layers
4
SRS Resource Indicator
0

Settings:
CDM Groups W/0 Data.......coeeeeieeei ettt e e e e e e e e e e eas 220
NUMDET Of LAYEIS...coiiiiiiiiie ittt e e e e 220
B Y| TR TR 220
SRS RESOUICE INAICALON ...ttt et e e s e e e e e s eaba e eaeees 221
Interleaved VRBATO-PRB........oouu et e e e e e e e e eaneees 221
Number of CSI-RS AntENNA POIS.......iiieiee e e 221
(0700 [T o oo ) JQ 1Y/ o 1T U 221
Precoding configuration............oo e 222

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/PUSCH for data transmission. In the resource grid,
the resource elements for CDM (between PDSCH/PUSCH DMRS resource elements)
remain empty.

The value is required to select the number of DMRS ports and hence the number of
antenna ports. For details, see TS 38.212.

If "User/BWPs > UL BWP Config > PUSCH" > Transform Precoding = "On", this
parameter is set automatically.

Remote command:

[ :SOURce<hw>] :BB:NR5G: SCHed: CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:TXSCheme :CDMData on page 620

Number of Layers

Sets the number of precoding layers.

The combination of number of codewords and number of layers determines the layer
mapping. Each layer is transmitted on a separate antenna port. The minimum number
of layers corresponds to the selected Number of Codewords.

If "User/BWPs > UL BWP Config > PUSCH" > TxConfig = "Codebook", this parameter
is set automatically; a number of layers > 1 is possible if the number of antenna ports
for an SRS resource is > 1.

Remote command:

[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh|PSSCh:TXSCheme:NLAYers

on page 720

TPMI
Access: "User/BWPs > UL BWP Config > PUSCH" > TxConfig = "Codebook".
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Sets the TPMI index, required to select the precoding matrix, as defined in TS 38.211.
Remote command:

[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:TXSCheme: TPMidx on page 624

SRS Resource Indicator
Access: "User/BWPs > UL BWP Config > SRS > Resource > Config" > Resources = 1.

Selects the SRS resource to be used. SRS resources are defined in the SRS resource
table and the resource indicator refers to a table row number.

See "Resource > Config" on page 187.
If only one SRS resource is defined, the "SRS Resource Indicator = 0".

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:TXSCheme:SRI on page 623

Interleaved VRB-to-PRB
If "User/BWP Settings > DL BWP Config > PDSCH" > VRB-to-PRB Interleaver = "2 or
4", the VRB-to-PRB interleaving is enabled for all PDSCH allocation.

With this parameter, you can disable the VRB-to-PRB interleaving for the particular
PDSCH.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh:TXSCheme: INTervp on page 620

Number of CSI-RS Antenna Ports
Selects the number of antenna ports the CSI-RS is transmitted on.

The setting becomes available when you select the precoding based on a 3GPP code-
book. The number of selected antenna ports in turn has an effect on the availability on
the codebook parameters that define the precoding matrix.

Note that increasing the number of layers automatically adjusts the number of antenna
ports.

Currently, the R&S SMM100A supports up to four antenna ports.

Remote command:
[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh:TXSCheme:APCSirs on page 619

Codebook Type
Shows the codebook type (higher layer parameter codebookType).

Currently, the R&S SMM100A supports type | single panel codebook.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh:TXSCheme:CBTYpe? on page 620
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Precoding configuration
The precoding configuration parameters define which precoding matrix from the code-
book is applied.
The following precoding parameters are available:
"N1"
"N2"
"Codebook Mode"
"Codebook Index 1_1" (iy 4)

"Codebook Index 1_2" (ij »)
"Codebook Index 1_3" (i; 3)
"Codebook Index 2" (i,)

Depending on the antenna port and layer configuration, some precoding parameters
are automatically set and read only.

The number and type of precoding parameters depend on the number of antenna ports
and the number of layers you have selected.

The effects on precoding matrix selection, dependencies and ranges of the precoding
parameters are described by the tables in 38.214, chapter 5.2.2.2.

Remote command:

N1: [ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh:TXSCheme: PCN1 on page 621

N2: [ : SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh:TXSCheme : PCN2? on page 621

Codebook Index 1_1: [ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:
USER<us>:BWPart<bwp>:ALLoc<al>:PDSCh:TXSCheme:SPCB<s2us0>:I11
on page 622

Codebook Index 1_2: [ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:
USER<us>:BWPart<bwp>:ALLoc<al>:PDSCh:TXSCheme:SPCB<s2us(0>:112
on page 622

Codebook Index 1_3: [ : SOURce<hw>] :BB:NR5G: SCHed: CELL<cc>:SUBF<sf>:
USER<us>:BWPart<bwp>:ALLoc<al>:PDSCh:TXSCheme:SPCB<s2us0>:I113
on page 623

Codebook Index 2: [ : SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:
USER<us>:BWPart<bwp>:ALLoc<al>:PDSCh:TXSCheme:SPCB<s2us0>:12
on page 623

Codebook Mode: [ : SOURce<hw>] :BB:NR5G: SCHed :CELL<cc>:SUBF<sf>:
USER<us>:BWPart<bwp>:ALLoc<al>:PDSCh:TXSCheme: CBMD on page 619

DMRS settings

Access:

1. Select "Scheduling > User x BWP x > Content > PDSCH/PUSCH > Settings > Con-
fig".

2. Select "DMRS".
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5G New Radio A (U0/BO0/AD) PUSCH Settings

Auto Manual

Mode |
Auto
Sequence Generation . N_SCID
N_ID*Cell 0
N_ID*RS . Group or Sequence Hopping .
N_ID*Cell Neither
Length Slot Symbols j
1 2
Power
3.00 dB
DMRS Antenna Port Mapping
DMRS Antenna Ports ...
0
Settings:
1Yo Yo [N 223
SeqUENCE GENEIALION. ... tiiiie ittt e e b e e e s eabr e e e e e anes 223
NN TS 10 1 PR 224
N ID RS . ettt e e e e et e e e e e e e e e ———rertaaaaa e e e e e nanrarararaaaaaaas 224
Group or SEQUENCE HOPPING...eviiiiiiiiiiieiiie e e e e e e e e e e e e e e e e e e e e e e aaaaaaaees 224
TYPEA POSIHION. .ttt e e e e e e e e e ee e e e e e e e 224
(070101 o T 1Y/ 1= TSP TP PPR 225
Additional POSItION INAEX......iiiiieiiiie et e e e e e e e e e eeab s eeaeens 225
=T 0o |1 o TP PPPPPPTTR PRI 225
][0 )Y 0] o Yo - EEUPPR NS 225
P OWET ...ttt e e e et e e e e et e e e e e et a e e e aa— e eear—n 225
DMRS ANEENNGA POIS ..ovveiiceiieetee ettt e et e e e ettt e e e e e e eeaae e e e e eeeaaan 225
Mode
Selects the configuration mode for the DMRS.
"Auto" Apply the same settings to all allocations.
"Manual" Define DMRS settings for each allocation separately.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:DMRS:MODE on page 627

Sequence Generation
The initialization sequence of the pseudo-random sequence generator is generated
based among others depending on a parameter called scrambling ID (N,p"-5¢'P).

This parameter defines how the scrambling ID is derived:
"N_ID”Cell" Scrambling ID (i.e. N;p"-S¢'P) = cell ID (i.e. N;p°®")
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"N_ID"DMRS"  Scrambling ID (i.e. N,p"-S¢P) = DMRS scrambling ID (i.e. N,pPMRS)

See also "About PDSCH and DMRS sequence generation" on page 115.
Remote command:

[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:DMRS: SEQGen on page 628

N_SCID

Sets which variable, N;p° or Nip', is used by the generation of the initialization
sequence of the pseudo-random sequence generator. The value of the parameters
Nip or Np' is set per DMRS type with the parameters "User/BWP > DL BWP >
PDSCH" > 127.

See also "About PDSCH and DMRS sequence generation" on page 115.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:DMRS:NSID on page 627

N_IDARS

Sets whether the variable npE't or npPYSCH is used by the generation of the DMRS
sequence.

Enabled if "User/BWP > PUSCH Config > PUSCH > Transform Precoding > On".
Remote command:

[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:DMR:NIDSel on page 626

Group or Sequence Hopping
Sets the higher-layer parameter groupOrSequenceHopping that defines the
sequence group for the DMRS sequence generation according to TS 38.211.

Enabled if "User/BWP > PUSCH Config > PUSCH > Transform Precoding > On".

Neither Disables the group and sequence hopping for the DMRS sequence
generation.

Group Hopping Enables the group hopping for the DMRS sequence generation.

Sequence Enables the sequence hopping for the DMRS sequence generation.
Hopping

Remote command:

[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:DMRS: SEQHopping on page 628

TypeA Position
Defines the position of the DMRS.

For details see "DMRS Type A Position" on page 56.
Unavailable for individual allocations if configuration mode = "Auto".

Remote command:
[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:DMRS:TAPos on page 629
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Config Type
Selects the DMRS configuration type.

For details see "Config Type" on page 126.
Unavailable for individual allocations if configuration mode = "Auto".

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:DMRS:CTYPe on page 625

Additional Position Index
Defines the position of the DMRS.

For details, see "Additional Position Index" on page 127.
Unavailable for individual allocations if configuration mode = "Auto".
Remote command:

[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:DMRS:APINdex on page 625

Length
Defines whether single- or double-symbol DMRS is used.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:DMRS: LENGth on page 626

Slot Symbols
Indicates the number of DMRS slot symbols. The value is set automatically, depending
on the selected "Length".

Unavailable if configuration mode = "Manual".

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:DMRS: SLTSymbols? on page 628

Power

Sets the power of the PDSCH/PUSCH, relative to the power of the other channels.
Remote command:

[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:DMRS: POWer on page 627

DMRS Antenna Ports ...
Sets the antenna ports.

The number of allocated antenna ports mut be equal to the number of layers and must
not be equal to the number of mapped antenna ports.

Note: When the codebook is used, the antenna ports in "Antenna Port" tab are num-
bered consecutively from 1000 to 1000 + number of mapped antenna ports. When the
codebook is not used, the antenna ports configured for DMRS + 1000 are used.
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Remote command:

[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh[:DMRS] :APSelect<s2us0> on page 508
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh[:DMRS] :APSelect<s2us0> on page 629

5.5.4 Channel coding settings

Access:

1. Select "5G New Radio > General > Users/BWPs > Properties > DSCH/USCH
Channel Coding > On".

2. Select "Scheduling > User x BWP x > Content > PDSCH/PUSCH > Settings > Con-

fig".
3. Select "Channel Coding".

The dialog comprises the settings for the LDPC channel coding for PDSCH and
PUSCH.

5G New Radio A (U0/B0/AT) PDSCH Settings

Target Code Rate

Manually defined Code Rate

0.117

I_MCS Number of Physical Bits “
0 77 868

Transport Block Size @ Resulting MCS Table -
9480 MCS 1

Redundancy Version Index
0

Channel coding parameters determine the code rate of the PDSCH/PUSCH, which
is the ratio between transmitted bits and maximum 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
Imcs-

You can select the modulation order for the PDSCH/PUSCH (one of several tables,
one for each modulation type) by setting the corresponding index value "I_MCS".
The target code rates for modulation order and index are defined in TS 38.214.

In addition to the modulation order and lycs, the number of transmitted bits
depends on the "Redundancy Version Index". Depending on the redundancy ver-
sion index, the PDSCH/PUSCH contains a different number of parity bits for error
detection: Index 0 adds 1 sequence of parity bits, index 1 adds two sequences of
parity bits etc.
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Settings:

Manually Defined Coderate........cuuu i 227
L M S e nns 227
Target Code RaALE.......uuuiiiiieie e e e e e e e e e e e e e ennnee 227
e 0}V T = 11 £ SRRt 227
Transport BIOCK SIZE......uuuuuuiiiiiiieie e se e e e e e e e e e e e e e e e eeeeeeeeeeeens 228
ReSUItING MCS Table.....ccooiiiie e e 228
Redundancy Version INAEX.........ceeiiiiiiiiiiiiiiieeee e 228
TBS SCaliNg FACION......eiiiiiiiiiee et e e e rbeeee e 228

Manually Defined Coderate
Turns custom coderate definition on and off.

Effects of automatic coderate definition:

® The target code rate, number of physical bits, transport block size and MCS table
are automatically calculated based on the modulation and |_MCS.

Effects of manual coderate definition:

® You can define a custom target code rate.

® The number of physical bits and transport block size are calculated based on the
modulation and target code rate.

® Selecting an |_MCS and calculation of MCS table becomes unavailable.

Remote command:

[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>[:CW<cw>] :PDSCh|PUSCh:CCODing:FRCR
on page 630

I_MCS
Sets the modulation and coding scheme index.

The available values depend on the selected Modulation.

Remote command:

[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>[:CW<cw>] :PDSCh|PUSCh:CCODing:IMCS
on page 630

Target Code Rate
Shows or defines the target code rate.

® For automatic code rate selection, the target code rate is automatically calculated
depending on the modulation and coding scheme ("I_MCS)".

® For manual code rate definition, you can define a custom target code rate. Select-
ing an I_MCS is not possible in that case.

Remote command:

[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>[:CW<cw>] :PDSCh|PUSCh:CCODing:TCRate
on page 631

Phys. Bits
Indicates the size of the selected allocation in bits.
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Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>[:CW<cw>] :PHYSbits? on page 612

Transport Block Size
Indicates the resulting transport block size (TBS), calculated for the selected modula-
tion and coding scheme ("I_MSC").

Remote command:

[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>[:CW<cw>] :PDSCh|PUSCh:CCODing:TBSize?
on page 631

Resulting MCS Table
Shows the MCS table the configuration corresponds to. The MCS tables are defined in
3GPP 38.214.

Automatic calculation of the MCS table is possible when manual coderate definition is
off.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BliPart<bwp>:ALLoc<al>[:Cl<cw>] :RMCStable? on page 632

Redundancy Version Index
Sets the redundancy version index.

Depending on the redundancy version index, the PDSCH/PUSCH contains a different
number of parity bits for error detection: Index 0 adds 1 sequence of parity bits, index 1
adds two sequences of parity bits etc.

Remote command:

[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>[:CW<cw>] :PDSCh|PUSCh:CCODing:RVINdex
on page 631

TBS Scaling Factor
Selects the size of the TB scaling factor S. The TB scaling factor S has an effect on the
size of a transport block (TB), which in turn affects the code rate.

Remote command:

[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>[:CW<cw>] :PDSCh|PUSCh:CCODing:TBSFactor
on page 631

UCI settings

Access:
1. Select "Users/BWPs > Properties > USCH Channel Coding > On".
2. Select "Users/BWPs > UL BWP Config > PUSCH UCI > State > On".
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3. Select "Scheduling > User x BWP x > Content > PUSCH > Settings > Config".
4. Select "UCI".

5G New Radio A (U0/B0/A0 )PUSCH Settings —_ ‘ X

DMRS |Channel Coding [(L/[# 888 Antenna Ports

Number of ACK Bits ACK Pattern
1 0...
Number of CSI 1 Bits CSl 1 Pattern
1 0...
Number of CSI 2 Bits CSl| 2 Pattern
1 0...
Settings:
[N UL a1 o1 o AN O3 G =1 £ 229
F O S =11 (=] 1 o VT 229
NUMDETN OFf CGUCHT BitS...ocuniiiiii et e e e e e e e e eeas 229
(O] U O] I 2= 1 (=T o PR 230
NUMDEE OF CSI X Bt ettt e ettt e e e e e e e e e e e e e e e e e eeaaeasans 230
(0351 I =1 1(=1 1 o TP TR 230

Number of ACK Bits
Sets the number of ACK bits and defines the length of the "ACK Pattern" field.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:UCT:ACK:BITS on page 633

ACK Pattern
Sets the ACK bits in pattern form, where the pattern length is set with the parameter
"Number of ACK Bits".

A "1" indicates an ACK, a "0" - a NACK.
The pattern is read out once.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:UCI:ACK:PATTern on page 633

Number of CG-UCI Bits
Sets the number of CG-UCI bits and defines the length of the "CG-UCI Pattern” field.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:UCI:CGUCi:BITS on page 634
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CG-UCI Pattern
Sets the ACK bits in pattern form, where the pattern length is set with the parameter
"Number of CG-UCI Bits".

A "1" indicates an ACK, a "0" - a NACK.
The pattern is read out once.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:UCI:CGUC1:PATTern On page 634

Number of CSI x Bits
Sets the number of CSI 1/CSI 2 bits and defines the length of the "CSI Pattern” fields.

Remote command:

[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:UCI:CSI1:BITS on page 633

[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:UCI:CSI2:BITS on page 633

CSl x Pattern
Sets the CSI bits in pattern form, where the pattern length is set with the parameter
"Number of CSI x Bits".

A "1" indicates an ACK, a "0" - a NACK.
The pattern is read out once.

Remote command:

[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:UCI:CSI1:PATTern on page 633
[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:UCI:CSI2:PATTern on page 633

PTRS settings

Access:

1. Select "Scheduling > User x BWP x > Content > PDSCH/PUSCH > Settings > Con-
fig".
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2. Select "PTRS".

PDSCH and PUSCH settings

5G New Radio A (U0/B0/AT) PDSCH Settings

Manual
Mode
Manual

Time Density (L_PTRS)

PTRS Downlink Settings
Frequency Density (K_PTRS)

Every OFDM Symbolv

Every 2nd RB |

RE-offset

EPRE Ratio

00|

-

0

The dialog comprises the settings of the phase-tracking reference signal (PTRS).
The phase tracking reference signal (PTRS) is a UE-specific reference signal that
is used to compensate for the phase noise of the oscillator. Phase-tracking refer-
ence signals can be transmitted only in the resource blocks used for the PxSCH
and if the transmission is enabled.

If the PTRS "State" is on, you can define its "Power" relative to the PxSCH and its
location in the resource grid.

@ The power of the PTRS is only defined for up to 6 layers (3GPP 38.214, table 4.1-2).

Therefore, you can no longer define the characteristics of the PTRS when you select
more than 6 layers.

Settings:

1Y (o To [T PR RPN 231
PTRS-DMRS ASSOCIAtION ....ccetueiiiiiiiiicee ettt e e e e et e e e e eeeaaas 232
] =1 (= TSR 232
Time DeNsity (L_PTRS). ..ottt e e e e et e e e e enrae e e e e 232
Frequency Density (K_PTRS)... .ot 232
o) 1757 R 232
] S = ([ T 232
P OWET ...ttt e e e et e e e e et e e e e e e et a e e e et e eraranns 233
MaxX NUMDET Of POIS.....couiiieiiieeee ettt e et e e e e e e eabe e eeeeees 233
Mode

Sets how the PTRS configuration is defined:

"Auto" If DSCH/USCH Channel Coding > "On" and "PTRS" > State > "On",
the PTRS configuration is derived from the current PDSCH DMRS
settings.

"Manual" You configure PTRS manually, with the settings provided in the

"PxSCH Settlings > PTRS" dialog.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:PTRS:MODE on page 636
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PTRS-DMRS Association
If "Scheduling > User x BWP x > Content = PUSCH", indicates the PTRS-DMRS asso-
ciation.

The association between UL PTRS ports and DMRS ports is signaled by PTRS-DMRS
association field in DCI format 0_1.

Remote command:
[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:PTRS:PTDMrs on page 637

State
Enables the transmission of phase-tracking reference signals.

Remote command:
[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:PTRS:STATe on page 636

Time Density (L_PTRS)
Sets the higher-layer parameter timeDensity.

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.

Remote command:

[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:PTRS: TMDen on page 637

Frequency Density (K_PTRS)
Sets the higher-layer parameter frequencyDensity.

The "K_PTRS" and "RE-offset" define the location of the PTRS in the frequency
domain. Kprrs 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 subcarrier.
Remote command:

[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:PTRS:FRQDen on page 635

RE-offset

Sets the parameter resourceElementOffset K F required to define the precoding
and mapping to the physical resources.

Remote command:

[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh|PUSCh:PTRS:REOF on page 636

EPRE Ratio

If "Scheduling > User x BWP x > Content = PDSCH", sets the higher layer parameter
epre-Ratio. Itis needed to define the ratio of PTRS EPRE to PDSCH EPRE per
layer per RE for PTRS port.

The abbreviation EPRE stands for energy per resource element.

User Manual 1179.3221.02 — 08 232



R&S®SMM-K14x/-K17x

5.5.7

User Manual 1179.3221.02 — 08

5G New Radio configuration and settings
PDSCH and PUSCH settings

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PDSCh:PTRS:EPRE on page 635

Power
If "Scheduling > User x BWP x > Content = PUSCH", sets the parameter ptrs-Power
and thus defines the PUSCH to PTRS power ratio per layer per resource element.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:PTRS:POWer on page 637

Max Number of Ports
If "Scheduling > User x BWP x > Content = PUSCH", sets the maximum number of
configured PTRS ports, given by the higher-level parameter maxNrofPorts.

Remote command:
[ : SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:PTRS:PORT on page 637

PTRS settings with enabled transform precoding

Access:
1. Select "Users/BWPs > Properties > USCH Channel Coding > On".

2. Select "General > Users/BWPs > UL BWP Config > PUSCH > Transform Precod-
ing > On"

3. Select "Scheduling > User x BWP x > Content > PUSCH > Settings > Config".
4. Select "PTRS".

5G New Radio A (U0/B0/AQ) PUSCH Settings

— X
SHES A Shanne Codlng Antenna Fors m—
Manual

Mode
Manual
PTRS Transform Precoding Settings
Time Density (L_PTRS) PTRS Scrambling 1D
1 Cell ID
Number of PTRS Groups Samples Per PTRS Group
2 2

The dialog comprises the settings of the phase-tracking reference signal (PTRS) if
transform precoding is enabled.
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Settings:

/o T = P 234
=1 (YRR PPP PRSP 234
Time Density (L _PTRS) ..o e e e e e e rr e e e e e e e e e s e e ssannnes 234
NUMDET Of PTRS GrOUPS....cciiiiiieiieieieiitcrceie it e e e e e e e e e e e e e e e e e e e eeeeaee e et a e e e e e e eeeas 234
PTRS Scrambling ID......ccoooiiiieeee et e e e e e 234
Samples Per PTRS GrOUP. ... . ettt e e e e 235
Mode

Sets how the PTRS configuration is defined:

"Auto" If DSCH/USCH Channel Coding > "On" and "PRTS (Transform Pre-

coding)" > State > "On", the PTRS configuration is derived from the
current PUSCH DMRS settings.

"Manual" You configure PTRS manually, with the settings provided in the
"PUSCH Settlings > PTRS" dialog.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:PTRS:TP:MODE on page 638

State
Enables the transmission of phase-tracking reference signals.

Remote command:
[ : SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:PTRS:TP:STATe on page 639

Time Density (L_PTRS)
Sets the higher-layer parameter timeDensity.

Remote command:
[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:PTRS:TP:TMDensity on page 639

Number of PTRS Groups

Sets the number of PTRS groups according to TS 38.214, required to define the PTRS
group pattern.

Remote command:

[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:PTRS:TP:NGRPs on page 638

PTRS Scrambling ID
Sets whether the PTRS Scrambling ID value used for PTRS sequence generation is
configured by the NPusch ID (higher layer) or by the cell ID.

Cell ID Sets the cell ID as the scrambling ID for PTRS sequence generation.
This is the value by default.

N_IDAPUSCH  Sets the NPusch ID as the scrambling ID for PTRS sequence genera-
tion.
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Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:PTRS:TP:SCID on page 638

Samples Per PTRS Group
Sets the number of samples per PTRS group according to TS 38.214, required to
define the PTRS group pattern.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:PUSCh:PTRS:TP:SPPG on page 639

Antenna ports

Access:

1. Select "Scheduling > User x BWP x > Content > PDSCH/PUSCH > Settings > Con-

fig".

2. Select "Antenna Ports".

5G New Radio A (U0/B0/AT) PDSCH Settings

Manual

PDSCH Antenna Port Mapping

Mapping Coordinates

s
-

Cartesian

1.000+j0.000

With the provided settings, you can map the antenna ports arbitrarily to the base-
band outputs. The available antenna ports depend on the current configuration.
For details on the antenna port-mapping concept, see Chapter 2.10, "Antenna port
mapping", on page 27.

Settings:
\V/F=To] o1 a e J@Fo o] (o 1 aT=1 =Y TR UUUUPRP PN 235
1V =T o] o] 1T TR =1 o] = U UUURUT 235

Mapping Coordinates
Switches representation between the "Cartesian" (Real/lmag) and "Cylindrical" (Magn./
Phase) coordinates.

Mapping Table
Defines the mapping of the antenna ports (AP) to the physical antennas.
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The available antenna ports depend on the current configuration. For details on the
antenna port-mapping concept, see Chapter 2.10, "Antenna port mapping",

on page 27.

Remote command:

"Mapping Coordinates = Cartesian":

[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:APMap:COL<apc>:ROW<apr>:REAL on page 641
[ : SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:APMap:COL<apc>:ROW<apr>:IMAGinary

on page 641

"Mapping Coordinates = Cylindrical":

[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:APMap:COL<apc>:ROW<apr>:MAGNitude

on page 640

[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:APMap:COL<apc>:ROW<apr>:PHASe on page 640

5.5.9 Info

Access:

1. Select "Scheduling > User x BWP x > Content > PDSCH/PUSCH > Settings > Con-
fig".

2. Select "Info".

5G New Radio A (U0/B0/AT) PDSCH Settings

DMRS PTRS IYNENERH Info
Manual
Name Value [

= content

= transport block setting...
= ptrs settings

antenna port

frequency domain alloca... FrequencyAllocationType1l

= frequency domain alloca...

= common settings

slot in frame 0 m

The dialog displays details on the PDSCH/PUSCH configuration.

Info
The dialog displays details on the configuration.
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There are two information lists:

e "Stable": Naming and structure of the information in this list are stable in future
firmware releases.

® "Mutable": Naming and structure of the information in this list can change in future
firmware releases.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:INFO? on page 602

5.6 CORESET settings

Access:

1. Select "5G New Radio > General > Link Direction > Downlink".
2. Select "5G New Radio > Scheduling".

3. Select "User x BWP x > Content > CORESET".

4. Select "CORESET > Settings > Config".

CORESET

The CORESET settings are defined per user and per BWP. The CORESET size in the
frequency domain is given by number of resource blocks NggCOREST is spans; in the
time - it can occupy 1, 2 or 3 symbols.

A CCE consists of 6 resource-element groups (REGs). The mapping between the CEE
and the REGs is unique per CORESET. It can be interleaved or non-interleaved and is
described by the so called REG bundles with different sizes (L).

@ General SEHINGS....cii e a e 237
®  Payload SEtINGS.....uuieiieiiiiiiie e 242
L B [ o P RPRRN 268

5.6.1 General settings

Access:

1. Select "5G New Radio > General > Link Direction > Downlink".
2. Select "5G New Radio > Scheduling”.

3. Select "User x BWP x > Content > CORESET".

User Manual 1179.3221.02 — 08 237



R&S®SMM-K14x/-K17x 5G New Radio configuration and settings

CORESET settings

4. Select "CORESET > Settings > Config" > "General".

56 New Radio A (U0/BO/AD) CORESET Settings —_ X
Precoder Granularity i CORESET ID
REG Bundle 1
Use DMRS scrambling 1D L] o UT

] Frequency Domain Resources

Use Bitmap for Resources in Frequency Domain 11111 11___7

Interleaving
State Bundle Size g
6
Shift Index Size
0 2

Search Space

This dialog comprises the settings of the Control Resource Set (CORESET). Each
CORESET is assigned to a specific user and comprises of a set of one or more
PDCCH channels.

The PDCCH channel carries the downlink control information.

Precoder GranUIAIITY..........o et 238
1010 ] ] 3T = | I TSRS 239
Use DMRS Scrambling ID......cccooiiiieiiiiiiiieeee ittt e s st e e s ssareee e 239
0 PRSI 239
Use Bitmap for Resources in Frequency Domain..........ccccceeeeiiiiicciiiiiiieeecee e 239
Frequency DoOmain RESOUICES.......uuuuuiiiiieieieieeeeeeeeeeeee et e e e e e aaaaa e 239
DMRS Reference POINt........ooii it 240
INterleaving State..........ueiiii s 240
BUNGAIE SHZE..ci ittt e et e e e st e e e e e e e aanraeea s 240
0T 110 e (= SRR 240
T4 YRS 240
SEAICH SPACE.... ..ttt e e e e e aaaa e e e e saaannraans 241

L AQGregation LEVEL.........cvcvivieeeeeeeeeeeeeee sttt 241

L Max Candidates. .........coeureeurieericireeeireieiseeeiseie ettt 242

Precoder Granularity
Sets the value of the higher-layer parameter precoderGranularity, as defined in

TS 38.211.

"REG Bundle" The same precoding is used within a REG bundle; corresponds to
precoderGranularity = sameAsREG-bundle.

"All Contiguous RBs"
The same precoding is used across all REG within the set of contigu-
ous resource blocks in the CORESET; corresponds to
precoderGranularity = allContiguousRBs.
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Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:CS:PREGran on page 645

CORESET ID
Sets the CORESET ID.

Set "CORESET ID = 0" to simulate CORESET 0 (controlResourceSetzZero). If
CORESET 0 is used, the reference point changes and is according to TS 38.211 the
subcarrier 0 of the lowest-numbered resource block in the CORESET.

For "CORESET ID = 1", the reference point is subcarrier 0 in common resource block
0.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWlPart<bwp>:ALLoc<al>:CS:ID on page 643

Use DMRS Scrambling ID

Defines the parameter used to calculate the PUCCH scrambling sequence:
e |f disabled, the Cell ID is used.

® |f enabled, the demodulation reference signal DMRS ID is used.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:CS:DMRS:SCRam:STATe on page 642

ID
For Use DMRS Scrambling ID >"On", sets the value of the higher-level parameter
PDCCH-DMRS-Scrambling-ID, according to TS 38.211.

This DMRS scrambling ID is used to calculate the PDCCH scrambling sequence
instead of Cell ID.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:CS:DMRS:SCRam:ID on page 642

Use Bitmap for Resources in Frequency Domain
If enabled, the CORESET frequency allocation is set as a bitmap, defined with the
parameter Frequency Domain Resources.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:CS:RESalloc:STATe on page 646

Frequency Domain Resources
Sets the value of the higher-level parameter frequencybDomainResources accord-
ing to TS 38.331 and thus defines the CORESET frequency allocation.

The frequency domain resources is a 45 bits long pattern, where value of 1 indicates a
resource element group that is used for the CORESET.
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Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:CS:RESalloc:BITMap on page 645

DMRS Reference Point
Selects the reference point for the DMRS.

"Point A" Reference point is the reference point A.
"CORESET Reference point ist the first resource used by the CORESET.
Start"

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWlPart<bwp>:ALLoc<al>:CS:REFDmrs on page 643

Interleaving State
If enabled, the CCE-to-REG mapping is interleaved.

This parameter corresponds to the higher-level parameter
CORESET-CCE-REG-mapping-type (TS 38.211).
See "CORESET" on page 237.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:CS:IL:STATe on page 645

Bundle Size

For Interleaving State > "On", sets the higher-level parameter bundle size L
(CORESET-REG-bundle-size).

The value is used to calculate the CCE-to-REG mapping, according to TS 38.211.
See also "CORESET" on page 237.

Remote command:
[ :SOURce<hw>] :BB:NR5G:SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:CS:IL:BUNSize on page 644

Shift Index
For Interleaving State > "On", sets the higher-level parameter shift index ngi

(CORESET-shift-index).
The value is used to calculate the CCE-to-REG mapping, according to TS 38.211.
See also "CORESET" on page 237.

Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:CS:IL:SHIDx on page 644

Size
For Interleaving State > "On", sets higher-level parameter interleaver size R
(CORESET-interleaver-size).

The value is used to calculate the CCE-to-REG mapping, according to TS 38.211.
See also "CORESET" on page 237.
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Remote command:
[ :SOURce<hw>] :BB:NR5G: SCHed:CELL<cc>:SUBF<sf>:USER<us>:
BWPart<bwp>:ALLoc<al>:CS:IL:SIZE on page 644

Search Space

The term search space describes a set of CCEs that a UE monitors. The UE can
decode only the control information on a PDCCH/CORESET that is transmitted over
CCEs within the search space this UE monitors.

A physical downlink control channel PDCCH consists of one or more control-channel
elements (CCEs), where their number is defined by the "Aggregation level".

The following parameters influence the way the search space is defined:

e |f Restrict to Search Space > "On", you define the search space by selecting the
aggregation level and the number of a particular candidate. The available can-
didates are defined as a combination aggregation level and maximum number of
candidates per aggregation level.

See:
"Scheduling > CORESET > Payload" > Aggregation Level
— "Scheduling > CORESET > Payload" > Candidate
"Scheduling > CORESET > General" > Aggregation Level and Max Candidates

The CCE start index CCE Index is selected automatically so that the CCE is within
the search space.

® |f Restrict to Search Space > "Off", you define the search space manually, by
setting the CCE st