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Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings.
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in
Technical Reports.

The constructions "must” and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided
insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced,
non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions "is" and "is not" do not indicate requirements.
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1 Scope

The present document establishes the minimum performance requirements for NR User Equipment (UE).

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

2] 3GPP TS 38.521-4: "NR; User Equipment (UE) radio transmission and reception; Part 4:
Performance requirements’.

[3] Recommendation ITU-R M.1545: "Measurement uncertainty asit applies to test limits for the
terrestrial component of International Mobile Telecommunications-2000".

[4] 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio transmission and reception”.

[5] 3GPP TR 38.901.: " Study on channel model for frequencies from 0.5 to 100 GHz".

[6] 3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1. Range 1
Standalone”.

[7] 3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2
Standalone’.

[8] 3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1
and Range 2 Interworking operation with other radios’.

[9] 3GPP TS 38.211: "NR; Physical channels and modulation”.

[10] 3GPP TS 38.212: "NR; Multiplexing and channel coding".

[11] 3GPP TS 38.213: "NR; Physical layer procedures for control .

[12] 3GPP TS 38.214: "NR; Physical layer procedures for data’".

[13] 3GPP TS 37.340: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-
connectivity", Stage 2.

[14] 3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities'.

[15] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation".

[16] 3GPP TS38.521-4, "User Equipment (UE) conformance specification; Radio transmission and

reception; Part 4: Performance”

[17] 3GPP TS 38.331: “Radio Resource Control (RRC) protocol specification”.
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP
TR 21.905[1].

DL BWP: DL bandwidth part as defined in TS 38.213 [11].
EN-DC: E-UTRA-NR Dual Connectivity as defined in clause 4.1.2 of TS 37.340 [13].
Enhanced Receiver Type 1. SU-MIMO interference mitigation advanced receiver [14]

- R-ML (reduced complexity ML) receiver with enhanced inter-stream interference suppression for SU-MIMO
transmissions with rank 2 with 2 RX antennas

- R-ML (reduced complexity ML) receiver with enhanced inter-stream interference suppression for SU-MIMO
transmissions with rank 2, 3, and 4 with 4 RX antennas

FR1: Frequency range 1 as defined in clause 5.1 of TS 38.101-3 [8].
FR2: Frequency range 2 as defined in clause 5.1 of TS 38.101-3 [8].
SSB: SS/PBCH block as defined in clause 7.8.3 of TS 38.211 [9].

3.2 Symbols

For the purposes of the present document, the following symbols apply:

Es The averaged received energy per Hz of the wanted signal during the useful part of the symboal, i.e.
excluding the cyclic prefix, a the UE antenna connector; average power is computed within a set
of REs used for the transmission of physical, divided transmission bandwidth within the set
Subcarrier spacing configuration as defined in clause 4.2 of TS 38.211 [9]

y7i
NOc The power spectral density of a white noise source with average power per Hz as defined in Clause
4.4.3 for conducted requirements and Clause 4.5.3 for radiated requirements

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
3GPP TR 21.905 [1].

AGC Automatic Gain Control
CA Carrier Aggregation

cC Component Carrier

CCE Control Channel Element
CORESET Control Resource Set

CP Cyclic Prefix

Csl Channel-State Information
CSl-IM CSl Interference Measurement
CSI-RS CSl Reference Signal

Ccw Codeword

CQl Channel Quality Indicator
CRC Cyclic Redundancy Check
CRI CSI-RS Resource Indicator
DC Dual Connectivity
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DCI Downlink Control Information
DL Downlink
DMRS Demodulation Reference Signal
DPS Dynamic Point Selection
EPRE Energy Per Resource Element
EN-DC E-UTRA-NR Dual Connectivity
FR Frequency Range
FRC Fixed Reference Channel
GNSS Global Navigation Satellite System
HARQ Hybrid Automatic Repeat Request
HST High Speed Train
HST-SFN High Speed Train Single Frequency Network
LI Layer Indicator
MAC Medium Access Control
MCS Modulation and Coding Scheme
MIB Master Information Block
NR New Radio
NSA Non-Standal one Operation Mode
ocCcC Orthogonal Cover Code
OCNG OFDMA Channel Noise Generator
OFDM Orthogonal Frequency Division Multiplexing
OFDMA Orthogonal Frequency Division Multiple Access
PBCH Physical Broadcast Channel
Pcell Primary Cell
PDCCH Physical Downlink Control Channel
PDSCH Physical Downlink Shared Channel
PMI Precoding Matrix Indicator
PRB Physical Resource Block
PRG Physical resource block group
PSBCH Physical Sidelink Broadcast Channel
PSCCH Physical Sidelink Control Channel
PSFCH Physical Sidelink Feedback Channel
PSS Primary Synchronization Signal
PSSCH Physical Sidelink Shared Channel
PTRS Phase Tracking Reference Signal
PUCCH Physical Uplink Control Channel
PUSCH Physical Uplink Shared Channel
QCL Quasi Co-location
RB Resource Block
RBG Resource Block Group
RE Resource Element
REG Resource Element Group
RI Rank Indicator
RRC Radio Resource Control
SA Standal one operation mode
SCl Sidelink Control Information
SCS Subcarrier Spacing
SINR Signal-to-I nterference-and-Noise Ratio
SL Sidelink
SLSS Sidelink Synchronization Signal
SNR Signal-to-Noise Ratio
SS Synchronization Signal
SSB Synchronization Signal Block
SSS Secondary Synchronization Signal
TCI Transmission Configuration Indicator
TDM Time division multiplexing
TRxP Transmission and Reception Point
TTI Transmission Time Interval
UL Uplink
V2X Vehicle to Everything
VRB Virtual Resource Block
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4 General

4.1 Relationship between minimum requirements and test
requirements

The present document isa Single-RAT and interwork specification for NR UE, covering minimum performance
requirements of both conducted and radiated requirements. Conformance to the present specification is demonstrated by
fulfilling the test requirements specified in the conformance specification TS 38.521-4 [2].

The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test
specification TS 38.521-4 [2] defines test tolerances. These test tolerances are individually calculated for each test. The
test tolerances are used to relax the minimum requirements in this specification to create test requirements.

The measurement results returned by the test system are compared — without any modification — against the test
requirements as defined by the shared risk principle.

The shared risk principle is defined in Recommendation ITU-R M.1545 [3].

The applicability of each requirement is described under each sub-clausein 5.1, 6.1, 7.1, 8.1, 9.1 and 10.1.

4.2 Applicability of minimum requirements

The conducted minimum requirements specified in this specification shall be met in all applicable scenarios for FR1.
The radiated minimum requirements specified in this specification shall be met in all applicable scenarios for FR2. The
minimum requirements for interworking specified in this specification shall be met in all applicable scenarios for NR
interworking operation.

All minimum performance requirements defined in Clauses 5-8 are applicable to both SA and NSA unless otherwise
explicitly stated in Clause 9 and 10.

All minimum performance requirements defined in Clauses 5-10 are applicable to all UE power classes unless
otherwise stated.

For radiated minimum requirements specified in the specification, if maximum achievable SNR in the test system for
certain test conditionsis less than the defined SNR requirement for those tests, those reguirements shall not be tested.

4.3 Specification suffix information

Unless stated otherwise the following suffixes are used for indicating at 2™ level clause, shown in Table 4.3-1.

Table 4.3-1: Definition of suffixes

Clause suffix Variant
None Single Carrier
A Carrier Aggregation (CA)
B Dual-Connectivity (DC)
C Supplement Uplink (SUL)

A terminal which supports the above features needs to meet the requirement defined in the additional clause (suffix A,
B, C)inclauses5, 6, 7, 8, 9, 10.

4.4 Conducted requirements

4.4.0 Introduction

The requirements are defined for the following modes:
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- Mode 1: Conditions with external noise source

- Wanted signal with power level Esis transmitted.

- Externa white noise source with power spectral density Noc is used.

- Esand Noc levels are selected to achieve target SNR as described in Clause 4.4.2.
- Mode 2: Noise free conditions

- Wanted signal with power level Esis transmitted.

- No externa noise transmitted.

4.4.1 Reference point

The reference point for SNR, Es and Noc of DL signal is the UE antenna connector or connectors.

4.4.2 SNR definition
For Mode 1 conditions conducted UE demodulation and CSI requirements the SNR is defined as:

N .
Z ' RXES(})
j=1

Nrx -
DA
j=1

SNR =

Where
- Nrx denotes the number of receiver antenna connectors and the superscript receiver antenna connector j.

- The above SNR definition assumes that the RES are not precoded, and does not account for any gain which can
be associated to the precoding operation.

- Unless otherwise stated, the SNR refers to the SSS wanted signal.

- Thedownlink SSS transmit power is defined as the linear average over the power contributionsin [W] of all
resource elements that carry the SSS within the operating system bandwidth.

- The power ratio of other wanted signals to the SSSis defined in clause C.3.1.
4.4.3 Noc

4431 Introduction

This clause describes the Noc power level for Mode 1 conditions conducted testing of demodulation and CSI
requirements.

Unless otherwise stated for CA and EN-DC testing, the same Noc level shall be provided on different component
carriers.

4.4.3.2 Noc for NR operating bands in FR1

The Noc power spectrum density shall be larger or equal to the minimum Noc power level for each operating band
supported by the UE as defined in clause 4.4.3.2.1.

Unless otherwise stated, a fixed Noc power level of -134 dBm/Hz shall be used for all operating bands.

44321 Derivation of Noc values for NR operating bands in FR1

The minimum Noc power level for an operating band, subcarrier spacing and channel bandwidth is derived based on the
following equation:
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NOCgand x, scs v, cew_z = REFSENSgand x, scs v, caw z — 10¥10g10(12* SCS_Y *nPRB) + D — SNRrersens + Atherma
where

- REFSENSgad x, scs v, cew z isthe REFSENS value in dBm for Band X, SCS'Y and CBW Z specified in Table
7.3.2-1 of TS 38.101-1[6]

- 12 isthe number of subcarriersin a PRB
- SCSY isthe subcarrier spacing associated with the REFSENS value

- nPRB isthe maximum number of PRB for SCSY and CBW Z associated with the REFSENS value, and is
specified in Table 5.3.2-1 of TS 38.101-1 [6]

- Disdiversity gain equal to 3 dB
- SNRRgersens = -1 dB isthe SNR used for simulation of REFSENS

- Awmema iSthe amount of dB that the wanted noise is set above UE thermal noise, giving a defined rise in total
noise. Amerma = 16dB, giving arise in total noise of 0.1dB, regarded asinsignificant.

The calculated Noc value for the baseline of Band n12, 15 kHz SCS, 15 MHz CBW is-135.5 dBm/Hz.

An alowance of 1.5dB is made for CA and for future bands, giving an Noc power level of -134 dBm/Hz.

4.4.4 Es

4441 Introduction

This clause describes the Es power level for Mode 2 conditions conducted testing of demodulation and CSI
requirements.

Unless otherwise stated for CA and EN-DC testing, the same Es level shall be provided on different component carriers.

4.4.4.2 Es for NR operating bands in FR1

The Es power spectrum density shall be larger or equal to the minimum Es power level for each operating band
supported by the UE as defined in Clause 4.4.4.2.1.

Unless otherwise stated, a fixed Es power level of -112 dBm/Hz shall be used for al operating bands.

44421 Derivation of Es values for NR operating bands in FR1

The minimum Es power level for an operating band, subcarrier spacing and channel bandwidth is derived based on the
following equation:

ESsand x, scs v, caw z = REFSENSgand x, scs v, cew z — 10%10910(12* SCS_Y *nPRB) + D — SNRrersens + dBevm +Atherma
where:

- REFSENSgad x, scs v, cew z isthe REFSENS value in dBm for Band X, SCS'Y and CBW Z specified in
Table7.3.2-1 of TS38.101-1 [6]

- 12 isthe number of subcarriersin a PRB
- SCSY isthe subcarrier spacing associated with the REFSENS value

- nPRB isthe maximum number of PRB for SCSY and CBW Z associated with the REFSENS value, and is
specified in Table 5.3.2-1 of TS 38.101-1 [6]

- Disdiversity gain equal to 3 dB

- SNRrersens = -1 dB isthe SNR used for simulation of REFSENS
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- dBevm isthe SNR of the applied signal due to EVM impairment on the wanted Es. An alowed EVM of 3%
gives adBgywm of 30.5dB, derived as 20*10g10(1/0.03).

- Amema 1Sthe amount of dB that the impairment due to EVM on the wanted Esis set above UE thermal noise,
giving adefined rise in total impairment. Amerma = 7.6dB, giving arisein total impairment of 0.7dB, regarded as
acceptable.

The calculated Es value for the baseline of Band n12, 15kHz SCS, 15MHz CBW is-113.5 dBm/Hz.

An allowance of 1.5dB is made for CA and for future bands, giving an Es power level of -112 dBm/Hz.

4.5 Radiated requirements

4.5.0 Introduction
The requirements are defined for the following modes:
- Mode 1: conditions with external noise source
- Wanted signal with power level Esis transmitted.
- Externa white noise source with power spectral density Noc is used.
- Esand Noc levels are selected to achieve target SNR as described in Clause 4.5.2.
- Mode 2: Noise free conditions
- Wanted signal with power level Esistransmitted.

- No externa noise transmitted.
45.1 Reference point

The reference point for SNR, Es and Noc of DL signal from the UE perspective is the input of UE antenna array.

Reference point for test
parameters control

Array
TE @ :23:)_
UE

Figure 4.5.1-1: Reference point for radiated Demodulation and CSI requirements

RF
Baseband

45.2 SNR definition

For Mode 1 conditions UE demodulation and CSl requirements, the Minimum performance requirement in clause 7, 8,
9 and 10 are defined relative to the baseband SNR level SNRgs. The SNR at the reference point is defined as

SNR = SNRss + Ass
where Agg is specified in clause 4.5.3.

The reference point SNR is defined as:

N .
Z ' RXES(])
j=1

SNR = TVRXNU)
j=1 oc
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- Ngx denotes the number of receiver reference points, and the super script receiver reference point j.

- The above SNR definition assumes that the REs are not precoded, and does not account for any gain which can
be associated to the precoding operation.

- Unless otherwise stated, the SNR refers to the SSS wanted signal.

- Thedownlink SSS transmit power is defined as the linear average over the power contributionsin [W] of all
resource elements that carry the SSS within the operating system bandwidth.

- The power ratio of other wanted signalsto the SSSis defined in Clause C.3.1.

45.3 Noc

453.1 Introduction

For Mode 1 conditions radiated testing of demodulation and CSl requirementsit is not feasible in practice to use signa
levels high enough to make the noise contribution of the UE negligible. Demodulation requirements are therefore
specified with the applied noise higher than the UE peak EISlevel in TS 38.101-2 [7] by a defined amount, so that the
impact of UE noise floor islimited to no greater than a value Agg at the specified Noc level. As UEs have EIS levels
that are dependent on operating band and power class, Noc level is dependent on operating band and power class.

45.3.2 Noc for NR operating bands in FR2

Values for Noc according to operating band and power class for single carrier requirements are specified in Table
4.5.3.2-1 for Ass =1dB.

Table 4.5.3.2-1: Noc power level for different UE power classes and frequency bands

Operating band UE Power class
1 2 3 4
n257 -167.3 -161. 8 -158.1 -166. 8
n258 -167.3 -161. 8 -158.1 -166. 8
n259 -154. 5
n260 -164.3 -155.5 -164. 8
n261 -167.3 -161. 8 -158.1 -166. 8
Note 1:  Noc levels are specified in dBm/Hz

For PC3 multi-band devices, the Noc power level (Nocws) shall increase by multi-band relaxation defined in
Table6.2.1.3-4 of TS38.101-2 [7]:

Nocms = NoCss + AMBpp
- Nocss isthe Noc defined in Table 4.5.3.2-1
- AMBpn values are specified in TS 38.101-2 [7].

For CA case, the Noc power level (Nocca) shall increase by arelaxation factor defined in TS 38.101-2 [7] Table
7.3A.2.1-1:

Nocca = Nocsc + AR
- Nocsc isderived by assuming UE supports single carrier.

- ARg values are specified in TS 38.101-2 [7].

45.3.3 Derivation of Noc values for NR operating bands in FR2

The Noc valuesin Table 4.5.3.2-1 are based on REFSENS for the operating band X and on the UE Power class P,
derived based on the following eguation:

NoCec_p, Band x = REFSENSec p, Band_x, somHz -10L0g10(12 X 120kHz X PRBRrersens) — SNRrersens + Athermal
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where:

- REFSENSec p, Band x, somnz IS the REFSENS value in dBm specified for the Power Class P of UE in Band X for
50MHz Channel bandwidth in clause 7.3.2 of TS 38.101-2 [7].

- 12 isthe number of subcarriersin a PRB
- 120 kHz is chosen as a subcarrier spacing to select PRBrersens.

- PRBRrersens iS Nrs associated with subcarrier spacing 120 kHz for 50MHz in Table 5.3.2-1 of TS 38.101-2 [7]
and is 32.

- SNRrersens = -1 dB isthe SNR used for simulation of REFSENS

- Amema iSthe amount of dB that the wanted noise is set above UE thermal noise, giving arisein total noise of
AsB. Athema = -10L0g10(10"(Age/10)-1) = 5.87dB, giving arisein total noise Ass of 1 dB.

For example, the calculated Noc value for UE Power class 3 in Band n260 is -155.5 dBm/Hz, rounded to 0.1dB.

45.4  Angle of arrival
Unless otherwise stated, the downlink signal and noise are aligned to the direction with the following criteria:

- Select the known Rx beam peak direction reused from RF testing if available, asfar asit satisfies the minimum
isolation requirement defined in TS 38.521-4 [16] and rank number in TS 38.521-4 [16] corresponding to the test
cases

- Otherwise select one direction which satisfies the REFSENS defined in TS 38.101-2 [7], minimum isolation
requirement defined in TS 38.521-4 [16] and rank number in TS 38.521-4 [16] corresponding to the test cases.

4.5.5 Es

For Mode 2 the test system shall transmit the wanted signal with power level Es which is the best achievable power
level by the test system.

The test system shall be able to determine achievable Es level and the maximum achievable SNR level.

5 Demodulation performance requirements (Conducted
requirements)

5.1 General

5.1.1  Applicability of requirements

51.1.1 General
The minimum performance regquirements are applicable to all FR1 operating bands defined in TS 38.101-1[6].

The minimum performance requirements in Clause 5 are mandatory for UE supporting NR operation.

If sametest islisted for different UE features/capabilitiesin Clauses 5.1.1.3 and 5.1.1.4, then this test shall apply for
UEs which support all corresponding UE features/capabilities.

51.1.2 Applicability of requirements for different number of RX antenna ports

The number of RX antenna ports for different RF operating bandsis up to UE declaration.
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UEs with different number of RX antenna portsisdefined in Table 5.1.1.2-1.

Table 5.1.1.2-1: Requirements applicability

Supported RX Test type Test list
antenna ports
UE supports only PDSCH All tests in Clause 5.2.2
2RX
PDCCH All tests in Clause 5.3.2
PBCH All tests in Clause 5.4.2
UE supports only PDSCH All tests in Clause 5.2.3 (Note 2)
4RX or both 2RX
and 4RX
PDCCH All tests in Clause 5.3.3 Note 2)
PBCH All tests in Clause 5.4.2 or 5.4.3 (Note)

Note 1:  Requirements for PBCH with 4Rx is up to UE declaration
Note 2:  ‘maxMIMO-Layers-r16’ is not configured during the performance requirements
testing for UE supporting Release 16 per-BWP MIMO layer adaptation.

5.1.1.3 Applicability of requirements for optional UE features

The performance requirementsin Table 5.1.1.3-1 shall apply for UES which support optional UE features only.

ETSI




3GPP TS 38.101-4 version 16.20.0 Release 16 24 ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 5.1.1.3-1: Requirements applicability for optional UE features
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UE feature/capability [14] Test type Test list Applicability notes
SU-MIMO Interference Mitigation | FR1 FDD PDSCH Clause 5.2.2.1.1 (Test 3-1)
advanced receiver

Clause 5.2.3.1.1 (Test 5-1)
FR1 TDD PDSCH Clause 5.2.2.2.1 (Test 3-1)

Clause 5.2.3.2.1 (Test 5-1)

Alternative additional DMRS FR1 FDD PDSCH Clause 5.2.2.1.4 (Test 1-2)
position for co-existence with

LTE CRS (additionaDMRS-DL- Clause 5.2.3.1.4 (Test 1-2)
Alt)

FR1 TDD PDSCH Clause 5.2.2.2.4 (Test 1-2)

Clause 5.2.3.2.4 (Test 1-2)
Basic DL NR-NR CA operation NR CA SDR Clause 5.5A.1 1)Up to 16 DL
(supportedBandCombinationList) carriers

2)Same numerology
across carrier for
data/control channel
at a given time

Enhanced demodulation FR1 FDD PDSCH Clause 5.2.2.1.9 (Test 1-1)
processing for HST-SFN joint
transmission scheme with Clause 5.2.3.1.9 (Test 1-1)

velocity up to 500km/h

FR1 TDD PDSCH Clause 5.2.2.2.9 (Test 1-1)

Clause 5.2.3.2.9 (Test 1-1)
Alternative 64QAM MCS table FR1 FDD PDSCH Clause 5.2.2.1.5

for PDSCHNew 64QAM MCS Clause 5.2.3.1.5
table for PDSCH (dI-64QAM- Clause 5.2.2.1.6
MCS-TableAlt) Clause 5.2.3.1.6

FR1 TDD PDSCH Clause 5.2.2.2.5
Clause 5.2.3.2.5
Clause 5.2.2.2.6
Clause 5.2.3.2.6
CQI table with target BLER of FR1 FDD PDSCH Clause 5.2.2.1.5
107-5New CQI table (cqi- Clause 5.2.3.1.5
TableAlt)

FR1TDD | PDSCH | Clause 5.2.2.2.5
Clause 5.2.3.2.5
PDSCH repetitions over multiple | FR1 FDD PDSCH Clause 5.2.2.1.6
slots (pdsch- Clause 5.2.3.1.6
RepetitionMultiSlots)

FR1 TDD PDSCH Clause 5.2.2.2.6
Clause 5.2.3.2.6

UE PDSCH processing FR1 FDD PDSCH Clause 5.2.2.1.7
capability #2 (pdsch- Clause 5.2.3.1.7
ProcessingType2)

FR1 TDD PDSCH Clause 5.2.2.2.7
Clause 5.2.3.2.7
Pre-emption indication for DL FR1FDD | PDSCH | Clause 5.2.2.1.8
(pre-Emptindication-DL) Clause 5.2.3.1.8
FR1 TDD PDSCH Clause 5.2.2.2.8
Clause 5.2.3.2.8

Single DCI based SDM FR1FDD | PDSCH | Clause5.2.2.1.11 The requirements
transmission for multi-TRxP Clause 5.2.3.1.11 apply when UE
(singleDCI-SDM-scheme-r16) supports at least 2

active TCI states

FR1 TDD PDSCH Clause 5.2.2.2.11
Clause 5.2.3.2.11
Multi DCI based multi-TRxP FR1 FDD PDSCH Clause 5.2.2.1.12
support (multiDCI-MultiTRP-r16) Clause 5.2.3.1.12
FR1 TDD PDSCH Clause 5.2.2.2.12
Clause 5.2.3.2.12
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Single DCI based FDM Scheme-
A for multi-TRxP(supportFDM-
SchemeA-r16)

FR1 FDD

PDSCH

Clause 5.2.2.1.13
Clause 5.2.3.1.13

FR1 TDD

PDSCH

Clause 5.2.2.2.13
Clause 5.2.3.2.13

The requirements
apply when UE
supports at least 2
active TCI states

Single DCI based inter-slot TDM
for multi-TRxP (supportinter-
slotTDM-r16)

FR1 FDD

PDSCH

Clause 5.2.2.1.14
Clause 5.2.3.1.14

FR1 TDD

PDSCH

Clause 5.2.2.2.14
Clause 5.2.3.2.14

The requirements
apply only when
maxNumberTCI-
states-r16 = 2.

Maximum number of TCI states
in Single-DCI based inter-slot
TDM (maxNumberTCl-states-
r16)

FR1 FDD

PDSCH

Clause 5.2.2.1.14
Clause 5.2.3.1.14

FR1 TDD

PDSCH

Clause 5.2.2.2.14
Clause 5.2.3.2.14

The requirements
apply only when
maxNumberTCI-
states-r16 = 2.

DRX Adaptation (drx-Adaptation-
rl6)

FR1 FDD

PDCCH

Clause 5.3.2.1.3

If the Test 1 in
Clause 5.3.2.1.3is
passed, the test
coverage can be
considered fulfilled
without executing
Test 3 in clause
5.3.2.1.1.

FR1 TDD

PDCCH

Clause 5.3.2.2.3

If the Test 1in
Clause 5.3.2.2.3 is
passed, the test
coverage can be
considered fulfilled
without executing
Test 2 in clause
5.3.2.2.1.

FR1 FDD

PDCCH

Clause 5.3.3.1.3

If the Test 1in
Clause 5.3.3.1.3is
passed, the test
coverage can be
considered fulfilled
without executing
Test 3 in clause
5.3.3.1.1.

FR1 TDD

PDCCH

Clause 5.3.3.2.3

If the Test 1 in
Clause 5.3.3.2.3 is
passed, the test
coverage can be
considered fulfilled
without executing
Test 2 in clause
5.3.3.2.1.

Validating P/SP-CSI-RS
reception (periodicAndSemi-
PersistentCSI-RS-r16)

FR1 TDD

PDSCH

Clause 5.2.2.2.15
Clause 5.2.3.2.15
Clause 5.2A.2.3
Clause 5.2A.3.3

The requirements
apply only in case
tested UE supporting
operations in shared
spectrum access
and validation of
P/SP-CSI-RS
reception based on
DCI

Supported UL channels for
dynamic channel access mode
(ul-DynamicChAccess-r16) or
UL channel access for semi-
static channel access mode (ul-
Semi-StaticChAccess-r16) or
both

FR1 TDD

PDSCH

Clause 5.2.2.2.15
Clause 5.2.3.2.15

The requirements
apply only in case
tested UE supports
one of UL channels
for dynamic channel
access mode and UL
channel access for
semi-static channel
access mode
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5.1.1.4 Applicability of requirements for mandatory UE features with capability
signalling

The performance requirementsin Table 5.1.1.4-1 shall apply for UEs which support mandatory UE features with
capability signalling only.
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Table 5.1.1.4-1: Requirements applicability for mandatory features with UE capability signalling
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UE feature/capability [14] Test type Test list Applicability notes
256QAM modulation scheme FR1 FDD PDSCH | Clause 5.2.2.1.1 (Test 1-3)
for PDSCH for FR1 (pdsch- Clause 5.2.3.1.1 (Test 1-3)
256QAM-FR1)
FR1 TDD PDSCH Clause 5.2.2.2.1 (Test 1-3)
Clause 5.2.3.2.1 (Test 1-3)
PDSCH mapping type B FR1 FDD PDSCH | Clause 5.2.2.1.3
(pdsch-MappingTypeB) Clause 5.2.3.1.3
Clause 5.2.2.1.7
Clause 5.2.3.1.7
FR1 TDD PDSCH Clause 5.2.2.2.3
Clause 5.2.3.2.3
Clause 5.2.2.2.7
Clause 5.2.3.2.7
Rate-matching around LTE FR1 FDD PDSCH | Clause 5.2.2.1.4 For UEs supporting
CRS (rateMatchingLTE-CRS) Clause 5.2.3.1.4 “Alternative
additional DMRS
position for co-
existence with LTE
CRS”, if Test 1-2 is
tested, the test
coverage can be
FR1 TDD PDSCH | Clause 5.2.2.2.4 considered fulfilled
Clause 5.2.3.2.4 without executing
Test 1-1. Otherwise,
only Test 1-1is
tested.
Supported maximum number FR1 FDD PDSCH | Clause 5.2.2.1.4 (Tests 1-1, The requirements
of ports across all configured 1-2) apply only in case
NZP-CSI-RS resources per CC Clause 5.2.3.1.1 (Tests 3-1, the number of NZP-
(maxConfigNumberPortsAcros 4-1, 5-1) CSI-RS ports in the
SNZP-CSI-RS-PerCC) Clause 5.2.3.1.4 (Tests 1-1, test case satisfies UE
1-2) capability on
maximum number of
NZP-CSI-RS ports
FR1 TDD PDSCH Clause 5.2.2.2.4 (Tests 1-1,
1-2)
Clause 5.2.3.2.1 (Test 3-1,
4-1, 5-1)
Clause 5.2.3.2.4 (Tests 1-1,
1-2)
Supported maximum number FR1 FDD PDSCH | Clause 5.2.2.1.1 (Tests 2-1, The requirements
of PDSCH MIMO layers 2-2, 3-1) apply only in case
(maxNumberMIMO- Clause 5.2.2.1.2 the PDSCH MIMO
LayersPDSCH) Clause 5.2.3.1.1 (Tests 2-1, rank in the test case
2-2,3-1, 4-1, 5-1) does not exceed UE
Clause 5.2.3.1.2 PDSCH MIMO layers
capability
FR1 TDD PDSCH Clause 5.2.2.2.1 (Tests 2-1,
2-2,3-1)
Clause 5.2.2.2.2
Clause 5.2.3.2.1 (Tests 2-1,
2-2,3-1, 4-1, 5-1)
Clause 5.2.3.2.2
Support number of active TCI FR1 FDD PDSCH | Clause 5.2.2.1.10 (Test 1-2) The requirements
states per BWP per CC, Clause 5.2.3.1.10 (Test 1-2) apply only when
including control and data maxNumberActiveTC
(maxNumberActiveTClI- I-PerBWP is other
PerBWP) than nl.
FR1 TDD PDSCH Clause 5.2.2.2.10 (Test 1-2)
Clause 5.2.3.2.10 (Test 1-2)
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FR1 FDD PDSCH | Clause 5.2.2.1.10 (Test 1-2) The requirements
Clause 5.2.3.1.10 (Test 1-2) apply only when
Clause 5.2.2.1.11 maxSimultaneousRe
Clause 5.2.2.1.12 sourceSetsPerCC 2
Clause 5.2.2.1.13 2
Clause 5.2.2.1.14
Clause 5.2.3.1.11
Clause 5.2.3.1.12
Clause 5.2.3.1.13
Clause 5.2.3.1.14
FR1 TDD PDSCH Clause 5.2.2.2.10 (Test 1-2)

Clause 5.2.3.2.10 (Test 1-2)
Clause 5.2.2.2.11
Clause 5.2.2.2.12
Clause 5.2.2.2.13
Clause 5.2.2.2.14
Clause 5.2.3.2.11
Clause 5.2.3.2.12
Clause 5.2.3.2.13
Clause 5.2.3.2.14

5.1.1.5

Applicability of different requirements for HST

The applicability rules for different HST requirementsin section 5 are specified in Table 5.1.1.5-1.

Table 5.1.1.5-1: Applicability of requirements for HST

If UE has passed UE can skip Applicability
Test type Test list Test type Test list
FR1 FDD | PDSCH | Clause 5.2.2.1.1 (Test 1-6) FR1 FDD | PDSCH | Clause 5.2.2.1.1 (Test 1-5)
FR1 TDD | PDSCH | Clause 5.2.2.2.1 (Test 1-11) | FR1 TDD | PDSCH | Clause 5.2.2.2.1 (Test 1-7)
FR1 FDD | PDSCH | Clause 5.2.3.1.1 (Test 1-6) FR1 FDD | PDSCH | Clause 5.2.3.1.1 (Test 1-5)
FR1 TDD | PDSCH | Clause 5.2.3.2.1 (Test 1-11) | FR1 TDD | PDSCH | Clause 5.2.3.2.1 (Test 1-7)
FR1 FDD | PDSCH | Clause 5.2.2.1.9 (Test 1-1) FR1 FDD | PDSCH | Clause 5.2.2.1.1 (Test 1-5)
FR1 TDD | PDSCH | Clause 5.2.2.2.9 (Test 1-1) FR1 TDD | PDSCH | Clause 5.2.2.2.1 (Test 1-7
and 1-11)
FR1 FDD | PDSCH | Clause 5.2.3.1.9 (Test 1-1) FR1 FDD | PDSCH | Clause 5.2.3.1.1 (Test 1-5)
FR1 TDD | PDSCH | Clause 5.2.3.2.9 (Test 1-1) FR1 TDD | PDSCH | Clause 5.2.3.2.1 (Test 1-7
and 1-11)
FR1 FDD | PDSCH | Clause 5.2.2.1.1 (Test 1-7) FR1 FDD | PDSCH | Clause 5.2.2.1.1 (Test 1-1)
FR1 FDD | PDSCH | Clause 5.2.3.1.1 (Test 1-7) FR1 FDD | PDSCH | Clause 5.2.3.1.1 (Test 1-1)
FR1 FDD | PDSCH | Clause 5.2.2.1.10 (Test 1-1 FR1 FDD | PDSCH | Clause 5.2.2.1.1 (Test 1-5)
or1-2)
FR1 TDD | PDSCH | Clause 5.2.2.2.10 (Test 1-1 FR1 TDD | PDSCH | Clause 5.2.2.2.1 (Test 1-7
or 1-2) and 1-11)
FR1 FDD | PDSCH | Clause 5.2.3.1.10 (Test 1-1 FR1 FDD | PDSCH | Clause 5.2.3.1.1 (Test 1-5)
or 1-2)
FR1 TDD | PDSCH | Clause 5.2.3.2.10 (Test 1-1 FR1 TDD | PDSCH | Clause 5.2.3.2.1 (Test 1-7
or1-2) and 1-11)
FR1 FDD | PDSCH | Clause 5.2.2.1.10 (Test1-2) | FR1FDD | PDSCH | Clause 5.2.2.1.10 (Test 1-
1)
FR1 TDD | PDSCH | Clause 5.2.2.2.10 (Test1-2) | FR1 TDD | PDSCH | Clause 5.2.2.2.10 (Test 1-
1)
FR1 FDD | PDSCH | Clause 5.2.3.1.10 (Test1-2) | FR1FDD | PDSCH | Clause 5.2.3.1.10 (Test 1-
1)
FR1 TDD | PDSCH | Clause 5.2.3.2.10 (Test1-2) | FR1 TDD | PDSCH | Clause 5.2.3.2.10 (Test 1-
1)
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5.1.1.6 Applicability and test rules for PDSCH performance requirements with power
imbalance for intra-band contiguous CA

For UE passing the FDD and TDD CA power imbalance performance regquirements with 2 DL CCs as defined in
sections 5.2A.2.2 and 5.2A.3.2, the test coverage can be considered fulfilled with FDD or TDD intra-band contiguous
CA with 3 or more DL CCs supported by the UE. During the test, UE isrequired to test the supported intra-band
contiguous CA configurations with 2 DL CCs covering the lowest and highest operating bands.

The channel bandwidth combination for testing is determined by following procedure:
- First select the bandwidth combinations with the same bandwidth in each carrier.

- If thereis no such bandwidth combination, select the bandwidth combinations with smallest bandwidth
difference between the two carriers, and the carrier with smaller bandwidth will be used for test.

- Among the bandwidth combinations selected, select the CA combination with largest aggregated bandwidth

combination.
5117 Applicability of CA requirements
5.1.1.7.1 Definition of CA capability

The definition with respect to CA capabilitiesisgiven asin Table5.1.1.7.1-1.

Table 5.1.1.7.1-1: Definition of CA capability

CA CA Capability Description
Capability
CA C Intra-band contiguous CA
CA N Intra-band non-contiguous CA
CA_AX Inter-band CA (X bands)

NOTE 1: CA_C corresponds to NR CA configurations and bandwidth combination
sets defined in Clause 5.5A.1 of TS 38.101-1 [6].
CA_N corresponds to NR CA configurations and bandwidth combination
sets defined in Clause 5.5A.2 of TS 38.101-1 [6].
CA_AX corresponds to NR CA configurations and bandwidth combination
sets defined in Clause 5.5A.3 of TS 38.101-1 [6].

5.1.1.7.2 Applicability and test rules for different CA configurations and bandwidth
combination sets

The performance requirement for CA UE demodulation tests in Clause 5.2A are defined independent of CA
configurations and bandwidth combination sets specified in Clause 5.5A of TS 38.101-1. For UEs supporting different
CA configurations and bandwidth combination sets, the applicability and test rules are defined in Table 5.1.1.7.2-1 and
Table5.1.1.7.2-2. For simplicity, CA configuration below refersto combination of CA configuration and bandwidth
combination set.

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16 32

ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 5.1.1.7.2-1: Applicability and test rules for CA UE demodulation tests

Tests CA capability CA configuration from CA Bandwidth PCell CC
where the the selected CA combination to be configuration
tests apply capability where the tested in priority order

tests apply

Test 1 in Clause CA_C,CA N, Table 5.1.1.7.2-2 Largest aggregated CA Any of CCs

5.2A.2.1 and CA_AX bandwidth combination

5.2A.3.1

Test 2 in Clause CA_C,CA N, Table 5.1.1.7.2-2 Largest aggregated CA Any of CCs

5.2A.2.1 and CA_AX bandwidth combination

5.2A.3.1

Test 3 in Clause CA_AX Table 5.1.1.7.2-2 Largest aggregated CA | TDD CC if supported,

5.2A.2.1 and bandwidth combination otherwise FDD CC
5.2A.3.1

Test 4 in Clause CA_AX Table 5.1.1.7.2-2 Largest aggregated CA Any of CCs

5.2A.2.1 and bandwidth combination

5.2A.3.1 (NOTE

2)
Test 5 in Clause CA_AX Table 5.1.1.7.2-2 Largest aggregated CA 15 kHz CC if
5.2A.2.1 and bandwidth combination supported, otherwise
5.2A.3.1 (NOTE 30 kHz CC
3)

NOTE 1: In case CA_AX with different number of X is supported then one or two CA configurations are selected
based on procedure from Table 5.1.1.7.2-2.

NOTE 2: These scenarios are only tested for UEs which are not verified with Test 3 in Clause 5.2A.2.1 and 5.2A.3.1.
NOTE 3: These scenarios are only tested for UEs which are not verified with Test 2 in Clause 5.2A.2.1 and 5.2A.3.1.
Table 5.1.1.7.2-2: Selection of CA configurations

CA capability Step 1 Step 2 Step 3 Step 4
CA_Cor CA_N | Selectthe CA Select any one of CA | N/A N/A
configurations with configurations, which
the maximum number | contain CA bandwidth
of CCs, for which the combination with the
supported maximum largest aggregated
number of MIMO channel bandwidth
layers is not lower and supported
than 2. maximum data rate is
not lower than the
tested date rate,
among all the
selected CA
configurations from
Step 1.

CA_AX Select the CA Select any one of CA | Select the CA Select any one of CA
configurations with configurations, which configurations with configurations, which
the maximum number | contain CA bandwidth | the largest number of | contain CA bandwidth
of CCs, for which the combination with the bands and with the combination with the
supported maximum largest aggregated maximum number of largest aggregated
number of MIMO channel bandwidth CCs, for which the channel bandwidth
layers is not lower and supported supported maximum and supported
than 2. maximum data rate is | number of MIMO maximum data rate is

not lower than the layers is not lower not lower than the
tested date rate, than 2. tested date rate,
among all the among all the
selected CA selected CA
configurations from configurations from
Step 1. Step 3.

NOTE 1: For CA_AX capability, if CA configuration from step 2 is CA configuration with the largest number of bands
then Step 3 and Step 4 are skipped. Otherwise, the two CA configurations selected from Step 2 and Step 4
are used for testing.

NOTE 2: Maximum supported data rate for Step 2 and Step 4 is calculated based clause 4.1.2 of TS 38.306 [14].

NOTE 3: Tested data rate for Step 2 and Step 4 is calculated based on the equation DataRate = 1073 2521 TBS;2%i
and FRCs used in the test.
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Applicability rule and antenna connection for CA tests with 4 RX

Within the CA configuration if any of the PCell and/or the SCellsis a 2Rx supported RF band, 2 out of the 4Rx should

be connected with data source from system simulator, depending on UE’ s declaration and AP configuration.

Reguirements from Clause 5.2A.2.1 are applied.

Within the CA configuration if any of the PCell and/or the SCellsis a4Rx supported RF band, all 4Rx should be
connected with data source from system simulator. Requirements from Clause5.2A.3.1 are applied.

For 4Rx capable UES, the 2Rx supported RF bands and 4Rx supported RF bands are up to UE’s declaration.

5.1.1.8 Applicability of different requirements with Multi-TRxP
The applicability rules for requirements with multi-TRxP transmission schemesin section 5 are specified in Table
51181
Table 5.1.1.8-1: Applicability of requirements with Multi-TRxP Transmission
If UE has passed UE can skip Applicability
Test type Test list Test type Test list notes

FR1 FDD | PDSCH | Clause 5.2.2.1.12 (Test 1-1) FR1 FDD | PDSCH | Clause 5.2.2.1.11 (Test 1-1)

FR1 FDD | PDSCH | Clause 5.2.2.1.12 (Test 1-1) FR1 FDD | PDSCH | Clause 5.2.2.1.13 (Test 1-1)

FR1 FDD | PDSCH | Clause 5.2.2.1.6 (Test 1-1) FR1 FDD | PDSCH | Clause 5.2.2.1.14 (Test 1-1)

FR1 TDD | PDSCH | Clause 5.2.2.2.12 (Test 1-1) FR1 TDD | PDSCH | Clause 5.2.2.2.11 (Test 1-1)

FR1 TDD | PDSCH | Clause 5.2.2.2.12 (Test 1-1) FR1 TDD | PDSCH | Clause 5.2.2.2.13 (Test 1-1)

FR1 TDD | PDSCH | Clause 5.2.2.2.6 (Test 1-1) FR1 TDD | PDSCH | Clause 5.2.2.2.14 (Test 1-1)

FR1 FDD | PDSCH | Clause 5.2.3.1.12 (Test 1-1) FR1 FDD | PDSCH | Clause 5.2.3.1.11 (Test 1-1)

FR1 FDD | PDSCH | Clause 5.2.3.1.12 (Test 1-1) FR1 FDD | PDSCH | Clause 5.2.3.1.13 (Test 1-1)

FR1 FDD | PDSCH | Clause 5.2.3.1.6 (Test 1-1) FR1 FDD | PDSCH | Clause 5.2.3.1.14 (Test 1-1)

FR1TDD | PDSCH | Clause 5.2.3.2.12 (Test 1-1) FR1 TDD | PDSCH | Clause 5.2.3.2.11 (Test 1-1)

FR1 TDD | PDSCH | Clause 5.2.3.2.12 (Test 1-1) FR1 TDD | PDSCH | Clause 5.2.3.2.13 (Test 1-1)

FR1 TDD | PDSCH | Clause 5.2.3.2.6 (Test 1-1) FR1 TDD | PDSCH | Clause 5.2.3.2.14 (Test 1-1)
5.1.1.9 Applicability of requirements for PDSCH on bands with shared spectrum

access
Tests Applicability notes

All tests in Clause
5.2.2.2.15and 5.2.3.2.15

Only test the supported largest channel bandwidth.

All tests in Clause 5.2A.2.3
and 5.2A.3.3

Only test the supported largest channel bandwidth on SCell.

5.2

PDSCH demodulation requirements

The parameters specified in Table 5.2-1 are valid for all PDSCH tests unless otherwise stated.

ETSI




3GPP TS 38.101-4 version 16.20.0 Release 16 34 ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 5.2-1: Common test parameters
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Parameter Unit Value
PDSCH transmission scheme Transmission scheme 1
Carrier Offset between_ Point A_ and the lowest RBs 0
configuration usable s_ubcarrlgr on this carrier (Note 2)
Subcarrier spacing kHz 15 or 30
Cyclic prefix Normal
RB offset RBs 0
DL BWP Max_imum_ transmissip_n ba_mdwidth
configuration #1 _ configuration as specified in clause
Number of contiguous PRB PRBs 5.3.2 of TS 38.101-1 [6] for tested
channel bandwidth and subcarrier
spacing
Common serving Physical .C.:ell .ID - 0.
cell parameters SSB pOS.ItIO.n.In burst First SSB in Slot #0
SSB periodicity ms 20
Slots for PDCCH monitoring Each slot
Symbols with PDCCH Symbols 0,1
. Table 5.2-2 for tested channel
Number of PRBs in CORESET bandwidth and subcarrier spacing
Number of PDCCH candidates and
C 1/AL8
aggregation levels
CCE-to-REG mapping type Non-interleaved
DCI format 11
TCI state TCI state #1
PDCCH For number of TX = 1: No precoding;
configuration For number of TX > 1: Single Panel
Type |; Randomized precoder
selection for every REG bundle and
updated per slot with equal probability
PDCCH & PDCCH DMRS Precoding of each applicable i1/i2 combination or
configuration codebook
index, chosen from section 5.2.2.2.1
of TS 38.214 [12]
For number of Tx>2, set
“codebookMode” to 1 as defined in
section 5.2.2.2.1 of TS 38.214 [12]
Cross carrier scheduling Not configured
Eléslfsgbcamer index in the PRB used for ko=0 for CSI-RS resource 1,2.3.4
First OFDM symbol in the PRB used for lo = 6 for CSI-RS resource 1 and 3
CSI-RS lo = 10 for CSI-RS resource 2 and 4
Number of CSI-RS ports (X) 1 for CSI-RS resource 1,2,3,4
CDM Type ‘No CDM' for CSI-RS resource 1,2,3,4
Density (p) 3 for CSI-RS resource 1,2,3,4
15 kHz SCS: 20 for CSI-RS resource
_ 1,2,3,4
CSI-RS periodicity Slots 30 kHz SCS: 40 for CSI-RS resource
CSI-RS for tracking 1,234
15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
CSI-RS offset Slots

30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

CSI-RS

. Start PRB 0
Frequency Occupation Number of PRB = ceil(BWP size/4)*4
QCL info TCI state #0
Row index (Note 3 3 for 2 CSI-RS ports and 5 for 4 CSI-
RS ports
NZP CSI-RS for Eléslfsgbcarner index in the PRB used for ko= 0
CSI acquisition First OFDM symbol in the PRB used for =12

Number of CSI-RS ports (X)

Same as number of transmit antenna
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'No CDM' for 1 transmit antenna

CDM Type 'FD-CDMZ2' for 2 and 4 transmit
antenna
Density (p) 1
S 15 kHz SCS: 20
CSI-RS periodicity Slots 30 kHz SCS-: 40
CSI-RS offset Slots 0
Frequency Occupation Start PR.B 0 .
Number of PRB = ceil(BWP size/4)*4
QCL info TCI state #1
Row index (Note 3) 5
First subcarrier index in the PRB used for ko= 4
CSI-RS o
First OFDM symbol in the PRB used for o =12
CSI-RS
Number of CSI-RS ports (X) 4
gsqﬁiii'ti'sf’ for CSI' "CoM Type 'FD-CDM2'
Density (p) 1
N 15 kHz SCS: 20
CSI-RS periodicity Slots 30 kHz SCS- 40
CSI-RS offset Slots 0
. Start PRB 0
Frequency Occupation Number of PRB = ceil(BWP size/4)*4
{1000} for Rank 1 tests
Antenna ports indexes {1000, 1001} for Rank 2 tests
{1000-1002} for Rank 3 tests
PDSCH DMRS {1000-1003} for Rank 4 tests
configuration Position of the first DMRS for PDSCH 2
mapping type A
Number of PDSCH DMRS CDM group(s) 1 for Rank 1 and Rank 2 tests
without data 2 for Rank 3 and Rank 4 tests
Type 1 QCL SSB index SSB #0
information QCL Type Type C
TCl state #0 Type 2 QCL | SSB index N/A
information QCL Type N/A
CSI-RS resource 1 from 'CSI-RS for
i-lr-%gfmla:i?oil_ CSI-RS resource tracking' configuration
TCI state #1 QCL Type Type A
Type 2 QCL CSI-RS resource N/A
information QCL Type N/A
PT-RS configuration PT-RS is not configured
Maximum number of code block groups for ACK/NACK feedback 1
Maximum number of HARQ transmission 4
PUCCH HARQ ACK spaitial bundling Not configured
Redundancy version coding sequence {0,2,3,1}

PDSCH & PDSCH DMRS Precoding configuration

For number of TX = 1: No precoding;
For number of TX > 1:Single Panel
Type |; Randomized precoder
selection for every PRB bundle and
updated per slot, with equal probability
of each applicable i1/i2 combination or
codebook
index, chosen from section 5.2.2.2.1
of TS 38.214 [12].

For number of Tx>2 and Rank=1 or 2,
Set “codebookMode” to 1 as defined
in section 5.2.2.2.1 of TS 38.214 [12]

Symbols for all unused REs

OP.1 FDD as defined in Annex
A5.1.1

OP.1 TDD as defined in Annex
Ab5.2.1

Physical signals, channels mapping and precoding

As specified in Annex B.4.1

Note 1:

Note 2:

Note 3:

UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH
transmission.
Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [6] for tested
channel bandwidth and subcarrier spacing.
Refer to Table 7.4.1.5.3-1in [9]
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Table 5.2-2: Number of PRBs in CORESET

SCS | 5MHz | 10 MHz | 15 MHz | 20 MHz | 25 MHz | 30 MHz | 40 MHz | 50 MHz | 60 MHz | 80 MHz | 100
(kHz) MHz
15 24 48 78 102 132 156 216 270 N/A N/A N/A
30 6 24 36 48 60 78 102 132 162 216 270

521 1RX requirements
(Void)

5.2.2 2RX requirements

5.221 FDD

52211 Minimum requirements for PDSCH Mapping Type A

The performance requirements are specified in Table 5.2.2.1.1-3 and Table 5.2.2.1.1-4, with the addition of test
parametersin Table 5.2.2.1.1-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.1-1.

Table 5.2.2.1.1-1: Tests purpose

Purpose Test index
Verify the PDSCH mapping Type A normal performance 1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 2-1, 2-2
under 2 receive antenna conditions and with different
channel models, MCSs and number of MIMO layers
Verify the PDSCH mapping Type A HARQ soft combining | 1-4
performance under 2 receive antenna conditions.
Verify the PDSCH mapping Type A performance 3-1
requirements for Enhanced Receiver Type 1 under 2
receive antenna conditions.
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Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
PDSCH Mapping type Type A
configuration
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 4 for Test 1-1
2 for other tests
Resource allocation type Test 1-2: Type 1 with start RB = 23,
Lres = 6
Other tests: Type 0
RBG size Test 1-2: N/A
Other tests: Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS DMRS Type Type 1
configuration
Number of additional DMRS 2 for Tests 1-1, 1-5, 1-6, 1-7
1 for other tests
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS for tracking | CSI-RS periodicity Slots Test 1-5, 1-6, 1-7:
10 for CSI-RS resource 1,2,3,4.
Other tests: Table 5.2-1.
CSI-RS offset Slots Test 1-5, 1-6, 1-7:

1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.

Other tests: Table 5.2-1.

Number of HARQ Processes

8 for Test 1-4
4 for other tests

ACK information

The number of slots between PDSCH and corresponding HARQ-

2
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Table 5.2.2.1.1-3: Minimum performance for Rank 1

Test Reference Bandwidth | Modulation | Propagation Correlation Reference value
num. channel (MHz) / format and condition matrix and
Subcarrier | code rate antenna
spacing configuration
(kHz)
Fraction of SNR
maximum (dB)
throughput
(%)
1-1 R.PDSCH.1-1.1 10/15 QPSK, 0.30 | TDLB100-400 2x2, ULA Low 70 -0.8
FDD
1-2 R.PDSCH.1-1.2 10/ 15 QPSK, 0.30 | TDLC300-100 2x2, ULA Low 70 0.2
FDD
1-3 R.PDSCH.1-4.1 10/15 256QAM, TDLA30-10 2x2, ULA Low 70 24.6
FDD 0.82
1-4 R.PDSCH.1-2.1 10/15 16QAM, TDLC300-100 2x2, ULA Low 30 1.1
FDD 0.48
1-5 R.PDSCH.1-8.1 10/15 16QAM, HST-750 1x2 70 6.2
FDD 0.48
1-6 R.PDSCH.1-8.2 10/15 64QAM, HST-972 1x2 70 9.9
FDD 0.43
1-7 R.PDSCH.1-8.1 10/15 16QAM, TDLC300-600 2x2,ULA Low 70 8.6
FDD 0.48
Table 5.2.2.1.1-4: Minimum performance for Rank 2
Test Reference Bandwidth | Modulation | Propagation Correlation Reference value
num. channel (MHz) / format and condition matrix and i
Subcarrier | code rate antenna Fraction of SNR
spacing configuration maximum (dB)
(kHz) throughput
(%)
R.PDSCH.1-3.1 64QAM,
2-1 FDD 10/15 0.50 TDLA30-10 2x2, ULA Low 70 19.4
R.PDSCH.2-1.1 64QAM,

2-2 FDD 20/30 050 TDLA30-10 2x2, ULA Low 70 19.7
Table 5.2.2.1.1-5: Minimum performance for Rank 2 and Enhanced Receiver Type 1
Bandwidth Correlation

Test Reference SlE,l\JTaZr)ri/er ,fvtl)c:?nﬂflgr?g Propagation matrix and Reference value
num. channel spacing code rate condition antenna
(kH2) configuration
Fraction of
maximum SNR
throughput (dB)
(%)
3-1 R.PDSCH.1-2.2 10/15 16QAM, TDLA30-10 2x2, ULA 70 17.6
FDD 0.48 Medium
5.2.2.1.2 Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with

PDSCH

The performance requirements are specified in Table 5.2.2.1.2-3, with the addition of test parametersin Table 5.2.2.1.2-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.2-1.
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Table 5.2.2.1.2-1: Tests purpose

Purpose Test index
Verify the PDSCH mapping Type A normal performance 11
under 2 receive antenna conditions and CSI-RS
overlapped with PDSCH
Table 5.2.2.1.2-2: Test parameters
Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
cF:)(E?w?igrration Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS
configuration DMRS Type Type 1
Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
NZP CSI-RS for OFDM symbols in the PRB used for CSI- =13
CSl acquisition RS
CSI-RS periodicity Slots 5
gsqﬁiiiltisg’ for CSI ggbcamer index in the PRB used for CSI (ko, ki, k2, ks)=(2, 4, 6, 8)
Number of CSI-RS ports (X) 8
CSI-RS periodicity Slots 5
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 5
ACK information

Table 5.2.2.1.2-3: Minimum performance for Rank 2

Bandwidth Correlation Reference value

Test Reference Su('l\:)/l(i_'azr)ri/er ';g??nﬂfggg Propagation matrix and Fraction of
num. channel : condition antenna maximum SNR
spacing code rate configuration throughput (dB)

(kHz) (%)
R.PDSCH.1-5.1 16QAM, TDLC300-
1-1 FDD 10/15 0.48 100 2x2, ULA Low 70 14.8
5.2.2.1.3 Minimum requirements for PDSCH Mapping Type B

The performance requirements are specified in Table 5.2.2.1.3-3, with the addition of test parametersin Table 5.2.2.1.3-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.3-1.
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Table 5.2.2.1.3-1: Tests purpose

Purpose Test index
Verify PDSCH mapping Type B performance under 2 11
receive antenna conditions
Table 5.2.2.1.3-2: Test parameters
Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
cF:)(E?w?igrration Mapping type Type B
ko 0
Starting symbol (S) 5
Length (L) 7
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS
configuration DMRS Type Type 1
Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- >
ACK information

Table 5.2.2.1.3-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test Reference Slglgﬂé_'azr)ri/er ?g?g]ﬂfgr?g Propagation matrix and Fract.ion of
num. channel ; q condition antenna maximum SNR
spacing code rate configuration throughput | (dB)
(kHz) (%)
1-1 R'PD§EB'1'1'3 10/15 | QPSK,0.30 | TDLA30-10 | 2x2, ULA Low 70 0.9
5.2.2.1.4 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence

The performance requirements are specified in Table 5.2.2.1.4-3, with the addition of test parametersin Table 5.2.2.1.4-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.4-1.

Table 5.2.2.1.4-1: Tests purpose

Purpose

Test index

matching configured

Verify the PDSCH mapping Type A normal performance
under 2 receive antenna conditions with CRS rate

1-1,1-2
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Table 5.2.2.1.4-2: Test parameters

Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
NR UL transmission with a 7.5 kHz shift to the LTE raster true
cF:)(E?wﬁ‘:ing;:ation Symbols with PDCCH Symbol# 2
Ec?n?igzlration Mapping type Type A
ko 0
Starting symbol (S) 3
9 for Test 1-1
Length (L) 11 for Test 1-2
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
\{RB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS
configuration DMRS Type Type 1
Position of the first DM-RS for downlink 3
Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CRS for rate LTE carrier centre subcarrier location Same as NR carrier centre subcarrier
matching (Note 1) location
LTE carrier BW MHz 10
Number of antenna ports 4
v-shift 0
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2
ACK information
Note 1:  No MBSEFN is configured on LTE carrier
Table 5.2.2.1.4-3: Minimum performance for Rank 1
Bandwidth . Reference value
. Correlation
Test Reference (MHz) /| Modulation Propagation matrix and Fraction of
Subcarrier | format and 2 :
num. channel spacin code rate condition antenna maximum SNR
pacing configuration throughput (dB)
(kHz) (%)
1-1 R.PD'S:CIS‘I;.l-?.l 10/15 QPSK, 0.30 TDLA30-10 4x2, ULA Low 70 -1.0
1-2 R.PD'S:(DZII—DLl-?.Z 10/15 QPSK, 0.30 TDLA30-10 4x2, ULA Low 70 -1.0
5.2.2.15 Minimum requirements for PDSCH 0.001% BLER

The performance requirements are specified in Table 5.2.2.1.5-3, with the addition of test parametersin Table 5.2.2.1.5-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.5-1.

Table 5.2.2.1.5-1: Tests purpose

Purpose Test index
Verify the PDSCH 0.001% BLER performance under 2 1-1

receive antenna conditions
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Table 5.2.2.1.5-2: Test parameters

ACK information

Parameter Unit Value

Duplex mode FDD

Active DL BWP index 1

cF:)(E?w?igrration Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size

PDSCH DMRS

configuration DMRS Type Type 1
Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS

Maximum number of HARQ transmission 1

Number of HARQ Processes 4

The number of slots between PDSCH and corresponding HARQ- >

Table 5.2.2.1.5-3: Minimum performance for Rank 1

Bandwidth . Correlation Reference value

(MHz) / Modulation . X

Test Reference Subcarrier | format and Propagation matrix and

num. channel Sspacin code rate condition antenna Target BLER SNR
p 9 configuration 9 (dB)
(kHz)

1-1 R.PDlsng;.l-lA 10/15 QPSK, 0.59 AWGN 1x2, ULA Low 0.001% 3.2

5.2.2.1.6 Minimum requirements for PDSCH repetitions over multiple slots

The performance requirements are specified in Table 5.2.2.1.6-3, with the addition of test parametersin Table 5.2.2.1.6-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.6-1.

Table 5.2.2.1.6-1: Tests purpose

Purpose

Test index

Verify the PDSCH repetitions over multiple slots
performance under 2 receive antenna conditions

11
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Table 5.2.2.1.6-2: Test parameters

Parameter Unit Value

Duplex mode FDD

Active DL BWP index 1

cF:)(E?w?igrration Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 2
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size

PDSCH DMRS

configuration DMRS Type Type 1
Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS

Number of HARQ Processes 4

The number of slots between final repetition of PDSCH and 2

corresponding HARQ-ACK information

Table 5.2.2.1.6-3: Minimum performance for Rank 1

Bandwidth

(MHz) / Modulation . Corrglatlon Reference value
Test Reference Subcarrier | format and Propagation matrix and
num. channel spacin code rate condition antenna Target BLER SNR
?kHz)g configuration (dB)
1-1 R'PDSEDHbl_ll'l 10/15 160Q5A4M’ TDLA30-10 2x2, ULA Low 1% (Note 1) 1.6
Note 1: BLER is defined as residual BLER; i.e. ratio of incorrectly received transport blocks / sent transport blocks,
independently of the number HARQ transmission(s) for each transport block.
5.2.2.1.7 Minimum requirements for PDSCH Mapping Type B and UE processing

capability 2

The performance requirements are specified in Table 5.2.2.1.7-3, with the addition of test parametersin Table 5.2.2.1.7-

2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.7-1.

Table 5.2.2.1.7-1: Tests purpose

Purpose

Test index

Verify PDSCH mapping Type B performance and UE
processing capability 2 under two receive antenna
conditions

11
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Table 5.2.2.1.7-2: Test parameters

Parameter Unit Value

Duplex mode FDD

Active DL BWP index 1

cF:)(E?w?igrration Mapping type Type B
ko 0
Starting symbol (S) 2
Length (L) 2
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size

PDSCH DMRS

configuration DMRS Type Type 1
Number of additional DMRS 0
Maximum number of OFDM symbols for 1
DL front loaded DMRS

Maximum number of HARQ transmission 1

Number of HARQ Processes 2

The number of slots between PDSCH and corresponding HARQ- 0

ACK information

Table 5.2.2.1.7-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test Reference SlE'l\JA(I:—IaZr)ri/er 'f\gc:?nﬂfgr?g Propagation matrix and Fraction of
num. channel pacin code rate condition antenna maximum SNR
pacing configuration throughput (dB)
(kHz) (%)
1-1 R'PDSEDHbl-lz'l 10/15 QPSK, 0.30 TDLA30-10 2x2, ULA Low 70 0.8
5.2.2.1.8 Minimum requirements for PDSCH pre-emption

The performance requirements are specified in Table 5.2.2.1.8-3, with the addition of test parametersin Table 5.2.2.1.8-

2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.8-1.

Table 5.2.2.1.8-1: Tests purpose

Purpose

Test index

Verify the PDSCH pre-emption performance under 2 1-1
receive antenna conditions
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Table 5.2.2.1.8-2: Test parameters

Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
PDCCH 0,1
configuration (Note | Symbols with PDCCH
4)
DCI format 21
timeFrequencySet 14x1
PDSCH . Type A
configuration Mapping type P
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDS_CH D_MRS DMRS Type Type 1
configuration
Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
Pre-emption 3
configuration (Note | Starting symbol (S)
2)
Length (L) 2
Pre-emption periodicity and offset (Note 3) Slots 10/1
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2
ACK information
Note 1:  Void
Note 2:  Interference modelled as random data on pre-empted REs.
Note 3:  Pre-emption is scheduled with a fixed scheduling with 10% probability within 10ms periodicity.
Note 4:  In addition to PDCCH configuration in Table 5.2-1.
Table 5.2.2.1.8-3: Minimum performance for Rank 1
Bandwidth
(MHz) / Modulation Correlation Refe.rence value
Test Reference Subcarrier f Propagation matrix and Fraction of
: ormat and 2 .
num. channel spacing code rate condition antenna maximum SNR
(kHz) configuration throughput (dB)
(%)
1-1 R'PD,S:gg'l_Z'G 10715 1%?661,\/' TDLA30-10 2x2, ULA Low 70 10.5
5.2.2.19 Minimum requirements for PDSCH HST-SFN

The performance requirements are specified in Table 5.2.2.1.9-3, with the addition of test parametersin Table 5.2.2.1.9-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.9-1.
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Purpose Test index
Verify PDSCH performance under 2 receive antenna 1-1
conditions in the HST-SFN scenario defined in B.3.2
when highSpeedDemodFlag-r16 IE [17] is configured
Table 5.2.2.1.9-2: Test parameters
Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
PDSCH Mapping type Type A
configuration
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS DMRS Type Type 1
configuration
Number of additional DMRS 2
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS for tracking | CSI-RS periodicity Slots 10 for CSI-RS resource 1,2,3,4.
CSI-RS offset Slots 1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2
ACK information

Table 5.2.2.1.9-3: Minimum performance for Rank 2

Bandwidth Correlation Reference value
Test Reference SlE'l\JTaZr)ri/er 'f\gc:?nﬂfgr?g Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
pacing configuration throughput (dB)
(kHz) (%)
R.PDSCH.1-8.3 16QAM,
1-1 EDD 10/15 0.48 HST-SFN 2x2 70 13.0
5.2.2.1.10 Minimum requirements for HST-DPS

The performance requirements are specified in Table 5.2.2.1.10-3, with the addition of test parametersin Table

5.2.2.1.10-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.10-1.

Table 5.2.2.1.10-1: Tests purpose

Purpose

Test index

in B.3.3

Verify UE performance in the HST-DPS scenario defined

1-1,1-2

ETSI




3GPP TS 38.101-4 version 16.20.0 Release 16 48 ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 5.2.2.1.10-2: Test parameters
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Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
PDCCH configuration | TCI state Note 1
PDSCH configuration | Mapping type Type A
kO 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle size N/A
TCI state Note 1
PDSCH DMRS Type 1
configuration DMRS Type
Number of additional DMRS 2
Maximum number of OFDM symbols for DL 1
front loaded DMRS
First OFDM symbol in lo = 5 for CSI-RS resource 1 and 3
CSI-RS for tracking Resource set #1 | the PRB used for CSI- lo = 9 for CSI-RS resource 2 and 4
RS
CSI-RS periodicity Slots 10 for CSI-RS resource 1,2,3,4.
Slots 1 for CSI-RS resource 1 and 2
CSI-RS offset 2 for CSI-RS resource 3 and 4
QCL info TCI state #2
First OFDM symbol in lo = 6 for CSI-RS resource 5 and 7
Resource set#2 | the PRB used for CSI- lo = 10 for CSI-RS resource 6 and 8
RS
CSI-RS periodicity Slots 10 for CSI-RS resource 5,6,7,8.
Slots 1 for CSI-RS resource 5 and 6
CSI-RS offset 2 for CSI-RS resource 7 and 8
QCL info TCI state #3
First OFDM symbol in lo=12
NZP .C.S.’I'RS for CSI Resource set #3 | the PRB used for CSI-
acquisition RS
CSI-RS periodicity Slots 20
CSI-RS offset Slots 0
QCL info TCI state #0
First OFDM symbol in lo=13
Resource set #4 | the PRB used for CSI-
RS
CSI-RS periodicity Slots 20
CSI-RS offset Slots 0
QCL info TCI state #1
CSI-RS resource 1 from 'CSI-RS for
Type 1 QCL : .
TCI state #0 information CSI-RS resource tracking Resour(_:e set #1
configuration
QCL Type Type A
Type 2 QCL i N/A
information CSI-RS resource
QCL Type N/A
CSI-RS resource 5 from 'CSI-RS for
TCI state #1 Type 1 QCL CSI-RS resource tracking Resource set #2'
information ; X
configuration
QCL Type Type A
Type 2 QCL CSI-RS resource N/A
information
QCL Type N/A
Type 1 QCL : SSB #0
TCI state #2 information SSB index
QCL Type Type C
Type G QCL SSB index N/A
information
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QCL Type N/A
Type 1 QCL . SSB #1
TCI state #3 information SSB index
QCL Type Type C
Type 2 QCL SSB index N/A
information
QCL Type N/A
Number of HARQ Processes
The number of slots between PDSCH and corresponding HARQ-ACK 2
information

Note 1:  SSB # (k mod 2) , CSI-RS (for tracking) resource set # ((k mod 2) + 1) and CSI-RS (for CSI acquisition)
resource set # ((k mod 2) + 3) are transmitted by ki RRH.

For Test 1-1, TCI state switching command scheduled by MAC CE with PDSCH configuration - MCS 4, Layer 1,
StartRB 24, NumOfRB 28 is transmitted in slot #i that satisfy mod(i, 2n) = n.

PDCCH and PDSCH associated with TCI # (k mod 2) is transmitted by k" RRH from slot#
max[(Zk - 1)1’1 +1+ THARQ + TMAC proc + TfirstTRS + TTRS proc 0]

to
slot# (Zk + l)n + THARQ + Tumac procs
PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.

For Test 1-2, TCI state switching command scheduled by MAC CE with PDSCH configuration - MCS 4, Layer 1,
StartRB 24, NumOfRB 28 is transmitted in slot #i that satisfy mod(i, 2n) = n.
PDCCH and PDSCH associated with TCI # (k mod 2) is transmitted by k™ RRH from:
slot# maX[(Zk - 1)1'1 +1+ THARQ + TMAC proc’ 0]
to:
slot# (2k + 1)n
PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.

Where k=0, 1, 2... is the RRH number, n = 2520 is half of the number of slots between two RRH, Tyagrq = 2 is the
number of slots between PDSCH and corresponding HARQ-ACK information, Tyac proc = 3 i the number of slots for

MAC CE processing, Tsrsitrs = 6 IS the number of slots to first TRS transmission occasion after MAC CE command is
decoded by the UE, Trgs proc = 2 is the number of slots for TRS processing.

Table 5.2.2.1.10-3: Minimum performance for HST-DPS

: Number
. Reference value
Be(llr\l/ﬁﬁv;l)d/th Modulation . of Corrglatlon -
Test | Reference Subcarrier | format and Propagation | active matrix and Fraction of
num. channel spacin code rate condition PDSCH antenna maximum | SNR
F()kHZ)g TCI configuration | throughput | (dB)
states (%)

R.PDSCH.1- 64QAM,

1-1 8.4 EDD 10/15 0.43 HST-DPS 1 2x2 70 134
R.PDSCH.1- 64QAM,

1-2 8.4 FDD 10/15 0.43 HST-DPS 2 2x2 70 13.4

5.2.2.1.11 Minimum requirements for PDSCH Single-DCI based SDM scheme

The performance requirements are specified in Table 5.2.2.1.11-3, with the addition of test parametersin Table
5.2.2.1.11-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.11-1.

Table 5.2.2.1.11-1: Tests purpose

Purpose Test index
Verify the PDSCH performance with Single-DCI based 1-1,1-2
SDM scheme under 2 receive antenna conditions
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Table 5.2.2.1.11-2: Test parameters
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Parameter Unit Value
TRxP #1(Note 1) | TRxP #2(Note 1)
Transmit TRxP of SSB TRXP #1
. . TCI state TCI State #1
PDCCH configuration CORESETPoolIndex 0
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS |0 = 6 for CSI-RS
First OFDM symbol in the PRB rellso_urces land 3 reso_urces 5and7
used for CSI-RS 0 =10 for CSI- 10 = 10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
CSI-RS for tracking Number of CSI-RS ports (X) res9urce 1,2:3,4 resource 5,6,7,8
CDM Type No CDM’ for CSI-RS resource
1,2,3,4,5,6,7,8
Density 3
CSI-RS periodicity Slots 20
10 for CSI-RS 10 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSI-RS offset Slots |11 for CSI-RS 11 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
kO 0
Starting symbol (S) 2
Length (L) 12
PDSCH PRB bundl?ng t){pe Static
configuration PRB bundling size 2
Resource allocation type Type 1
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes 1000 1002
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%g?mlago(r:nl_ CSI-RS resource for tracking’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Resource allocation Full-overlapping
. . -0.5 for test 1-1
Timing offset of the second TRxP from the first TRxP us 2 for test 1-2
Frequency offset of the second TRxP from the first TRxP Hz 200 for test 1-1
0 for test 1-2
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 5
ACK information
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Precoding configuration

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling

granularity
Note 1:  PDSCH transmission is done from both TRxPs (PDSCH Layer 0 is transmitted from TRxP #1 and PDSCH
layer 1 is transmitted from TRxP #2)
Table 5.2.2.1.11-3: Minimum performance
Bandwidt . . . Reference value
Test h (MHz) / Modulatio Propagation Correlation matrix Eraction of
Reference . n format L and antenna i SNR
num Subcarrier condition(Not . . maximum
channel : and code configuration(Not (dB)(Not
spacing rate el) e?2) throughpu 3
(kH2) £ (%) °9
R.PDSCH.1 64QAM,
1-1 3.2 FDD 10/15 050 TDLA30-10 2x2, ULA Low 70 20.7
R.PDSCH.1 64QAM,
1-2 3.2 FDD 10/15 0.50 TDLA30-10 2x2, ULA Low 70 20.1
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2 with scaling factor as 1/sqrt(2) for
transmitted signal from each TRxP
5.2.2.1.12 Minimum requirements for PDSCH Multi-DCI based transmission scheme

The performance requirements are specified in Table 5.2.2.1.12-3, with the addition of test parametersin Table
5.2.2.1.12-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.12-1.

Table 5.2.2.1.12-1: Tests purpose

Purpose

Test index

Verify the PDSCH performance when UE is configured 1-1
two different values of CORESETPoolIndex in
ControlResourceSet and when UE receives multiple
PDCCHs scheduling PDSCHs

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16 54 ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 5.2.2.1.12-2: Test parameters
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. Value
Parameter Unit oo P #1(Note 1) | TRxP #2(Note 1)
Transmit TRxP of SSB TRx|P #1
. . TCI state TCI State #1 TCI State #2
PDCCH configuration CORESETPoolindex 0,1
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS | 10 = 6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
CSI-RS for tracking Number of CSI-RS ports (X) res9urce 1,2:3,4 resource 5,6,7,8
CDM Type No CDM’ for CSI-RS resource
1,2,3,4,56,7,8
Density 3
CSI-RS periodicity Slots 20
10 for CSI-RS 10 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSIRS offset Slots 111 for CSI-RS 11 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PRB bundling type Static
Ec?n?igzlration PRB bundling siz_e 2
Resource allocation type Type 1
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes {1000,1001} {1002,1003}
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%g?mlago(r:nl_ CSI-RS resource for tracking’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Resource allocation Non-overlapping
Timing offset of the second TRxP from the first TRxP us -0.5
Frequency offset of the second TRxP from the first TRxP Hz 200
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2

Precoding configuratio

n

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling
granularity
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Note 1:  PDSCH transmission is done from both TRxPs. Transmission from TRxP #1 uses CORESETPoollndex 0
and transmission from TRxP #2 uses CORESETPoolIndex 1

Table 5.2.2.1.12-3: Minimum performance

Bandwid Reference value
T th (MHz) | Modulati Correlation Fraction
es . -
i I on Propagation matrix and of NR
nu Reference channel Subcarri format condition(N antenna maximu S
m er and code ote 1) configuration(N m (dB)(No
' spacing rate ote 2) throughp | ©9
(kHz) ut (%)
TRxP #1 TRxP #2
R.PDSCH. | R.PDSCH. 64QAM,
1-1 1-3.3 EDD | 1.3.4 EDD 10/15 0(_?50 TDLA30-10 2x2, ULA Low 70 20.6
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2

5.2.2.1.13 Minimum requirements for PDSCH with single-DCI based FDM Scheme A

The performance requirements are specified in Table 5.2.2.1.13-3, with the addition of test parametersin Table
5.2.2.1.13-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.13-1.

Table 5.2.2.1.13-1: Tests purpose

Purpose Test index
Verify PDSCH performance under 2 receive antenna 1-1

conditions when UE is configured with “FDMSchemeA” in
“RepetitionScheme-r16” defined in clause 5.1 of TS 38.214
[12]
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Table 5.2.2.1.13-2: Test parameters
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. Value
Parameter Unit "2.p #1 (Note 1) | TRxP #2 (Note 1)
Transmit TRxP of SSB TRxP #1
. . TCI state TCI State #1
PDCCH configuration CORESETPoolindex Not configured
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS | 10 = 6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
CSI-RS for tracking Number of CSI-RS ports (X) res9urce 1,2:3,4 resource 5,6,7,8
CDM Type No CDM’ for CSI-RS resource
1,2,3,4,56,7,8
Density 3
CSI-RS periodicity Slots 20
10 for CSI-RS 10 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSIRS offset Slots 111 for CSI-RS 11 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PRB bundling type Static
E;?igl'jraﬁ o PRB bundiing size wideband
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes 1000, 1001 1000, 1001
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%g?mlago(r:nl_ CSI-RS resource for tracking’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Timing offset of the second TRxP from the first TRxP us -0.5
Frequency offset of the second TRxP from the first TRxP Hz 200
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2

Precoding configuratio

n

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling
granularity.

Note 1:

PDSCH transmission is done from both TRxPs
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Bandwidth Correlation Reference value
(MHz) / Modulation | Propagation matrix and Fraction of SNR
Test Reference Subcarrier | format and condition antenna ;
num. channel - . . maximum (dB)
spacing code rate (Note 1) configuration
throughput (Note
(kHz) (Note 2) (%) 3)
R.PDSCH.1-2.5 16QAM,
1-1 FDD 10/15 0.54 TDLA30-10 2x2, ULA Low 70 17.3
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.
Note 3:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
5.2.2.1.14 Minimum requirements for PDSCH with single-DCI based Inter-slot TDM scheme

The performance requirements are specified in Table 5.2.2.1.14-3, with the addition of test parametersin Table
5.2.2.1.14-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.14-1.

Table 5.2.2.1.14-1: Tests purpose

Purpose Test index
Verify PDSCH performance under 2 receive antenna 1-1

conditions when UE is configured with repetitionNumber-r16
with multiple slot level PDSCH transmission occasions of the
same TB with two TCI states defined in clause 5.1 of TS

38.214 [12]
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Table 5.2.2.1.14-2: Test parameters
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Parameter Unit Value
TRxP #1 (Note 1) | TRxP #2 (Note 1)
Transmit TRxP of SSB TRxP #1
. . TCI state TCI State #1
PDCCH configuration CORESETPoolindex Not configured
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS | 10 = 6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
RS f ki Number of CSI-RS ports (X) resource 1,2,3,4 resource 5,6,7,8
CSI-RS for tracking CDM Type 'No CDM’ for CSI-RS resource
1,2,3,4,5,6,7,8
Density 3
CSI-RS periodicity Slots 20
10 for CSI-RS 10 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSIRS offset Slots 111 for CSI-RS 11 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
k0 0
Starting symbol (S) 2
Length (L) 12
Repetition number 2
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes 1000 1000
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource for t.rackir!g’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-1¥gr6mla:i?o$1l_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Timing offset of the second TRxP from the first TRxP us 2
Frequency offset of the second TRxP from the first TRxP Hz 200
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2

Precoding configuratio

n

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling
granularity.
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| Note 1: PDSCH transmission is done from both TRxPs
Table 5.2.2.1.14-3: Minimum performance for Rank 1
Bandwidth Correlation Reference value
(MHz) / Modulation | Propagation matrix and SNR
r;l—l?rsnt thz;enn:le Subcarrier | format and condition antenna (dB)
: spacing code rate (Note 1) configuration BLER (%) (Note
(kHz) Note 2) 4)
R.PDSCH.1- 16QAM,
1-1 11.2 FDD 10/15 054 TDLA30-10 2x2, ULA Low 1 (Note 3) 2.9
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.
Note 3: BLER is defined as residual BLER,; i.e. ratio of incorrectly received transport blocks / sent transport blocks,
independently of the number HARQ transmission(s) for each transport block.
Note 4:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
5222 TDD
5.2.2.2.1 Minimum requirements for PDSCH Mapping Type A

The performance reguirements are specified in Table 5.2.2.2.1-3 and Table 5.2.2.2.1-4, with the addition of test
parametersin Table 5.2.2.2.1-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.1-1.

Table 5.2.2.2.1-1:

Tests purpose

Purpose

Test index

Verify the PDSCH mapping Type A normal performance
under 2 receive antenna conditions and with different
channel models, MCSs and number of MIMO layers

1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 1-8, 1-9, 1-10, 1-11, 2-1, 2-2

requirements for Enhanced Receiver Type 1 under 2
receive antenna conditions.

Verify the PDSCH mapping Type A HARQ soft combining | 1-4
performance under 2 receive antenna conditions.
Verify the PDSCH mapping Type A performance 3-1
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Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
PDSCH Mapping type Type A
configuration
ko 0
Starting symbol (S) 2
Length (L) Specific to each Reference channel
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size
4 for Tests 1-1, 1-8, 1-9
2 for other tests
Resource allocation type Test 1-2: Type 1 with start RB = 50,
Lres = 6
Other tests: Type 0
RBG size Test 1-2: N/A
Other tests: Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS DMRS Type Type 1
configuration
Number of additional DMRS 2 for Tests 1-1, 1-7, 1-8, 1-9, 1-10, 1-
11
1 for other tests
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS for tracking | First OFDM symbol in the PRB used for Tests 1-8, 1-9:
CSI-RS lo = 4 for CSI-RS resource 1 and 3
lo = 8 for CSI-RS resource 2 and 4
Other tests; Table 5.2-1.
CSI-RS periodicity Slots Test 1-7, 1-10, 1-11:
20 for CSI-RS resource 1,2,3,4.
Other tests: Table 5.2-1.
CSI-RS offset Slots Test 1-7, 1-10, 1-11:

1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.

Other tests: Table 5.2-1.

Frequency Occupation

Test 1-7, 1-10, 1-11:
Start PRB 0
Number of PRB = 52

Other tests: Table 5.2-1.

Number of HARQ Processes

16 for Test 1-4
10 for Test 1-9
8 for other tests

ACK information

The number of slots between PDSCH and corresponding HARQ-

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.2
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Table 5.2.2.2.1-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test | Reference Su('l\:)/lé_'azr)ri/er 'fvcln?rdnﬂflgr?g TDBLUL' Propagation | matrix and | Fraction of
num. channel spacin code rate attern condition antenna maximum | SNR
hocing P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- QPSK, 0.30 FR1.30- TDLB100-
1-1 1.1 TDD 40/ 30 1A 400 2x2, ULA Low 70 -1.1
R.PDSCH.2- QPSK, 0.30 TDLC300-
1-2 1.2 TDD 40/ 30 FR1.30-1 100 2x2, ULA Low 70 0.2
R.PDSCH.2- 256QAM,
1-3 4.1TDD 40/ 30 0.82 FR1.30-1 TDLA30-10 | 2x2, ULA Low 70 25.3
R.PDSCH.2- 16QAM, TDLC300-
1-4 21 7DD 40/ 30 0.48 FR1.30-1 100 2x2, ULA Low 30 1.6
1-5 RE?ST%?)Z 40/ 30 QPSK, 0.30 FR1.30-2 TDLA30-10 | 2x2, ULA Low 70 -0.9
16 | REDSCH2 1 40730 | PS030 1 pR130.3 | TDLAZO-10 | 262, ULA Low 70 0.8
R.PDSCH.2- 16QAM,
1-7 10.1 TDD 40/ 30 0.48 FR1.30-1 HST-1000 1x2 70 6.4
R.PDSCH.2- TDLB100-
1-8 11.1 7DD 40/ 30 QPSK, 0.30 | FR1.30-5 400 2x2, ULA Low 70 -1.0
R.PDSCH.2- TDLB100-
1-9 121 7DD 40/ 30 QPSK, 0.30 | FR1.30-6 400 2x2, ULA Low 70 -11
R.PDSCH.2- 16QAM, TDLC300-
1-10 10.2 TDD 40/ 30 0.48 FR1.30-1 1200 2x2 70 9.5
R.PDSCH.2- 64QAM,
1-11 10.3 TDD 40/ 30 0.43 FR1.30-1 HST-1667 1x2 70 9.6
Table 5.2.2.2.1-4: Minimum performance for Rank 2
Bandwidth . Reference value
. Correlation
Test | Reference SL(lt)A(I:—IaZr)ri/er ?g?g:gfgr?g U-II-_I?DDL Propagation | matrix and | Fraction of
num. channel <pacin code rate attern condition antenna maximum SNR
0 9 P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 64QAM, FR1.30-
2-1 3.1 TDD 40/ 30 0.50 1 TDLA30-10 | 2x2, ULA Low 70 19.8
R.PDSCH.2- 64QAM, FR1.30-
2-2 9.1 TDD 20/30 0.50 4 TDLA30-10 | 2x2, ULA Low 70 19.8
Table 5.2.2.2.1-5: Minimum performance for Rank 2 and Enhanced Receiver Type 1
Bandwidth Correlation Reference value
Test | Reference SL(lt)A(I:—IaZr)ri/er 'fvcln?rdnﬂflgr?g TDBLUL- Propagation matrix and Fraction of
num. channel spacin code rate attern condition antenna maximum | SNR
P g P configuration | throughput | (dB)
(kH2) (%)
R.PDSCH.2- 16QAM, 2x2, ULA
3-1 22 TDD 40/ 30 0.48 FR1.30-1 | TDLA30-10 Medium 70 18.0
5.2.2.2.2 Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with

PDSCH

The performance requirements are specified in Table 5.2.2.2.2-3, with the addition of test parametersin Table 5.2.2.2.2-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.2-1.
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Purpose Test index
Verify the PDSCH mapping Type A normal performance 11
under 2 receive antenna conditions and CSI-RS
overlapped with PDSCH
Table 5.2.2.2.2-2: Test parameters
Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
cF:)(E?w?igrration Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) Specific to each Reference channel
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS
configuration DMRS Type Type 1
Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
NZP CSI-RS for OFDM symbols in the PRB used for CSI- =13
CSl acquisition RS
CSI-RS periodicity Slots 5
gsqﬁiiiltisg’ for CSI ggbcamer index in the PRB used for CSI (ko, ki, k2, ks)=(2, 4, 6, 8)
Number of CSI-RS ports (X) 8
CSI-RS periodicity Slots 5
Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ- Specific to each TDD UL-DL pattern
ACK information and as defined in Annex A.1.2

Table 5.2.2.2.2-3: Minimum performance for Rank 2

Bandwidth Correlation Reference value
Test Reference (MHZ)./ Modulation | TDD UL- Propagation matrix and Fraction of
Subcarrier | format and DL - .
num. channel spacin code rate attern condition antenna maximum | SNR
b 9 P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 16QAM, TDLC300-
1-1 71 TDD 40/ 30 0.48 FR1.30-1 100 2x2, ULA Low 70 14.8
5.2.2.2.3 Minimum requirements for PDSCH Mapping Type B

The performance requirements are specified in Table 5.2.2.2.3-3, with the addition of test parametersin Table 5.2.2.2.3-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.3-1.
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Purpose Test index
Verify PDSCH mapping Type B performance under 2 11
receive antenna conditions
Table 5.2.2.2.3-2: Test parameters
Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
cF:)(E?w?igrration Mapping type Type B
ko 0
Starting symbol (S) 5
Length (L) 7
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS
configuration DMRS Type Type 1
Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ- Specific to each TDD UL-DL pattern
ACK information and as defined in Annex A.1.2

Table 5.2.2.2.3-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test | Reference SLE'k\)TaZr)ri/er ?g?g:gfggdn U-II-_I?DDL Propagation matrix and Fraction of
num. channel . d t i condition antenna maximum SNR
spacing coderate | pattern configuration | throughput | (dB)
(kHz) (%)
11 | RPDSCH2- 45,30 | opsk, 0.30 | FRE30- | 1pLAZ0-10 | 2x2, ULA Low 70 0.9
1.3 TDD 1
5.2.2.2.4 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence

The performance requirements are specified in Table 5.2.2.2.4-3, with the addition of test parametersin Table 5.2.2.2.4-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.4-1.

Table 5.2.2.2.4-1: Tests purpose

Purpose

Test index

Verify the PDSCH mapping Type A normal performance
under 2 receive antenna conditions with CRS rate
matching configured

1-1,1-2
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Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
NR UL transmission with a 7.5 kHz shift to the LTE raster true
cF:)(E?wﬁ‘:ing;:ation Symbols with PDCCH Symbol# 2
PDSCH Mapping type Type A
configuration
kO 0
Starting symbol (S) 3
Length (L) 9 for Test 1-1
11 for Test 1-2
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS DMRS Type Type 1
configuration
Position of the first DM-RS for downlink 3
Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CRS for rate LTE carrier centre subcarrier location Same as NR carrier centre subcarrier
matching (Note 1) location
LTE carrier BW MHz 10
Number of antenna ports 4
v-shift 0
Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ- Specific to each TDD UL-DL pattern
ACK information and as defined in Annex A.1.2

Note 1:  No MBSFN is configured on LTE carrier.
Note 2:  LTE carrier is configured with Uplink-downlink configuration 2 [Table 4.2-2, TS 36.211] and Special
subframe configuration 7 [Table 4.2-1, TS 36.211]. The start of transmission of LTE frame is delayed by 2
LTE subframes with respect to the start of transmission of NR frame.
Table 5.2.2.2.4-3: Minimum performance for Rank 1
Bandwidth Correlation Reference value
Test Reference SLE'k\)TaZr)ri/er ?g?g]ﬂ?gr?g TDBLUL' Propagation | matrix and | Fraction of
num. channel spacin code rate attern condition antenna maximum SNR
0 g P configuration | throughput | (dB)
(kHz) (%)
1-1 RE[;STCE:)FE'):L 10/15 QPSK, 0.30 | FR1.15-1 TDLA30-10 | 4x2, ULA Low 70 -0.8
12 | RPOSCHI | 10/15 | QPSK,0.30 | FRL151 | TDLA30-10 | 4x2, ULA Low 70 0.8
5.2.2.25 Minimum requirements for PDSCH 0.001% BLER

The performance requirements are specified in Table 5.2.2.2.5-3, with the addition of test parametersin Table 5.2.2.2.5-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.5-1.
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Purpose Test index
Verify the PDSCH 0.001% BLER performance under 2 11
receive antenna conditions
Table 5.2.2.2.5-2: Test parameters
Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
PDSCH Mapping type Type A
configuration
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS DMRS Type Type 1
configuration
Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
Maximum number of HARQ transmission 1
Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ- Defined in Annex A.1.2 for TDD pattern
ACK information FR1.30-1

Table 5.2.2.2.5-3: Minimum performance for Rank 1

Bandwidth _ Correlation Reference value

(MHz) / Modulation . ;

Test Reference Subcarrier | format and TDD UL-DL | Propagation matrix and

num. channel spacin code rate pattern condition antenna Target BLER SNR
p 9 configuration 9 (dB)
(kHz)

1-1 R'PD?_SB'Z_]'A 40/ 30 QPSK, 0.59 FR1.30-1 AWGN 1x2, ULA Low 0.001% 3.3
5.2.2.2.6 Minimum requirements for PDSCH repetitions over multiple slots

The performance requirements are specified in Table 5.2.2.2.6-3, with the addition of test parametersin Table 5.2.2.2.6-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.6-1.

Table 5.2.2.2.6-1: Tests purpose

Purpose

Test index

Verify the PDSCH repetitions over multiple slots
performance under 2 receive antenna conditions

11
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Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
PDSCH Mapping type Type A
configuration
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 2
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS DMRS Type Type 1
configuration
Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
Number of HARQ Processes 4
The number of slots between final repetition of PDSCH and Specific to each TDD UL-DL pattern
corresponding HARQ-ACK information and as defined in Annex A.1.2 (Note 1)

Note 1:

ACK/NACK feedback is generated for PDSCH on slot i, where mod(i,10) = {2, 4, 6}.

Table 5.2.2.2.6-3: Minimum performance for Rank 1

Bandwidth _ Correlation Reference value
(MHz) / Modulation . ;
Test Reference Subcarrier | format and TDD UL-DL Propagation matrix and
num. channel spacin code rate pattern condition antenna Target BLER | SNR
?kHz)g configuration 9 (dB)
11 R-PDST%H52-16-1 40130 160QQM’ FR1.30-1 TDLA30-10 | 2x2, ULALow | 1% (Notel) | 1.4

Note 1: BLER isdefined asresidual BLER; i.e. ratio of incorrectly received transport blocks/ sent transport blocks, independently of
the number HARQ transmission(s) for each transport block.

5.2.2.2.7

capability 2

The performance requirements are specified in Table 5.2.2.2.7-3, with the addition of test parametersin Table 5.2.2.2.7-

2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.7-1.

Table 5.2.2.2.7-1: Tests purpose

Minimum requirements for PDSCH Mapping Type B and UE processing

Purpose

Test index

processing capability
conditions

Verify PDSCH mapping Type B performance and UE

1-1
2 under two receive antenna
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Table 5.2.2.2.7-2: Test parameters

Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
PDSCH Mapping type Type B
configuration
ko 0
Starting symbol (S) 2
Length (L) 2
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS DMRS Type Type 1
configuration
Number of additional DMRS 0
Maximum number of OFDM symbols for 1
DL front loaded DMRS
Maximum number of HARQ transmission 1
Number of HARQ Processes
The number of slots between PDSCH and corresponding HARQ- 0
ACK information
Table 5.2.2.2.7-3: Minimum performance for Rank 1
Bandwidth _ Correlation Reference value
Test | Reference Su('l\:)/lé_'azr)ri/er ?g?g:gfgr?g U-II-_I?DDL Propagation matrix and Fract_ion of
num. channel spacin code rate attern condition antenna maximum SNR
P 9 P configuration throughput (dB)
(kHz) (%)
1-1 RiF;?ls.?gbz_ 40/ 30 QPSK, 0.30 FR12'30- TDLA30-10 | 2x2, ULA Low 70 0.6
5.2.2.2.8 Minimum requirements for PDSCH pre-emption

The performance requirements are specified in Table 5.2.2.2.8-3, with the addition of test parametersin Table 5.2.2.2.8-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.8-1.

Table 5.2.2.2.8-1: Tests purpose

Purpose Test index
Verify the PDSCH pre-emption performance under 2 11
receive antenna conditions
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Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
PDCCH Symbols with PDCCH 0,1
configuration (Note | DCI format 21
4) timeFrequencySet 14x1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
Pre-emption Starting symbol (S) 3
configuration (Note | Length (L) 2
2) Pre-emption periodicity and offset Slots 40/(1,12,23,34) (Note 3)
Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ- FR1.30-1
ACK information e
Note 1:  Void
Note 2:  Interference modelled as random data on pre-empted REs.
Note 3:  Pre-emption is scheduled with 10% probability within 20ms periodicity.
Note 4.  In addition to PDCCH configuration in Table 5.2-1.
Table 5.2.2.2.8-3: Minimum performance for Rank 1
Bandwidth
(MHz) / Modulation _ Corr(_alation Re.ference value
Test Reference Subcarrier format and TDD UL-DL | Propagation matrix and Fraction of
num. channel spacing code rate pattern condition antenna maximum SNR
(kHz) configuration throughput (dB)
(%)
1-1 R.PDSCH.2-2.6 40/ 30 16QAM FR1.30-1 TDLA30-10 2x2, ULA Low 70 12.5
TDD 0.64
5.2.2.29 Minimum requirements for HST-SFN

The performance requirements are specified in Table 5.2.2.2.9-3, with the addition of test parametersin Table 5.2.2.2.9-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.9-1.

Table 5.2.2.2.9-1: Tests purpose

Purpose

Test index

Verify PDSCH performance under 2 receive antenna
conditions in the HST-SFN scenario defined in B.3.2
when highSpeedDemodFlag-r16 [17] is configured

1-1

ETSI




3GPP TS 38.101-4 version 16.20.0 Release 16 72
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Parameter Unit Value

Duplex mode TDD
Active DL BWP index 1

Mapping type Type A

ko 0

Starting symbol (S) 2

Length (L) 12

PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2

Resource allocation type Type 0

RBG size Config2

VRB-to-PRB mapping type Non-interleaved

VRB-to-PRB mapping interleaver bundle N/A

size

DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 2
configuration Maximum number of OFDM symbols for 1

DL front loaded DMRS

CSI-RS periodicity Slots 20 for CSI-RS resource 1,2,3,4.
CSI-RS for tracking CSI-RS offset Slots 1 for CSI-RS resource 1 and 2

2 for CSI-RS resource 3 and 4.

. Start PRB 0
Frequency Occupation Number of PRB = 52
Number of HARQ Processes 8

The number of slots between PDSCH and corresponding HARQ-
ACK information

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.2

Table 5.2.2.2.9-3: Minimum performance for Rank 2

Bandwidth Correlation Reference value
Test | Reference SL(lt)A(I:—IaZr)ri/er ';gc;g:gfgr?g TDBLUL' Propagation | matrix and | Fraction of
num. channel spacin code rate attern condition antenna maximum | SNR
0 9 P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 16QAM,
1-1 10.4 TDD 40/ 30 0.48 FR1.30-1 HST-SFN 2x2 70 14.2
5.2.2.2.10 Minimum requirements for HST-DPS

The performance regquirements are specified in Table 5.2.2.2.10-3, with the addition of test parametersin Table

5.2.2.2.10-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.10-1.
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Table 5.2.2.2.10-1: Tests purpose

Purpose Test index
Verify UE performance in the HST-DPS scenario defined | 1-1, 1-2
in B.3.3

Table 5.2.2.2.10-2: Test parameters
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Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
PDCCH configuration | TCI state Note 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) Specific to each Reference channel
PDSCH aggregation factor 1
) . PRB bundling type Static
PDSCH configuration PRB bundiing size >
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle size N/A
TCI state Note 1
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 2
configuration Maximum number of OFDM symbols for DL 1
front loaded DMRS
First OFDM symbol in the lo = 5 for CSI-RS resource 1 and 3
PRB used for CSI-RS lo = 9 for CSI-RS resource 2 and 4
CSI-RS periodicity Slots 20 for CSI-RS resource 1,2,3,4
1 for CSI-RS resource 1 and 2
Resource set#1 | CSI-RS offset Slots > for CSI-RS resource 3 and 4
QCL info TCI state #2
Frequency Occupation Start PRB 0
CSI-RS for tracking - - Number of PRB = 52
First OFDM symbol in the lo = 6 for CSI-RS resource 5 and 7
PRB used for CSI-RS lo = 10 for CSI-RS resource 6 and 8
CSI-RS periodicity Slots 20 for CSI-RS resource 5,6,7,8.
1 for CSI-RS resource 5 and 6
Resource set#2 | CSI-RS offset Slots > for CSI-RS resource 7 and 8
QCL info TCI state #3
Frequency Occupation Start PRB 0
Number of PRB = 52
First OFDM symbol in the b= 12
PRB used for CSI-RS
Resource set #3 | CSI-RS periodicity Slots 40
CSI-RS offset Slots 0
NZP CSI-RS for CSI QCL info TCI state #0
acquisition First OFDM symbol in the 0=13
PRB used for CSI-RS
Resource set #4 | CSI-RS periodicity Slots 40
CSI-RS offset Slots 0
QCL info TCI state #1
CSI-RS resource 1 from 'CSI-RS
Type 1 QCL CSI-RS resource for tracking Resource set #1'
information configuration
TCI state #0 QCL Type Type A
Type 2 QCL CSI-RS resource N/A
information QCL Type N/A
CSI-RS resource 5 from 'CSI-RS
Type 1 QCL CSI-RS resource for tracking Resource set #2'
information configuration
TCI state #1 QCL Type Type A
Type 2 QCL CSI-RS resource N/A
information QCL Type N/A
Type 1 QCL SSB index SSB #0
information QCL Type Type C
TCl state #2 Type 2 QCL SSB index N/A
information QCL Type N/A
Type 1 QCL SSB index SSB #1
information QCL Type Type C
TCl state #3 Type 2 QCL SSB index N/A
information QCL Type N/A
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Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ-ACK Specific to each TDD UL-DL pattern
information and as defined in Annex A.1.2
Note 1: SSB # (k mod 2), CSI-RS (for tracking) resource set # ((k mod 2) + 1) and CSI-RS (for CSI acquisition)

resource set # ((k mod 2) + 3) are transmitted by ki RRH.

For Test 1-1, TCI state switching command scheduled by MAC CE with PDSCH configuration - MCS 4, Layer 1,
StartRB 32, NumOfRB 74 is transmitted in slot #i that satisfy mod(i, 2n) = n.
PDCCH and PDSCH associated with TCI # (k mod 2) is transmitted by k™ RRH from:
max[(2k—Dn+ 1+ THARQ + Tmac proc T Trirstrrs + Trrs proc’ 0]
to:
2k + D)n,
PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.

For Test 1-2, TCI state switching command scheduled by MAC CE with PDSCH configuration - MCS 4, Layer 1,
StartRB 32, NumOfRB 74 is transmitted in slot #i that satisfy mod(i, 2n) = n.
PDCCH and PDSCH associated with TCI # (k mod 2) is transmitted by k" RRH from:
nax[(Zk - 1)1'1 +1+ THARQ + TMAC procs 0]
to:
2k+ 1)n
PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.

Where k=0, 1, 2... is the RRH number, n = 5040 is half of the number of slots between two RRH, Tyagrq = 8 is the
number of slots between PDSCH and corresponding HARQ-ACK information, Tyac proc = 6 is the number of slots for
MAC CE processing, Tspsttrs = 7 IS the number of slots to first TRS transmission occasion after MAC CE command is
decoded by the UE, Trgs proc = 4 is the number of slots for TRS processing.

Table 5.2.2.2.10-3: Minimum performance for HST-DPS

Bandwidth Nur:fber Correlation Reference value
Test | Reference (MHz) / Modulation TbD Propagation | active matrix and Fraction of
Subcarrier | format and | UL-DL - :
num. channel spacin code rate attern condition PDSCH antenna maximum | SNR
‘()kHz)g P TCI configuration | throughput | (dB)
states (%)
R.PDSCH.2- 64QAM, FR1.30-
1-1 | 105 7TDD 40/30 043 1 HST-DPS 1 2x2 70 13.0
R.PDSCH.2- 64QAM, FR1.30-
1-2 10.5 TDD 40/ 30 043 1 HST-DPS 2 2x2 70 13.0
5.2.2.2.11 Minimum requirements for PDSCH Single-DCI based SDM scheme

The performance regquirements are specified in Table 5.2.2.2.11-3, with the addition of test parametersin Table
5.2.2.2.11-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.11-1.

Table 5.2.2.2.11-1: Tests purpose

Purpose

Test index

Verify the PDSCH performance with Single-DCI based
SDM scheme under 2 receive antenna conditions.

1-1,1-2
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Table 5.2.2.2.11-2: Test parameters
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Parameter Unit Value
TRxP #1(Note 1) | TRxP #2(Note 1)
Transmit TRxP of SSB TRxP #1
. . TCI state TCI State #1
PDCCH configuration CORESETPoolIndex 0
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
0 =6 for CSI-RS | 10 =6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
RS f ki Number of CSI-RS ports (X) resource 1,2,3,4 resource 5,6,7,8
CSI-RS for tracking CDM Type ‘No CDM’ for CSI-RS resource
1,2,3,4,5,6,7,8
Density 3
CSI-RS periodicity Slots 40
20 for CSI-RS 20 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSI-RS offset Slots | 751 for CSI-RS 21 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
kO 0
Starting symbol (S) 2
Length (L) 12
PRB bundling type Static
Ec?n?igzlration PRB bundling siz_e 2
Resource allocation type Type 1
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes 1000 1002
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%g?mlago(r:nl_ CSI-RS resource for tracking’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Resource allocation Full-overlapping
. . -0.25 for test 1-1
Timing offset of the second TRxP from the first TRxP us 1 for test 1-2
Frequency offset of the second TRxP from the first TRxP Hz 382 fortest 1-1
or test 1-2
Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ- Specific to each TDD UL-DL pattern
ACK information and as defined in Annex A.1.2
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SP Type |, independent precoding
Precoding configuration generation is applied for both TRxPs,
random per slot with PRB bundling
granularity.
Note 1: PDSCH transmission is done from both TRxPs (PDSCH Layer 0 is transmitted from TRxP #1 and PDSCH
layer 1 is transmitted from TRXP #2)

Table 5.2.2.2.11-3: Minimum performance

Bandwidt Correlation Reference value
Test h (MHZ)./ Modulatio |  TDD Propagation matrix and Fraction
Reference | Subcarri n format | UL-DL . f
num | o nnel or and code | patter condition(No antenna o SNR
spacin rate n te 1) configuration(N | maximum | (dB)(Not
pkH g ote 2) throughp e 3)
(kH2) ut (%)
R.PDSCH. 64QAM, FR1.3
1-1 232 TDD 40/ 30 050 0-1 TDLA30-10 2x2, ULA Low 70 20.2
R.PDSCH. 64QAM, FR1.3
1-2 232 TDD 40/ 30 050 0-1 TDLA30-10 2x2, ULA Low 70 20.0
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2 with scaling factor as 1/sqrt(2) for
transmitted signal from each TRxP

5.2.2.2.12 Minimum requirements for PDSCH Multi-DCI based transmission scheme

The performance requirements are specified in Table 5.2.2.2.12-3, with the addition of test parametersin Table
5.2.2.2.12-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.12-1.

Table 5.2.2.2.12-1: Tests purpose

Purpose Test index
Verify the PDSCH performance when UE is configured 1-1
two different values of CORESETPoollndex in
ControlResourceSet and when UE receives multiple
PDCCHs scheduling PDSCHs
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Table 5.2.2.2.12-2: Test parameters
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. Value
Parameter Unit oo P #1(Note 1) | TRxP #2(Note 1)
Transmit TRxP of SSB TRx|P #1
. . TCI state TCI State #1 TCI State #2
PDCCH configuration CORESETPoolindex 0,1
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS | 10 = 6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
CSI-RS for tracking Number of CSI-RS ports (X) res9urce 1,2:3,4 resource 5,6,7,8
CDM Type No CDM’ for CSI-RS resource
1,2,3,4,56,7,8
Density 3
CSI-RS periodicity Slots 40
20 for CSI-RS 20 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSIRS offset Slots 151 for CSI-RS 21 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PRB bundling type Static
Ec?n?igzlration PRB bundling siz_e 2
Resource allocation type Type 1
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes {1000,1001} {1002,1003}
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%g?mlago(r:nl_ CSI-RS resource for tracking’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Resource allocation Non-overlapping
Timing offset of the second TRxP from the first TRxP us -0.25
Frequency offset of the second TRxP from the first TRxP Hz 300
Number of HARQ Processes 8

The number of slots between PDSCH and corresponding HARQ-

ACK information

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.2

Precoding configuratio

n

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling
granularity

ETSI




3GPP TS 38.101-4 version 16.20.0 Release 16

81

ETSI TS 138 101-4 V16.20.0 (2025-04)

Note 1:  PDSCH transmission is done from both TRxPs. Transmission from TRxP #1 uses CORESETPoolIndex 0
and transmission from TRxP #2 uses CORESETPoolIndex 1
Table 5.2.2.2.12-3: Minimum performance
Bandwid Modula Reference value
th (MHz) - .| Correlation :
/ tion DD Propagati matrix and Fraction
Test Reference channel Subcarri format UL-DL on antenna OT SNR
num. and condition( X . | maximu
er pattern configurati (dB)(N
in code Note 1) n(Note 2 m ote 3)
Splfﬁ 9 rate on(Note 2) through
(kH2) put (%)
TRxP #1 TRxP #2
R-PDSC | RPDsSCH 64QAM | FR1.30 | TDLA30- | 2x2, ULA
11 H'T2E%3 23.47DD | 40730 | " os0 -1 10 Low 70 204
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
5.2.2.2.13 Minimum requirements for PDSCH with single-DCI based FDM Scheme A

The performance requirements are specified in Table 5.2.2.2.13-3, with the addition of test parametersin Table

5.2.2.2.13-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.13-1.

Table 5.2.2.2.13-1: Tests purpose

Purpose

Test index

[12]]

Verify PDSCH performance under 2 receive antenna
conditions when UE is configured with “FDMSchemeA” in
“RepetitionScheme-r16” defined in clause 5.1 of TS 38.214

1-1
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Table 5.2.2.1.13-2: Test parameters
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Parameter Unit Value
TRxP #1 (Note 1) | TRxP #2 (Note 1)
Transmit TRxP of SSB TRxP #1
. . TCI state TCI State #1
PDCCH configuration CORESETPoolindex Not configured
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS | 10 = 6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
CSI-RS for tracking Number of CSI-RS ports (X) resource 1,2,3,4 resource 5,6,7,8
CDM Type 'No CDM' for CSI-RS resource
1,2,3,4,5,6,7,8
Density 3
CSI-RS periodicity Slots 40
20 for CSI-RS 20 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSIRS offset Slots 151 for CSI-RS 21 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
k0 0
Starting symbol (S) 2
Length (L) 12
PRB bundling type Static
E;?igl'jraﬁ o PRB bundling size wideband
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes 1000, 1001 1000, 1001
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%g?mlago(r:nl_ CSI-RS resource for t.rackin.g’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource N/A for tracking’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Timing offset of the second TRxP from the first TRxP us -0.25
Freqguency offset the second TRxP from the first TRxP Hz 300

Number of HARQ Processes

8

The number of slots between PDSCH and corresponding HARQ-
ACK information

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.2

Precoding configuration

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling
granularity.

Note 1: PDSCH transmission is done from both TRxPs
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Table 5.2.2.2.13-3: Minimum performance for Rank 2

Bandwidth Correlation Reference value
Test Reference (MHz) / Modulation TDD Propaggtlon matrix and Fraction of | SNR
Subcarrier | format and | UL-DL condition antenna :
num. channel . . . maximum (dB)
spacing coderate | pattern (Note 1) configuration
KH Note 2 throughput | (Note
(kHz) (Note 2) (%) 3)
R.PDSCH.2- 16QAM, FR1.30-
1-1 25 TDD 40/ 30 0.54 1 TDLA30-10 | 2x2, ULA Low 70 17.6
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.
Note 3:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
5.2.2.2.14 Minimum requirements for PDSCH with single-DCI based Inter-slot TDM scheme

The performance requirements are specified in Table 5.2.2.2.14-3, with the addition of test parametersin Table

5.2.2.2.14-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.14-1.

Table 5.2.2.2.14-1: Tests purpose

Purpose

Test index

Verify PDSCH performance under 2 receive antenna
conditions when UE is configured with repetitionNumber-r16
with multiple slot level PDSCH transmission occasions of the
same TB with two TCI states defined in clause 5.1 of TS
38.214 [12]

1-1
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Table 5.2.2.2.14-2: Test parameters
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Parameter Unit Value
TRxP #1 (Note 1) | TRxP #2 (Note 1)
Transmit TRxP of SSB TRxP #1
. . TCI state TCI State #1
PDCCH configuration CORESETPoolindex Not configured
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS | 10 = 6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
CSI-RS for tracking Number of CSI-RS ports (X) resource 1,2,3,4 resource 5,6,7,8
CDM Type 'No CDM' for CSI-RS resource
1,2,3,4,5,6,7,8
Density 3
CSI-RS periodicity Slots 40
20 for CSI-RS 20 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSIRS offset Slots 151 for CSI-RS 21 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
k0 0
Starting symbol (S) 2
Length (L) 12
Repetition number 2
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes 1000 1000
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource for tracking’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-1¥gr6mla:i?o$1l_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Timing offset of the second TRxP from the first TRxP us 1
Frequency offset of the second TRxP from the first TRxP Hz 300
Number of HARQ Processes 4

The number of slots between PDSCH and corresponding HARQ-
ACK information

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.2 (Note 2)

Precoding configuration

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling
granularity.
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Note 1:  PDSCH transmission is done from both TRxPs
Note 2:  ACK/NACK feedback is generated for PDSCH on slot i, where mod(i,10) = {2, 4, 6}.

Table 5.2.2.2.14-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value

(MHz) / Modulation | TDD UL- | Propagation matrix and
Test Reference Subcarrier | format and DL condition antenna SNR
num. channel - . . BLER (dB)
spacing code rate pattern (Note 1) configuration (%) (Note

(kHz) (Note 2) 4)
R.PDSCH.2- 16QAM, FR1.30-

1-1 16.2 TDD 40/ 30 054 1 TDLA30-10 | 2x2,ULALow | 1 (Note3) | 2.8

Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.

Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.

Note 3: BLER is defined as residual BLER,; i.e. ratio of incorrectly received transport blocks / sent transport blocks,
independently of the number HARQ transmission(s) for each transport block.

Note 4:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2

5.2.2.2.15 Minimum requirements for PDSCH of PCell on band with shared spectrum
access

The performance regquirements are specified in Table 5.2.2.2.15-3, with the addition of test parametersin Table
5.2.2.2.15-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.15-1.

Table 5.2.2.2.15-1: Tests purpose

Purpose Test index
Verify PDSCH performance for UE supporting operations in 1-1,1-2,1-3,1-4
shared spectrum access
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Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
DL transmission model As specified in B.5
Downlink Model QCL relation between SSB positions
Parameters (Nst%L) 8
Downlink transmission duration values Slots {2,4,6,7}
Occupied OFDM symbols in slot other Symbols 14
than the last slot of the downlink duration
Occupied OFDM symbols in the last slot Symbols (6,9,12,14} (Note D)
of the downlink duration T
Downlink period ms 5
LBT failure probability (pLst) 0.25
PDSCH Mapping type Type A
configuration kO 0
Starting symbol (S) 2
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS DMRS Type Type 1
configuration dmrs-AdditionalPosition posl
Maximum number of OFDM symbols for 1
DL front loaded DMRS
Number of HARQ Processes 8

The number of slots between PDSCH and corresponding HARQ-
ACK information

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.2

Note 1:  If DL Transmission duration is 2 Slot, the occupied OFDM symbols in the last slot of the downlink duration
is 14.
Table 5.2.2.2.15-3: Minimum performance for Rank 2
Bandwidth Correlation Reference value
Test | Reference (MHz) / Modulation | TDD UL- Propagation | matrix and | Fraction of
Subcarrier | format and DL 2 .
num. channel spacin code rate attern condition antenna maximum | SNR
pacing P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 16QAM,
1-1 18.1 TDD 20/30 0.48 FR1.30-7 TDLA30-10 2x2, ULA Low 70 13.8
R.PDSCH.2- 16QAM,
1-2 18.2 TDD 40/ 30 0.48 FR1.30-7 TDLA30-10 2x2, ULA Low 70 14.1
R.PDSCH.2- 16QAM,
1-3 18.3 TDD 60/30 0.48 FR1.30-7 TDLA30-10 2x2, ULA Low 70 14.2
R.PDSCH.2- 16QAM,
1-4 18.4 TDD 80/30 0.48 FR1.30-7 TDLA30-10 2x2, ULA Low 70 145
5.2.3  4RXrequirements
5.23.1 FDD
5.2.3.1.1 Minimum requirements for PDSCH Mapping Type A

The performance requirements are specified in Table 5.2.3.1.1-3, Table 5.2.3.1.1-4, Table 5.2.3.1.1-5 and Table
5.2.3.1.1-6, with the addition of test parametersin Table 5.2.3.1.1-2 and the downlink physical channel setup according

to Annex C.3.1.
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The test purposes are specified in Table 5.2.3.1.1-1.

Table 5.2.3.1.1-1: Tests purpose

ETSI TS 138 101-4 V16.20.0 (2025-04)

Purpose

Test index

Verify the PDSCH mapping Type A normal performance
under 4 receive antenna conditions and with different
channel models, MCSs and number of MIMO layers

1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 2-1, 2-2, 3-1, 4-1

Verify the PDSCH mapping Type A HARQ soft combining | 1-4
performance under 4 receive antenna conditions.

Verify the PDSCH mapping Type A performance 5-1
requirements for Enhanced Receiver Type 1 under 4
receive antenna conditions.

Table 5.2.3.1.1-2: Test parameters

Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PRB bundling type Static
4 for Test 1-1
PDSCH PRB bundling size Widgtf)g:]gt;%rr-lt—:ssttss_l
configuration Test 1-2: Type 1 with start RB = 23,
Resource allocation type Lres = 6
Other test: Type 0
. Test 1-2: N/A
RBG size Other tests: Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
. 2 for Test 1-1, 1-5, 1-6, 1-7
E;?igmgil:)ﬂfs Num.ber of additional DMRS 1 for other tests
Maximum number of OFDM symbols for 1
DL front loaded DMRS
Test 1-5, 1-6, 1-7:
CSI-RS periodicity Slots 10 for CSI-RS resource 1,2,3,4.
Other tests: Table 5.2-1.
CSI-RS for tracking Test 1-5, 1-6, 1-7:
1 for CSI-RS resource 1 and 2
CSI-RS offset Slots 2 for CSI-RS resource 3 and 4.

Other tests: Table 5.2-1.

Number of HARQ Processes

8 for Test 1-4, 2-1
4 for other tests

ACK information

The number of slots between PDSCH and corresponding HARQ-

2
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Table 5.2.3.1.1-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test Reference SlE'l\J/I;izr)ri/er ?g?gqﬂfgr?g Propagation matrix and Fraction of
num. channel Sspacin code rate condition antenna maximum SNR
P 9 configuration throughput (dB)
(kHz)
(%)
11 | RPPSERLILL T 40/15 | QPSK,0.30 | TDLB100-400 | 2x4, ULA Low 70 35
1-2 R.PDIS:gg.l-l.Z 10/15 QPSK, 0.30 | TDLC300-100 2x4, ULA Low 70 -2.9
R.PDSCH.1-4.1 256QAM,
1-3 FDD 10/15 0.82 TDLA30-10 2x4, ULA Low 70 21.0
R.PDSCH.1-2.1 16QAM,
1-4 FDD 10/15 0.48 TDLC300-100 2x4, ULA Low 30 -1.5
R.PDSCH.1-8.1 16QAM,
1-5 FDD 10/15 0.48 HST-750 1x4 70 3.3
R.PDSCH.1-8.2 64QAM,
1-6 FDD 10/15 0.43 HST-972 1x4 70 7.0
R.PDSCH.1-8.1 16QAM,
1-7 FDD 10/15 0.48 TDLC300-600 2x4, ULA Low 70 5.0
Table 5.2.3.1.1-4: Minimum performance for Rank 2
Bandwidth Correlation Reference value
Test Reference SlE'l\JTaZr)ri/er 'f\gc:gqﬂfgr?g Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
P 9 configuration throughput (dB)
(kHz) (%)
R.PDSCH.1-3.1 64QAM,
2-1 FDD 10/15 0.50 TDLA30-10 2x4, ULA Low 70 13.5
R.PDSCH.2-1.1 64QAM,
2-2 EDD 20/30 0.50 TDLA30-10 2x4, ULA Low 70 13.7
Table 5.2.3.1.1-5: Minimum performance for Rank 3
Bandwidth Correlation Reference value
Test Reference SL(lt)A(I:—IaZr)ri/er ';gc;g:gfgr?g Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
b g configuration throughput (dB)
(kHz) (%)
R.PDSCH.1-2.3 16QAM,
3-1 EDD 10/15 0.48 TDLA30-10 4x4, ULA Low 70 11.0
Table 5.2.3.1.1-6: Minimum performance for Rank 4
Bandwidth . Reference value
. Correlation
Test Reference (MHz) / Modulation Propagation matrix and Fraction of
Subcarrier | format and - -
num. channel spacin code rate condition antenna maximum SNR
P g configuration throughput (dB)
(kHz) (%)
R.PDSCH.1-2.4 16QAM,
4-1 FDD 10/15 0.48 TDLA30-10 4x4, ULA Low 70 15.6
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Table 5.2.3.1.1-7: Minimum performance for Rank 3 and Enhanced Receiver Type 1

Bandwidth Correlation Reference value
Test Reference (MHz) / Modulation Propagation matrix and Fraction of
Subcarrier | format and . -
num. channel spacin code rate condition antenna maximum SNR
pacing configuration throughput (dB)
(kHz) (%)
R.PDSCH.1-2.3 16QAM, 4x4, ULA
5-1 EDD 10/15 0.48 TDLA30-10 Medium A 70 22.3
5.2.3.1.2 Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with

PDSCH

The performance requirements are specified in Table 5.2.3.1.2-3, with the addition of test parametersin Table 5.2.3.1.2-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.2-1.

Table 5.2.3.1.2-1: Tests purpose

Purpose Test index
Verify the PDSCH mapping Type A normal performance 1-1
under 4 receive antenna conditions and CSI-RS
overlapped with PDSCH
Table 5.2.3.1.2-2: Test parameters
Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
NZP CSI-RS for SgDM symbols in the PRB used for CSI- b =13
CSl acquisition CSI-RS periodicity Slots 5
Subcarrier index in the PRB used for CSI-
ZP CSI-RS for CSI | RS (ko, ki, ka, k3)=(2, 4,6, 8)
acquisition Number of CSI-RS ports (X) 8
CSI-RS periodicity Slots 5
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 5
ACK information
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Table 5.2.3.1.2-3: Minimum performance for Rank 2

Bandwidth Correlation
(MHz)_/ Propage_ltlon matrix and Reference value
Subcarrier Modulation condition antenna
Test Reference spacing configuration
format and -
num. channel (kHz) Fraction of
code rate :
maximum SNR
throughput (dB)
(%)
R.PDSCH.1-5.1 10/15 16QAM, TDLC300-
1-1 FDD 0.48 100 2x4, ULA Low 70 9.1
5.23.1.3 Minimum requirements for PDSCH Mapping Type B

The performance requirements are specified in Table 5.2.3.1.3-3, with the addition of test parametersin Table 5.2.3.1.3-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.3-1.

Table 5.2.3.1.3-1: Tests purpose

Purpose Test index
PDSCH mapping Type B performance under 4 receive 1-1
antenna conditions
Table 5.2.3.1.3-2: Test parameters
Parameter Unit Value

Duplex mode FDD
Active DL BWP index 1

Mapping type Type B

ko 0

Starting symbol (S) 5

Length (L) 7

PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2

Resource allocation type Type O

RBG size Config2

VRB-to-PRB mapping type Non-interleaved

VRB-to-PRB mapping interleaver bundle N/A

size

DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1

DL front loaded DMRS
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2
ACK information

Table 5.2.3.1.3-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test Reference (MHZ)./ Modulation Propagation matrix and Fraction of
Subcarrier | format and = .
num. channel spacin code rate condition antenna maximum SNR
‘()kHz)g configuration throughput (dB)
(%)
1-1 R'PDigg'l'la 10/15 | QPSK,0.30 | TDLA30-10 | 2x4, ULA Low 70 3.8
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5.2.3.14 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence

The performance requirements are specified in Table 5.2.3.1.4-3, with the addition of test parametersin Table 5.2.3.1.4-

2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.4-1.

Table 5.2.3.1.4-1: Tests purpose

Purpose Test index

Verify the PDSCH mapping Type A normal performance 1-1,1-2
under 4 receive antenna conditions with CRS rate
matching configured

Table 5.2.3.1.4-2: Test parameters

Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
NR UL transmission with a 7.5 kHz shift to the LTE raster true
PDCCH Symbols with PDCCH Symbol# 2
configuration
Mapping type Type A
ko 0
Starting symbol (S) 3
9 for Test 1-1
Length (L) 11 for Test 1-2
PDSCH aggregation factor 1
Ec?n?igzlration PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Position of the first DM-RS for downlink 3
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
LTE carrier centre subcarrier location Same as NR carrier centre subcarrier
CRS for rate - location
matching (Note 1) LTE carrier BW MHz 10
Number of antenna ports 4
v-shift 0
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2
ACK information

Note 1:  No MBSFN is configured on LTE carrier

Table 5.2.3.1.4-3: Minimum performance for Rank 1

Bandwidth
(MHz) / Modulation Correlation Reference value
Test Reference Subcarrier format and Propagation matrix and Fraction of
num. channel spacing code rate condition antenna maximum SNR
(kHz) configuration throughput (dB)
(%)
11 | RPDSCHLZL 10715 ) opsk, 030 | TDLA30-10 | 4x4, ULA Low 70 4.0
1-2 R.PD'S:gI;.l-ZZ 10715 QPSK, 0.30 TDLA30-10 4x4, ULA Low 70 -4.0
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Minimum requirements for PDSCH 0.001% BLER

The performance requirements are specified in Table 5.2.3.1.5-3, with the addition of test parametersin Table 5.2.3.1.5-

2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.5-1.

Table 5.2.3.1.5-1: Tests purpose

ACK information

Purpose Test index
Verify the PDSCH 0.001% BLER performance under 4 1-1
receive antenna conditions
Table 5.2.3.1.5-2: Test parameters
Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
Maximum number of HARQ transmission 1
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2

Table 5.2.3.1.5-3: Minimum performance for Rank 1

Bandwidth . Correlation Reference value
(MHz) / Modulation . X
Test Reference . Propagation matrix and
num channel Subcamer format and condition antenna SNR
’ spacing code rate . - Target BLER
configuration (dB)
(kHz)
1-1 R'PDlsch:g'l_lA 10/15 QPSK, 0.59 AWGN 1x4, ULA Low 0.001% 0.7
5.2.3.1.6 Minimum requirements for PDSCH repetitions over multiple slots

The performance requirements are specified in Table 5.2.3.1.6-3, with the addition of test parametersin Table 5.2.3.1.6-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.6-1.

Table 5.2.3.1.6-1: Tests purpose

Purpose

Test index

Verify the PDSCH repetitions over multiple slots
performance under 4 receive antenna conditions

11
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corresponding HARQ-ACK information

Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 2
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
Number of HARQ Processes 4
The number of slots between final repetition of PDSCH and >

Table 5.2.3.1.6-3: Minimum performance for Rank 1

Bandwidth , Correlation Reference value
Test Reference (MHZ)./ Modulation Propagation matrix and
num channel Subcamer format and condition antenna SNR
) spacing code rate fi . Target BLER dB
(kHz2) configuration (dB)
1-1 R'PDSEDHbl_ll'l 10715 160Q5A4M’ TDLA30-10 2x4, ULA Low 1% (Note 1) -2.3
Note 1: BLER is defined as residual BLER; i.e. ratio of incorrectly received transport blocks / sent transport blocks,
independently of the number HARQ transmission(s) for each transport block.
5.2.3.1.7 Minimum requirements for PDSCH Mapping Type B and UE processing

capability 2

The performance requirements are specified in Table 5.2.3.1.7-3, with the addition of test parametersin Table 5.2.3.1.7-

2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.7-1.

Table 5.2.3.1.7-1: Tests purpose

Purpose

Test index

conditions

PDSCH mapping Type B performance and UE
processing capability 2 under four receive antenna

11
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Table 5.2.3.1.7-2: Test parameters

Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
Mapping type Type B
ko 0
Starting symbol (S) 2
Length (L) 2
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 0
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
Maximum number of HARQ transmission 1
Number of HARQ Processes 2
The number of slots between PDSCH and corresponding HARQ- 0
ACK information

Table 5.2.3.1.7-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test Reference SlE'l\JA(I:—IaZr)ri/er 'f\gc:?nﬂfgr?g Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
P 9 configuration throughput (dB)
(kHz) o
(%)
1-1 R'PDSIEDHbl_lz'l 10/15 QPSK, 0.30 TDLA30-10 2x4, ULA Low 70 -2.3
5.2.3.1.8 Minimum requirements for PDSCH pre-emption

The performance requirements are specified in Table 5.2.3.1.8-3, with the addition of test parametersin Table 5.2.3.1.8-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.8-1.

Table 5.2.3.1.8-1: Tests purpose

Purpose Test index
Verify the PDSCH pre-emption performance under 4 1-1
receive antenna conditions
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Table 5.2.3.1.8-2: Test parameters

Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
PDCCH Symbols with PDCCH 0,1
configuration (Note | DCI format 21
4) timeFrequencySet 14x1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
Pre-emption Starting symbol (S) 3
configuration (Note | Length (L) 2
2) Pre-emption periodicity and offset (Note 3) Slots 10/1
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2
ACK information
Note 1:  Void
Note 2:  Interference modelled as random data on pre-empted REs.
Note 3:  Pre-emption is scheduled with a fixed scheduling with 10% probability within 10ms periodicity.
Note 4.  In addition to PDCCH configuration in Table 5.2-1.
Table 5.2.3.1.8-3: Minimum performance for Rank 1
Bandwidth
(MHz) / Modulation _ Corrt_alation Refe.rence value
Test Reference Subcarrier format and Propagation matrix and Fraction of
num. channel spacing code rate condition antenna maximum SNR
(kHz) configuration throughput (dB)
(%)
1-1 R'PDIS:gg'l'z'G 10715 1%%2'\" TDLA30-10 | 2x4, ULA Low 70 6.6
5.2.3.1.9 Minimum requirements for PDSCH HST-SFN

The performance requirements are specified in Table 5.2.3.1.9-3, with the addition of test parametersin Table 5.2.3.1.9-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.9-1.

Table 5.2.3.1.9-1: Tests purpose

Purpose

Test index

Verify PDSCH performance under 4 receive antenna
conditions in the HST-SFN scenario defined in B.3.2
when highSpeedDemodFlag-r16 IE [17] is configured

11
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Table 5.2.3.1.9-2: Test parameters

Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 2
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS periodicity Slots 10 for CSI-RS resource 1,2,3,4.
CSI-RS for tracking 1 for CSI-RS resource 1 and 2
CSI-RS offset Slots 2 for CSI-RS resource 3 and 4.
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- >
ACK information

Table 5.2.3.1.9-3: Minimum performance for Rank 2

Bandwidth Correlation Reference value
Test Reference (MHz) / Modulation Propagation matrix and Fraction of
Subcarrier | format and 2 .
num. channel spacin code rate condition antenna maximum SNR
p ¢ configuration throughput (dB)
(kHz) (%)
R.PDSCH.1-8.3 16QAM,
1-1 FDD 10/ 15 0.48 HST-SFN 2x4 70 10.4
5.2.3.1.10 Minimum requirements for HST-DPS

The performance requirements are specified in Table 5.2.3.1.10-3, with the addition of test parametersin Table
5.2.3.1.10-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.10-1.

Table 5.2.3.1.10-1: Tests purpose

Purpose

Test index

in B.3.3

Verify UE performance in the HST-DPS scenario defined

1-1,1-2
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Table 5.2.3.1.10-2: Test parameters
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Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
PDCCH configuration | TCI state Note 1
Mapping type Type A
kO 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
. . PRB bundling type Static
PDSCH configuration PRB bundling size >
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle size N/A
TCI state Note 1
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 2
configuration Maximum number of OFDM symbols for DL 1
front loaded DMRS
First OFDM symbol in lo = 5 for CSI-RS resource 1 and 3
the PRB used for CSI- lo = 9 for CSI-RS resource 2 and 4
RS
Resource set #1 CSI-RS periodicity Slots 10 for CSI-RS resource 1,2,3,4.
1 for CSI-RS resource 1 and 2
CSI-RS offset Slots 2 for CSI-RS resource 3 and 4
. QCL info TCI state #2
CSI-RS for tracking First OFDM symbol in lo = 6 for CSI-RS resource 5 and 7
the PRB used for CSI- lo = 10 for CSI-RS resource 6 and 8
RS
Resource set #2 CSI-RS periodicity Slots 10 for CSI-RS resource 5,6,7,8.
1 for CSI-RS resource 5 and 6
CSI-RS offset Slots 2 for CSI-RS resource 7 and 8
QCL info TCI state #3
First OFDM symbol in lo=12
the PRB used for CSI-
RS
Resource set #3 CSI-RS periodicity Slots 20
CSI-RS offset Slots 0
NZP CSI-RS for CSI QCL info TCI state #0
acquisition First OFDM symbol in lo=13
the PRB used for CSI-
RS
Resource set #4 CSI-RS periodicity Slots 20
CSI-RS offset Slots 0
QCL info TCI state #1
CSI-RS resource 1 from 'CSI-RS for
Type 1 QCL CSI-RS resource tracking Resource set #1'
information configuration
TCI state #0 QCL Type Type A
Type 2 QCL CSI-RS resource N/A
information QCL Type N/A
CSI-RS resource 5 from 'CSI-RS for
Type 1 QCL CSI-RS resource tracking Resource set #2'
information configuration
TCI state #1 QCL Type Type A
Type 2 QCL CSI-RS resource N/A
information QCL Type N/A
Type 1 QCL SSB index SSB #0
information QCL Type Type C
TCl state #2 Type 2 QCL SSB index N/A
information QCL Type N/A
Type 1 QCL SSB index SSB #1
information QCL Type Type C
TCl state #3 Type 2 QCL SSB index N/A
information QCL Type N/A
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Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ-ACK 5
information

Note 1:  SSB # (k mod 2), CSI-RS (for tracking) resource set # ((k mod 2) + 1) and CSI-RS (for CSI acquisition)
resource set # ((k mod 2) + 3) are transmitted by k" RRH.

For Test 1-1, TCI state switching command scheduled by MAC CE with PDSCH configuration - MCS 4, Layer 1,
StartRB 24, NumOfRB 28 is transmitted in slot #i that satisfy mod(i, 2n) = n.
PDCCH and PDSCH associated with TCI # (k mod 2) is transmitted by k" RRH from:
slot# max[(Zk - 1)1’1 +1+ THARQ + TMAC proc + TfirstTRS + TTRS proc 0]
to:
slot# (2k + 1)n,
PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.

For Test 1-2, TCI state switching command scheduled by MAC CE with PDSCH configuration - MCS 4, Layer 1,
StartRB 24, NumOfRB 28 is transmitted in slot #i that satisfy mod(i, 2n) = n.
PDCCH and PDSCH associated with TCI # (k mod 2) is transmitted by k™ RRH from:
slot# maX[(Zk - 1)1'1 +1+ THARQ + TMAC proc’ 0]
to:
slot# (2k + 1)n
PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.

Where k=0, 1, 2... is the RRH number, n = 2520 is half of the number of slots between two RRH, Tyagrq = 2 is the
number of slots between PDSCH and corresponding HARQ-ACK information, Tyac proc = 3 is the number
of slots for MAC CE processing, Tssttrs = 6 IS the number of slots to first TRS transmission occasion after
MAC CE command is decoded by the UE, Trgs proc = 2 i the number of slots for TRS processing.

Table 5.2.3.1.10-3: Minimum performance for HST-DPS

Bandwidth Nurgfber Correlation Reference value
Test Reference (MHZ)./ Modulation Propagation | active matrix and Fraction of
Subcarrier | format and - -
num. channel spacin code rate condition PDSCH antenna maximum | SNR
L()kHZ)g TCI configuration | throughput | (dB)
states (%)
R.PDSCH.1- 64QAM,
1-1 8.4 FDD 10/15 0.43 HST-DPS 1 2x4 70 10.6
R.PDSCH.1- 64QAM,
1-2 8.4 FDD 10/15 0.43 HST-DPS 2 2x4 70 10.6
5.2.3.1.11 Minimum requirements for PDSCH Single-DCI based SDM scheme

The performance regquirements are specified in Table 5.2.3.1.11-3, with the addition of test parametersin Table
5.2.3.1.11-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.11-1.

Table 5.2.3.1.11-1: Tests purpose

Purpose Test index
Verify the PDSCH performance with Single-DCI based 1-1,1-2
SDM scheme under 4 receive antenna conditions
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Table 5.2.3.1.11-2: Test parameters
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Parameter Unit Value
TRxP #1(Note 1) | TRxP #2(Note 1)
Transmit TRxP of SSB TRXP #1
. . TCI state TCI State #1
PDCCH configuration CORESETPoolIndex 0
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS |0 = 6 for CSI-RS
First OFDM symbol in the PRB rellso_urces land 3 reso_urces 5and7
used for CSI-RS 0 =10 for CSI- 10 = 10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
CSI-RS for tracking Number of CSI-RS ports (X) res9urce 1,2:3,4 resource 5,6,7,8
CDM Type No CDM’ for CSI-RS resource
1,2,3,4,5,6,7,8
Density 3
CSI-RS periodicity Slots 20
10 for CSI-RS 10 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSI-RS offset Slots |11 for CSI-RS 11 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
kO 0
Starting symbol (S) 2
Length (L) 12
PDSCH PRB bundl?ng t){pe Static
configuration PRB bundling size 2
Resource allocation type Type 1
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes 1000 1002
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%g?mlago(r:nl_ CSI-RS resource for tracking’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Resource allocation Full-overlapping
. . -0.5 for test 1-1
Timing offset of the second TRxP from the first TRxP us 2 for test 1-2
Frequency offset of the second TRxP from the first TRxP Hz 200 for test 1-1
0 for test 1-2
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 5
ACK information
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Precoding configuration

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling

granularity.
Note 1:  PDSCH transmission is done from both TRxPs (PDSCH Layer 0 is transmitted from TRxP #1 and PDSCH
layer 1 is transmitted from TRXP #2)
Table 5.2.3.1.11-3: Minimum performance
Bandwidt . . . Reference value
Test h (MHz) / Modulatio Propagation Correlation matrix Eraction of
Reference . n format L and antenna i SNR
num Subcarrier condition(Not . . maximum
channel : and code configuration(Not (dB)(Not
spacing rate el) e?) throughpu 3
(kHz) t (%) e3)
R.PDSCH.1 64QAM,
1-1 3.2 FDD 10/15 050 TDLA30-10 2x4, ULA Low 70 14.6
R.PDSCH.1 64QAM,
1-2 3.2 FDD 10/15 0.50 TDLA30-10 2x4, ULA Low 70 13.9
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2 with scaling factor as 1/sqrt(2) for
transmitted signal from each TRxP
5.2.3.1.12 Minimum requirements for PDSCH Multi-DCI based transmission scheme

The performance requirements are specified in Table 5.2.3.1.12-3, with the addition of test parametersin Table
5.2.3.1.12-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.12-1.

Table 5.2.3.1.12-1: Tests purpose

Purpose

Test index

Verify the PDSCH performance when UE is configured 1-1
two different values of CORESETPoolIndex in
ControlResourceSet and when UE receives multiple
PDCCHs scheduling PDSCHs
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Table 5.2.3.1.12-2: Test parameters
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. Value
Parameter Unit o P #1(Note 1) | TRxP #2(Note 1)
Transmit TRxP of SSB TRx|P #1
. . TCI state TCI State #1 TCI State #2
PDCCH configuration CORESETPoolindex 0,1
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS | 10 = 6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
CSI-RS for tracking Number of CSI-RS ports (X) res9urce 1,2:3,4 resource 5,6,7,8
CDM Type No CDM’ for CSI-RS resource
1,2,3,4,56,7,8
Density 3
CSI-RS periodicity Slots 20
10 for CSI-RS 10 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSIRS offset Slots 111 for CSI-RS 11 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PRB bundling type Static
Ec?n?igzlration PRB bundling siz_e 2
Resource allocation type Type 1
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes {1000,1001} {1002,1003}
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%g?mlago(r:nl_ CSI-RS resource for tracking’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Resource allocation Non-overlapping
Timing offset of the second TRxP from the first TRxP us -0.5
Frequency offset of the second TRxP from the first TRxP Hz 200
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2

Precoding configuratio

n

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling
granularity
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PDSCH transmission is done from both TRxPs. Transmission from TRxP #1 uses CORESETPoollndex 0

Note 1:
and transmission from TRxP #2 uses CORESETPoolIndex 1
Table 5.2.3.1.12-3: Minimum performance
Modula Reference value
Bandwidt . .| Correlation Fraction
tion Propagati i
h (MHz) / matrix and of
Test Reference channel Subcarrier format on antenna i SNR
num. : and condition( . . maximu | 4B)(No
spacing configuratio m
(kHz) | cede | Noted) | ") note 2) te 3)
rate throughp
ut (%)
R.PDSCH. R.PDSCH.1- 64QAM TDLA30- 2x4, ULA
11 | 133FDD | 3.4FDD 10715 | " 0,50 10 Low 70 14.6
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
5.2.3.1.13 Minimum requirements for PDSCH with single-DCI based FDM Scheme A

The performance requirements are specified in Table 5.2.3.1.13-3, with the addition of test parametersin Table
5.2.3.1.13-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.13-1.

Table 5.2.3.1.13-1: Tests purpose

Purpose Test index

Verify PDSCH performance under 4 receive antenna
conditions when UE is configured with “FDMSchemeA” in
“RepetitionScheme-r16” defined in clause 5.1 of TS 38.214
[12]

1-1
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Table 5.2.3.1.13-2: Test parameters
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Parameter Unit Value
TRxP #1 (Note 1) | TRxP #2 (Note 1)
Transmit TRxP of SSB TRxP #1
. . TCI state TCI State #1
PDCCH configuration CORESETPoolindex Not configured
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS | 10 = 6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
CSI-RS for tracking Number of CSI-RS ports (X) resource 1,2,3,4 resource 5,6,7,8
CDM Type 'No CDM' for CSI-RS resource
1,2,3,4,5,6,7,8
Density 3
CSI-RS periodicity Slots 20
10 for CSI-RS 10 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSIRS offset Slots 111 for CSI-RS 11 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
k0 0
Starting symbol (S) 2
Length (L) 12
PRB bundling type Static
E;?igl'jraﬁ o PRB bundiing size wideband
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes 1000, 1001 1000, 1001
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%g?mlago(r:nl_ CSI-RS resource for tracking’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Timing offset of the second TRxP from the first TRxP us -0.5
Frequency offset of the second TRxP from the first TRxP Hz 200
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2

Precoding configuratio

n

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling
granularity.

Note 1:

PDSCH transmission is done from both TRxPs
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Bandwidth Correlation Reference value
(MHz) / Modulation | Propagation matrix and Fraction of SNR
Test Reference Subcarrier | format and condition antenna ;
num. channel - . . maximum (dB)
spacing code rate (Note 1) configuration
throughput (Note
(kHz) (Note 2) (%) 3)
R.PDSCH.1-2.5 16QAM,
1-1 FDD 10/15 0.54 TDLA30-10 2x4, ULA Low 70 10.9
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.
Note 3:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
5.2.3.1.14 Minimum requirements for PDSCH with single-DCI based Inter-slot TDM scheme

The performance requirements are specified in Table 5.2.3.1.14-3, with the addition of test parametersin Table
5.2.3.1.14-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.14-1.

Table 5.2.3.1.14-1: Tests purpose

Purpose Test index
Verify PDSCH performance under 4 receive antenna 1-1

conditions when UE is configured with repetitionNumber-r16
with multiple slot level PDSCH transmission occasions of the
same TB with two TCI states defined in clause 5.1 of TS

38.214 [12]
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Table 5.2.3.1.14-2: Test parameters
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Parameter Unit Value
TRxP #1 (Note 1) | TRxP #2 (Note 1)
Transmit TRxP of SSB TRxP #1
. . TCI state TCI State #1
PDCCH configuration CORESETPoolindex Not configured
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS | 10 = 6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
RS f ki Number of CSI-RS ports (X) resource 1,2,3,4 resource 5,6,7,8
CSI-RS for tracking CDM Type 'No CDM’ for CSI-RS resource
1,2,3,4,5,6,7,8
Density 3
CSI-RS periodicity Slots 20
10 for CSI-RS 10 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSIRS offset Slots 111 for CSI-RS 11 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
k0 0
Starting symbol (S) 2
Length (L) 12
Repetition number 2
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes 1000 1000
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource for t.rackir!g’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-1¥gr6mla:i?o$1l_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Timing offset of the second TRxP from the first TRxP us 2
Frequency offset of the second TRxP from the first TRxP Hz 200
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2

Precoding configuratio

n

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling
granularity.

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16

113

ETSI TS 138 101-4 V16.20.0 (2025-04)

| Note 1: PDSCH transmission is done from both TRxPs
Table 5.2.3.1.14-3: Minimum performance for Rank 1
Bandwidth Correlation Reference value
(MHz) / Modulation | Propagation matrix and SNR
r;l—l?rsnt thz;enn:le Subcarrier | format and condition antenna (dB)
: spacing code rate (Note 1) configuration BLER (%) (Note
(kHz) (Note 2) 4)
R.PDSCH.1- 16QAM,
1-1 11.2 FDD 10/15 054 TDLA30-10 2x4, ULA Low 1 (Note 3) -0.4
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.
Note 3: BLER is defined as residual BLER,; i.e. ratio of incorrectly received transport blocks / sent transport blocks,
independently of the number HARQ transmission(s) for each transport block.
Note 4:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
5.2.3.2 TDD
5.2.3.2.1 Minimum requirements for PDSCH Mapping Type A

The performance requirements are specified in Table 5.2.3.2.1-3, Table 5.2.3.2.1-4, Table 5.2.3.2.1-5 and Table
5.2.3.2.1-6, with the addition of test parametersin Table 5.2.3.2.1-2 and the downlink physical channel setup according

to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.1-1.

Table 5.2.3.2.1-1:

Tests purpose

Purpose

Test index

Verify the PDSCH mapping Type A normal performance
under4 receive antenna conditions and with different
channel models, MCSs and number of MIMO layers

1-2,1-3, 1-5, 1-6, 1-7, 1-8, 1-9, 1-10, 1-11, 2-1, 2-2,
,4-1

Verify the PDSCH mapping Type A HARQ soft combining
performance under 4 receive antenna conditions.

Verify the PDSCH mapping Type A performance
requirements for Enhanced Receiver Type 1 under 4
receive antenna conditions.
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Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) Specific to each Reference channel
PDSCH aggregation factor 1
PRB bundling type Static
4 for Tests 1-1, 1-8, 1-9
PDSCH PRB bundling size wid;?grgt:]%rr'lt':;tss-l
configuration Test 1-2: Type 1 with start RB = 50,
Resource allocation type Lres = 6
Other tests: Type 0
. Test 1-2: N/A
RBG size Other tests: Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
2 for Tests 1-1, 1-7, 1-8, 1-9, 1-10, 1-
PDSCH DMRS Number of additional DMRS 11
configuration 1 for other tests
Maximum number of OFDM symbols for 1
DL front loaded DMRS
Tests 1-8, 1-9:
. . lo = 4 for CSI-RS resource 1 and 3
First OFDM symbol in the PRB used for o = 8 for CSI-RS resource 2 and 4
CSI-RS
Other tests; Table 5.2-1.
Test 1-7, 1-10, 1-11:
CSI-RS periodicity Slots 20 for CSI-RS resource 1,2,3,4.
Other tests: Table 5.2-1.
CSI-RS for tracking Test 1-7, 1-10, 1-11:
1 for CSI-RS resource 1 and 2
CSI-RS offset Slots 2 for CSI-RS resource 3 and 4.

Other tests: Table 5.2-1.

Frequency Occupation

Test 1-7, 1-10, 1-11:
Start PRB 0
Number of PRB =52

Other tests: Table 5.2-1.

Number of HARQ Processes

16 for Test 1-4
10 for Test 1-9
8 for other tests

ACK information

The number of slots between PDSCH and corresponding HARQ-

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.2

ETSI




3GPP TS 38.101-4 version 16.20.0 Release 16

115

ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 5.2.3.2.1-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test Reference SL(lt)A(I:—IaZr)ri/er 'f\gc:gqﬂfgr?g TDBLUL' Progﬁgatl matrix and Fraction of SN
num. channel . s antenna maximum
spacing code rate pattern condition . - R
configuration | throughput
(kHz) (%) (dB)
R.PDSCH.2- QPSK, 0.30 | FR1.30- TDLB100-
1-1 1.1 7DD 40/ 30 1A 400 2x4, ULA Low 70 -4.1
R.PDSCH.2- QPSK, 0.30 TDLC300-
1-2 1.2 TDD 40/ 30 FR1.30-1 100 2x4, ULA Low 70 -2.7
R.PDSCH.2- 256QAM,
1-3 4.1 TDD 40/ 30 0.82 FR1.30-1 | TDLA30-10 | 2x4, ULA Low 70 21.6
R.PDSCH.2- 16QAM, TDLC300-
1-4 > 1 TDD 40/ 30 0.48 FR1.30-1 100 2x4, ULA Low 30 -1.2
15 | RPDSCHZ T 40 30 | QPS030 Ry 302 | TDLAS0-10 | 2x4, ULA Low 70 3.8
1-6 R'Gpl:l)iggz_ 40/ 30 QPSK, 0.30 FR1.30-3 | TDLA30-10 | 2x4, ULA Low 70 -3.6
R.PDSCH.2- 16QAM,
1-7 10.1 TDD 40/ 30 0.48 FR1.30-1 | HST-1000 1x4 70 34
R.PDSCH.2- TDLB100-
1-8 111 TDD 40/ 30 QPSK, 0.30 | FR1.30-5 400 2x4, ULA Low 70 -4.0
R.PDSCH.2- TDLB100-
1-9 121 TDD 40/ 30 QPSK, 0.30 | FR1.30-6 400 2x4, ULA Low 70 -4.0
R.PDSCH.2- 16QAM, TDLC300-
1-10 10.2 TDD 40/ 30 0.48 FR1.30-1 1200 2x4 70 5.8
R.PDSCH.2- 64QAM,
1-11 10.3 TDD 40/ 30 0.43 FR1.30-1 | HST-1667 1x4 70 6.8
Table 5.2.3.2.1-4: Minimum performance for Rank 2
Bandwidth Correlation Reference value
Test Reference (MHZ)./ Modulation DD Propagation matrix and Fraction of
Subcarrier | format and | UL-DL - :
num. channel spacin code rate attern condition antenna maximum SNR
P g P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 64QAM, FR1.30-
2-1 3.1 TDD 40/ 30 0.50 1 TDLA30-10 | 2x4, ULA Low 70 13.6
R.PDSCH.2- 64QAM, FR1.30-
2-2 9.1 TDD 20/30 0.50 4 TDLA30-10 | 2x4, ULA Low 70 13.7
Table 5.2.3.2.1-5: Minimum performance for Rank 3
Be(1:\1/|c:|_|vgd/th Vodulation Correlation Reference value
Test Reference . TDD UL- Propagation matrix and Fraction of
Subcarrier | format and - :
num. channel spacin code rate DL pattern condition antenna maximum | SNR
P ¢ configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 16QAM,
3-1 23TDD 40/ 30 0.48 FR1.30-1 TDLA30-10 | 4x4, ULA Low 70 111
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Bandwidth Correlation Reference value
Test | Reference SlE'l\JTaZr)ri/er 'f\gc:?nﬂfgr?g TDBLUL- Propagation matrix and Fraction of
num. channel spacin code rate attern condition antenna maximum | SNR
p ¢ P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 16QAM, FR1.30-
4-1 2.4 TDD 40/ 30 0.48 1 TDLA30-10 | 4x4, ULA Low 70 154
Table 5.2.3.2.1-7: Minimum performance for Rank 3 and Enhanced Receiver Type 1
Bandwidth Correlation Reference value
Test | Reference (MHZ)./ Modulation | TDD UL- Propagation matrix and Fraction of
Subcarrier | format and DL - :
num. channel spacin code rate attern condition antenna maximum | SNR
b 9 P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 16QAM, 4x4, ULA
5-1 23TDD 40/ 30 0.48 FR1.30-1 TDLA30-10 Medium A 70 22.9
5.2.3.2.2 Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with

PDSCH

The performance requirements are specified in Table 5.2.3.2.2-3, with the addition of test parametersin Table 5.2.3.2.2-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.2-1.

Table 5.2.3.2.2-1: Tests purpose

Purpose

Test index

Verify the PDSCH mapping Type A normal performance
under 4 receive antenna conditions and CSI-RS
overlapped with PDSCH

11
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Table 5.2.3.2.2-2: Test parameters

Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
NZP CSI-RS for (R)gDM symbols in the PRB used for CSI- b =13
CSl acquisition CSI-RS periodicity Slots 5
Subcarrier index in the PRB used for CSI-
ZP CSI-RS for CSI | RS (ko, ks, k2, ka)=(2, 4, 6, 8)
acquisition Number of CSI-RS ports (X) 8
CSI-RS periodicity Slots 5
Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ- Specific to each TDD UL-DL pattern
ACK information and as defined in Annex A.1.2

Table 5.2.3.2.2-3: Minimum performance for Rank 2

Bandwidth Correlation Reference value

Test | Reference SL(lt)A(I:—IaZr)ri/er ';g??nﬂfggg TDBLUL- Propagation matrix and Fraction of
num. channel in de rat ttern condition antenna maximum | SNR
spacing code rate patte configuration | throughput | (dB)

(kHz) (%)
R.PDSCH.2- 16QAM, TDLC300-
11 71 TDD 40/ 30 0.48 FR1.30-1 100 2x4, ULA Low 70 9.0
5.2.3.2.3 Minimum requirements for PDSCH Mapping Type B

The performance requirements are specified in Table 5.2.3.2.3-3, with the addition of test parametersin Table 5.2.3.2.3-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.3-1.

Table 5.2.3.2.3-1: Tests purpose

Purpose Test index
PDSCH mapping Type B performance under 4 receive 1-1

antenna conditions
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Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
Mapping type Type B
ko 0
Starting symbol (S) 5
Length (L) 7
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
Number of HARQ Processes 8

ACK information

The number of slots between PDSCH and corresponding HARQ-

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.2

Table 5.2.3.2.3-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test Reference SLE'k\)TaZr)ri/er ?g?g:gfggdn TDBLUL' Propagation matrix and Fraction of
num. channel spacin code rate attern condition antenna maximum SNR
b 9 P configuration | throughput | (dB)
(kHz) (%)
1-1 R.PDSCH.2- 40/ 30 QPSK, 0.30 FR1.30- TDLA30-10 | 2x4, ULA Low 70 -3.9
1.3 TDD 1
5.2.3.24 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence

The performance requirements are specified in Table 5.2.3.2.4-3, with the addition of test parametersin Table 5.2.3.2.4-

2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.4-1.

Table 5.2.3.2.4-1: Tests purpose

Purpose

Test index

matching configured

Verify the PDSCH mapping Type A normal performance
under 4 receive antenna conditions with CRS rate

1-1,1-2
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Table 5.2.3.2.4-2: Test parameters

ETSI TS 138 101-4 V16.20.0 (2025-04)

Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
NR UL transmission with a 7.5 kHz shift to the LTE raster true
Mapping type Type A
ko 0
Starting symbol (S) 3
9 for Test 1-1
Length (L) 11 for Test 1-2
PDSCH aggregation factor 1
Ec?n?igzlration PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Position of the flrst DM-RS for downlink 3
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
LTE carrier centre subcarrier location Same as NR carrier centre subcarrier
for rate : location
%Ztsching (Note 1) LTE carrier BW MHz 10
Number of antenna ports 4
v-shift 0
Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ- Specific to each TDD UL-DL pattern
ACK information and as defined in Annex A.1.2

Note 1: No MBSFN is configured on LTE carrier.
Note 2:  LTE carrier is configured with Uplink-downlink configuration 2 [Table 4.2-2, TS 36.211] and Special
subframe configuration 7 [Table 4.2-1, TS 36.211]. The start of transmission of LTE frame is delayed by 2
LTE subframes with respect to the start of transmission of NR frame.
Table 5.2.3.2.4-3: Minimum performance for Rank 1
Bandwidth
(MHZ) I | \jodulation | TDD UL- Correlation Refe.rence valve
Test Reference Subcarrier format and DL Propagation matrix and Fraction of
num. channel spacing code rate attern condition antenna maximum | SNR
(kHz) P configuration | throughput | (dB)
(%)
1-1 R'lpl:l)iggl_ 10/15 QPSK, 0.30 | FR1.15-1 | TDLA30-10 | 4x4, ULA Low 70 -3.6
12 | RPOSCHA | 40/15 | QPSK, 030 | FRL15-1 | TDLA30-10 | 4x4, ULA Low 70 35
5.2.3.25 Minimum requirements for PDSCH 0.001% BLER

The performance requirements are specified in Table 5.2.3.2.5-3, with the addition of test parametersin Table 5.2.3.2.5-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.5-1.

Table 5.2.3.2.5-1: Tests purpose

Purpose

Test index

Verify the PDSCH 0.001% BLER performance under 4
receive antenna conditions

11
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Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
Maximum number of HARQ transmission 1
Number of HARQ Processes 8

The number of slots between PDSCH and corresponding HARQ-

Defined in Annex A.1.2 for TDD pattern

ACK information FR1.30-1
Table 5.2.3.2.5-3: Minimum performance for Rank 1
B?F/I%V;i)d/th Modulation Correlation Reference value
Test Reference Subcarrier | format and TDD UL-DL | Propagation matrix and
num. channel spacin code rate pattern condition antenna Target BLER SNR
p 9 configuration 9 (dB)
(kHz)
1-1 R'PD?_SB'Z_:LA 40/ 30 QPSK, 0.59 FR1.30-1 AWGN 1x4, ULA Low 0.001% 0.7
5.2.3.2.6 Minimum requirements for PDSCH repetitions over multiple slots

The performance requirements are specified in Table 5.2.3.2.6-3, with the addition of test parametersin Table 5.2.3.2.6-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.6-1.

Table 5.2.3.2.6-1: Tests purpose

Purpose

Test index

Verify the PDSCH repetitions over multiple slots
performance under 4 receive antenna conditions

11
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Table 5.2.3.2.6-2: Test parameters

ETSI TS 138 101-4 V16.20.0 (2025-04)

Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 2
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
Number of HARQ Processes 4

The number of slots between final repetition of PDSCH and
corresponding HARQ-ACK information

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.2 (Note 1)

Note 1:  ACK/NACK feedback is generated for PDSCH on slot i, where mod(i,10) = {2, 4, 6}.
Table 5.2.3.2.6-3: Minimum performance for Rank 1
Ba(llr\]/lcliﬁv;i)d/th Modulation Correlation Reference value
Test Reference Subcarrier | format and TDD UL-DL Propagation matrix and
num. channel spacin code rate pattern condition antenna Target BLER SNR
?kHz)g configuration (dB)
1-1 R'PDST(I:DHbz'lG'l 40/30 160Q5A4M' FR1.30-1 TDLA30-10 2x4, ULA Low 1% (Note 1) | -2.6

Note 1: BLER isdefined asresidual BLER,; i.e. ratio of incorrectly received transport blocks/ sent transport blocks, independently of
the number HARQ transmission(s) for each transport block.

5.2.3.2.7

Minimum requirements for PDSCH Mapping Type B and UE processing

capability 2

The performance requirements are specified in Table 5.2.3.2.7-3, with the addition of test parametersin Table 5.2.3.2.7-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.7-1.

Table 5.2.3.2.7-1: Tests purpose

Purpose Test index
PDSCH mapping Type B performance and UE 1-1
processing capability 2 under four receive antenna
conditions
Table 5.2.3.2.7-2: Test parameters

Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
PDSCH lll/loapplng type Ty%e B
configuration Starting symbol (S) 2

ETSI




3GPP TS 38.101-4 version 16.20.0 Release 16 122 ETSI TS 138 101-4 V16.20.0 (2025-04)
Length (L) 2
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 0
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
Maximum number of HARQ transmission 1
Number of HARQ Processes 2
The number of slots between PDSCH and corresponding HARQ- 0

ACK information

Table 5.2.3.2.7-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test | Reference (MHZ)./ Modulation | TBD UL- Propagation matrix and Fraction of
Subcarrier | format and DL 7 :
num. channel spacin code rate attern condition antenna maximum SNR
b 9 P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- FR1.30-
1-1 171 TDD 40/ 30 QPSK, 0.30 > TDLA30-10 | 2x4, ULA Low 70 -2.5
5.2.3.2.8 Minimum requirements for PDSCH pre-emption

The performance requirements are specified in Table 5.2.3.2.8-3, with the addition of test parametersin Table 5.2.3.2.8-

2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.8-1.

Table 5.2.3.2.8-1: Tests purpose

Purpose

Test index

Verify the PDSCH pre-emption performance under 4 1-1
receive antenna conditions
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Table 5.2.3.2.8-2: Test parameters
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Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
PDCCH Symbols with PDCCH 0,1
configuration (Note | DCI format 21
4) timeFrequencySet 14x1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
Pre-emption Starting symbol (S) 3
configuration (Note | Length (L) 2
2) Pre-emption periodicity and offset Slots 40/(1,12,23,34) (Note 3)
Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ- FR1.30-1
ACK information e
Note 1:  Void
Note 2:  Interference modelled as random data on pre-empted REs.
Note 3:  Pre-emption is scheduled with with 10% probability with 20ms periodicity.
Note 4.  In addition to PDCCH configuration in Table 5.2-1.
Table 5.2.3.2.8-3: Minimum performance for Rank 1
Bandwidth
(MHz) / Modulation _ Corr(_alation Re.ference value
Test Reference Subcarrier format and TDD UL-DL | Propagation matrix and Fraction of
num. channel spacing code rate pattern condition antenna maximum SNR
(kHz) configuration throughput (dB)
(%)
1-1 R.PDSCH.2-2.6 40/ 30 16QAM FR1.30-1 TDLA30-10 2x4, ULA Low 70 8.7
TDD 0.64
5.2.3.29 Minimum requirements for HST-SFN

The performance requirements are specified in Table 5.2.3.2.9-3, with the addition of test parametersin Table 5.2.3.2.9-
2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.9-1.

Table 5.2.3.2.9-1: Tests purpose

Purpose

Test index

Verify PDSCH performance under 4 receive antenna
conditions in the HST-SFN scenario defined in B.3.2
when highSpeedDemodFlag-r16 [17] is configured.

1-1
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Table 5.2.3.2.9-2: Test parameters

Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 2
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS periodicity Slots 20 for CSI-RS resource 1,2,3,4.
1 for CSI-RS resource 1 and 22 for
CSI-RS for tracking CSI-RS offset Slots CSI-RS resource 3 and 4.
. Start PRB 0
Frequency Occupation Number of PRB = 52
Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ- Specific to each TDD UL-DL pattern
ACK information and as defined in Annex A.1.2
Table 5.2.3.2.9-3: Minimum performance for Rank 2
Bandwidth . Correlation Reference value
Test | Reference Sé';)ﬂé_'azr)ri/er ?g?g]ﬂfgr?g U-ll—_[-)lg)L Propagation matrix and Fract_ion of
num. channel Sspacin code rate attern condition antenna maximum | SNR
b 9 P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 16QAM, FR1.30-
1-1 10.4 TDD 40/ 30 OQ.48 1 HST-SFN 2x4 70 11.7
5.2.3.2.10 Minimum requirements for HST-DPS

The performance regquirements are specified in Table 5.2.3.2.10-3, with the addition of test parametersin Table
5.2.3.2.10-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.10-1.

Table 5.2.3.2.10-1: Tests purpose

Purpose Test index
Verify UE performance in the HST-DPS scenario defined | 1-1, 1-2
inB.3.3
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Table 5.2.3.2.10-2: Test parameters
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Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
PDCCH configuration | TCI state Note 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) Specific to each Reference channel
PDSCH aggregation factor 1
) . PRB bundling type Static
PDSCH configuration PRB bundiing size >
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle size N/A
TCI state Note 1
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 2
configuration Maximum number of OFDM symbols for DL 1
front loaded DMRS
First OFDM symbol in the 10 = 5 for CSI-RS resource 1 and 3
PRB used for CSI-RS 10 = 9 for CSI-RS resource 2 and 4
CSI-RS periodicity Slots 20 for CSI-RS resource 1,2,3,4
1 for CSI-RS resource 1 and 2
Resource set#1 | CSI-RS offset Slots > for CSI-RS resource 3 and 4
QCL info TCI state #2
Frequency Occupation Start PRB 0
CSI-RS for tracking - - Number of PRB = 52
First OFDM symbol in the lo = 6 for CSI-RS resource 5 and 7
PRB used for CSI-RS lo = 10 for CSI-RS resource 6 and 8
CSI-RS periodicity Slots 20 for CSI-RS resource 5,6,7,8.
1 for CSI-RS resource 5 and 6
Resource set#2 | CSI-RS offset Slots > for CSI-RS resource 7 and 8
QCL info TCI state #3
Frequency Occupation Start PRB 0
Number of PRB = 52
First OFDM symbol in the 0=12
PRB used for CSI-RS
Resource set #3 | CSI-RS periodicity Slots 40
CSI-RS offset Slots 0
NZP CSI-RS for CSI QCL info TCI state #0
acquisition First OFDM symbol in the 0=13
PRB used for CSI-RS
Resource set #4 | CSI-RS periodicity Slots 40
CSI-RS offset Slots 0
QCL info TCI state #1
CSI-RS resource 1 from 'CSI-RS
Type 1 QCL CSI-RS resource for tracking Resource set #1'
information configuration
TCI state #0 QCL Type Type A
Type 2 QCL CSI-RS resource N/A
information QCL Type N/A
CSI-RS resource 5 from 'CSI-RS
Type 1 QCL CSI-RS resource for tracking Resource set #2'
information configuration
TCI state #1 QCL Type Type A
Type 2 QCL CSI-RS resource N/A
information QCL Type N/A
Type 1 QCL SSB index SSB #0
information QCL Type Type C
TCl state #2 Type 2 QCL SSB index N/A
information QCL Type N/A
Type 1 QCL SSB index SSB #1
information QCL Type Type C
TCl state #3 Type 2 QCL SSB index N/A
information QCL Type N/A
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Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ-ACK Specific to each TDD UL-DL pattern
information and as defined in Annex A.1.2
Note 1:  SSB # (k mod 2) , CSI-RS (for tracking) resource set # ((k mod 2) + 1) and CSI-RS (for CSI acquisition)

resource set # ((k mod 2) + 3) are transmitted by k" RRH.

For Test 1-1, TCI state switching command scheduled by MAC CE with PDSCH configuration - MCS 4, Layer 1,

StartRB 32, NumOfRB 74 is transmitted in slot #i that satisfy mod(i, 2n) = n. PDCCH and PDSCH
associated with TCI # (k mod 2) is transmitted by k" RRH from slot#

max[(2k — 1n + 1 + Tyarg + Tmac proc + Thirsttrs + Trrs prac: 0]

to slot#

(2k + 1)n + Tyarq + Tmac proc:

PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.

For Test 1-2, TCI state switching command scheduled by MAC CE with PDSCH configuration - MCS 4, Layer 1,

StartRB 32, NumOfRB 74 is transmitted in slot #i that satisfy mod(i, 2n) = n. PDCCH and PDSCH
associated with TCI # (k mod 2) is transmitted by k" RRH from slot#

max[(2k — 1)n + 1 + Tyarq + Tmac proc: 0]

to slot#

(Zk + 1)1’1 + THARQ + TMAC proc

Where k=0, 1, 2... is the RRH number, n = 5040 is half of the number of slots between two RRH, Tyagrq = 8 is the

number of slots between PDSCH and corresponding HARQ-ACK information, Tyac proc = 6 is the number
of slots for MAC CE processing, Tsirsttrs = 7 IS the number of slots to first TRS transmission occasion after
MAC CE command is decoded by the UE, Trgg proc = 4 is the number of slots for TRS processing.

Table 5.2.3.2.10-3: Minimum performance for HST-DPS

. Number
. Reference value
BE(IIF\IA?_'V;I)d/th Modulation TDD . 0)‘ Corrglauon p
Test | Reference Subcarrier | format and | UL-DL Propagation | active matrix and Fraction of
num. channel spacin code rate attern condition PDSCH antenna maximum | SNR
[zkHz)g P TCI configuration | throughput | (dB)
states (%)
R.PDSCH.2- 64QAM, FR1.30-
1-1 10.5 TDD 40/ 30 0.43 1 HST-DPS 1 2x4 70 10.2
R.PDSCH.2- 64QAM, FR1.30-
1-2 10.5 TDD 40/ 30 0.43 1 HST-DPS 2 2x4 70 10.2
5.2.3.2.11 Minimum requirements for PDSCH Single-DCI based SDM scheme

The performance requirements are specified in Table 5.2.3.2.11-3, with the addition of test parametersin Table
5.2.3.2.11-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.11-1.

Table 5.2.3.2.11-1: Tests purpose

Purpose Test index

Verify the PDSCH performance with Single-DCI based
SDM scheme under 4 receive antenna conditions.

1-1,1-2
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Table 5.2.3.2.11-2: Test parameters
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Parameter Unit Value
TRxP #1(Note 1) | TRxP #2(Note 1)
Transmit TRxP of SSB TRxP #1
. . TCI state TCI State #1
PDCCH configuration CORESETPoolIndex 0
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
0 =6 for CSI-RS | 10 =6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
RS f ki Number of CSI-RS ports (X) resource 1,2,3,4 resource 5,6,7,8
CSI-RS for tracking CDM Type ‘No CDM’ for CSI-RS resource
1,2,3,4,5,6,7,8
Density 3
CSI-RS periodicity Slots 40
20 for CSI-RS 20 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSI-RS offset Slots | 751 for CSI-RS 21 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
kO 0
Starting symbol (S) 2
Length (L) 12
PRB bundling type Static
Ec?n?igzlration PRB bundling siz_e 2
Resource allocation type Type 1
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes 1000 1002
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%g?mlago(r:nl_ CSI-RS resource for tracking’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Resource allocation Full-overlappling
. . -0.25 for test 1-1
Timing offset of the second TRxP from the first TRxP us 1 for test 1-2
Frequency offset of the second TRxP from the first TRxP Hz 382 fortest 1-1
or test 1-2
Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ- Specific to each TDD UL-DL pattern
ACK information and as defined in Annex A.1.2
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SP Type |, independent precoding
Precoding configuration generation is applied for both TRxPs,
random per slot with PRB bundling
granularity.
Note 1:  PDSCH transmission is done from both TRxPs (PDSCH Layer 0 is transmitted from TRxP #1 and PDSCH
layer 1 is transmitted from TRXP #2)

Table 5.2.3.2.11-3: Minimum performance

Bandwidt Correlation Reference value
Test h (MHZ)./ Modulatio |  TDD Propagation matrix and Fraction
Reference | Subcarri n format | UL-DL . f
num | o nnel or and code | patter condition(No antenna o SNR
spacin rate n te 1) configuration(N | maximum | (dB)(Not
pkH g ote 2) throughp e 3)
(kH2) ut (%)
R.PDSCH. 64QAM, FR1.3
1-1 232 TDD 40/ 30 050 0-1 TDLA30-10 2x4, ULA Low 70 14.5
R.PDSCH. 64QAM, FR1.3
1-2 232 TDD 40/ 30 050 0-1 TDLA30-10 2x4, ULA Low 70 13.9
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2 with scaling factor as 1/sqrt(2) for
transmitted signal from each TRxP

5.2.3.2.12 Minimum requirements for PDSCH Multi-DCI based transmission scheme

The performance regquirements are specified in Table 5.2.3.2.12-3, with the addition of test parametersin Table
5.2.3.2.12-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.12-1.

Table 5.2.3.2.12-1: Tests purpose

Purpose Test index
Verify the PDSCH performance when UE is configured 1-1
two different values of CORESETPoollndex in
ControlResourceSet and when UE receives multiple
PDCCHs scheduling PDSCHs
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Table 5.2.3.2.12-2: Test parameters
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. Value
Parameter Unit oo P #1(Note 1) | TRxP #2(Note 1)
Transmit TRxP of SSB TRx|P #1
. . TCI state TCI State #1 TCI State #2
PDCCH configuration CORESETPoolindex 0,1
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS | 10 = 6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
CSI-RS for tracking Number of CSI-RS ports (X) res9urce 1,2:3,4 resource 5,6,7,8
CDM Type No CDM’ for CSI-RS resource
1,2,3,4,56,7,8
Density 3
CSI-RS periodicity Slots 40
20 for CSI-RS 20 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSIRS offset Slots 151 for CSI-RS 21 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PRB bundling type Static
Ec?n?igzlration PRB bundling siz_e 2
Resource allocation type Type 1
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes {1000,1001} {1002,1003}
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%g?mlago(r:nl_ CSI-RS resource for tracking’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Resource allocation Non-overlapping
Timing offset of the second TRxP from the first TRxP us -0.25
Frequency offset of the second TRxP from the first TRxP Hz 300
Number of HARQ Processes 8

The number of slots between PDSCH and corresponding HARQ-

ACK information

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.2

Precoding configuratio

n

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling
granularity
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Note 1:  PDSCH transmission is done from both TRxPs. Transmission from TRxP #1 uses CORESETPoollndex 0
and transmission from TRxP #2 uses CORESETPoolIndex 1

Table 5.2.3.2.12-3: Minimum performance

Bandwid Reference value
th (MHz) . Propaga | Correlation :
Test / '\f]ofcéLr'rlT?gf TDD tion matrix and Fragltlon
Reference channel | Subcarri UL-DL | conditio antenna ; SNR
num. and code ) . | maximu
er pattern n(Note configurati (dB)(N
. rate m
spacing 1) on(Note 2) ote 3)
KH through
(kH2) put (%)
TRxP #1 | TRxP #2
R.PDSC R.PDSC
1-1 H.2-3.3 H.2-3.4 40/ 30 640Q§)M’ FR_%L'?’O TDIISSO_ 2X4L'0€VLA 70 14. 6
TDD TDD )
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2
Note 3:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2

5.2.3.2.13 Minimum requirements for PDSCH with single-DCI based FDM Scheme A

The performance requirements are specified in Table 5.2.3.2.13-3, with the addition of test parametersin Table
5.2.3.2.13-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.13-1.

Table 5.2.3.2.13-1: Tests purpose

Purpose Test index
Verify PDSCH performance under 4 receive antenna 1-1
conditions when UE is configured with “FDMSchemeA” in
“RepetitionScheme-r16” defined in clause 5.1 of TS 38.214
[12]
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Table 5.2.3.1.13-2: Test parameters
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Parameter Unit Value
TRxP #1 (Note 1) | TRxP #2 (Note 1)
Transmit TRxP of SSB TRxP #1
. . TCI state TCI State #1
PDCCH configuration CORESETPoolindex Not configured
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS | 10 = 6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
CSI-RS for tracking Number of CSI-RS ports (X) resource 1,2,3,4 resource 5,6,7,8
CDM Type 'No CDM' for CSI-RS resource
1,2,3,4,5,6,7,8
Density 3
CSI-RS periodicity Slots 40
20 for CSI-RS 20 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSIRS offset Slots 151 for CSI-RS 21 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
k0 0
Starting symbol (S) 2
Length (L) 12
PRB bundling type Static
E;?igl'jraﬁ o PRB bundling size wideband
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes 1000, 1001 1000, 1001
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%g?mlago(r:nl_ CSI-RS resource for t.rackin.g’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource N/A for tracking’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Timing offset of the second TRxP from the first TRxP us -0.25
Frequency offset of the second TRxP from the first TRxP Hz 300

Number of HARQ Processes

8

The number of slots between PDSCH and corresponding HARQ-
ACK information

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.2

Precoding configuration

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling
granularity.

Note 1: PDSCH transmission is done from both TRxPs
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Table 5.2.3.2.13-3: Minimum performance for Rank 2

Bandwidth Correlation Reference value
Test Reference (MHz) / Modulation TDD Propaggtlon matrix and Fraction of | SNR
Subcarrier | format and | UL-DL condition antenna :
num. channel . . . maximum (dB)
spacing coderate | pattern (Note 1) configuration
KH Note 2 throughput | (Note
(kHz) (Note 2) (%) 3)
R.PDSCH.2- 16QAM, FR1.30-
1-1 25 TDD 40/ 30 0.54 1 TDLA30-10 | 2x4, ULA Low 70 10.5
Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.
Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.
Note 3:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
5.2.3.2.14 Minimum requirements for PDSCH with single-DCI based Inter-slot TDM scheme

The performance requirements are specified in Table 5.2.3.2.14-3, with the addition of test parametersin Table

5.2.3.2.14-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.14-1.

Table 5.2.3.2.14-1: Tests purpose

Purpose

Test index

Verify PDSCH performance under 4 receive antenna
conditions when UE is configured with repetitionNumber-r16
with multiple slot level PDSCH transmission occasions of the
same TB with two TCI states defined in clause 5.1 of TS
38.214 [12]

1-1
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Table 5.2.3.2.14-2: Test parameters
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Parameter Unit Value
TRxP #1 (Note 1) | TRxP #2 (Note 1)
Transmit TRxP of SSB TRxP #1
. . TCI state TCI State #1
PDCCH configuration CORESETPoolindex Not configured
First subcarrier index in the k0=0 for CSI-RS k0=1 for CSI-RS
PRB used for CSI-RS resources 1,2,3,4 | resources 5,6,7,8
|0 = 6 for CSI-RS | 10 = 6 for CSI-RS
. . resources 1 and 3 | resources 5 and 7
(st OF DM symbol In the PRB I0=10forCSI- | 10 =10 for CSI-
RS resources 2 RS resources 6
and 4 and 8
1 for CSI-RS 1 for CSI-RS
CSI-RS for tracking Number of CSI-RS ports (X) resource 1,2,3,4 resource 5,6,7,8
CDM Type 'No CDM' for CSI-RS resource
1,2,3,4,5,6,7,8
Density 3
CSI-RS periodicity Slots 40
20 for CSI-RS 20 for CSI-RS
resources 1 and 2 | resources 5 and 6
CSIRS offset Slots 151 for CSI-RS 21 for CSI-RS
resources 3 and 4 | resources 7 and 8
QCL info TCI state #0
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
k0 0
Starting symbol (S) 2
Length (L) 12
Repetition number 2
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Antenna port indexes 1000 1000
TCI state TCI State #1 TCI State #2
PDSCH DMRS DMRS Type Type 1
configuration Number of additional DMRS 1
Maximum number of OFDM symbols for 1
DL front loaded DMRS
CSI-RS resource
1 from 'CSI-RS
i-lr-%gfmla:i?oil_ CSI-RS resource for tracking’ N/A
TCI State #1 configuration
QCL Type Type A N/A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
CSI-RS resource
5 from 'CSI-RS
i-lr-1¥gr6mla:i?o$1l_ CSI-RS resource N/A for t.rackir!g’
TCI State #2 configuration
QCL Type N/A Type A
Type 2 QCL CSI-RS resource N/A N/A
information QCL Type N/A N/A
Timing offset of the second TRxP from the first TRxP us 1
Frequency offset of the second TRxP from the first TRxP Hz 300
Number of HARQ Processes 4

The number of slots between PDSCH and corresponding HARQ-
ACK information

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.2 (Note 2)

Precoding configuration

SP Type |, independent precoding
generation is applied for both TRxPs,
random per slot with PRB bundling
granularity.
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Note 1:  PDSCH transmission is done from both TRxPs
Note 2:  ACK/NACK feedback is generated for PDSCH on slot i, where mod(i,10) = {2, 4, 6}.

Table 5.2.3.2.14-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
(MHz) / Modulation | TDD UL- | Propagation matrix and
rTS;t Rcelzgrnenn(;e Subcarrier | format and DL condition antenna (SdNBF§
' spacing code rate pattern (Note 1) configuration | BLER (%) (Note
(kHz) (Note 2) 4)
R.PDSCH.2- 16QAM,
1-1 16.2 TDD 40/30 0.54 FR1.30-1 TDLA30-10 2x4, ULA Low | 1 (Note 3) -0.5

Note 1:  The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.

Note 2:  Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.

Note 3: BLER is defined as residual BLER,; i.e. ratio of incorrectly received transport blocks / sent transport blocks,
independently of the number HARQ transmission(s) for each transport block.

Note 4:  SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2

5.2.3.2.15 Minimum requirements for PDSCH of PCell on band with shared spectrum
access

The performance regquirements are specified in Table 5.2.3.2.15-3, with the addition of test parametersin Table
5.2.3.2.15-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.15-1.

Table 5.2.3.2.15-1: Tests purpose

Purpose Test index
Verify PDSCH performance for UE supporting operations in 1-1,1-2,1-3,1-4
shared spectrum access
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Table 5.2.3.2.15-2: Test parameters

Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
DL transmission model As specified in B.5
Downlink Model QCL relation between SSB positions
Parameters (Nst%L) 8
Downlink transmission duration values Slots {2,4,6,7}
Occupied OFDM symbols in slot other Symbols 14
than the last slot of the downlink duration
Occupied OFDM symbols in the last slot Symbols (Note 1)
of the downlink duration {6,9.12,14) ¢
Downlink period ms 5
LBT failure probability (pLst) 0.25
PDSCH Mapping type Type A
configuration kO 0
Starting symbol (S) 2
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS DMRS Type Type 1
configuration dmrs-AdditionalPosition posl
Maximum number of OFDM symbols for 1
DL front loaded DMRS
Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ- Specific to each TDD UL-DL pattern
ACK information and as defined in Annex A.1.2
Note 1: If DL Transmission duration is 2 Slot, the occupied OFDM symbols in the last slot of the downlink duration is
14.
Table 5.2.3.2.15-3: Minimum performance for Rank 2
Bandwidth . Reference value
. Correlation
Test | Reference (MHz) / Modulation | TDD UL- Propagation | matrix and | Fraction of
Subcarrier | format and DL o -
num. channel spacin code rate attern condition antenna maximum | SNR
pacing P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 16QAM,
1-1 18.1 TDD 20/30 0.48 FR1.30-7 TDLA30-10 | 2x4, ULA Low 70 8.7
R.PDSCH.2- 16QAM,
1-2 18.2 TDD 40/ 30 0.48 FR1.30-7 TDLA30-10 | 2x4, ULA Low 70 8.7
R.PDSCH.2- 16QAM,
1-3 18.3 TDD 60/ 30 0.48 FR1.30-7 TDLA30-10 | 2x4, ULA Low 70 8.9
R.PDSCH.2- 16QAM,
1-4 18.4 TDD 80/30 0.48 FR1.30-7 TDLA30-10 | 2x4, ULA Low 70 9.1
5.2A PDSCH demodulation requirements for CA

The parameters specified in Table 5.2-1 for PDSCH single carrier tests are reused for PDSCH CA tests unless otherwise

stated.
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Table 5.2A-1: Common test parameters for CA

Parameter Unit Value

Duplex mode FDD and TDD
Active DL BWP index 1

Mapping type Type A

ko 0

Starting symbol (S) 2

FDD: 12TDD: Specific to each

Length (L) Reference channel

PDSCH aggregation factor 1
Ec?n?igzlration PRB bundling type Static

PRB bundling size 2

Resource allocation type Type 0

RBG size Config2

VRB-to-PRB mapping type Non-interleaved

VRB-to-PRB mapping interleaver bundle N/A

size

DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1

DL front loaded DMRS
PDCCH Number of PDCCH candidates and 30kHz SCS anﬁ:ll\/lle bandwidth:
configuration aggregation levels others: Table 5.2-1

Number of HARQ Processes

As defined in Table 5.2A-2

TDD UL-DL pattern

15kHz SCS: FR1.15-1
30kHz SCS: FR1.30-1

ACK information

The number of slots between PDSCH and corresponding HARQ-

As defined in Table 5.2A-3

PUCCH format for HARQ-ACK feedback

PUCCH format 1 for cases where the
number of ACK/NACK to be
transmitted on single PUCCH is 2 or
less.

PUCCH format 3 for cases where the
number of ACK/NACK to be
transmitted on single PUCCH is more
than 2.

Table 5.2A-2: Test parameters for number of HARQ processes

HARQ process number CCs with the same duplex | CCs with differept duplex
mode & SCS with Pcell mode / SCS with Pcell

FDD 15 kHz + FDD PCell 4 8

TDD 30 kHz CA TDD PCell 10 8

FDD 15 kHz + FDD PCell 4 4

TDD 15 kHz CA TDD PCell 8 8

TDD 15 kHz + 15kHz PCell 8 12

TDD 30 kHz CA 30kHz PCell 8 8

FDD 15 kHz +

FDD 15 kHz CA FDD PCell 4 N/A

TDD 30 kHz +

TDD 30 kHz CA TDD PCell 8 N/A
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Table 5.2A-3: Test parameters for K1 values

The number of slots between CCs with the same duplex CCs with different duplex
PDSCH and cqrrespon_ding mode and SCS with Pcell mode and/or SCS with

HARQ-ACK information Pcell

FDD 15 kHz + FDD PCell {2} {2}

TDD 30 kHz CA | TDD PCell {8,7,6,5,5,4,3, 11} {7,5,4,11,9}

FDD 15 kHz + FDD PcCell 2} {2}

TDD 15 kHz CA | TDD PCell {4,3,2,6} {4,3,2,6,5}

TDD 15 kHz + 15kHz PCell {4,3,2,6} {4,4,3,3,2,2,6,6}

TDD 30 kHz CA | 30kHz PCell {8,7,6,5,5,4,3,2} {7,5,4,11}

FDD 15 kHz +

FDD 15 kHz cA | FDD PCell 2 N/A

oD 30Kz | TDD PCel 8,7,6,5,54,3,2) N/A

5.2A.1 1RX requirements

(Void)

5.2A.2 2RX requirements

5.2A.21 Minimum requirements

For CA with different numbers of DL component carriers, the requirements are defined in Table 5.2A.2.1-4 based on
the single carrier requirements for different SCSs and different bandwidth specified in Table 5.2A.2.1-1 ~ Table
5.2A.2.1-3, with the parametersin Table 5.2A-1 ~ Table 5.2A-3 and the downlink physical channel setup according to
Annex C.3.1. The performance requirements specified in this sub-cluase do not apply for UE single carrier test.

Table 5.2A.2.1-1: Single carrier performance for FDD 15 kHz SCS for CA configurations

Modulation Correlation Reference value
Bandwidth Reference Propagation matrix and -
format and 2" Fraction of
(MHz) channel condition antenna - SNR
code rate configuration maximum (dB)
9 throughput (%)
5 R'g ?SF%'?'D'L 16QAM, 0.48 | TDLA30-10 | 2x2, ULA Low 70 13.6
10 R;’IzSF%I-IIDl 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 136
15 Rg’[z)sl:%l-él 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 13.6
20 Rg)gs[:%-[l)l 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 13.8
o5 RSIZSF%I-IIDI 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 14.0
30 Rg’[s)sl:%l-él 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 13.8
R.PDSCH.1- 16QAM, 0.48 TDLA30-10
40 10.1 FDD 2x2, ULA Low 70 14.0
R.PDSCH.1- 16QAM, 0.48 TDLA30-10
50 10.2 FDD 2x2, ULA Low 70 14.4
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Modulation Correlation Reference value
Bandwidth Reference Propagation matrix and -
(MHz) channel format and condition antenna Fraction of SNR
code rate configuration maximum (dB)
9 throughput (%)

5 R.PDSCH.1- 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 136
2.1 TDD

10 R.2PI22)§I_([3)I-I|).1— 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 13.8

15 R.PDSCH.1- 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 13.8
2.3 TDD

20 R.PDSCH.1- 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 13.9
2.4 TDD

o5 R.PDSCH.1- 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 14.0
2.5 TDD

30 R.?F)’El)?r(lijlg.l— 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 13.9

40 R.glg%%l—lgl- 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 14.2

50 R.ggi%l—él— 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 145

Table 5.2A.2.1-3 Single carrier performance for TDD 30 kHz SCS for CA configurations

Modulation Correlation Reference value
Bandwidth Reference Propagation matrix and -
(MHz) channel format and condition antenna Fract_lon of SNR
code rate configuration maximum (dB)
9 throughput (%)

R.PDSCH.2- 16QAM, 0.48 TDLA30-10

5 13.1 TDD 2x2, ULA Low 70 13.6
R.PDSCH.2- 16QAM, 0.48 TDLA30-10

10 13.2 TDD 2x2, ULA Low 70 13.6
R.PDSCH.2- 16QAM, 0.48 TDLA30-10

15 13.3 TDD 2x2, ULA Low 70 13.6
R.PDSCH.2- 16QAM, 0.48 TDLA30-10

20 13.4 TDD 2x2, ULA Low 70 13.7
R.PDSCH.2- 16QAM, 0.48 TDLA30-10

25 13.5 TDD 2x2, ULA Low 70 13.7
R.PDSCH.2- 16QAM, 0.48 TDLA30-10

30 141 TDD 2x2, ULA Low 70 13.7

40 R.PDSCH.2- 16QAM, 0.48 TDLA30-10 2x2, ULA Low 70 13.9

2.2 TDD

R.PDSCH.2- 16QAM, 0.48 TDLA30-10

50 14.2 TDD 2x2, ULA Low 70 14.1
R.PDSCH.2- 16QAM, 0.48 TDLA30-10

60 14.3 TDD 2x2, ULA Low 70 14.0
R.PDSCH.2- 16QAM, 0.48 TDLA30-10

80 14.4 TDD 2x2, ULA Low 70 14.5
R.PDSCH.2- 16QAM, 0.48 TDLA30-10

90 14.5 TDD 2x2, ULA Low 70 14.3
R.PDSCH.2- 16QAM, 0.48 TDLA30-10

100 15.1 TDD 2x2, ULA Low 70 14.7
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Table 5.2A.2.1-4: Minimum performance for multiple CA configurations

Test number

CA duplex mode

Minimum performance requirements

1 FDD 15 kHz + FDD 15 kHz As defined in Table 5.2A.2.1-1
2 TDD 30 kHz + TDD 30 kHz As defined in Table 5.2A.2.1-3
3 FDD 15 kHz + TDD 30 kHz As defined in Table 5.2A.2.1-1 and Table 5.2A.2.1-3 per CC
4 FDD 15 kHz + TDD 15 kHz As defined in Table 5.2A.2.1-1 and Table 5.2A.2.1-2 per CC
5 TDD 15 kHz + TDD 30 kHz As defined in Table 5.2A.2.1-2 and Table 5.2A.2.1-3 per CC
Note 1:  The applicability of requirements for different CA duplex modes, SCSs, CA configurations and bandwidth
combination sets is defined in 5.1.1.7.
5.2A.2.2 Minimum requirements for carrier aggregation with power imbalance

The performance requirements are specified in Table 5.2A.2.2-3 and Table 5.2A.2.2-4, with the addition of test
parametersin Table 5.2A.2.2-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2A.2.2-1.

Table 5.2A.2.2-1: Tests purpose

Purpose Test index
Verify the ability of an intra-band adjacent carrier
aggregation UE to demodulate the signal transmitted by
the PCell or SCell in the presence of a stronger SCell or
PCell signal on an adjacent frequency. Throughput is
measured on the PCell or SCell only
Table 5.2A.2.2-2: Test parameters
Parameter Unit Value
Duplex mode FDD and TDD
Active DL BWP index 1
. . Static propagation condition
Propagation condition No external noise sources are applied
Antenna configuration 1x2
FDD: 12TDD: 12 for DL slot, 4 for
E(Eﬁicrration Length (L) special slot
9 PRB bundling size WB
Modulation and code rate 64QAM, MCS 26
FDD: 4
Number of HARQ Processes TDD: 8
Maximum number of HARQ transmission 1
Redundancy version coding sequence {0}

TDD UL-DL pattern

30kHz SCS: FR1.30-1

The number of slots between PDSCH and corresponding HARQ-

As defined in Table A.1.2-2 for FR1.30-

ACK information 1
PUCCH format for HARQ-ACK feedback PUCCH format 1
Overhead for TBS determination 0

SSB transmission

Slot#0 with periodicity 20ms

RB assignment

Full applicable test bandwidth as
defined in Table 5.3.5-1 of TS 38.101-1

(6]
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Table 5.2A.2.2-3: Minimum performance for FDD CA with 15 kHz SCS

Test | Bandwidth (MHz) Reference channel Power at antenna Reference value
Number port (dBm/Hz) Fraction of Maximum
Throughput (%)
PCell SCell PCell SCell E for| g for| PCell SCell
s_ PCell s_ SCell
PCell Scell
1 Selected Channel | Derived as NA -112 -106 85 NA
bandwidth as per | per section
section5.1.1.6 |5.1.3.20f TS
38.214 [12]
Table 5.2A.2.2-4: Minimum performance for TDD CA with 30 kHz SCS
Test | Bandwidth (MHz) Reference channel Power at antenna Reference value
Number port (dBm/Hz) Fraction of Maximum
Throughput (%)
PCell SCell PCell SCell E for| g for| PCell SCell
s_ PCell s_ Cell
PCell Scell
1 Selected Channel | Derived as NA -112 -106 85 NA
bandwidth as per | per section
section 5.1.1.6 |5.1.3.20f TS
38.214 [12]
5.2A.2.3 Minimum requirements for PDSCH of SCell on band with shared spectrum

access

The performance requirements for SCell on band with shared spectrum access are specified in Table 5.2.2.2.15-3, with
the additional test parameters for SCell in Table 5.2.2.2.15-2, the test parameters for PCell in Table 5.2A.2.3-2 and the
downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2A.2.3-1. During the test, only the PDSCH performance of the SCell should

be verified.

Table 5.2A.2.3-1: Tests purpose

Purpose

Test index

Verify the PDSCH performance of SCell for UE
supporting operations in shared spectrum access

1-1,1-2,1-3,1-4
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Table 5.2A.2.3-2: Test parameters for PCell

Parameter Unit Value
Duplex mode TDD
Bandwidth MHz 20
Subcarrier spacing kHz 30
Active DL BWP index 1
TDD pattern FR1.30-1
PDSCH Mapping type Type A
configuration
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS DMRS Type Type 1
configuration
Dmrs-AdditionalPosition posl
Maximum number of OFDM symbols for 1
DL front loaded DMRS
Number of HARQ Processes 8
The number of slots between PDSCH and corresponding HARQ- Specific to each TDD UL-DL pattern
ACK information and as defined in Annex A.1.2

5.2A.3 4RX requirements

5.2A.3.1 Minimum requirements

For CA with different numbers of DL component carriers, the requirements are defined in Table 5.2A.3.1-4 based on
the single carrier requirements for different SCSs and different bandwidth specified in Table 5.2A.3.1-1 ~ Table
5.2A.3.1-3, with the parametersin Table 5.2A-1 ~ Table 5.2A-3 and the downlink physical channel setup according to
Annex C.3.1. The performance requirements specified in this sub-cluase do not apply for UE single carrier test.

Table 5.2A.3.1-1: Single carrier performance for FDD 15 kHz SCS for CA configurations

Modulation Correlation Reference value
opah | Rejerence | omarana | Piopegsion | metxand | racionof | g
code rate configuration maximum (dB)
9 throughput (%)
5 R'g ESF%'BL 16QAM, 0.48 | TDLA30-10 | 2x4, ULA Low 70 8.5
10 R;’[z)sl:%l-él 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 8.5
15 RSBSF%I-IIDI 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 8.6
20 R.PDSCH.1- 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 8.6
9.3 FDD
o5 R.PDSCH.1- 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 8.7
9.4 FDD
30 RSESF%—['):L 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 8.6
R.PDSCH.1- 16QAM, 0.48 TDLA30-10
40 10.1 FDD 2x4, ULA Low 70 8.7
R.PDSCH.1- 16QAM, 0.48 TDLA30-10
50 10.2 FDD 2x4, ULA Low 70 8.9
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Modulation Correlation Reference value
Bandwidth Reference Propagation matrix and -
(MHz) channel format and condition antenna Fraction of SNR
code rate configuration maximum (dB)
9 throughput (%)

R.PDSCH.1- 16QAM, 0.48 TDLA30-10

5 21TDD 2x4, ULA Low 70 8.5
R.PDSCH.1- 16QAM, 0.48 TDLA30-10

10 22 TDD 2x4, ULA Low 70 8.6
R.PDSCH.1- 16QAM, 0.48 TDLA30-10

15 23 TDD 2x4, ULA Low 70 8.7
R.PDSCH.1- 16QAM, 0.48 TDLA30-10

20 2 4TDD 2x4, ULA Low 70 8.6
R.PDSCH.1- 16QAM, 0.48 TDLA30-10

25 25 TDD 2x4, ULA Low 70 8.8
R.PDSCH.1- 16QAM, 0.48 TDLA30-10

30 3.1 TDD 2x4, ULA Low 70 8.6
R.PDSCH.1- 16QAM, 0.48 TDLA30-10

40 3.2 TDD 2x4, ULA Low 70 8.8
R.PDSCH.1- 16QAM, 0.48 TDLA30-10

50 3.3 TDD 2x4, ULA Low 70 9.0

Table 5.2A.3.1-3: Single carrier performance for TDD 30 kHz SCS for CA configurations

_ Modulation _ Corrt_alation Reference value
Canaui | Refeence | fomatana | Propagslon | mAUKand | st or | g
code rate configuration maximum (dB)

throughput (%)

5 RiZI.D]-S_ﬁ;IbZ- 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 8.5
10 RiZF)ZS_IC_ZSbZ- 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 8.5
15 RiZI.D:gS_?I;II.DZ- 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 85
20 RiZI.DArS_?SIbZ- 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 8.6
o5 RiZF)SS_IC_ZSbZ- 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 8.6
30 Rii?ls'?gbz- 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 8.6
40 R;’IzSTIC:)I-EI)Z 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 8.7
50 RiFle)ZS_IC_ZSbZ- 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 8.9
60 Rii?gs'?gbz- 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 8.8
80 RiF"lI.DAfS_?SIbZ- 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 91
90 RiFle)SS_IC_ZSbZ- 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 9.0
100 RiF;I.D]-S_?I;II.DZ- 16QAM, 0.48 TDLA30-10 2x4, ULA Low 70 93
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Table 5.2A.3.1-4: Minimum performance for multiple CA configurations

Test number

CA duplex mode

Minimum performance requirements

1 FDD 15 kHz + FDD 15 kHz As defined in Table 5.2A.3.1-1
2 TDD 30 kHz + TDD 30 kHz As defined in Table 5.2A.3.1-3
3 FDD 15 kHz + TDD 30 kHz As defined in Table 5.2A.3.1-1 and Table 5.2A.3.1-3 per CC
4 FDD 15 kHz + TDD 15 kHz As defined in Table 5.2A.3.1-1 and Table 5.2A.3.1-2 per CC
5 TDD 15 kHz + TDD 30 kHz As defined in Table 5.2A.3.1-2 and Table 5.2A.3.1-3 per CC
Note 1:  The applicability of requirements for different CA duplex modes, SCSs, CA configurations and bandwidth
combination sets is defined in 5.1.1.7.
5.2A.3.2 Minimum requirements for carrier aggregation with power imbalance

The performance requirements are specified in Table 5.2A.3.2-3 and Table 5.2A.3.2-4, with the addition of test
parametersin Table 5.2A.3.2-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2A.3.2-1.

Table 5.2A.3.2-1: Tests purpose

Purpose Test index
Verify the ability of an intra-band adjacent carrier
aggregation UE to demodulate the signal transmitted by
the PCell or SCell in the presence of a stronger SCell or
PCell signal on an adjacent frequency. Throughput is
measured on the PCell or SCell only
Table 5.2A.3.2-2: Test parameters
Parameter Unit Value
Duplex mode FDD and TDD
Active DL BWP index 1
. . Static propagation condition
Propagation condition No external noise sources are applied
Antenna configuration 1x4
FDD: 12TDD: 12 for DL slot, 4 for
E(Eﬁicrration Length (L) special slot
9 PRB bundling size WB
Modulation and code rate 640QAM, MCS 27
FDD: 4
Number of HARQ Processes TDD: 8
Maximum number of HARQ transmission 1
Redundancy version coding sequence {0}

TDD UL-DL pattern

30kHz SCS: FR1.30-1

The number of slots between PDSCH and corresponding HARQ-

As defined in Table A.1.2-2 for FR1.30-

ACK information 1
PUCCH format for HARQ-ACK feedback PUCCH format 1
Overhead for TBS determination 0

SSB transmission

Slot#0 with periodicity 20ms

RB assignment

Full applicable test bandwidth as
defined in Table 5.3.5-1 of TS 38.101-1

(6]
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Table 5.2A.3.2-3: Minimum performance for FDD CA with 15 kHz SCS

Test | Bandwidth (MHz) Reference channel Power at antenna Reference value
Number port (dBm/Hz) Fraction of Maximum
Throughput (%)
PCell SCell PCell SCell ési ool ésim PCell SCell
for PCell | for Scell
1 Selected Channel | Derived as NA -112 -106 85 NA
bandwidth as per | per section
section 5.1.1.6 |5.1.3.20f TS
38.214 [12]
Table 5.2A.3.2-4: Minimum performance for TDD CA with 30 kHz SCS
Test | Bandwidth (MHz) Reference channel Power at antenna Reference value
Number port (dBm/Hz) Fraction of Maximum
Throughput (%)
PCell SCell PCell SCell ési ool ésim PCell SCell
for PCell | for Scell
1 Selected Channel | Derived as NA -112 -106 85 NA
bandwidth as per | per section
section 5.1.1.6 |5.1.3.20f TS
38.214 [12]
5.2A.3.3 Minimum requirements for PDSCH of SCell on band with shared spectrum

access

The performance requirements for SCell on band with shared spectrum access are specified in Table 5.2.3.2.15-3, with
the additional test parameters for SCell in Table 5.2.3.2.15-2, the test parameters for PCell in Table 5.2A.3.3-2 and the
downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2A.3.3-1. During the test, only the PDSCH performance of the SCell should

be verified.

Table 5.2A.3.3-1: Tests purpose

Purpose

Test index

Verify the PDSCH performance of SCell for UE
supporting operations in shared spectrum access

1-1,1-2,1-3,1-4
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Table 5.2A.3.3-2: Test parameters for PCell

Parameter Unit Value
Duplex mode TDD
Bandwidth MHz 20
Subcarrier spacing kHz 30
Active DL BWP index 1
TDD pattern FR1.30-1
PDSCH Mapping type Type A
configuration
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
PDSCH DMRS DMRS Type Type 1
configuration
Dmrs-AdditionalPosition posl
Maximum number of OFDM symbols for 1
DL front loaded DMRS

ACK information

The number of slots between PDSCH and corresponding HARQ-

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.2

5.3

PDCCH demodulation requirements

The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink
Scheduling Grant (Pm-dsg).

The parameters specified in Table 5.3-1 are valid for all PDCCH tests unless otherwise stated.
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Table 5.3-1: Common test Parameters
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Parameter Unit Value
Carrier Offset between Point A and the 0
configuration lowest usable subcarrier on this
carrier (Note 1)
DL BWP Cyclic prefix Normal
configuration #1 | RB offset RBs 0
Common Physical Cell ID 0
serving cell SSB position in burst First SSB in Slot #0
parameters SSB periodicity ms 20
Slots for PDCCH monitoring Each slot
Number of PDCCH candidates 1
allocation for CORESET allocation
TCI state TCI state #1
First subcarrier index in the PRB 0
used for CSI-RS (ko)
CSI-RS resource 1:
4
CSI-RS resource 2:
First OFDM symbol in the PRB 8
used for CSI-RS (lo) CSI-RS resource 3:
4
CSI-RS resource 4:
8
Number of CSI-RS ports (X) 1
CDM Type No CDM
Density (p) 3
e 15 kHz SCS: 20
CSI-RS for CSI-RS periodicity Slots | 535 kHz SCS: 40
tracking 15 kHz SCS:
10 for CSI-RS
resource 1 and 2
11 for CSI-RS
resource 3 and 4
CSI-RS offset Slots
30 kHz SCS:
20 for CSI-RS
resource 1 and 2
21 for CSI-RS
resource 3 and 4
Start PRB 0
Frequency Occupation Number of PRB =
ceil(BWP size /4)*4
QCL info TCI state #0
Type 1 SSB index SSB #0
.QCL . QCL Type Type C
TCI state #0 information -
Type 2 SSB index SSB #0
CL
i(gformation QCL Type Type D
CSI-RS resource 1
Type 1 from 'CSI-RS for
Q}é:pL CSI-RS resource tracking'
information configuration
QCL Type Type A
TClI state #1 CSI-RS resource 1
Type 2 from 'CSI-RS for
Q}é:pL CSI-RS resource tracking'
information configuration
QCL Type Type D
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For number of TX =
1: No precoding;
For number of TX >
1: Single Panel
Type |, Randomized
precoder selection
for every REG
bundle and updated
per slot with equal
probability of each
applicable i1/i2
combination or
codebook
index, chosen from
section 5.2.2.2.1 of
TS 38.214 [12].
As specified in
Annex B.4.1
OP.1 FDD as
defined in Annex
A5.1.1
OP.1 TDD as
defined in Annex
Ab5.2.1
2 for FDD.

For TDD, specific to
The number of slots between PDSCH and each TDD UL-DL

corresponding HARQ-ACK information pattern and as
defined in Annex
A.1.2.
Note 1:  Point A coincides with minimum guard band as specified in Table 5.3.3-1
from TS 38.101-1 [6] for tested channel bandwidth and subcarrier spacing.
Note 2:  The high layer parameter precoderGranularity equals to sameAsREG-bundle
as defined in clause 7.4.1.3 of TS 38.211 [9].

PDCCH & PDCCH DMRS Precoding configuration

Physical signals, channels mapping and precoding

Symbols for all unused REs

5.3.1 1RX requirements
(Void)

5.3.2 2RX requirements

5.3.2.1 FDD

The parameters specified in Table 5.3.2.1-1 are valid for all FDD tests unless otherwise stated.

Table 5.3.2.1-1: Test Parameters

Parameter Unit 1 Tx Antenna [ 2 Tx Antenna
CCE to REG mapping type nonlinterleaved
REG bundle size 6
Shift index 0
53.21.1 Minimum requirements with 1TX antenna

For the parameters specified in Table 5.3.2.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.2.1.1-1. The downlink physical setup isin accordance with Annex C.3.1.
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Table 5.3.2.1.1-1: Minimum performance for PDCCH with 15 kHz SCS

CORES Antfenna Reference value
; (MH2) RB dur:mo on level Channel Condition correlatio (%) (dB)
n Matrix
1-1 10 24 2 2 R.PDCCH. TDLA30-10 1x2 Low 1 8.1
1-2.1 FDD
1-2 10 24 2 2 R.PDCCH. TDLC300- 1x2 Low 1 8.2
1-2.3 FDD 100
1-3 10 48 2 4 R.PDCCH. TDLA30-10 1x2 Low 1 55
1-2.4 FDD
1-4 10 48 1 4 R.PDCCH. TDLA30-10 1x2 Low 1 4.4
1-1.1 FDD
1-5 10 48 2 16 R.PDCCH. TDLA30-10 1x2 Low 1 -2.1
1-2.6 FDD
53.2.1.2 Minimum requirements with 2TX antenna

For the parameters specified in Table 5.3.2.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.2.1.2-1. The downlink physical setup isin accordance with Annex C.3.1.

Table 5.3.2.1.2-1: Minimum performance for PDCCH with 15 kHz SCS

CORES Antenna Reference value
Test Bgndw CORE ET Aggregati | Reference | Propagation cc_;nflgurat
numbe idth SET duratio on level Channel Condition lon and Pm-dsg SNR
r (MHz) RB n correlatio (%) (dB)
n Matrix
1-1 10 24 2 4 R.PDCCH. TDLC300- 2x2 Low 1 2.0
1-2.2 FDD 100
1-2 10 48 2 8 R.PDCCH. TDLC300- 2x2 Low 1 -1.3
1-2.5 FDD 100
1-3 10 48 1 8 R.PDCCH. TDLA30-10 2x2 Low 1 -0.2
1-1.3 FDD
5.3.2.1.3 Minimum requirements for power saving

During the test the UE shall monitor the DCI format 2_6 PDCCH in DRX off state and decide whether to receive the
following PDCCH in DRX on period.

The parameters specified in Table 5.3.2.1.3-1 are valid for FDD test unless otherwise stated.
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Table 5.3.2.1.3-1: Test Parameters

Parameter Unit 1 Tx Antenna
CCE to REG mapping type noninterleaved
REG bundle size 6
Shift Index 0
DRX cycle ms 10
ps-WakeUp-r16 absent
Wake-up indication bit in DCI format 2_6 1
PS-offset (TminimumTimeGap + 1)/2ﬂ/0125
Number of PDCCH
; 1
candidates

PDCCH DCI format 2_6 configuration | Frequency domain

; Start from RB = 0 with contiguous RB
resource allocation for

CORESET allocation
TCI state TCI state #1
PDCCH configuration Slots for PDCCH . .
monitoring Each slot during DRX-on period
Note: TminimumTimeGap iS Signaled as a part of drx-Adaptation-ri6 UE capability.

For the parameters specified in Table 5.3.2.1.3-1, the average probability of a missed downlink scheduling grant (Pm-
dsg) observed on PDCCH during DRX on shall be below the specified value in Table 5.3.2.1.3-2. The downlink physical
setup isin accordance with Annex C.3.1.

Table 5.3.2.1.3-2: Minimum performance for PDCCH with 15 kHz SCS

CORES Antgnna Reference value
Test Bgndw CORE ET Aggregati | Reference | Propagation cc_;nflgurat
numbe idth SET duratio on level Channel Condition lon and Pm-dsg SNR
r (MHz) RB n correlatio (%) (dB)
n Matrix
1-1 10 48 2 4 R.PDCCH. TDLA30-10 1x2 Low 1 55
1-2.4 FDD
2 8 R.PDCCH.
1-2.7 FDD
5.3.2.2 TDD

The parameters specified in Table 5.3.2.2-1 are valid for al TDD tests unless otherwise stated.

Table 5.3.2.2-1: Test Parameters

Parameter Unit 1 Tx Antenna [ 2 Tx Antenna
TDD UL-DL pattern FR1.30-1
Test 1-3: non-
. interleaved .
CCE to REG mapping type Other tests: interleaved
interleaved
Interleaver size 3
. Test 1-3: 6
REG bundle size Other tests: 2 6
Shift Index 0
5.3.2.2.1 Minimum requirements with 1TX antenna

For the parameters specified in Table 5.3.2.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.2.2.1-1. The downlink physical setup isin accordance with Annex C.3.1.

ETSI




3GPP TS 38.101-4 version 16.20.0 Release 16 156 ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 5.3.2.2.1-1: Minimum performance for PDCCH with 30 kHz SCS

CORES Antenna Reference value
Test Bandw | CORE . . configurat
. ET Aggregati | Reference | Propagation ;
numbe idth SET . - ion and Pm-dsg SNR
; (MH2) RB dur:mo on level Channel Condition correlatio (%) (dB)
n Matrix
1-1 40 102 1 2 R.PDCCH. TDLA30-10 1x2 Low 1 7.0
2-1.1 TDD
1-2 40 102 1 4 R.PDCCH. TDLC300- 1x2 Low 1 3.0
2-1.2TDD 100 '
R.PDCCH. TDLC300-
1-3 40 48 2 16 291 TDD 100 1x2 Low 1 -3.8
5.3.2.2.2 Minimum requirements with 2TX antenna

For the parameters specified in Table 5.3.2.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.2.2.2-1. The downlink physical setup isin accordance with Annex C.3.1.

Table 5.3.2.2.2-1: Minimum performance for PDCCH with 30 kHz SCS

CORES Antgnna Reference value

Test Bandw | CORE ET Aggregati | Reference | Propagation configurat
numbe idth SET duratio c?r?le\?el Channel Coeld%tion on and Pm-dsg SNR
r (MHz) RB n correlatio (%) (dB)

n Matrix
1-1 40 90 1 8 R.PDCCH. TDLC300- 2x2 Low 1 -1.2
2-1.3 TDD 100
5.3.2.2.3 Minimum requirements for power saving

During the test the UE shall monitor the DCI format 2_6 PDCCH in DRX off state and decide whether to receive the
following PDCCH in DRX on period.

The parameters specified in Table 5.3.2.2.3-1 are valid for al TDD tests for power saving unless otherwise stated.

Table 5.3.2.2.3-1: Test Parameters

Parameter Unit 1 Tx Antenna
TDD UL-DL pattern FR1.30-1
CCE to REG mapping type interleaved
Interleaver size 3
REG bundle size 2
Shift Index 0
DRX cycle ms 10
ps-WakeUp-rl6 absent
Wake-up indication bit in DCI format 2_6 1
PS-offset (TminimumTimeGapt+1)/2#/0.125
Number of PDCCH
: 1
candidates
PDCCH DCI format 2_6 configuration | Frequency domain Start from RB = 0 with contiguous
resource allocation for REB allocation
CORESET
TCI state TCI state #1
PDCCH configuration Slots for PDCCH . .
monitoring Each slot during DRX-on period

| Note:

TminimumTimeGap iS Sighaled as a part of drx-Adaptation-ri6 UE capability. |

For the parameters specified in Table 5.3.2.2.3-1, the average probability of a missed downlink scheduling grant (Pm-
dsg) observed on PDCCH during DRX on shall be below the specified value in Table 5.3.2.2.3-2. The downlink
physical setup isin accordance with Annex C.3.1.
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Table 5.3.2.2.3-2: Minimum performance with 30 kHz SCS

CORES Antenna Reference value
Test Bandw | CORE . . configurat
. ET Aggregati | Reference | Propagation ;
numbe idth SET . - ion and Pm-dsg SNR
; (MH2) RB durr?tlo on level Channel Condition correlatio (%) (dB)
n Matrix
R.PDCCH.
2-1.2 TDD TDLC300-
1-1 40 102 1 R.PDCCH. 100 1x2 Low 1 3.0
2-1.4TDD
5.3.3  4RX requirements
5.3.3.1 FDD

The parameters specified in Table 5.3.3.1-1 are valid for all FDD tests unless otherwise stated.

5.3.3.1.1

Table 5.3.3.1-1: Test Parameters

Parameter

Unit

1 Tx Antenna

| 2 Tx Antenna

CCE to REG mapping type

nonlinterleaved

REG bundle size

6

Shift index

0

Minimum requirements with 1TX antenna

For the parameters specified in Table 5.3.3.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.3.1.1-1. The downlink physical setup isin accordance with Annex C.3.1.

Table 5.3.3.1.1-1: Minimum performance for PDCCH with 15 kHz SCS

CORES Antgnna Reference value
Test Bandw | CORE ET Aggregati | Reference | Propagation configurat
numbe idth SET duratio on level Channel Condition lon and Pm-dsg SNR
r (MHz) RB n correlatio (%) (dB)
n Matrix
1-1 10 24 2 2 R.PDCCH. TDLA30-10 1x4 Low 1 2.2
1-2.1 FDD
1-2 10 24 2 2 R.PDCCH. TDLC300- 1x4 Low 1 2.7
1-2.3 FDD 100
1-3 10 48 2 4 R.PDCCH. TDLA30-10 1x4 Low 1 0.2
1-2.4 FDD
1-4 10 48 1 4 R.PDCCH. TDLA30-10 1x4 Low 1 -04
1-1.1 FDD
1-5 10 48 2 16 R.PDCCH. TDLA30-10 1x4 1 -3.2
1-2.6 FDD Medium A
5.3.3.1.2 Minimum requirements with 2TX antenna

For the parameters specified in Table 5.3.3.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.3.1.2-1. The downlink physical setup isin accordance with Annex C.3.1.

ETSI




3GPP TS 38.101-4 version 16.20.0 Release 16

158

ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 5.3.3.1.2-1: Minimum performance for PDCCH with 15 kHz SCS

CORES Antenna Reference value
n-llj-fnsl;e Biadrmw CSOERTE ET Aggregati | Reference | Propagation c?gglgﬁ(rjat Pm-dsg SNR
; (MH2) RB dur:mo on level Channel Condition correlatio (%) (dB)
n Matrix
1-1 10 24 2 4 R.PDCCH. TDLC300- 2x4 Low 1 -1.9
1-2.2 FDD 100
1-2 10 48 2 8 R.PDCCH. TDLC300- 2x4 Low 1 -4.5
1-2.5 FDD 100
1-3 10 48 1 4 R.PDCCH. TDLA30-10 2x4 Low 1 -1.0
1-1.2 FDD
5.3.3.1.3 Minimum requirements for power saving

During the test the UE shall monitor the DCI format 2_6 PDCCH in DRX off state and decide whether to receive the

following PDCCH in DRX on period.

The parameters specified in Table 5.3.3.1.3-1 are valid for FDD test unless otherwise stated.

Table 5.3.3.1.3-1: Test Parameters

Parameter Unit 1 Tx Antenna
CCE to REG mapping type noninterleaved
REG bundle size 6
Shift Index 0
DRX cycle ms 10
ps-WakeUp-r16 absent
Wake-up indication bit in DCI format 2_6 1
PS-offset (TminimumTimeGap + 1)/2ﬂ/0125
Number of PDCCH
; 1
candidates

PDCCH DCI format 2_6 configuration

Frequency domain
resource allocation for

CORESET

Start from RB = 0 with contiguous RB

allocation

TCI state

TCI state #1

Slots for PDCCH monitoring

Each slot during DRX-on period

Note:

TminimumTimeGap iS Signaled as a part of drx-Adaptation-rl6 UE capability.

For the parameters specified in Table 5.3.3.1.3-1, the average probability of a missed downlink scheduling grant (Pm-
dsg) observed on PDCCH during DRX on shall be below the specified value in Table 5.3.3.1.3-2. The downlink physical

setup isin accordance with Annex C.3.1.

Table 5.3.3.1.3-2: Minimum performance for PDCCH with 15 kHz SCS

CORES Antfenna Reference value
n-llj-fnsl;e Biadrmw CSOERTE ET Aggregati | Reference | Propagation c?gglgﬁ(rjat Pm-dsg SNR
; (MH2) RB dur:mo on level Channel Condition correlatio (%) (dB)
n Matrix
1-1 10 48 2 4 R.PDCCH. TDLA30-10 1x4 Low 1 0.2
1-2.4 FDD
2 8 R.PDCCH.
1-2.7 FDD
5.3.3.2 TDD

The parameters specified in Table 5.3.3.2-1 are valid for all TDD tests unless otherwise stated.
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Table 5.3.3.2-1: Common Test Parameters

Parameter Unit 1 Tx Antenna | 2 Tx Antenna
TDD UL-DL pattern FR1.30-1
Test 1-3: Non-
CCE to REG mapping type (';]ttheélre:a\;?g interleaved
interleaved
Interleaver size 3
. Test 1-3: 6
REG bundle size Other tests: 2 6
Shift Index 0

5.3.3.2.1 Minimum requirements with 1TX antenna

For the parameters specified in Table 5.3.3.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.3.2.1-1. The downlink physical setup isin accordance with Annex C.3.1.

Table 5.3.3.2.1-1: Minimum performance for PDCCH with 30 kHz SCS

CORES Antenna Reference value
Test Bandw | CORE ET Aggregati | Reference | Propagation configurat
numbe idth SET duratio c?r?le\?el Channel Coeld%tion lon and Pm-dsg SNR
r (MHz) RB n correlatio (%) (dB)
n Matrix
R.PDCCH.
1-1 40 102 1 2 2.11TDD TDLA30-10 1x4 Low 1 2.1
R.PDCCH. TDLC300-
1-2 40 102 1 4 2.1.2 TDD 100 1x4 Low 1 -0.9
R.PDCCH. 1x4
1-3 40 48 2 16 291 TDD TDLA30-10 Medium A 1 -3.6
5.3.3.2.2 Minimum requirements with 2TX antenna

For the parameters specified in Table 5.3.3.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.3.2.2-1. The downlink physical setup isin accordance with Annex C.3.1.

Table 5.3.3.2.2-1: Minimum performance for PDCCH with 30 kHz SCS

CORES Antenna Reference value

Test Bgndw CORE ET Aggregati | Reference | Propagation cc_)nflgurat
numbe idth SET duratio on level Channel Condition lon and Pm-dsg SNR
r (MHz) RB n correlatio (%) (dB)

n Matrix
1-1 40 90 1 8 R.PDCCH. TDLC300- 2x4 Low 1 -4.3
2-1.3TDD 100
5.3.3.2.3 Minimum requirements for power saving

During the test the UE shall monitor the DCI format 2_6 PDCCH in DRX off state and decide whether to receive the
following PDCCH in DRX on period.

For the parameters specified in Table 5.3.3.2.3-1, the average probability of a missed downlink scheduling grant (Pm-

dsg) observed on PDCCH during DRX on shall be below the specified value in Table 5.3.3.2.3-2. The downlink
physical setup isin accordance with Annex C.3.1.
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Table 5.3.3.2.3-1: Test Parameters

Parameter Unit 1 Tx Antenna
TDD UL-DL pattern FR1.30-1
CCE to REG mapping type interleaved
Interleaver size 3
REG bundle size 2
Shift Index 0
DRX cycle ms 10
ps-WakeUp-rl6 absent
Wake-up indication bit in DCI format 2_6 1
PS-offset (TminimumTimeGapt+1)/2#/0.125
Number of PDCCH
: 1
candidates
PDCCH DCI format 2_6 configuration | Frequency domain Start from RB = 0 with contiguous
resource allocation for REB allocation
CORESET
TCI state TCI state #1
Slots for PDCCH monitoring Each slot during DRX-on period
Note: TminimumTimeGap iS Signaled as a part of drx-Adaptation-rl6 UE capability.

Table 5.3.3.2.3-2: Minimum performance with 30 kHz SCS

Antenna Reference value

CORES ;
Test Bandw | CORE . . configurat
numbe | idih | SET | | SRS | anel | Gondtion | ionand | Pm-dsg | SNR
r (MHz) RB n correlatio (%) (dB)
n Matrix
R.PDCCH.
2-1.2 TDD TDLC300-
1-1 40 102 1 A R PDCCH. 100 1x4 Low 1 -0.9
2-1.4 TDD

54 PBCH demodulation requirements

The receiver characteristics of PBCH are determined by the probability of miss-detection of the PBCH (Pm-bch), which
is defined as

P bch =1 4
m — bch = B

Where A isthe number of correctly decoded MIB PDUs and B is the number of transmitted MIB PDUs. The Pm-bch is
derived with the assumption UE combines the PBCH symbols of the same SS/PBCH block index withinthe MIB TTI
(80ms).

54.1 1RX requirements
(Void)

ETSI




3GPP TS 38.101-4 version 16.20.0 Release 16 161 ETSI TS 138 101-4 V16.20.0 (2025-04)

54.2 2RX requirements

5.4.2.1 FDD
Table 5.4.2.1-1: Test parameters for PBCH
Parameter Unit | Single antenna port

Physical Cell ID 0

Cyclic prefix Normal
Number of SS/PBCH blocks within an SS burst set periodicity 1
SS/PBCH block index Notet 0
SS/PBCH block periodicity ms 20

Note 1:  as specified in clause 4.1 of TS 38.213 [11]

For the parameters specified in Table 5.4.2.1-1 the average probability of a miss-detected PBCH (Pm-bch) shall be
below the specified valuesin Table 5.4.2.1-2 in case SS/PBCH block index is not known and below the specifies values
in Table.5.4.2.1-3 in case SS/PBCH block index is known. The downlink physical setup isin accordance with Annex
C.3.1.

Table 5.4.2.1-2: Minimum performance PBCH in case SS/PBCH block index is not known

Test Bandwidth (MHz) / Reference Propagation Antenna configuration Reference
number Subcarrier spacing channel condition and correlation matrix value
(kHz) Pm- SNR
bch (dB)
(%)
1-1 10/15 R.PBCH.1 TDLC300-100 1x2Low 1 -6.7

Table 5.4.2.1-3 Minimum performance PBCH in case SS/PBCH block index is known

Test Bandwidth (MHz) / Reference Propagation Antenna configuration | Reference value
number Subcarrier spacing channel condition and correlation matrix Pm- SNR
(kHz) bch (dB)
(%)
2-1 10/15 R.PBCH.1 TDLC300-100 1x2Low 1 -8.3
5.4.2.2 TDD
Table 5.4.2.2-1: Test parameters for PBCH
Parameter Unit | Single antenna port
Physical Cell ID 0
Cyclic prefix Normal
Number of SS/PBCH blocks within an SS burst set periodicity 1
SS/PBCH block index Notel 0
SS/PBCH block periodicity ms 20
TDD UL-DL pattern FR1.30-1
Note 1:  as specified in clause 4.1 of TS 38.213 [11]
Note 2:  as specified in clause 11.1 of TS 38.213 [11]

For the parameters specified in Table 5.4.2.2-1 the average probability of a miss-detected PBCH (Pm-bch) shall be
below the specified valuesin Table 5.4.2.2-2 in case SS/PBCH block index is not known and below the specified values
in Table.5.4.2.2-3 in case SS/PBCH block index is known. The downlink physical setup isin accordance with Annex
C.3.1.
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Table 5.4.2.2-2: Minimum performance PBCH in case SS/PBCH block index is not known

Test Bandwidth (MHz) / Reference Propagation Antenna configuration Reference
number Subcarrier spacing channel condition and correlation matrix value
(kHz) Pm- SNR
bch (dB)
(%)
1-1 40/ 30 R.PBCH.2 TDLA30-10 1x2Low 1 -5.3

Table 5.4.2.2-3 Minimum performance PBCH in case SS/PBCH block index is known

Test Bandwidth (MHz) / Reference Propagation Antenna configuration Reference
number Subcarrier spacing channel condition and correlation matrix value
(kHz) Pm- SNR
bch (dB)
(%)
2-1 40/ 30 R.PBCH.2 TDLA30-10 1x2Low 1 -6.5
5.4.3 4RXrequirements
5.4.3.1 FDD
Table 5.4.3.1-1: Test parameters for PBCH
Parameter Unit | Single antenna port
Physical Cell ID 0
Cyclic prefix Normal
Number of SS/PBCH blocks within an SS burst set periodicity 1
SS/PBCH block index Notel 0
SS/PBCH block periodicity ms 20

Note 1:

as specified in clause 11.1 of TS 38.213 [11]

For the parameters specified in Table 5.4.3.1-1 the average probability of a miss-detected PBCH (Pm-bch) shall be
below the specified valuesin Table 5.4.3.1-2 in case SS/PBCH block index is not known and below the specified values
in Table.5.4.3.1-3 in case SS/PBCH block index is known. The downlink physical setup isin accordance with Annex

C31.
Table 5.4.3.1-2: Minimum performance PBCH in case SS/PBCH block index is not known
Test Bandwidth (MHz) / Reference Propagation Antenna configuration Reference
number Subcarrier spacing channel condition and correlation matrix value
(kHz) Pm- | SNR
bch (dB)
(%)
1-1 10/15 R.PBCH.1 TDLC300-100 1x4 Low 1 -8.9
Table 5.4.3.1-3: Minimum performance PBCH in case SS/PBCH block index is known
Test Bandwidth (MHz) / Reference Propagation Antenna configuration Reference
number Subcarrier spacing channel condition and correlation matrix value
(kHz) Pm- SNR
bch (dB)
(%)
2-1 10/15 R.PBCH.1 TDLC300-100 1x4 Low 1 -10.9
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5.4.3.2 TDD
Table 5.4.3.2-1: Test parameters for PBCH
Parameter Unit | Single antenna port
Physical Cell ID 0
Cyclic prefix Normal
Number of SS/PBCH blocks within an SS burst set periodicity 1
SS/PBCH block index Notel 0
SS/PBCH block periodicity ms 20
TDD UL-DL pattern FR1.30-1
Note 1:  as specified in clause 4.1 of TS 38.213 [11]
Note 2:  as specified in clause 11.1 of TS 38.213 [11]

For the parameters specified in Table 5.4.3.2-1 the average probability of a miss-detected PBCH (Pm-bch) shall be
below the specified valuesin Table 5.4.3.2-2 in case SS/PBCH block index is not known and below the specified values
in Table.5.4.3.2-3 in case SS/PBCH block index is known. The downlink physical setup isin accordance with Annex
C3.L

Table 5.4.3.2-2: Minimum performance PBCH in case SS/PBCH block index is not known

Test Bandwidth (MHz) / Reference Propagation Antenna configuration Reference
number Subcarrier spacing channel condition and correlation matrix value
(kHz) Pm- SNR
bch (dB)
(%)
1-1 40/ 30 R.PBCH.2 TDLA30-10 1x4 Low 1 -8.6

Table 5.4.3.2-3: Minimum performance PBCH in case SS/PBCH block index is known

Test Bandwidth (MHz) / Reference Propagation Antenna configuration Reference
number Subcarrier spacing channel condition and correlation matrix value
(kHz) Pm- SNR
bch (dB)
(%)
2-1 40/ 30 R.PBCH.2 TDLA30-10 1x4 Low 1 -9.6
5.5 Sustained downlink data rate provided by lower layers

55.1 FR1 single carrier requirements
The requirements in this clause are applicable to the FR1 single carrier case.

The requirements and procedure defined in Clause 5.5A.1 apply using operating band instead of CA configuration, and
bandwidth instead of bandwidth combination.

5.5A  Sustained downlink data rate provided by lower layers

5.5A.1 FR1 CA requirements

<Editor's note: Open issues to be resolved:
Whether same requirements apply for FR1 DC>
The Sustained Data Rate (SDR) requirements in this clause are applicable to the FR1 CA.

The purpose of the test isto verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received
packets corresponding to the maximum data rate indicated by UE capabilities. The sustained downlink data rate shall be
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verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. The test case below specifies the RF
conditions and the required success rate of delivered TB by Layer 1 to meet the sustained data rate requirement.

The test parameters are determined by the following procedure:

- Select one CA bandwidth combination among all supported CA configurations and set of per component carrier
(CC) UE capabilities among all supported UE capabilities that provides the largest data rate in accordance with
clause 4.1.2 of TS 38.306 [14].

- Set of per CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO
layers, modulation format and scaling factor in accordance with clause 4.1.2 of TS 38.306 [14].

- When there are multiple sets of CA bandwidth combinations and UE capabilities (channel bandwidth,
subcarrier spacing, number of MIMO layer, modulation format, scaling factor) with same largest data rate,
select one among sets with the smallest aggregated channel bandwidth.

- For each CC in CA bandwidth combination, use Table 5.5A-5 to determine M CS based on test parameters and
indicated UE capabilities.

The TB success rate shall be higher than 85% when PDSCH is scheduled with MCS defined for the selected CA
bandwidth combination and with the downlink physical channel setup according to Annex C.3.1.

The TB successrate is defined as 100%* NDL_correct_rx/ (NDL_newtx + NDL_retx), Where NpL_newtx iS the number of newly
transmitted DL transport blocks, NoL_retx is the number of retransmitted DL transport blocks, and NpL_correct_rx is the
number of correctly received DL transport blocks.

The common test parameters are specified in Table 5.5A-1. The parameters specified in Table 5.5A-2 are applicable for
tests on FDD CCs and parameters specified in Table 5.5A-3 are applicable for testson TDD CCs.

Unless otherwise stated, no user data is scheduled on slot #0, 10 and 11 within 20 ms for SCS 15 kHz.

Unless otherwise stated, no user data is scheduled on slot #0, 20 and 21 within 20 ms for SCS 30 kHz.
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Table 5.5A-1: Common test parameters for FDD and TDD component carriers
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Parameter Unit Value
PDSCH transmission scheme Transmission scheme 1
EPRE ratio of PTRS to PDSCH dB N/A
Channel bandwidth MHz Channel band_width frorr_1 se_lected CA
bandwidth combination
Physical Cell ID 0
. SSB position in burst First SSB in Slot #0
Common serving ———
cell parameters S.S B periodicity — ms 20
First DMRS position for Type A PDSCH 2
mapping
Cross carrier scheduling Not configured
Active DL BWP index 1
Actual carrier Offset betweeq Point A. and tlje lowest RBs 0
configuration usable s_ubcarrlgr on this carrier (Note 2)
Subcarrier spacing kHz 15 or 30
RB offset RBs 0
Maximum transmission bandwidth
configuration as specified in clause
DL BWP Number of contiguous PRB 5.3.2 of TS 38.101-1 [6] for tested
configuration #1 channel bandwidth and subcarrier
spacing
Subcarrier spacing kHz 15 or 30
Cyclic prefix Normal
Slots for PDCCH monitoring Each slot
Symbols with PDCCH Symbols #0
Number of PRBs in CORESET Table 5.5A-4
2/AL2 for 15 kHz / 5 MHz and 30 kHz /
15 MHz

2/AL4 for 15 kHz / 10 MHz, 30 kHz / 10
MHz and 30 kHz / 20 MHz
2/ALS8 for other greater combinations

CCE-to-REG mapping type

Non-interleaved

DCI format 11
TCI State TCI state #1
PDCCH For number of TX = 1: No precoding;
configuration
For Number of Tx = 2:
Single Panel Type |, Randomized
precoder selection for every REG
bundle and updated per slot with equal
PDCCH & PDCCH DMRS Precoding probability of precoder index 0 and 2
configuration
For Number of Tx= 4:
Single Panel Type |, Randomized
precoder selection for every REG
bundle and updated per slot with equal
probability of i_1,1in {1,2,3,5,6,7} and
i_2in{0,2}
Mapping type Type A
kO 0
PDSCH aggregation factor 1
PRB bundling type Static
E(Eﬁig:'ration PRB bundling size wideband
Resource allocation type Type 0
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
Number of additional DMRS 1
Length 1
PDSCH DMRS {1000} for 1 Layer CCs
configuration Antenna ports indexes {1000, 1001} for 2 Layers CCs

{1000 — 1003} for 4 Layers CCs

Number of PDSCH DMRS CDM group(s)
without data

1 for 1 layer and 2 layers CCs
2 for 4 Layers CCs

PTRS configuration

PTRS is not configured
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CSI-RS for tracking

Subcarrier indexes in the PRB used for
CSI-RS

ko= 3 for CSI-RS resource 1,2,3,4

OFDM symbols in the PRB used for CSI-
RS

lo = 6 for CSI-RS resource 1 and 3
lo = 10 for CSI-RS resource 2 and 4

Number of CSI-RS ports (X)

1 for CSI-RS resource 1,2,3,4

CDM Type

'No CDM' for CSI-RS resource 1,2,3,4

Density (p)

3 for CSI-RS resource 1,2,3,4

CSI-RS periodicity

Slots

15 kHz SCS: 20 for CSI-RS resource
1,2,3,4

30 kHz SCS: 40 for CSI-RS resource
1,2,3,4

CSI-RS offset

Slots

15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

CSl acquisition

. Start PRB 0
Frequency Occupation Number of PRB = ceil(BWP size /4)*4
QCL info TCI state #0
Subcarrier indexes in the PRB used for ko= 4
CSI-RS o
OFDM symbols in the PRB used for CSI- o =
RS 0=12
Number of CSI-RS ports (X) Same as number of transmit antenna
CDM Type 'FD-CDM2'
NZP CSI-RS for Density (p) 1

CSI-RS periodicity

15 kHz SCS: 20
30 kHz SCS: 40

CSI-RS offset 0
Frequency Occupation Start PR.B 0 .
Number of PRB = ceil(BWP size /4)*4
QCL info TCI state #1
Subcarrier indexes in the PRB used for ko= 0
CSI-RS
OFDM symbols in the PRB used for CSI- _
RS lo=12
Number of CSI-RS ports (X) 4
ZP CSI-RS for CSI | CDM Type 'FD-CDM2'
acquisition Density (p) 1
Lo 15 kHz SCS: 20
CSI-RS periodicity 30 kHz SCS- 40
CSI-RS offset 0
Frequency Occupation Start PR.B 0 .
Number of PRB = ceil(BWP size/4)*4
Type 1 QCL | SSB index SSB #0
information | QCL Type Type C
TCl state #0 Type 2 QCL | SSB index N/A
information | QCL Type N/A
CSI-RS resource 1 from 'CSI-RS for
Hgfmlago?* CSI-RS resource tracking' configuration
TCI state #1 QCL Type Type A
Type 2 QCL | CSI-RS resource N/A
information QCL Type N/A
Maximum number of code block groups for ACK/NACK feedback 1
Maximum number of HARQ transmission 4
PUCCH HARQ ACK spaitial bundling Not configured
Redundancy version coding sequence {0,2,3,1}
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PDSCH & PDSCH DMRS Precoding configuration

For number of TX = 1: No precoding;
For number of TX > 1: Single Panel
Type |; Randomized precoder
selection for every PRB bundle and
updated per slot, with equal probability
of each applicable i1/i2 combination or
codebook
index, chosen from section 5.2.2.2.1 of
TS 38.214 [12].

Symbols for all unused REs

OP.1 FDD as defined in Annex A.5.1.1
OP.1 TDD as defined in Annex A.5.2.1

Propagation condition

Static propagation condition
No external noise sources are applied

Antenna 1 layer CCs 1x2 or 1x4
configuration 2 layers CCs 2x2 or 2x4
g 4 layers CCs AxA

Physical signals, channels mapping and precoding

As specified in Annex B.4.1

transmission

channel bandwidth and subcarrier spacing

Note 1:  UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH

Note 2:  Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [6] for tested

Table 5.5A-2: Additional test parameters for FDD CC

Parameter Unit Value
Duplex mode FDD
PDSCH Starting symbol (S) 1
configuration Length (L) 13
Number of HARQ Processes 4
K1 value 2
Table 5.5A-3: Additional test parameters for TDD CC
Parameter Unit Value
Duplex mode TDD
PDSCH Starting symbol (S) 1
configuration Length (L) 13
Number of HARQ Processes 8
K1 value Specific to each UL-DL pattern
15 kHz SCS: FR1.15-1
TDD UL-DL pattern 30 kHz SCS: FR1.30-1

Note 1:  PDSCH is scheduled only on full DL slots

Table 5.5A-4: Number of PRBs in CORESET

(ﬁﬁ; 5MHz | 10 MHz | 15 MHz | 20 MHz | 25 MHz | 30 MHz | 40 MHz | 50 MHz | 60 MHz | 80 MHz | 100MHz
15 24 48 78 102 132 156 216 270 N/A N/A N/A
30 6 24 36 48 60 78 102 132 162 216 270
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Table 5.5A-5: MCS indexes for indicated UE capabilities

Maximum number of Maximum Scaling MCS
PDSCH MIMO layers | modulation format factor
1 8 1 26
1 8 0.8 21
1 8 0.75 20
1 8 0.4 11
1 6 1 27
1 6 0.8 23
1 6 0.75 22
1 6 0.4 14
1 4 1 16
1 4 0.8 16
1 4 0.75 16
1 4 0.4 10
1 2 1 9
1 2 0.8 9
1 2 0.75 9
1 2 0.4 4
2 8 1 26
2 8 0.8 21
2 8 0.75 20
2 8 0.4 11
2 6 1 27
2 6 0.8 23
2 6 0.75 22
2 6 0.4 14
2 4 1 16
2 4 0.8 16
2 4 0.75 16
2 4 0.4 10
2 2 1 9
2 2 0.8 9
2 2 0.75 9
2 2 0.4 4
4 8 1 26
4 8 0.8 23
4 8 0.75 22
4 8 0.4 12
4 6 1 27
4 6 0.8 24
4 6 0.75 23
4 6 0.4 14
4 4 1 16
4 4 0.8 16
4 4 0.75 16
4 4 0.4 11
4 2 1 9
4 2 0.8 9
4 2 0.75 9
4 2 0.4 5
Note 1:  MCS Index for maximum modulation format 2,4 and 6 is based on
MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214 [12]
Note 2:  MCS Index for maximum modulation format 8 is based on MCS
index Table 2 defined in clause 5.1.3.1 of TS 38.214 [12]
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6 CSl reporting requirements (Conducted
requirements)

6.1 General

This clause includes conducted requirements for the reporting of channel state information (CSl).
6.1.1  Applicability of requirements

6.1.1.1 General

The minimum performance requirements are applicable to al FR1 operating bands defined in TS 38.101-1 [6] except
for test caseslisted in Clause 6.2.2.2.1.3, Clause 6.2.3.2.1.3, Clause 6.2A.3.1.2 and Clause 6.2A.4.1.1 which are only
applicable for FR1 bands restricted to operation with shared spectrum.

The minimum performance requirements in Clause 6 are mandatary for UE supporting NR operation, except test cases
listed in Clause 6.1.1.3, 6.1.1.4, 6.1.1.5.

If sametest islisted for different UE features/capabilitiesin Clauses 6.1.1.3 and 6.1.1.4, then this test shall apply for
UEs which support all corresponding UE features/capabilities.

6.1.1.2 Applicability of requirements for different number of RX antenna ports

The number of RX antenna ports for different RF operating bandsis up to UE declaration.

The UE shall support 2 or 4 RX antenna ports for different RF operating bands. The operating bands, where 4 RX
antenna ports shall be the baseline, are defined in clause 7.2 of TS 38.101-1 [6]. The UE requirements applicability for
UEs with different number of RX antenna portsisdefined in Table 6.1.1.2-1.

Table 6.1.1.2-1: Requirements applicability

Supported RX Test type Test list
antenna ports
UE supports only CQl All tests in Clause 6.2.2
2RX PMI All tests in Clause 6.3.2
RI All tests in Clause 6.4.2
UE supports only CcQl All tests in Clause 6.2.3
4RX or both 2RX PMI All tests in Clause 6.3.3
and 4RX RI All tests in Clause 6.4.3
6.1.1.3 Applicability of requirements for optional UE features

The performance requirementsin Table 6.1.1.3-1 shall apply for UEs which support optional UE features with
capability signalling only.
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Table 6.1.1.3-1: Requirements applicability for optional features with UE capability signalling

UE feature/capability [14] Test type Test list Applicability notes
FR1 FDD CQl Clause 6.2.2.1.1.2
CQI table with target BLER of Clause 6.2.3.1.1.2
107-5New CQI table (cqi- FR1 TDD CQl Clause 6.2.2.2.1.2
TableAlt) Clause 6.2.3.2.1.2
FR1 FDD CQl Clause 6.2.2.1.1.2
Alternative 64QAM MCS table Clause 6.2.3.1.1.2
for PDSCH New 64QAM MCS
table for PDSCH (dI-64QAM- FR1 TDD CQl Clause 6.2.2.2.1.2
MCS-TableAlt) Clause 6.2.3.2.1.2
Validating P/SP-CSI-RS FR1 TDD CQl Clause 6.2.2.2.1.3 The requirements
reception (periodicAndSemi- Clause 6.2.3.2.1.3 apply only in case
PersistentCSI-RS-r16) Clause 6.2A.3.1.2 tested UE supporting
Clause 6.2A.4.1.1 operations in shared
spectrum access and
validation of P/SP-
CSI-RS reception
based on DCI
Supported UL channels for FR1 TDD CQl Clause 6.2.2.2.1.3 The requirements
dynamic channel access mode Clause 6.2.3.2.1.3 apply only in case
(ul-DynamicChAccess-rl16 ) or tested UE supports
UL channel access for semi- one of UL channels
static channel access mode (ul- for dynamic channel
Semi-StaticChAccess-r16) or access mode and
both UL channel access
for semi-static
channel access
mode
Support of Type Il codebook FR1 FDD PMI Clause 6.3.2.1.5
(CodebookParameters Clause 6.3.3.1.5
contains type2, supportedCSI-
RS-ResourceList, parameterlX, "epyTpp | pwmi Clause 6.3.2.2.5
amplitudeScalingType, Clause 6.3.3.2.5
amplitudeSubsetRestriction) D
Support of Enhanced Type I FR1 FDD PMI Clause 6.3.2.1.6
codebook with at least 16 ports Clause 6.3.3.1.6
per CSI-RS
resource(codebookParameters  Tep1Tpn | pMi Clause 6.3.2.2.6
Addition-r16 contains Clause 6.3.3.2.6
etype2R1-r16, supportedCSlI- R
RS-ResourceListAdd-r16,
maxNumberTxPortsPerResour
ce)

6.1.1.4
signalling

Table 6.1.1.3-2: Void

Applicability of requirements for mandatory UE features with capability

The performance requirementsin Table 6.1.1.4-1 shall apply for UEs which support mandatory UE features with

capability signalling only.
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Table 6.1.1.4-1: Requirements applicability for mandatory features with UE capability signalling

ports across all configured NZP-
CSI-RS resources per CC
(maxConfigNumberPortsAcross
NZP-CSI-RS-PerCC)

UE feature/capability [14] Test type Test list Applicability notes
FR1 FDD CQl Clause 6.2.3.1.1.1 The requirements
PMI Clause 6.3.3.1.2 apply only in case the
RI Clause 6.4.2.1 PDSCH MIMO rank in
Clause 6.4.3.1 the test case does not
Supported maximum number of FR1 TDD CQl Clause 6.2.3.2.1.1 exceed UE PDSCH
PDSCH MIMO layers MIMO layers
(maxNumberMIMO- capability
LayersPDSCH) PMI Clause 6.3.3.2.2
RI Clause 6.4.2.2
Clause 6.4.3.2
Supported maximum number of | FR1 FDD PMI Clause 6.3.2.1.1 The requirements

Clause 6.3.2.1.2
Clause 6.3.2.1.3
Clause 6.3.2.1.4
Clause 6.3.3.1.1
Clause 6.3.3.1.2
Clause 6.3.3.1.3

apply only in case the
number of NZP-CSlI-
RS ports in the test
case satisfies UE
capability on
maximum number of

Clause 6.3.3.1.4
RI Clause 6.4.3.1 (Test 4)

FR1 TDD PMI Clause 6.3.2.2.1
Clause 6.3.2.2.2
Clause 6.3.2.2.3
Clause 6.3.2.2.4
Clause 6.3.3.2.1
Clause 6.3.3.2.2
Clause 6.3.3.2.3
Clause 6.3.3.2.4
RI Clause 6.4.3.2 (Test 4)

NZP-CSI-RS ports

6.1.1.5 Applicability of Channel Quality Indicator (CQI) reporting requirements for CA

6.1.1.5.1 Applicability and test rules for different duplex modes and SCS combinations

The applicability and test rules for different duplex modes and SCS combinations are defined in Table 6.1.1.5.1-1.

Table 6.1.1.5.1-1: Applicability for different duplex modes and SCS combinations

Tests PCell CC configuration

Test 1 in Clause . .

6.2A31.1 TDD CC if supported, otherwise FDD CC
Test 2 in Clause

6.2A.3.1.1 Any of CCs

(NOTE 2)
Test 3 in Clause

6.2A.3.1.1 Any of CCs

NOTE 1: The test coverage can be considered fulfilled if UE passes one of
the CC as PCell in Test 1.

NOTE 2: These scenarios are only tested for UEs which are not verified with
Test 1 in Clause 6.2A.3.1.1.

6.1.1.5.2 Applicability and test rules for different CA configurations and bandwidth

combination sets

The performance requirement for CA CQI testsin clause 6.2A are defined independent of CA configurations and
bandwidth combination sets specified in clasue 5.5A in TS 38.101-1 [6].
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For UEs supporting multiple CA capabilities, test any one of the supported CA capabilities with largest aggregated CA
bandwidth combination. The categorization of CA capability is specified in clasue 5.1.1.7.1.

For UEs supporting multiple CA configurations from the selected CA capability, test any one of the supported CA
configurations with largest aggregated CA bandwidth combination. For ssmplicity, the CA configuration refersto
combination of CA configuration and bandwidth combination set.

A single uplink CC is configured for all tests.

6.1.1.5.3 Test coverage for different number of componenet carriers

For CA CQI tests specified in clause 6.2A, among all supported CA capabilities, if corresponding CA tests with the
largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing
the CA tests with less than the largest number of CCs supported by the UE.

6.1.1.5.4 Applicability rule and antenna connection for CA tests with 4 RX

All the requirements specified in clause 6.2A for CA with 2 RX are applied for 4 RX capable UEs by connecting al 4
RX with data source from system simulator and reducing the signal power density by 3 dB compared to the signal
power density for 2 RX in the test configurations.

6.1.2 Common test parameters

Parameters specified in Table 6.1.2-1 are applied for all test casesin this clause unless otherwise stated.
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Table 6.1.2-1: Test parameters for CSl test cases
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Parameter Unit Value
PDSCH transmission scheme Transmission
scheme 1
Offset between Point A and the
Actual carrier lowest usable subcarrier on this RBs 0
configuration carrier (Note 3)
Subcarrier spacing kHz 15 or 30
Cyclic prefix Normal
RB offset RBs 0
Maximum
transmission
DL BWP bandwidth
configuration conflgulrgtlon as
#1 Number of contiguous PRB PRBs specified in
clause 5.3.2 of
TS 38.101-1 [6] for
tested channel
bandwidth and
subcarrier spacing
Additional Slots for PDCCH monitoring Each slot
PDCCH Symbols with PDCCH 0,1
Configuration Number of PDCCH candidates L/ALS
for Aperiodic and aggregation levels
Reporting DCI format 01
(Note 4) TCl state TCl state #1
Multi-path fading
propagation
conditions:
Single Panel Type I,
Random per slot with
PDCCH & PDCCH DMRS equal probability of
Precoding configuration each applicable i1, i2
combination, and with
REG bundling
granularity for
number of Tx larger
than 1
Active DL BWP index 1
Common Physical Cell ID 0
serving cell SSB position in burst First SSB in Slot #0
parameters SSB periodicity ms 20
Slots for PDCCH monitoring Each slot
Symbols with PDCCH 0,1
PDCCH Number of PDCCH candidates 1/AL8
configuration and aggregation levels
DCI format 11
TCI state TCI state #1
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PDCCH & PDCCH DMRS
Precoding configuration

Multi-path fading
propagation
conditions:

Single Panel Type I,
Random per slot with
equal probability of
each applicable i1, i2
combination, and with
REG bundling
granularity for
number of Tx larger
than 1

Static propagation
conditions:
Single Panel Type I,
Random precoder
chosen from
precoder index 0 and
2, selection updated

per slot
Cross carrier scheduling Not configured
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
Ec?rl?igrration PRB bundling type Static
PRB bundling size 2
Resource allocation type type 0
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver N/A
bundle size
DMRS Type Type 1
Number of additional DMRS 1
Maximum number of OFDM
symbols for DL front loaded 1
DMRS
{1000} for Rank1
PDSCH DMRS {1000,1001} for
configuration Rank2
DMRS ports indexes {1000,1001,1002} for
Rank3
{1000,1001,1002,100
3} for Rank4
Number of PDSCH DMRS CDM 5
group(s) without data
PTRS Frequency density (Kpt-rs) N/A
configuration Time density (Lp1-rs) N/A
First subcarrier index in the PRB 0 for CSI-RS
used for CSI-RS (ko) resource 1,2,3,4
4 for CSI-RS
First OFDM symbol in the PRB resource 1 and 3
used for CSI-RS (lo) 8 for CSI-RS
resource 2 and 4
Number of CSI-RS ports (X) 1 for CSI-RS
tracking CDM Type resource 1,2.3.4
Density (o) 3 for CSI-RS

resource 1,2,3,4

CSI-RS periodicity

slot

15 kHz SCS: 20 for
CSI-RS resource
1,2,3,4
30 kHz SCS: 40 for
CSI-RS resource
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CSI-RS offset

slot

15 kHz SCS:
10 for CSI-RS
resource 1 and 2
11 for CSI-RS
resource 3 and 4

30 kHz SCS:
20 for CSI-RS
resource 1 and 2
21 for CSI-RS
resource 3 and 4

Frequency Occupation

Start PRB 0
Number of PRB =
ceil(BWP size /4)*4

QCL info

TCI state #0

NZP CSI-RS for | Frequency Occupation
CSl acquisition

Start PRB 0
Number of PRB =
ceill(BWP size /14)*4

QCL info

TCI state #1

ZP CSI-RS for

CSl acquisition Frequency Occupation

Start PRB 0
Number of PRB =
ceill(BWP size /14)*4

K1 value
(PDSCH-to-HARQ-timing-indicator)

Type 1 QCL | SSB index SSB #0
information QCL Type Type C
TClI state #0 Type 2 QCL | SSB index N/A
information QCL Type N/A
CSI-RS resource 1
Type 1 QCL ) from 'CSI-RS for
information CSI-RS resource tracking'
configuration
TCI state #1 QCL Type Type A
Type 2 QCL | CSI-RS resource N/A
information QCL Type N/A
4 For FDD
Number of HARQ Processes 8 for TDD
PUCCH HARQ ACK spaitial bundling Not configured
Redundancy version coding sequence {0,2,3,1}
2 for FDD
For FR1.30-1:

8 if mod(i,10) = 0
6 if mod(i,10) = 2
5 if mod(i,10) = 3
5 if mod(i,10) = 4
4 if mod(i,10) =5
3ifmod(i,10) = 6
Wherei isdot index
per radio frame with
0~19
For FR1.30-7:
8 if mod(i,10) = 0
7 if mod(i,10) = 1
6 if mod(i,10) = 2
5 if mod(i,10) = 3
4 if mod(i,10) = 4
3if mod(i,10) =5
2 if mod(i,10) = 6
Where i is the slot
index of all slots in
every 5msi={0,...,9}

Symbols for unused REs

OP.1 FDD as defined
in Annex A.5.1.1
OP.1 TDD as defined
in Annex A.5.2.1
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As specified in Annex
B.4.1

Note 1:  For CQI, Rl requirements PDSCH is not scheduled on slots containing CSI-RS
or slots which are not full DL.For PMI requirements PDSCH is not scheduled
on slots containing CSI-RS for CSI acquisition or slots which are not full DL.

Note 2:  UE assumes that the TCI state for the PDSCH is identical to the TCI state
applied for the PDCCH transmission.

Note 3:  Point A coincides with minimum guard band as specified in Table 5.3.3-1 from
TS 38.101-1 [6] for tested channel bandwidth and subcarrier spacing.

Note 4:  Additional PDCCH configuration for aperiodic reporting is only for test cases
with aperiodic CSI reporting configured.

Physical signals, channels mapping and precoding

6.2 Reporting of Channel Quality Indicator (CQI)

This clause includes the requirements for the reporting of channel quality indicator (CQI).

6.2.1 1RX requirements

(Void)

6.2.2 2RX requirements

This sub-clause includes the requirements for reporting of CQI for UE equipped with 2 receiver antennas.
6.2.2.1 FDD

6.2.2.1.1 CQlI reporting definition under AWGN conditions

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined
by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median.
The purpose isto verify that the reported CQI values are in accordance with the CQI definition givenin TS 38.214 [12].
To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy
ismet for at least one of two SNR levels separated by an offset of 1 dB.

6.2.2.1.1.1 Minimum requirement for periodic CQI reporting

For the parameters specified in Table 6.2.2.1.1.1-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) Thereported CQI value according to the reference channel shall be in the range of +1 of the reported median
more than 90% of the time.

b) If the PDSCH BLER using the transport format indicated by median CQI islessthan or equal to 0.1, then the
BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH
BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport
format indicated by (median CQI-1) shall be less than or equal to 0.1.
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Table 6.2.2.1.1.1-1: CQIl reporting definition test

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
Duplex Mode FDD
Subcarrier spacing kHz 15
SNR dB 8 | 9 | 14 | 15
Propagation channel AWGN
Antenna configuration 2x2 with staic channel specified in
nnex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS - — -
- - First subcarrier index in the PRB
configuration used for CSI-RS (ko) Row 5,(4)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 5,(9)
CSI-RS
periodicity and offset slot 51
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for - — -
- First subcarrier index in the PRB
CSl acquisition used for CSI-RS (ko) Row 3,(6)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 3,(13)
NZP CSI-RS-timeConfig
periodicity and offset slot 51
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping @, 9)
configuration (kcsk-im,lcsi-im) '
CSI-IM timeConfi
periodicity and offgset slot 51
ReportConfigType Periodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
Csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 5/0
aperiodicTriggeringOffset Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- )
configuration E\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 010000
RI Restriction N/A
Physical channel for CSI report PUCCH
CQI/RI/PMI delay ms 8
Maximum number of HARQ transmission 1

Measurement channel

As specified in Table A.4-2, TBS.2-

2

6.2.2.1.1.2

Minimum requirement for periodic CQI reporting with Table 3

For the parameters specified in Table 6.2.2.1.1.2-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:
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a)

b)

©)

The reported CQI value according to the reference channel shall be in the range of +1 of the reported median
more than 90% of the time.

If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 10, then the
BLER using the transport format indicated by the (median CQI+1) shall be greater than 10°®. If the PDSCH
BLER using the transport format indicated by the median CQI is greater than 10°°, then the BLER using
transport format indicated by (median CQI-1) shall be less than or equal to 10°.

The reported CQI value according to the reference channel shall be> 1.
Table 6.2.2.1.1.2-1: CQI reporting test parameters
Parameter Unit Test 1
Bandwidth MHz 10
Duplex Mode FDD
Subcarrier spacing kHz 15
SNR dB 1 | 2
Propagation channel AWGN
Antenna configuration 1x2 with static channel specified in
Annex B.1

Beamforming Model As specified in Annex B.4.1

CSI-RS resource Type Periodic

Number of CSI-RS ports (X) 4

CDM Type FD-CDM2

Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5,(4)
configuration used for CSI-RS (ko) '

First OFDM symbol in the PRB used

for CSI-RS (|o))/ Row 5,(9)

CSI-RS

periodicity and offset slot 51

CSI-RS resource Type Periodic

Number of CSI-RS ports (X) 1

CDM Type No CDM

Density (p) 3
NZP CSI-RS for | First subcarrier index in the PRB Row 1,(0)
CSl acquisition | used for CSI-RS (ko) '

First OFDM symbol in the PRB used

for CSI-RS (|o))/ Row 1,(13)

NZP CSI-RS-timeConfi

periodicity and offset ’ slot 51

CSI-IM resource Type Periodic

CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping 4, 9)
configuration (kcst-m, lcsi-im) '

CSI-IM timeConfi

periodicity and offgset slot 51
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ReportConfigType Periodic
CQI-table Table 3
reportQuantity cri-RI-PMI-CQI (Note 1)
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
Csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 5/0
aperiodicTriggeringOffset Not configured
Codebook configuration Not configured
Physical channel for CSI report PUCCH
CQI/RI delay ms 8
Maximum number of HARQ transmission 1
Measurement channel As specified in Table A.4-4,

TBS.4-1
Note 1: The bitwidth of PMI for UCI on PUCCH in a case 1-port CSI-RS is configured as channel
measurement resource is given in [10], section 6.3.1.1.2.

6.2.2.1.2 CQI reporting under fading conditions

6.2.2.1.2.1 Minimum requirement for wideband CQI reporting

The purpose of the requirementsisto verify that the UE istracking the channel variations and selecting the largest
transport format possible according to the prevailing channel state for the frequency non-selective scheduling.

The reporting accuracy of CQI under frequency non-selective fading conditions is determined by the reporting variance,
the relative increase of the throughput obtained when the transport format is indicated by the reported CQI compared to
the throughput obtained when a fixed transport format is configured according to the reported median CQI, and a
minimum BLER using the transport formats indicated by the reported CQI. To account for sensitivity of the input SNR
the wideband CQI reporting under frequency selective fading conditionsis considered to be verified if the reporting
accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 6.2.2.1.2.1-1 and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) A CQI index not in the set { median CQI -1, median CQI, median CQI +1} shall be reported at least a% of the
time where a% is specified in Table 6.2.2.1.2.1-2;

b) The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index and that obtained when transmitting a fixed transport format configured according to the wideband
CQI median shall be> y, where y is specified in Table 6.2.2.1.2.1-2;

¢) When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for
the indicated transport formats shall be greater than or equal to 0.02.
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Table 6.2.2.1.2.1-1: Wideband CQI reporting test under frequency non-selective fading conditions

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
SNR dB 6 | 7 | 12 ] 13
Propagation channel TDLA30-5
Antenna configuration 2x2
Correlation configuration ULA high
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS - — -
- - First subcarrier index in the PRB
configuration used for CSI-RS (ko) Row 5,(4)
First OFDM symbol in the PRB used
for CSI-RS (lo) Row 5,(9)
CSI-RS
periodicity and offset slot 51
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for - — -
- First subcarrier index in the PRB
CSl acquisition used for CSI-RS (ko) Row 3,(6)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 3,(13)
NZP CSI-RS-timeConfi
periodicity and offset ’ slot 51
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping @, 9)
configuration (kcst-im, lesi-im) '
CSI-IM timeConfi
periodicity and offgset slot 51
ReportConfigType Periodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
Csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 5/0
aperiodicTriggeringOffset Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- )
configuration E\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 000001
RI Restriction N/A
Physical channel for CSI report PUCCH
CQI/RI/PMI delay ms 8
Maximum number of HARQ transmission 1
As specified in Table A.4-2, TBS.2-
Measurement channel 1
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Table 6.2.2.1.2.1-2: Minimum requirements

Parameters Test 1 Test 2
o [%] 20 20
7 1.05 1.05
6.2.2.1.2.2 Minimum requirement for sub-band CQI reporting

The purpose of the requirementsis to verify that the preferred sub-bands can be used for frequency-selective scheduling
under the frequency-selective fading conditions.

The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditionsis determined by a
double-sided percentile of the reported differential CQI offset level O per sub-band, and the relative increase of the
throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a
randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to
the throughput when transmitting a fixed transport format according to the wideband CQI median on a randomly
selected sub-band among all the sub-bands. To account for sensitivity of the input SNR the sub-band CQI reporting
under frequency selective fading conditionsis considered to be verified if the reporting accuracy is met for at least one
of two SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 6.2.2.1.2.2-1 and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) A sub-band differential CQI offset level of O shall be reported at least a% of the time but less than % of the
time for each sub-band, where o and f are specified in Table 6.2.2.1.2.2-2;

b) The ratio of the throughput obtained when transmitting the corresponding transport format on a randomly
selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when
transmitting the transport format indicated by the reported wideband CQI median on arandomly selected sub-
band among all the sub-bands shall be > y, where y is specified in Table 6.2.2.1.2.2-2;

¢) When transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands
with the highest differential CQI offset level, the average BLER for the indicated transport format shall be
greater than or equal to 0.02.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD.
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Table 6.2.2.1.2.2-1: Sub-band CQI reporting test under frequency-selective fading conditions
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Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
SNR dB 8 | 9 | 14 | 15
Two tap model specified in Annex
Propagation channel B.2.4 with a=1, fo = 5Hz, and
14=0.45us
Antenna configuration 2x2
Correlation configuration As per Annex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS - — -
. . First subcarrier index in the PRB
configuration used for CSI-RS (ko) Row 5,(4)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 5,(9)
CSI-RS
periodicity and offset slot 51
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for - — -
- First subcarrier index in the PRB
CSl acquisition used for CSI-RS (ko) Row 3,(6)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 3,(13)
NZI_3 C_S_I-RS-tlmeConflg slot 5/1
periodicity and offset
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping @, 9)
configuration (kcst-im, lesi-im) '
CSI-IM timeConfig
periodicity and offset slot 51
ReportConfigType Aperiodic
CQl-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqgi-Formatindicator Subband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot Not configured
Aperiodic Report Slot Offset 5
CSl request 1in slots i,. wh.er.e mod(i, 5) = 1,
otherwise it is equal to 0
reportTriggerSize 1
One State with one Associated
Report Configuration
CSlI-AperiodicTriggerStateList Associated Report Configuration
contains pointers to NZP CSI-RS
and CSI-IM
aperiodicTriggeringOffset Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- )
configuration E\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 000001
RI Restriction N/A
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 8
Maximum number of HARQ transmission 1
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As specified in Table A.4-2, TBS.2-
Measurement channel

5

Table 6.2.2.1.2.2-2: Minimum requirements

Parameters Test 1 Test 2
a [%] 2 2
L [%] 55 55
y 1.05 1.05

6.2.2.2 TDD
6.2.2.2.1 CQI reporting definition under AWGN conditions
6.2.2.2.1.1 Minimum requirement for periodic CQI reporting

The purpose of the requirements isto verify that the reported CQI values are in accordance with the CQI definition
givenin TS 38.214 [12]. The reporting accuracy of CQI under AWGN condition is determined by the reporting
variance and BLER performance using the transport format indicated by the reported CQI median. To account for
sensitivity of theinput SNR the reporting definition is considered to be verified if the reporting accuracy is met for at
least one of two SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 6.2.2.2.1.1-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) The reported CQI value according to the reference channel shall be in the range of £1 of the reported median
more than 90% of the time.

b) If the PDSCH BLER using the transport format indicated by median CQI isless than or equal to 0.1, then the
BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH
BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport
format indicated by (median CQI-1) shall be less than or equal to 0.1.
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Table 6.2.2.2.1.1-1: CQIl reporting definition test

Parameter Unit Test 1 | Test 2
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD UL-DL pattern FR1.30-1
SNR dB 8 | 9 | 14 ] 15
Propagation channel AWGN
Antenna configuration 2x2 with static channel specified in
Annex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS - — -
- - First subcarrier index in the PRB
configuration used for CSI-RS (ko) Row 5,(4)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 5,(9)
CSI-RS
periodicity and offset slot 1011
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
’C\l:élF)a(éc?llj-izfi’ofr?r First subcarrier index in the PRB Row 3,(6)
used for CSI-RS (ko) '
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 3,(13)
NZI_3 C_S_I-RS-tlmeConflg slot 10/1
periodicity and offset
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping @, 9)
configuration (kcst-m, lcsi-im) '
CSI-IM timeConfi
periodicity and offgset slot 101
ReportConfigType Periodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
Csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 10/9
aperiodicTriggeringOffset Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- )
configuration E\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 010000
RI Restriction N/A
Physical channel for CSI report PUCCH
CQI/RI/PMI delay ms 9.5
Maximum number of HARQ transmission 1
M As specified in Table A.4-2, TBS.2-
easurement channel 4

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16 188 ETSI TS 138 101-4 V16.20.0 (2025-04)

6.2.2.2.1.2 Minimum requirement for periodic CQI reporting with Table 3

The purpose of the requirementsisto verify that the reported CQI values are in accordance with the CQI definition
givenin TS 38.214 [12]. The reporting accuracy of CQI under AWGN condition is determined by the reporting
variance and BLER performance using the transport format indicated by the reported CQI median. To account for
sensitivity of theinput SNR the reporting definition is considered to be verified if the reporting accuracy is met for at
least one of two SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 6.2.2.2.1.2-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) Thereported CQI value according to the reference channel shall be in the range of +1 of the reported median
more than 90% of the time.

b) If the PDSCH BLER using the transport format indicated by median CQI isless than or equal to 10°®, then the
BLER using the transport format indicated by the (median CQI+1) shall be greater than 10°5. If the PDSCH
BLER using the transport format indicated by the median CQI is greater than 105, then the BLER using
transport format indicated by (median CQI-1) shall be lessthan or equal to 10°°.

c) Thereported CQI value according to the reference channel shall be> 1.

Table 6.2.2.2.1.2-1: CQIl reporting test parameters

Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD UL-DL pattern FR1.30-1
SNR dB 1 | 2
Propagation channel AWGN
' . 1x2 with static channel specified in
Antenna configuration A
nnex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5,(4)
configuration used for CSI-RS (ko) '
First OFDM symbol in the PRB used
for CSI-RS (Io))/ Row 5,(9)
CSI-RS
periodicity and offset slot 1011
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 1
CDM Type No CDM
Density (p) 3
NZP CSI-RS for | First subcarrier index in the PRB Row 1,(0)

CSl acquisition used for CSI-RS (ko)
First OFDM symbol in the PRB used Row 1,(13)
for CSI-RS (lo)

NZP CSI-RS-timeConfig

periodicity and offset slot 101
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping @, 9)
configuration (kcst-im, lesi-im) '
CSI-IM timeConfig slot 10/1

periodicity and offset
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ReportConfigType Periodic
CQI-table Table 3
reportQuantity cri-RI-PMI-CQI (Note 1)
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
Csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 10/9
aperiodicTriggeringOffset Not configured
Codebook configuration Not configured
Physical channel for CSI report PUCCH
CQI/RI delay ms 9.5
Maximum number of HARQ transmission 1
Measurement channel As specified in Table A.4-4,
TBS.4-2
Note 1: The bitwidth of PMI for UCI on PUCCH in a case 1-port CSI-RS is configured as channel
measurement resource is given in [10], section 6.3.1.1.2.

6.2.2.2.1.3 Minimum requirement for CQI reporting for PCell on band with shared spectrum
access

The purpose of the requirementsisto verify that the reported CQI values are in accordance with the CQI definition
givenin TS 38.214 [12] for PCell on band with shared spectrum access. For each Downlink Transmission Duration the
transmission power offset is randomly chosen between [0, +6] dB and 2 sets of CQI reports are obtained for each
transmission power offset. The reporting accuracy of CQI under AWGN condition is determined by the reporting
variance and BLER performance using the transport format indicated by the reported CQI median for each power
offset. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting
accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 6.2.2.2.1.3-1, and using the downlink physical channels specified in Annex A .4,
the minimum requirements are specified by the following:

a) For each transmission power offset the reported CQI value according to the reference channel shall be in the
range of +1 of the reported median more than 90% of the time.

b) For each transmission power offset, if the PDSCH BLER using the transport format indicated by median CQI is
less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be
greater than 0.1. For each transmission power offset, if the PDSCH BLER using the transport format indicated
by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall
be less than or equal to 0.1.

c) The absolute difference in median CQI for each of transmission power offset shall be> 2.
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Table 6.2.2.2.1.3-1: CQIl reporting test parameters for PCell on band with shared spectrum access

Parameter Unit Test 1
Bandwidth MHz 20
Subcarrier spacing kHz 30
Duplex Mode TDD
Downlink Transmission Model As specified in Annex B.5
Downlink period ms 5
LBT failure probability (pLer) 0.25
Downlink SDé‘)twnlink transmission duration values slot {4,6,7}
Transmission Occupied OFDM symbols in slot other 14
Model than the last slot of the downlink symbol
Parameters .
duration
Occupied OFDM symbols in the last symbol 14
slot set of the downlink duration
TDD UL-DL pattern FR1.30-7
SNR dB 8 | 9
E, for power offset 1 dBm/Hz -112
E, for power offset 2 dBm/Hz -106
Propagation channel AWGN
Antenna configuration 2x2 with static channel specified in
Annex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Aperiodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
First subcarrier index in the PRB Row 5,(4)
ZP CSI-RS used for CSI-RS (ko) '
configuration First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 5,(9)
CSI-RS slot Not configured

interval and offset

1in slots i, where mod(i, 10) =1,

ZP CSI-RS trigger otherwise it is equal to O

CSI-RS resource Type Aperiodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1

First subcarrier index in the PRB

géra(c:illjizzci’ofr?r used for CSI-RS (ko) Row 3,(6)
First OFDM symbol in the PRB used Row 3,(3)
for CSI-RS (lo) '
ﬁﬁelr\?asl and offset slot Not configured
aperiodicTriggeringOffset slot 0
CSI-IM resource Type Aperiodic
CSI-IM RE pattern 0

CSI-IM CSI-IM Resource Mapping 4, 9)

configuration (kcst-im,Icsi-im) '
CSI-IM timeConfig slot Not configured

interval and offset
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ReportConfigType Aperiodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements configured
timeRestrictionForinterferenceMeasurements configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 7
CSl request 1in slots i, where mod(i, 10) =1,
otherwise it is equal to 0
reportTriggrtSize 1
CSI-AperiodicTriggerStateList One State with one Associated

Report Configuration
Associated Report Configuration
contains pointers to NZP CSI-RS

and CSI-IM

Codebook Type typel-SinglePanel

Codebook Mode 1
Codebook CodebookConfig- )
configuration E\ll,CodebookCo%fig-NZ) Not configured

CodebookSubsetRestriction 010000

RI Restriction N/A
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 9.5
Maximum number of HARQ transmission 1
Measurement channel As specified in Table A.4-2,

TBS.2-8

6.2.2.2.2 CQI reporting under fading conditions

6.2.2.2.2.1 Minimum requirement for wideband CQI reporting

The purpose of the requirementsisto verify that the UE istracking the channel variations and selecting the largest
transport format possible according to the prevailing channel state for the frequency non-selective scheduling.

The reporting accuracy of CQI under frequency non-selective fading conditions is determined by the reporting variance,
the relative increase of the throughput obtained when the transport format is indicated by the reported CQI compared to
the throughput obtained when a fixed transport format is configured according to the reported median CQI, and a
minimum BLER using the transport formats indicated by the reported CQI. To account for sensitivity of the input SNR
the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels
separated by an offset of 1 dB.

For the parameters specified in Table 6.2.2.2.2.1-1 and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) A CQI index not in the set { median CQI -1, median CQI, median CQI +1} shall be reported at least a% of the
time where a% is specified in Table 6.2.2.2.2.1-2;

b) The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index and that obtained when transmitting a fixed transport format configured according to the wideband
CQI median shall be> y, where y is specified in Table 6.2.2.2.2.1-2;

¢) When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for
the indicated transport formats shall be greater than or equal to 0.02.
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Table 6.2.2.2.2.1-1: Wideband CQI reporting test under frequency non-selective fading conditions

Parameter Unit Test 1 | Test 2
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD UL-DL pattern FR1.30-1
SNR dB 6 7 12 13
Propagation channel TDLA30-5
Antenna configuration 2x2
Correlation configuration ULA high
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS - — -
- - First subcarrier index in the PRB
configuration used for CSI-RS (ko) Row 5,(4)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 5,(9)
CSI-RS
periodicity and offset slot 1011
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
géraiil;l;ﬁofr?r First subcarrier index in the PRB Row 3,(6)
used for CSI-RS (ko) '
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 3,(13)
NZI.3 QSI-RS-tlmeConflg slot 10/1
periodicity and offset
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping 4, 9)
configuration (kcst-m, lcsi-im) '
CSI-IM timeConfi
periodicity and offgset slot 1071
ReportConfigType Periodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForInterferenceMeasurements Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
Csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 10/9
aperiodicTriggeringOffset Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- )
configuration E\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 000001
RI Restriction N/A
Physical channel for CSI report PUCCH
CQI/RI/PMI delay ms 9.5
Maximum number of HARQ transmission 1
M As specified in Table A.4-2, TBS.2-
easurement channel 3
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Table 6.2.2.2.2.1-2: Minimum requirements

Parameters Test 1 Test 2
o [%] 20 20
7 1.05 1.05
6.2.2.2.2.2 Minimum requirement for sub-band CQI reporting

The purpose of the requirementsis to verify that the preferred sub-bands can be used for frequency-selective scheduling
under the frequency-selective fading conditions.

The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditionsis determined by a
double-sided percentile of the reported differential CQI offset level O per sub-band, and the relative increase of the
throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a
randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to
the throughput when transmitting a fixed transport format according to the wideband CQI median on a randomly
selected sub-band among all the sub-bands. To account for sensitivity of the input SNR the sub-band CQI reporting
under frequency selective fading conditionsis considered to be verified if the reporting accuracy is met for at least one
of two SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 6.2.2.2.2.2-1 and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) A sub-band differential CQI offset level of O shall be reported at least a% of the time but less than % of the
time for each sub-band, where o and 3 are specified in Table 6.2.2.2.2.2-2;

b) Theratio of the throughput obtained when transmitting the corresponding transport format on a randomly
selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when
transmitting the transport format indicated by the reported wideband CQI median on arandomly selected sub-
band among all the sub-bands shall be > y, where y is specified in Table 6.2.2.2.2.2-2;

¢) When transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands
with the highest differential CQI offset level, the average BLER for the indicated transport format shall be
greater than or equal to 0.02.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each available downlink transmission instance for TDD.
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Table 6.2.2.2.2.2-1: Sub-band CQI reporting test under frequency-selective fading conditions
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Parameter Unit Test 1 | Test 2
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD UL-DL pattern FR1.30-1
SNR dB 8 | 9 | 14 | 15
Two tap model specified in Annex
Propagation channel B.2.4 with a=1, fo = 5Hz, and
1¢=0.1125ps
Antenna configuration 2x2
Correlation configuration As per Annex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS - — -
- - First subcarrier index in the PRB
configuration used for CSI-RS (ko) Row 5,(4)
First OFDM symbol in the PRB used
for CSI-RS (lo) Row 5,(9)
CSI-RS
periodicity and offset slot 1011
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
’C\ltélF)a(c:illJ-iZfi’ofr?r First subcarrier index in the PRB Row 3,(6)
used for CSI-RS (ko) '
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 3,(13)
NZI_3 C_S_I-RS-tlmeConflg slot 10/1
periodicity and offset
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping @, 9)
configuration (kcst-im, lesi-im) '
CSI-IM timeConfi
periodicity and offgset slot 101
ReportConfigType Aperiodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqi-Formatindicator Subband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot Not configured
Aperiodic Report Slot Offset 8
CSl request linslotsi, .wh(.ertle mod(i, 10) = 1,
otherwise it is equal to 0
reportTriggerSize 1
One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report Configuration
contains pointers to NZP CSI-RS
and CSI-IM
aperiodicTriggeringOffset Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook (CodebookConfig- Not configured
configuration N1,CodebookConfig-N2)
CodebookSubsetRestriction 000001
RI Restriction N/A
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 9.5
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Maximum number of HARQ transmission 1
As specified in Table A.4-2, TBS.2-
Measurement channel 6

Table 6.2.2.2.2.2-2: Minimum requirements

Parameters Test 1 Test 2
o [%] 2 2
%] 55 55

y 1.05 1.05

6.2.3  4RX requirements

This sub-clause includes the requirements for reporting of CQI for UE equipped with 4 receiver antennas.
6.2.3.1 FDD

6.2.3.1.1 CQI reporting definition under AWGN conditions

The purpose of the requirements is to verify that the reported CQI values are in accordance with the CQI definition
givenin TS 38.214 [12]. The reporting accuracy of CQI under AWGN condition is determined by the reporting
variance and BLER performance using the transport format indicated by the reported CQI median. To account for
sensitivity of theinput SNR the reporting definition is considered to be verified if the reporting accuracy is met for at
least one of two SNR levels separated by an offset of 1 dB.

6.2.3.1.1.1 Minimum requirement for period CQI reporting

For the parameters specified in Table 6.2.3.1.1.1-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) The reported CQI value according to the reference channel shall be in the range of +1 of the reported median
more than 90 % of the time.

b) If the PDSCH BLER using the transport format indicated by median CQI islessthan or equal to 0.1, then the
BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH
BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport
format indicated by (median CQI-1) shall be less than or equal to 0.1.
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Table 6.2.3.1.1.1-1: CQIl reporting definition test

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
SNR dB 5 | 6 | 11 | 12
Propagation channel AWGN
Antenna configuration 2x4 with static channel specified in
Annex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS - — -
- - First subcarrier index in the PRB
configuration used for CSI-RS (ko) Row 5,(4)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 5,(9)
CSI-RS
periodicity and offset slot 51
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for - — -
- First subcarrier index in the PRB
CSl acquisition used for CSI-RS (ko) Row 3,(6)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 3,(13)
NZP CSI-RS-timeConfig
periodicity and offset slot 51
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping @, 9)
configuration (kcsk-im,lcsi-im) '
CSI-IM timeConfi
periodicity and offgset slot 51
ReportConfigType Periodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 5/0
aperiodicTriggeringOffset Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- )
configuration E\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 010000
RI Restriction N/A
Physical channel for CSI report PUCCH
CQI/RI/PMI delay ms 8
Maximum number of HARQ transmission 1

Measurement channel

As specified in Table A.4-2, TBS.2-

2

6.2.3.1.1.2

Minimum requirement for period CQI reporting with Table 3

For the parameters specified in Table 6.2.3.1.1.2-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:
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a)

b)

©)

The reported CQI value according to the reference channel shall be in the range of +1 of the reported median
more than 90 % of the time.

If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 10, then the
BLER using the transport format indicated by the (median CQI+1) shall be greater than 10°®. If the PDSCH
BLER using the transport format indicated by the median CQI is greater than 10°°, then the BLER using
transport format indicated by (median CQI-1) shall be less than or equal to 10°.

The reported CQI value according to the reference channel shall be> 1.
Table 6.2.3.1.1.2-1: CQI reporting test parameters
Parameter Unit Test 1
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
SNR dB -2 | -1
Propagation channel AWGN
Antenna configuration 1x4 with static channel specified in
Annex B.1

Beamforming Model As specified in Annex B.4.1

CSI-RS resource Type Periodic

Number of CSI-RS ports (X) 4

CDM Type FD-CDM2

Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5,(4)
configuration used for CSI-RS (ko) '

First OFDM symbol in the PRB used

for CSI-RS (|o))/ Row 5,(9)

CSI-RS

periodicity and offset slot 51

CSI-RS resource Type Periodic

Number of CSI-RS ports (X) 1

CDM Type No CDM

Density (p) 3
NZP CSI-RS for | First subcarrier index in the PRB Row 1,(0)
CSl acquisition | used for CSI-RS (ko) '

First OFDM symbol in the PRB used

for CSI-RS (|o))/ Row 1,(1)

NZP CSI-RS-timeConfi

periodicity and offset ’ slot 51

CSI-IM resource Type Periodic

CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping 4, 9)
configuration (kcst-m, lcsi-im) '

CSI-IM timeConfi

periodicity and offgset slot 51
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ReportConfigType Periodic
CQI-table Table 3
reportQuantity cri-RI-PMI-CQI (Note 1)
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 5/0
aperiodicTriggeringOffset Not configured
Codebook configuration Not configured
Physical channel for CSI report PUCCH
CQI/RI delay ms 8
Maximum number of HARQ transmission 1
Measurement channel As specified in Table A.4-4,

TBS.4-1
Note 1: The bitwidth of PMI for UCI on PUCCH in a case 1-port CSI-RS is configured as channel
measurement resource is given in [10], section 6.3.1.1.2.

6.2.3.1.2 CQI reporting under fading conditions

6.2.3.1.2.1 Minimum requirement for wideband CQI reporting

The purpose of the requirementsisto verify that the UE istracking the channel variations and selecting the largest
transport format possible according to the prevailing channel state for the frequency non-selective scheduling.

The reporting accuracy of CQI under frequency non-selective fading conditions is determined by the reporting variance,
the relative increase of the throughput obtained when the transport format is indicated by the reported CQI compared to
the throughput obtained when a fixed transport format is configured according to the reported median CQI, and a
minimum BLER using the transport formats indicated by the reported CQI. To account for sensitivity of the input SNR
the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels
separated by an offset of 1 dB.

For the parameters specified in Table 6.2.3.1.2.1-1 and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) A CQI index not in the set { median CQI -1, median CQI, median CQI +1} shall be reported at least a% of the
time where a% is specified in Table 6.2.3.1.2.1-2;

b) The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index and that obtained when transmitting a fixed transport format configured according to the wideband
CQI median shall be> y, where y is specified in Table 6.2.3.1.2.1-2;

¢) When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for
the indicated transport formats shall be greater than or equal to 0.02.
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Table 6.2.3.1.2.1-1: Wideband CQI reporting test under frequency non-selective fading conditions

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
SNR dB 3 | 4 | 9 ] 10
Propagation channel TDLA30-5
Antenna configuration 2x4
Correlation configuration XP High
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS - — -
- - First subcarrier index in the PRB
configuration used for CSI-RS (ko) Row 5,(4)
First OFDM symbol in the PRB used
for CSI-RS (lo) Row 5,(9)
CSI-RS
periodicity and offset slot 51
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for - — -
- First subcarrier index in the PRB
CSl acquisition used for CSI-RS (ko) Row 3,(6)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 3,(13)
NZP CSI-RS-timeConfi
periodicity and offset ’ slot 51
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping @, 9)
configuration (kcst-im, lesi-im) '
CSI-IM timeConfi
periodicity and offgset slot 51
ReportConfigType Periodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 5/0
aperiodicTriggeringOffset Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- )
configuration E\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 000001
RI Restriction N/A
Physical channel for CSI report PUCCH
CQI/RI/PMI delay ms 8
Maximum number of HARQ transmission 1
As specified in Table A.4-2, TBS.2-
Measurement channel 1
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Table 6.2.3.1.2.1-2: Minimum requirements

Parameters Test 1 Test 2
o [%] 5 5
7 1.05 1.05
6.2.3.1.2.2 Minimum requirement for sub-band CQI reporting

The purpose of the requirementsis to verify that the preferred sub-bands can be used for frequency-selective scheduling
under the frequency-selective fading conditions.

The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditionsis determined by a
double-sided percentile of the reported differential CQI offset level O per sub-band, and the relative increase of the
throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a
randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to
the throughput when transmitting a fixed transport format according to the wideband CQI median on a randomly
selected sub-band among all the sub-bands. To account for sensitivity of the input SNR the sub-band CQI reporting
under frequency selective fading conditionsis considered to be verified if the reporting accuracy is met for at least one
of two SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 6.2.3.1.2.2-1 and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) A sub-band differential CQI offset level of O shall be reported at least a% of the time but less than % of the
time for each sub-band, where o and § are specified in Table 6.2.3.1.2.2-2;

b) The ratio of the throughput obtained when transmitting the corresponding transport format on a randomly
selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when
transmitting the transport format indicated by the reported wideband CQI median on arandomly selected sub-
band among all the sub-bands shall be > y, where y is specified in Table 6.2.3.1.2.2-2;

¢) When transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands
with the highest differential CQI offset level, the average BLER for the indicated transport format shall be
greater than or equal to 0.02.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD.
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Table 6.2.3.1.2.2-1: Sub-band CQI reporting test under frequency-selective fading conditions
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Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
SNR dB 5 | 6 | 11 | 12
Two tap model specified in Annex
Propagation channel B.2.4 with a=1, fo = 5Hz, and
14=0.45us
Antenna configuration 2x4
Correlation configuration As per Annex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS - — -
. . First subcarrier index in the PRB
configuration used for CSI-RS (ko) Row 5,(4)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 5,(9)
CSI-RS
periodicity and offset slot 51
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for - — -
- First subcarrier index in the PRB
CSl acquisition used for CSI-RS (ko) Row 3,(6)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 3,(13)
NZI_3 C_S_I-RS-tlmeConflg slot 5/1
periodicity and offset
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping @, 9)
configuration (kcst-im, lesi-im) '
CSI-IM timeConfig
periodicity and offset slot 51
ReportConfigType Aperiodic
CQl-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqgi-Formatindicator Subband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot Not configured
Aperiodic Report Slot Offset 5
CSl request 1in slots i,. wh.er.e mod(i, 5) = 1,
otherwise it is equal to 0
reportTriggerSize 1
One State with one Associated
Report Configuration
CSlI-AperiodicTriggerStateList Associated Report Configuration
contains pointers to NZP CSI-RS
and CSI-IM
aperiodicTriggeringOffset Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- )
configuration E\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 000001
RI Restriction N/A
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 8
Maximum number of HARQ transmission 1
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As specified in Table A.4-2, TBS.2-

Measurement channel 5

Table 6.2.3.1.2.2-2: Minimum requirements

Parameters Test 1 Test 2
a [%] 2 2
L [%] 55 55
y 1.05 1.05

6.2.3.2 TDD
6.2.3.2.1 CQI reporting definition under AWGN
6.2.3.2.1.1 Minimum requirement for CQI periodic reporting

The purpose of the requirements isto verify that the reported CQI values are in accordance with the CQI definition
givenin TS38.214 [12]. The reporting accuracy of CQI under AWGN condition is determined by the reporting variance
and BLER performance using the transport format indicated by the reported CQI median. To account for sensitivity of
theinput SNR the reporting definition is considered to be verified if the reporting accuracy is met for at |east one of two
SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 6.2.3.2.1.1-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) The reported CQI value according to the reference channel shall be in the range of £1 of the reported median
more than 90% of the time.

b) If the PDSCH BLER using the transport format indicated by median CQI isless than or equal to 0.1, then the
BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH
BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport
format indicated by (median CQI-1) shall be less than or equal to 0.1.
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Table 6.2.3.2.1.1-1: CQIl reporting definition test

Parameter Unit Test 1 | Test 2
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD UL-DL pattern FR1.30-1
SNR dB 5 | 6 | 11 | 12
Propagation channel AWGN
Antenna configuration 2x4 with static channel specified in
Annex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS - — -
- - First subcarrier index in the PRB
configuration used for CSI-RS (ko) Row 5,(4)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 5,(9)
CSI-RS
periodicity and offset slot 1011
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for
CSl acquisition First subcarrier index in the PRB Row 3,(6)
used for CSI-RS (ko) '
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 3,(13)
NZI.3 QSI-RS-tlmeConflg slot 10/1
periodicity and offset
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping 4, 9)
configuration (kcst-m, lcsi-im) '
CSI-IM timeConfi
periodicity and offgset slot 1071
ReportConfigType Periodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForInterferenceMeasurements Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 10/9
aperiodicTriggeringOffset Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- )
configuration E\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 010000
RI Restriction N/A
Physical channel for CSI report PUCCH
CQI/RI/PMI delay ms 9.5
Maximum number of HARQ transmission 1
M As specified in Table A.4-2, TBS.2-
easurement channel 4
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6.2.3.2.1.2 Minimum requirement for CQI periodic reporting with Table 3

The purpose of the requirementsisto verify that the reported CQI values are in accordance with the CQI definition
givenin TS38.214 [12]. The reporting accuracy of CQI under AWGN condition is determined by the reporting variance
and BLER performance using the transport format indicated by the reported CQI median. To account for sensitivity of
theinput SNR the reporting definition is considered to be verified if the reporting accuracy is met for at |east one of two
SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 6.2.3.2.1.2-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) Thereported CQI value according to the reference channel shall be in the range of +1 of the reported median
more than 90% of the time.

b) If the PDSCH BLER using the transport format indicated by median CQI isless than or equal to 10°®, then the
BLER using the transport format indicated by the (median CQI+1) shall be greater than 10°5. If the PDSCH
BLER using the transport format indicated by the median CQI is greater than 105, then the BLER using
transport format indicated by (median CQI-1) shall be lessthan or equal to 10°°.

c) Thereported CQI value according to the reference channel shall be> 1.

Table 6.2.3.2.1.2-1: CQI reporting test parameters

Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD UL-DL pattern FR1.30-1
SNR dB -2 | -1
Propagation channel AWGN
Antenna configuration 1x4 with static channel specified in
Annex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5,(4)
configuration used for CSI-RS (ko) '

First OFDM symbol in the PRB used

for CSI-RS (lo) Row 5,(9)
CSI-RS
periodicity and offset slot 101
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 1
CDM Type No CDM
Density (p) 3
NZP CSI-RS for - — -
CSl acquisition First subcarrier index in the PRB Row 1,(0)

used for CSI-RS (Ko)
First OFDM symbol in the PRB used Row 1,(13)
for CSI-RS (lo)

NZP CSI-RS-timeConfig

periodicity and offset slot 101
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping 4, 9)
configuration (kcst-im, lesi-im) '
CSI-IM timeConfig slot 10/1

periodicity and offset
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ReportConfigType Periodic
CQI-table Table 3
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqgi-Formatindicator Wideband
reportQuantity cri-RI-PMI-CQI (Note 1)
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 10/9
aperiodicTriggeringOffset Not configured
Codebook configuration Not configured
Physical channel for CSI report PUCCH
CQI/RI delay ms 9.5
Maximum number of HARQ transmission 1
Measurement channel As specified in Table A.4-4,

TBS.4-2
Note 1: The bitwidth of PMI for UCI on PUCCH in a case 1-port CSI-RS is configured as channel
measurement resource is given in [10], section 6.3.1.1.2.

6.2.3.2.1.3 Minimum requirement for CQI reporting for PCell on band with shared spectrum

access

The purpose of the requirementsisto verify that the reported CQI values are in accordance with the CQI definition
givenin TS 38.214 [12] for PCell on band with shared spectrum access. For each Downlink Transmission Duration the
transmission power offset is randomly chosen between [0, +6] dB and 2 sets of CQI reports are obtained for each
transmission power offset. The reporting accuracy of CQI under AWGN condition is determined by the reporting
variance and BLER performance using the transport format indicated by the reported CQI median for each power
offset. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting
accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 6.2.3.2.1.3-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) For each transmission power offset the reported CQI value according to the reference channel shall be in the
range of +1 of the reported median more than 90% of the time.

b) For each transmission power offset, if the PDSCH BLER using the transport format indicated by median CQI is
less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be
greater than 0.1. For each transmission power offset, if the PDSCH BLER using the transport format indicated
by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall
be less than or equal to 0.1.

c) The absolute difference in median CQI for each of transmission power offset shall be> 2.
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Table 6.2. 3.2.1.3-1: CQI reporting test parameters for PCell on band with shared spectrum access

Parameter Unit Test 1
Bandwidth MHz 20
Subcarrier spacing kHz 30
Duplex Mode TDD
Downlink Transmission Model As specified in Annex B.5
Downlink period 5
LBT failure probability (pLer) 0.25
Downlink SDé‘)twnlink transmission duration values {4,6,7}
Transmission Occupied OFDM symbols in slot other 14
Model than the last slot of the downlink
Parameters .
duration
Occupied OFDM symbols in the last 14
slot set of the downlink duration
TDD UL-DL pattern FR1.30-7
SNR dB 5 | 6
E, for power offset 1 dBm/Hz -112
E, for power offset 2 dBm/Hz -106
Propagation channel AWGN
Antenna configuration 2x4 with static channel specified in
Annex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Aperiodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
First subcarrier index in the PRB Row 5,(4)
ZP CSI-RS used for CSI-RS (ko) '
configuration First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 5,(9)
ﬁﬁelr\?asl and offset slot Not configured
. 1in slots i, where mod(i, 10) =1,
ZP CSI-RS trigger otherwise it is equal to O
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for | First subcarrier index in the PRB Row 3,(6)
CSl acquisition used for CSI-RS (ko)
First OFDM symbol in the PRB used Row 3,(3)
for CSI-RS (lo) '
ﬁﬁelr\?asl and offset slot Not configured
aperiodicTriggeringOffset 0
CSI-IM resource Type Aperiodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping . 9)
configuration (kcst-im,Icsi-im) '
CSI-IM timeConfig slot Not configured

interval and offset
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ReportConfigType Aperiodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements configured
timeRestrictionForinterferenceMeasurements configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 7
CSl request 1in slots i, where mod(i, 10) =1,
otherwise it is equal to 0
reportTriggrtSize 1
CSI-AperiodicTriggerStateList One State with one Associated

Report Configuration
Associated Report Configuration
contains pointers to NZP CSI-RS

and CSI-IM

Codebook Type typel-SinglePanel

Codebook Mode 1
Codebook CodebookConfig- )
configuration E\ll,CodebookCo%fig-NZ) Not configured

CodebookSubsetRestriction 010000

RI Restriction N/A
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 9.5
Maximum number of HARQ transmission 1
Measurement channel As specified in Table A.4-2,

TBS.2-8

6.2.3.2.2 CQI reporting under fading conditions

6.2.3.2.2.1 Minimum requirement for wideband CQI reporting

The purpose of the requirementsisto verify that the UE istracking the channel variations and selecting the largest
transport format possible according to the prevailing channel state for the frequency non-selective scheduling.

The reporting accuracy of CQI under frequency non-selective fading conditions is determined by the reporting variance,
the relative increase of the throughput obtained when the transport format is indicated by the reported CQI compared to
the throughput obtained when a fixed transport format is configured according to the reported median CQI, and a
minimum BLER using the transport formats indicated by the reported CQI. To account for sensitivity of the input SNR
the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels
separated by an offset of 1 dB.

For the parameters specified in Table 6.2.3.2.2.1-1 and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) A CQI index not in the set { median CQI -1, median CQI, median CQI +1} shall be reported at least a% of the
time where a% is specified in Table 6.2.3.2.2.1-2;

b) The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index and that obtained when transmitting a fixed transport format configured according to the wideband
CQI median shall be> y, where y is specified in Table 6.2.3.2.2.1-2;

¢) When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for
the indicated transport formats shall be greater than or equal to 0.02.
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Table 6.2.3.2.2.1-1: Wideband CQI reporting test under frequency non-selective fading conditions

Parameter Unit Test 1 | Test 2
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD UL-DL pattern FR1.30-1
SNR dB 3 4 9 10
Propagation channel TDLA30-5
Antenna configuration 2x4
Correlation configuration XP High
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS - — -
- - First subcarrier index in the PRB
configuration used for CSI-RS (ko) Row 5,(4)
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 5,(9)
CSI-RS
periodicity and offset slot 1011
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
géraiil;l;ﬁofr?r First subcarrier index in the PRB Row 3,(6)
used for CSI-RS (ko) '
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 3,(13)
NZI.3 QSI-RS-tlmeConflg slot 10/1
periodicity and offset
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping 4, 9)
configuration (kcst-m, lcsi-im) '
CSI-IM timeConfi
periodicity and offgset slot 1071
ReportConfigType Periodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForInterferenceMeasurements Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 10/9
aperiodicTriggeringOffset Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- )
configuration E\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 000001
RI Restriction N/A
Physical channel for CSI report PUCCH
CQI/RI/PMI delay ms 9.5
Maximum number of HARQ transmission 1
M As specified in Table A.4-2, TBS.2-
easurement channel 3
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Table 6.2.3.2.2.1-2: Minimum requirements

Parameters Test 1 Test 2
o [%] 5 5
7 1.05 1.05
6.2.3.2.2.2 Minimum requirement for sub-band CQI reporting

The purpose of the requirementsis to verify that the preferred sub-bands can be used for frequency-selective scheduling
under the frequency-selective fading conditions.

The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditionsis determined by a
double-sided percentile of the reported differential CQI offset level O per sub-band, and the relative increase of the
throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a
randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to
the throughput when transmitting a fixed transport format according to the wideband CQI median on a randomly
selected sub-band among all the sub-bands. To account for sensitivity of the input SNR the sub-band CQI reporting
under frequency selective fading conditionsis considered to be verified if the reporting accuracy is met for at least one
of two SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 6.2.3.2.2.2-1 and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) A sub-band differential CQI offset level of O shall be reported at least a% of the time but less than % of the
time for each sub-band, where o and § are specified in Table 6.2.3.2.2.2-2;

b) The ratio of the throughput obtained when transmitting the corresponding transport format on a randomly
selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when
transmitting the transport format indicated by the reported wideband CQI median on arandomly selected sub-
band among all the sub-bands shall be > y, where y is specified in Table 6.2.3.2.2.2-2;

¢) When transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands
with the highest differential CQI offset level, the average BLER for the indicated transport format shall be
greater than or equal to 0.02.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each available downlink transmission instance for TDD.
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Table 6.2.3.2.2.2-1: Sub-band CQI reporting test under frequency-selective fading conditions
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Parameter Unit Test 1 | Test 2
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD UL-DL pattern FR1.30-1
SNR dB 5 | 6 | 11 | 12
Two tap model specified in Annex
Propagation channel B.2.4 with a=1, fo = 5Hz, and
1¢=0.1125ps
Antenna configuration 2x4
Correlation configuration As per Annex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS - — -
- - First subcarrier index in the PRB
configuration used for CSI-RS (ko) Row 5,(4)
First OFDM symbol in the PRB used
for CSI-RS (lo) Row 5,(9)
CSI-RS
periodicity and offset slot 1011
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
’C\ltélF)a(c:illJ-iZfi’ofr?r First subcarrier index in the PRB Row 3,(6)
used for CSI-RS (ko) '
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 3,(13)
NZI_3 C_S_I-RS-tlmeConflg slot 10/1
periodicity and offset
CSI-IM resource Type Periodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping @, 9)
configuration (kcst-im, lesi-im) '
CSI-IM timeConfi
periodicity and offgset slot 101
ReportConfigType Aperiodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqi-Formatindicator Subband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot Not configured
Aperiodic Report Slot Offset 8
CSl request linslotsi, .wh(.ertle mod(i, 10) = 1,
otherwise it is equal to 0
reportTriggerSize 1
One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report Configuration
contains pointers to NZP CSI-RS
and CSI-IM
aperiodicTriggeringOffset Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook (CodebookConfig- Not configured
configuration N1,CodebookConfig-N2)
CodebookSubsetRestriction 000001
RI Restriction N/A
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 9.5
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Maximum number of HARQ transmission 1
As specified in Table A.4-2, TBS.2-
6

Measurement channel

Table 6.2.3.2.2.2-2: Minimum requirements

Parameters Test 1 Test 2
o [%] 2 2
%] 55 55

y 1.05 1.05

6.2A  Reporting of Channel Quality Indicator (CQI) for CA

6.2A.1 General

This clause includes the requirements for the reporting of channel quality indicator (CQI) with the UE configured for
CA. The purpose is to verify that the CQI is correctly reported in accordance with the CQI definition givenin TS
38.214 [12] for each CC with multiple cells configured for periodic reporting.

6.2A.2 1RX requirements

(Void)
6.2A.3 2RX requirements

6.2A.3.1 CQI reporting definition under AWGN conditions

6.2A.3.1.1 Minimum requirement for periodic CQI reporting

For each CA CQI reporting test defined in Table 6.2A.3.1.1-6, the test requirements and the test parameters are defined
as below.

For each CC, the test parameters are specified in Table 6.2A.3.1.1-1. The additional parameters specified in Table
6.2A.3.1.1-2 are applicable for testson FDD CC. The additional parameters specified in Table 6.2A.3.1.1-3 are
applicable for tests on TDD CC.

For CA with 2 DL CC, for the SNR configuration specified in Table 6.2A.3.1.1-4, and using the downlink physical
channels specified in Annex C.3.1 on each CC, the difference between the wideband CQI indices of PCell and SCell
reported shall be such that

wideband CQI pcai — wideband CQl scei > 2
for more than 90% of the time.

For CA with 3 or more DL CC, for the SNR configuration specified in Table 6.2A.3.1.1-5, and using the downlink
physical channels specified in Annex C.3.1 on each cell, the difference between the wideband CQI indices of PCell and
SCell1 reported, and the difference between the wideband CQI indices of SCell1 and SCell2, 3... reported shall be such
that

wideband CQlpcar —wideband CQlscein > 2
wideband CQl scain — wideband CQlsceiz, 3. > 2

for more than 90% of the time.
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Table 6.2A.3.1.1-1: CA CQI reporting test parameters for FDD and TDD CC

Parameter Unit Value
Propagation channel AWGN
Antenna configuration 1x2 with static channel specified in
Annex B.1

CSI-RS resource Type Periodic

Number of CSI-RS ports (X) 4
ZP CSI-RS ggr':ii;y?s FD'ClDMZ
configuration First subcarrier index in the PRB Row 5,(4)

used for CSI-RS (ko) ows,

First OFDM symbol in the PRB used

for CSI-RS (lo) Row 5,(9)

CSI-RS resource Type Periodic

Number of CSI-RS ports (X) 1
NZP CSI-RS for geDr']\gitTny)pe) No SBM
CSlacquisition First subcarrier index in the PRB Row 2,(6)

used for CSI-RS (ko) ow s,

First OFDM symbol in the PRB used

for CSI-RS (lo) Row 2,(13)

CSI-IM resource Type Periodic
CSI-IM CSI-IM RE pattern 0
configuration CSI-IM Resource Mapping

4,9

(Kcsi-im,lcsi-im)
ReportConfigType Periodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI (Note 1)

timeRestrictionForChannelMeasurements

Not configured

timeRestrictionForlnterferenceMeasurements

Not configured

cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Csi-ReportingBand 1111111

aperiodicTriggeringOffset

Not configured

Codebook configuration

Not configured

Physical channel for CSI report

PUCCH

Maximum number of HARQ transmission

1

Measurement channel

Derived as per section 5.1.3.2 of
TS 38.214 [12]

Note 1: The bitwidth of PMI for UCI on PUCCH in a case 1-port CSI-RS is configured as channel

measurement resource is given in [10], section 6.3.1.1.2.
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Table 6.2A.3.1.1-2;: Additional test parameters for FDD CC

Parameter Unit Value
Duplex Mode FDD
Subcarrier spacin kHz 15
ZP CSI-RS CSI-RS slot 51
configuration periodicity and offset
NZP CSI-RS for | NZP CSI-RS-timeConfig slot 5/1
CSI acquisition periodicity and offset
10/1 if configured as SCell with
TDD PCell (Testl)
CSI-IM CSI-IM timeConfig slot 51
configuration periodicity and offset
CSI-Report periodicity and offset slot 5/0 if configured as PCell
5/1 if configured as SCell with FDD
PCell (Test2)
20/18 if configured as SCell with
TDD PCell (Testl)
8 if configured as PCell
CQIRI/PMI delay ms 12 if configured as SCell
8 for 5MHz and 10MHz,
Sub-band Size RB 16 for 15MHz, 20MHz and 25MHz,

32 for 30MHz, 40MHz and 50MHz

Note 1:  NZP CSI-RS periodicity/offset slots are based on the carrier SCS and CSI reporting
periodicity/offset slots are based on the PCell SCS.
Table 6.2A.3.1.1-3: Additional test parameters for TDD CC
Parameter Unit Value
Duplex Mode TDD
Subcarrier spacing kHz 30
TDD UL-DL pattern FR1.30-1
ZP CSI-RS CSI-RS
configuration periodicity and offset slot 101
NZP CSI-RS for | NZP CSI-RS-timeConfig slot 10/1 if configured as SCell with
CSl acquisition periodicity and offset FDD PCell (Testl)
20/1
CSI-IM CSI-IM timeConfig
configuration periodicity and offset slot 101
CSI-Report periodicity and offset slot 20/19 if configured as PCell
20/18 if configured as SCell with
TDD PCell (Test3)
5/1 if configured as SCell with FDD
PCell (Testl)
14.5 if configured as PCell
12.5 if configured as SCell with
CQI/RI/PMI delay ms TDD PCell (Test3)
9.5 if configured as SCell with FDD
PCell (Testl) (Note 2)
8 for 10MHz, 15MHz, 20MHz and
25MHz,
Sub-band Size RB 16 for 30MHz, 40MHz and 50MHz,

32 for 60MHz, 80MHz, 90MHz and
100MHz

Note 1:

Note 2:

NZP CSI-RS periodicity/offset slots are based on the carrier SCS and CSI reporting
periodicity/offset slots are based on the PCell SCS.

The minimum delay between the NZP CSI-RS for CSI Acquisition transmission and application
of the reported CQI/PMI/RI on PDSCH.

Table 6.2A.3.1.1-4: SNR configurations for 2 DL CA

Parameter

PCell

SCell

SNR (dB)

10.0

4.0
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Table 6.2A.3.1.1-5: SNR configurations for 3 or more DL CA

Parameter

PCell

SCelll

SCell2, 3...

SNR (dB)

12.0

6.0

0.0

Table 6.2A.3.1.1-6: List of CA CQI reporting test

Test number CA duplex mode and SCS combination
1 FDD 15 kHz + TDD 30 kHz
2 FDD 15 kHz + FDD 15 kHz
3 TDD 30 kHz + TDD 30 kHz

Note 1:  The applicability of requirements for different CA duplex modes, SCSs,
is defined in 6.1.1.5.1.

Note 2:  The applicability of requirements for different CA configurations and
bandwidth combination sets is defined in 6.1.1.5.2.

6.2A.3.1.2 Minimum requirement for CQI reporting for SCell on band with shared spectrum

access

The purpose of the requirementsisto verify that the reported CQI values are in accordance with the CQI definition
givenin TS 38.214 [12] for Scell on band with shared spectrum access. For each downlink transmission duration the
transmission power offset is randomly chosen between [0, +6] dB and 2 sets of CQI reports are obtained for each
transmission power offset. The reporting accuracy of CQI under AWGN condition is determined by the reporting
variance and BLER performance using the transport format indicated by the reported CQI median for each power
offset. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting

accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 6.2A.3.1.2-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) For each transmission power offset the reported CQI value according to the reference channel shall bein the

range of +1 of the reported median more than 90% of the time.

b) For each transmission power offset, if the PDSCH BLER using the transport format indicated by median CQI is
less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be
greater than 0.1. For each transmission power offset, if the PDSCH BLER using the transport format indicated
by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall

be less than or equal to 0.1.

¢) The absolute difference in median CQI for each of transmission power offset shall be> 2.

The test parameters for configuring the PCell are specified in Table 6.2A.3.1.2-2, but requirements are only applicable
to SCell on band with shared spectrum access. CSl reporting configuration parameters for SCell are configured on

PCéll and CSl reports are transmitted on PCell.
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Table 6.2A.3.1.2-1: CQI reporting test parameters for SCell on band with shared spectrum access

Parameter Unit Test 1
Bandwidth MHz 20
Subcarrier spacing kHz 30
Duplex Mode TDD
Downlink Transmission Model As specified in Annex B.5
Downlink period ms 5
LBT failure probability (pLer) 0.25
Downlink SD(;)twnlink transmission duration values slot (4,67}
Transmission Occupied OFDM symbols in slot other
Model than the last slot of the downlink symbols 14
Parameters .
duration
Occupied OFDM symbols in the last
slot o?the downlinlzlduration symbols 14
TDD UL-DL pattern FR1.30-7
SNR dB 8 | 9
E, for power offset 1 dBm/Hz -112
E, for power offset 2 dBm/Hz -106
Propagation channel AWGN
Antenna configuration 2x2 with static channel specified in
Annex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5,(4)
configuration used for CSI-RS (ko) '
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 5,(9)
CSI-RS
periodicity and offset slot 101
CSI-RS resource Type Aperiodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NzP Csis for | FISLsubenter raen he PG Row 3©
CStacquisition First OFDM symbol in the PRB used Row 3,(3)
for CSI-RS (lo) ’
NZP CSI-RS-timeConfi )
periodicity and offset ’ slot Not configured
aperiodicTriggeringOffset 0
CSI-IM resource Type Aperiodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping 4, 9)
configuration (kcst-im,lcsi-im) '
CSI-IM timeConfi )
periodicity and offgset slot Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- )
configuration E\ll,CodebookCo%fig-NZ) Not configured
CodebookSubsetRestriction 010000
RI Restriction N/A
CQI/RI/PMI delay ms 9.5
Maximum number of HARQ transmission 1
Measurement channel As specified in Table A.4-2,
TBS.2-8
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Table 6.2A.3.1.2-2: Configuration parameters for PCell

Parameter Unit Test 1
Bandwidth MHz 20
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD UL-DL pattern FR1.30-1
Propagation channel AWGN
Antenna configuration 2x2 with static channel specified in

Annex B.1

Beamforming Model As specified in Annex B.4.1
ReportConfigType Aperiodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements configured
timeRestrictionForlnterferenceMeasurements configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
Csi-ReportingBand 1111111
CSI-Report periodicity and offset slot Not configured
aperiodicTriggeringOffset 7

1in slots i, where mod(i, 10) =1,
otherwise it is equal to 0

reportTriggerSize 1

One State with one Associated

Report Configuration

CSl request

CSI-AperiodicTriggerStateList Associated Report Configuration
contains pointers to NZP CSI-RS
and CSI-IM
Physical channel for CSI report PUSCH

6.2A.4 4RX requirements
6.2A4.1 CQlI reporting definition under AWGN conditions

6.2A4.1.1 Minimum requirement for CQI reporting for SCell on band with shared spectrum
access

The purpose of the requirements isto verify that the reported CQI values are in accordance with the CQI definition
givenin TS 38.214 [12] for Scell on band with shared spectrum access. For each downlink transmission duration the
transmission power offset is randomly chosen between [0, +6] dB and 2 sets of CQI reports are obtained for each
transmission power offset. The reporting accuracy of CQI under AWGN condition is determined by the reporting
variance and BLER performance using the transport format indicated by the reported CQI median for each power
offset. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting
accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 6.2A.4.1.1-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified by the following:

a) For each transmission power offset the reported CQI value according to the reference channel shall be in the
range of +1 of the reported median more than 90% of the time.

b) For each transmission power offset, if the PDSCH BLER using the transport format indicated by median CQI is
less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be
greater than 0.1. For each transmission power offset, if the PDSCH BLER using the transport format indicated
by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall
be less than or equal to 0.1.

c) The absolute difference in median CQI for each of transmission power offset shall be> 2.
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The test parameters for configuring the PCell are specified in Table 6.2A.4.1.1-2, but requirements are only applicable
to SCell on band with shared spectrum access. CSI reporting configuration parameters for SCell are configured on
PCell and CSl reports are transmitted on PCell.

Table 6.2A.4.1.1-1: CQI reporting test parameters for SCell on band with shared spectrum access

Parameter Unit Test 1
Bandwidth MHz 20
Subcarrier spacing kHz 30
Duplex Mode TDD
Downlink Transmission Model As specified in Annex B.5
Downlink period ms 5
LBT failure probability (pLsT) 0.25
Downliqk | SD(;)twnlink transmission duration values slot (4,67}
Transmission =5 - e d OFDM symbols in slot other
Model than the last slot of the downlink symbols 14
Parameters . Yy
duration
Occupied OFDM symbols in the last
slot o?the downlinlzlduration symbols 14
TDD UL-DL pattern FR1.30-7
SNR dB 5 | 6
E, for power offset 1 dBm/Hz -112
E, for power offset 2 dBm/Hz -106
Propagation channel AWGN
Antenna configuration 2x4 with staic channel specified in
nnex B.1
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5,(4)
configuration used for CSI-RS (ko) '
First OFDM symbol in the PRB used
for CSI-RS (|o))/ Row 5,(9)
CSI-RS
periodicity and offset slot 101
CSI-RS resource Type Aperiodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSHRS for | St e ey Row 3,(6)
CSlacquisition First OFDM symbol in the PRB used Row 3,(3)
for CSI-RS (lo) '
NZP CSI-RS-timeConfi )
periodicity and offset ’ slot Not configured
aperiodicTriggeringOffset 0
CSI-IM resource Type Aperiodic
CSI-IM RE pattern 0
CSI-IM CSI-IM Resource Mapping 4, 9)
configuration (kKcst-im,Icsi-im) '
CSI-IM timeConfi )
periodicity and offgset slot Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- )
configuration g\ll,CodebookCo?lfig-NZ) Not configured
CodebookSubsetRestriction 010000
RI Restriction N/A
CQI/RI/PMI delay ms 9.5
Maximum number of HARQ transmission 1
As specified in Table A.4-2,
Measurement channel TBS.2-8
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Table 6.2A.4.1.1-2: Configuration parameters for PCell

Parameter Unit Test 1
Bandwidth MHz 20
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD UL-DL pattern FR1.30-1
Propagation channel AWGN
Antenna configuration 2x4 with static channel specified in
Annex B.1
Beamforming Model As specified in Annex B.4.1
ReportConfigType Aperiodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements configured
timeRestrictionForlnterferenceMeasurements configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
Csi-ReportingBand 1111111
CSI-Report periodicity and offset slot Not configured
aperiodicTriggeringOffset 7
CSl request 1linslotsi, _vvh(_er(_a mod(i, 10) = 1,
otherwise it is equal to 0
reportTriggerSize 1
One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report Configuration
contains pointers to NZP CSI-RS
and CSI-IM
Physical channel for CSI report PUSCH

6.3 Reporting of Precoding Matrix Indicator (PMI)

The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the
relative increase in throughput when the transmitter is configured according to the UE reported PMI compared to the
case when the transmitter is using random precoding, respectively. When the transmitter uses random precoding, for
each PDSCH allocation a precoder is randomly generated with equal propability of each applicablei; and iz
combination and applied to the PDSCH. A fixed transport format (FRC) is configured for al requirements.

The requirements for transmission scheme 1 with higher layer parameter codebookType set to 'typel -SinglePanel' are
specified in terms of the ratio:

y:i

rond

In the definition of y, for 4TX, 8TX, 16TX, and 32TX PMI requirements, tue i 90 % of the maximum throughput

obtained at S\RE using the precoders configured according to the UE reports, and tmd is the throughput measured at

S\Rewith random precoding.

The requirements for transmission scheme 1 with higher layer parameter codebookType set to 'typell' or 'typell-r16' are
specified in terms of the ratio:

tue, followl,follow?2

7/:

t]'ndl, rond2
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In the definition of y, for 16TX PMI requirements, tue’ followd, follow 2 1S 90 % of the maximum throughput obtained at

SNR 100t ol1ows using the precoders configured according to the UE reports, and tmdL rnd 2 iS the throughput measured at

SNR g10m1. follow2 with random precoding.

6.3.1 1RX requirements
(Void)

6.3.2 2RX requirements

6.3.2.1 FDD

6.3.2.1.1 Single PMI with 4TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.2.1.1-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.1.1-2.

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16 223 ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 6.3.2.1.1-1: Test parameters (single layer)
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Parameter Unit Test 1
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLA30-5
Antenna configuration High XP 4 x 2
(N1,N2) = (2,1)
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Periodic
Type
Number of CSI-RS 4
ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
ZP CSI-RS index in the PRB
configuration used for CSI-RS Row 5,(4)
(ko)
First OFDM
symbol in the PRB
u);ed for CSI-RS Row 5,(9)
(lo)
CSI-RS
periodicity and slot 5/1
offset
CSI-RS resource Aperiodic
Type
Number of CSI-RS 4
ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
index in the PRB
][\(l)flz:;SI-RS E'If‘;d for CSI-RS Row 4,(0)
o e 0
acquisition First OFDM
symbol in the PRB
u);ed for CSI-RS Row 4,(13)
(lo)
CSI-RS
periodicity and Not configured
offset
aperiodicTriggering 0
Offset
CSI-IM resource Aperiodic
Type
CSI-IM RE pattern Pattern O
CSI-IM Resource
CSI-IM .
configuration Mapping (4.9)
(Kcsi-im,lcsi-im)
CSI-IM timeConfig
periodicity and slot Not configured
offset
ReportConfigType Aperiodic
CQl-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForinterferenceMeasu Not configured
rements
cgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot Not configured
Aperiodic Report Slot Offset 4
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1in slots i, where mod(i, 5) = 1,
CSlrequest otherwise it is equal to 0
reportTriggerSize 1
One State with one Associated
Report Configuration
CSl-AperiodicTriggerStateList Associated Report Configuration
contains pointers to NZP CSI-RS
and CSI-IM

Codebook Type typel-SinglePanel

Codebook Mode 1

(CodebookConfig-

N1,CodebookConfi (2,2)

9-N2)
ggrﬂ‘%buorglt(i on (CodebookConfig-.

0O1,CodebookConfi (4,1)

g-02)

Cod_el:_)ookSubsetR 11111111

estriction

RI Restriction 00000001
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 7
Maximum number of HARQ 4

transmission

Measurement channel

R.PDSCH.1-6.1 FDD

PDSCH & PDSCH DMRS Precoding
configuration for random Precoding

Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable i1, iz
combination, and with Wideband
granularity

in Annex B.2.3.2.3.

Note 1:  When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (1 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:  If the UE reports in an available uplink reporting instance at slot#n based
on PMI estimation at a downlink slot not later than slot#(n-3), this reported
PMI cannot be applied at the gNB downlink before slot#(n+3).

Note 3:  Randomization of the principle beam direction shall be used as specified

Table 6.3.2.1.1-2: Minimum requirement

Parameter Test 1
y 1.3
6.3.2.1.2 Single PMI with 8TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.2.1.2-1, and using the downlink physical channels specified in Annex C.3.1,

the minimum requirements are specified in Table 6.3.2.1.2-2.
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Table 6.3.2.1.2-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLA30-5
Antenna configuration High XP 8 x 2
(N1,N2) = (4,1)
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Periodic
Type
Number of CSI-RS 4
ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
ZP CSI-RS index in the PRB
configuration used for CSI-RS Row 5,(4)
(ko)
First OFDM
symbol in the PRB
u);ed for CSI-RS Row 5,(9)
(lo)
CSI-RS
periodicity and slot 5/1
offset
CSI-RS resource Aperiodic
Type
Number of CSI-RS 8
ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier
index in the PRB
][\(l)flz:;SI-RS E'Ife?(f(;r CSI-RS Row 8,(4,6)
. ey 0, K1
acquisition First OFDM
symbol in the PRB
u);ed for CSI-RS Row 8,(5)
(lo)
CSI-RS
periodicity and slot Not configured
offset
aperiodicTriggerin 0
gOffset
CSI-IM resource Aperiodic
Type
CSI-IM RE pattern Pattern O
CSI-IM Resource
CSI-IM .
configuration Mapping (4.9)
(Kcsi-im,lcsi-im)
CSI-IM timeConfig
periodicity and slot Not configured
offset
ReportConfigType Aperiodic
CQl-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForinterferenceMeas Not configured
urements
cqgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot Not configured
Aperiodic Report Slot Offset 5
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1in slots i, where mod(i, 5) = 1,
CSlrequest otherwise it is equal to 0
reportTriggerSize 1
One State with one Associated
Report Configuration
CSl-AperiodicTriggerStateList Associated Report Configuration
contains pointers to NZP CSI-
RS and CSI-IM
Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,CodebookConf (4,2)
ig-N2)
ggrﬂ‘%buorglt(i on (CodebookConfig-
01,CodebookConf (4,1)
ig-02)
Cod_el:_)ookSubsetR Ox EEEF
estriction
RI Restriction 00000010
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 9
Maximum number of HARQ 4
transmission
Measurement channel R.PDSCH.1-6.2

PDSCH & PDSCH DMRS
Precoding configuration for random
Precoding

Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable i1, iz
combination, and with Wideband
granularity

Note 1:

When Throughput is measured using random precoder selection, the

precoder shall be updated in each slot (1 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:

If the UE reports in an available uplink reporting instance at slot#n

based on PMI estimation at a downlink slot not later than slot#(n-4), this
reported PMI cannot be applied at the gNB downlink before slot#(n+4).

Note 3:
in Annex B.2.3.2.3.

Randomization of the principle beam direction shall be used as specified

Table 6.3.2.1.2-2: Minimum requirement

Parameter

Test 1

Y

15

6.3.2.1.3 Multiple PMI with 16 TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.2.1.3-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.1.3-2.

Table 6.3.2.1.3-1: Test parameters (dual-layer)

Parameter Unit Test 1
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLC300-5
High XP 16 x 2

Antenna configuration (NLN2) = (4.2)

As specified in Annex B.4.1

Beamforming Model

CSI-RS resource —
Type Aperiodic
ggngsd;:tﬁ)n Number of CSI- .
J RS ports (X)
CDM Type FD-CDM2
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Density (p) 1
First subcarrier
index in the PRB
used for CSI-RS Row 5,(4)
(ko)
First OFDM
symbol in the PRB
used for CSI-RS Row 5,(9)
(lo)
CSI-RS )
interval and offset slot Not configured
i . 1in slots i, where mod(i, 5) = 1,
ZP CSI-RS trigger otherwise it is equal to 0
CSI-RS resource Aperiodic
Type p
Number of CSI- 16
RS ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier
index in the PRB
fhéch’:;SI-RS used for CSI-RS Row 12,(2, 4, 6, 8)
L (Ko, K1, ko, ks)
acquisition First OFDM
symbol in the PRB
used for CSI-RS Row 12,(5)
(lo)
CSI-RS )
interval and offset slot Not configured
aperiodicTriggerin 0
gOffset
CSI-IM resource Aperiodic
Type
CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuration | Mapping (4,9)
(Kcsi-im,lcsi-im)
CSI-IM timeConfig )
interval and offset slot Not configured
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForlnterferenceMeas Not confiqured
urements 9
cqi-Formatindicator Wideband
pmi-Formatindicator Subband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 5

CSl request

1in slots i, where mod(i, 5) = 1,
otherwise it is equal to 0

reportTriggerSize

1

CSI-AperiodicTriggerStateList

One State with one Associated
Report Configuration
Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM

Codebook
configuration

Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-

N1,CodebookConf 4,2)

ig-N2)
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(CodebookConfig-
0O1,CodebookCon (4,4)
fig-02)
CodebookSubset 0x
Restriction FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
RI Restriction 00000010
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 9
Maximum number of HARQ 4

transmission

Measurement channel

R.PDSCH.1-6.3 FDD

PDSCH & PDSCH DMRS
Precoding configuration for random
Precoding

Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable i1, i2
combination, and with i1

wideband granularity and i2
subband granularity
When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (1 ms granularity) with equal
probability of each applicable i1, i combination.
If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#(n-4),
this reported PMI cannot be applied at the gNB downlink before
slot#(n+4).
Randomization of the principle beam direction shall be used as
specified in Annex B.2.3.2.3.

Note 1:

Note 2:

Note 3:

Table 6.3.2.1.3-2: Minimum requirement

Parameter Test 1
y 2.5

6.3.2.1.4 Single PMI with 32TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.2.1.4-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.1.4-2.

Table 6.3.2.1.4-1: Test parameters (dual-layer)

Parameter Unit Test 1

Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLA30-5
Antenna configuration g\'&hNé?f% 4)1( 42)
Beamforming Model As specified in Annex B.4.1

CSI-RS resource Aperiodic

Type

Number of CSI- 4

RS ports (X)

CDM Type FD-CDM2

Density (p) 1
ZP CSI-RS First subcarrier
configuration index in the PRB

used for CSI-RS Row 5,(4)

(ko)

First OFDM

symbol in the PRB

u);ed for CSI-RS Row 5,(9)

(lo)

ETSI



ETSI TS 138 101-4 V16.20.0 (2025-04)

3GPP TS 38.101-4 version 16.20.0 Release 16 231
CSI-RS )
interval and offset slot Not configured
. lin slots i, where mod(i, 5) = 1,
ZP CSI-RS trigger otherwise it is equal to 0
_(I?SI-RS resource Aperiodic
ype
Number of CSI- 32
RS ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier
index in the PRB
NZP CSI-RS used for CSI-RS Row 17,(2, 4, 6, 8)
for CSI (ko, K1, ka2, ks)
acquisition First OFDM
symbol in the PRB
used for CSI-RS Row 17,(5, 12)
(lo, 1)
CSI-RS )
interval and offset slot Not configured
aperiodicTriggerin 0
gOffset
_(r:SI-IM resource Aperiodic
ype
CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuration | Mapping (4,9)
(Kcst-im,lcsi-im)
CSI-IM timeConfig )
interval and offset slot Not configured
ReportConfigType Aperiodic
CQl-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure )
Not configured
ments
timeRestrictionForlnterferenceMeas Not configured
urements
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 5

CSl request

lin slots i, where mod(i, 5) = 1,
otherwise it is equal to 0

reportTriggerSize

1

CSI-AperiodicTriggerStateList

One State with one Associated
Report Configuration
Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM

Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,CodebookConf (4,4)
ig-N2)
(CodebookConfig-
Codebook 0O1,CodebookCon (4,4)
configuration fig-02)
CodebookSubset Ox
Restriction FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
RI Restriction 00000010
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Physical channel for CSI report PUSCH

CQI/RI/PMI delay ms 9

Maximum number of HARQ 4

transmission

Measurement channel R.PDSCH.1-6.3 FDD

Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable i1, iz
combination, and with
Wideband granularity

Note 1:  When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (1 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:  If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#(n-4),
this reported PMI cannot be applied at the gNB downlink before
slot#(n+4).

Note 3:  Randomization of the principle beam direction shall be used as
specified in Annex B.2.3.2.3.

PDSCH & PDSCH DMRS
Precoding configuration for random
Precoding

Table 6.3.2.1.4-2: Minimum requirement

Parameter Test 1
y 5.0
6.3.2.1.5 Multiple PMI with 16 TX Typell Codebook

For the parameters specified in Table 6.3.2.1.5-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.1.5-2.
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Table 6.3.2.1.5-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLA30-5
Antenna configuration XP Medium 16 x 2
(N1,N2) = (4,2)
Beamforming Model As specified in Annex B.4.1
_IC_:SI-RS resource Aperiodic
ype
Number of CSI-RS 4
ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier index
ZP CSI-RS in the PRB used for Row 5,(4)
configuration | CSI-RS (ko)
First OFDM symbol
in the PRB used for Row 5,(9)
CSI-RS (lo)
icr:ltselr\F/aaSI and offset slot Not configured
. 1in slots i, where mod(i, 5) = 1,
ZP CSI-RS trigger otherwise it is equal to 0
CSI-RS resource Aperiodic
Type
Number of CSI-RS 16
ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier index
;\IZP CSI-RS in the PRB used for Row 12,(2, 4, 6, 8)
or CSI
acquisition C_Sl-RS (ko, ki, ko, k3)
First OFDM symbol
in the PRB used for Row 12,(5)
CSI-RS (lo)
ﬁﬁelr\?asl and offset slot Not configured
aperiodicTriggeringO
0
ffset
_IC_:SI-IM resource Aperiodic
ype
CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuration | Mapping (4,9)
(Kcsi-im,lcsi-im)
icr:ltselr\l/l\éll tggg%;gg? slot Not configured
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
t;rr:l(:RestnctlonForChanneIMeasurem Not configured
timeRestrictionForlnterferenceMeasur Not configured
ements
cqi-Formatindicator Wideband
pmi-Formatindicator Subband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 5
1in slots i, where mod(i, 5) = 1,
CSl request otherwise it is equal to O
reportTriggerSize 1
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One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM

Codebook Type typell
L (numberOfBeams) 2
Npsk 8
(phaseAlphabetSize)
subbandAmplitude True
(CodebookConfig-
Codgbook H%GodebookConflg- (4,2)
configuration (CodebookConfig-
0O1,CodebookConfig- (4,4)
02)
CodebookSubsetRes Ox 7FF
triction FFFF FFFF FFFF FFFF
RI Restriction (typell- 10
RI-Restriction)
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 9
Maximum number of HARQ 4

transmission
Measurement channel R.PDSCH.1-6.3 FDD
Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable iy, iz
combination, and with i1
wideband granularity and iz
subband granularity

Note 1:  When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (1 ms granularity) with equal
probability of each applicable i1, i combination. The random precoder
generation shall follow 'typel-SinglePanel' codebook configuration as
specified in table 6.3.2.1.3-1.

Note 2:  If the UE reports in an available uplink reporting instance at slot#n based
on PMI estimation at a downlink slot not later than slot#(n-4), this
reported PMI cannot be applied at the gNB downlink before slot#(n+4).

Note 3:  Randomization of the dual-cluster beam directions shall be used as
specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall
be fixed as 1 during the test.

PDSCH & PDSCH DMRS Precoding
configuration for random Precoding

Table 6.3.2.1.5-2: Minimum requirement

Parameter Test 1
y 1.9
6.3.2.1.6 Multiple PMI with 16 TX Enhanced Type |l Codebook

For the parameters specified in Table 6.3.2.1.6-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.1.6-2.
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Table 6.3.2.1.6-1: Test parameters (dual-layer)

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16 237 ETSI TS 138 101-4 V16.20.0 (2025-04)

Parameter Unit Test 1
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLA30-5
Antenna configuration XP Medium 16 x 2
(N1,N2) = (4,2)
Beamforming Model As specified in Annex B.4.1
_IC_:SI-RS resource Aperiodic
ype
Number of CSI-RS 4
ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier index
ZP CSI-RS in the PRB used for Row 5,(4)
configuration | CSI-RS (ko)
First OFDM symbol
in the PRB used for Row 5,(9)
CSI-RS (lo)
icr:ltselr\F/aaSI and offset slot Not configured
. 1in slots i, where mod(i, 5) = 1,
ZP CSI-RS trigger otherwise it is equal to 0
CSI-RS resource Aperiodic
Type
Number of CSI-RS 16
ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier index
;\IZP CSI-RS in the PRB used for Row 12,(2, 4, 6, 8)
or CSI
acquisition C_Sl-RS (ko, ki, ko, k3)
First OFDM symbol
in the PRB used for Row 12,(5)
CSI-RS (lo)
ﬁﬁelr\?asl and offset slot Not configured
aperiodicTriggeringO
0
ffset
_IC_:SI-IM resource Aperiodic
ype
CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuration | Mapping (4,9)
(Kcsi-im,lcsi-im)
icr:ltselr\l/l\éll tggg%;gg? slot Not configured
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
t;rr:l(:RestnctlonForChanneIMeasurem Not configured
timeRestrictionForlnterferenceMeasur Not configured
ements
cqi-Formatindicator Wideband
pmi-Formatindicator Not configured
Sub-band Size RB 4
csi-ReportingBand 1111111111112
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 5
1in slots i, where mod(i, 5) = 1,
CSl request otherwise it is equal to O
reportTriggerSize 1
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CSI-AperiodicTriggerStateList

One State with one Associated
Report Configuration
Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM

Codebook Type typell-ri6

paramCombination- 6

ri6 (L =4, pv=1/2, 3=1/2)

R(numberOfPMISub

bandsPerCQISubban 1

d-r16)

(CodebookConfig-
Codebook N1,CodebookConfig- 4,2)
configuration | N2)

(CodebookConfig-

01,CodebookConfig- 4,4)

02)

CodebookSubsetRes Ox 7FF

triction FFFF FFFF FFFF FFFF

RI Restriction (typell-

RI-Restriction-r16) 0010
Physical channel for CSI report PUSCH

CQI/RI/PMI delay ms 9
Maximum number of HARQ 4

transmission
Measurement channel R.PDSCH.1-6.3 FDD
Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable iy, iz
combination, and with i1
wideband granularity and iz
subband granularity
When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (1 ms granularity) with equal
probability of each applicable i1, i combination. The random precoder
generation shall follow 'typel-SinglePanel' codebook configuration as
specified in table 6.3.2.1.3-1.
If the UE reports in an available uplink reporting instance at slot#n based
on PMI estimation at a downlink slot not later than slot#(n-4), this
reported PMI cannot be applied at the gNB downlink before slot#(n+4).
Randomization of the dual-cluster beam directions shall be used as
specified in AnnexB.2.3.2.3A. The value of relative power ratio (p) shall
be fixed as 1 during the test.

PDSCH & PDSCH DMRS Precoding
configuration for random Precoding

Note 1:

Note 2:

Note 3:

Table 6.3.2.1.6-2: Minimum requirement

Parameter Test 1
y 2.2

6.3.2.2 TDD

6.3.2.2.1 Single PMI with 4TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.2.2.1-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.2.1-2.
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Table 6.3.2.2.1-1: Test parameters (single layer)
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Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configuration FR1.30-1 as sp:ufled in Annex
Propagation channel TDLA30-5
Antenna configuration High XP 4 x 2
(N1,N2) =(2,1)
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Periodic
Type
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
ZP CSI-RS index in the PRB Row 5,(4)
configuration used for CSI-RS '
(ko)
First OFDM
symbol in the PRB
u)sl,ed for CSI-RS Row 5,(9)
(lo)
CSI-RS
periodicity and slot 10/1
offset
_(I?SI-RS resource Aperiodic
ype
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
index in the PRB
;\IZP CSI-RS used for CSI-RS Row 4,(0)
or €Sl (ko)
acquisition First OFDM
symbol in the PRB
u);ed for CSI-RS Row 4,(13)
(lo)
CSI-RS
periodicity and slot Not configured
offset
aperiodicTriggerin 0
gOffset
_(I?SI-IM resource Aperiodic
ype
CSI-IM RE pattern Pattern O
CSI-IM Resource
CSI-IM )
configuration Mapping (4.9)
(Kcst-im,lcsi-im)
CSI-IM timeConfig
periodicity and slot Not configured
offset
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForlnterferenceMeas Not configured
urements
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot Not configured
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Aperiodic Report Slot Offset 8
CSl request 1linslotsi, .wh(.erg mod(i, 10) =
1, otherwise it is equal to 0
reportTriggerSize 1
One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM
Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,CodebookConf (2,2)
ig-N2)
(c:::rﬂ‘?gbuc;gt(i on (CodebookConfig-
0O1,CodebookCon (4,1)
fig-02)
Code_bo_okSubset 11111111
Restriction
RI Restriction 00000001
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 6
Maximum number of HARQ 4
transmission
Measurement channel R.PDSCH.2-8.1 TDD
Single Panel Type |, Random
recoder selection updated per
PDSCH & PDS.CH D.MRS IDslot, with equal protFJ)abiIity gf
Precoding configuration for random . .
Precoding each_ appllcable i1, i2
combination, and with
Wideband granularity

Note 1:

When Throughput is measured using random precoder selection, the

precoder shall be updated in each slot (0.5 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:

If the UE reports in an available uplink reporting instance at slot #n

based on PMI estimation at a downlink slot not later than slot#(n-4),
this reported PMI cannot be applied at the gNB downlink before

slot#(n+4).
Note 3:

specified in Annex B.2.3.2.3.

Randomization of the principle beam direction shall be used as

Table 6.3.2.2.1-2: Minimum requirement

Parameter

Test 1

Y

1.3

6.3.2.2.2 Single PMI with 8TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.2.2.2-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.2.2-2.
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Table 6.3.2.2.2-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configurations FR1.30-1 as sp:ufled in Annex
Propagation channel TDLA30-5
Antenna configuration High XP 8 x 2
(N1,N2) = (4,1)
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Periodic
Type
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
ZP CSI-RS index in the PRB Row 5,(4)
configuration used for CSI-RS '
(ko)
First OFDM
symbol in the PRB
u)sl,ed for CSI-RS Row 5,(9)
(lo)
CSI-RS
periodicity and slot 10/1
offset
_(I?SI-RS resource Aperiodic
ype
Number of CSI- 8
RS ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier
index in the PRB
;\IZP CSI-RS used for CSI-RS Row 8,(4,6)
or Csl. (ko, ka)
acquisition First OFDM
symbol in the PRB
u);ed for CSI-RS Row 8,(5)
(lo)
CSI-RS
periodicity and slot Not configured
offset
aperiodicTriggerin 0
gOffset
_(I?SI-IM resource Aperiodic
ype
CSI-IM RE pattern Pattern O
CSI-IM Resource
CSI-IM )
configuration Mapping (4.9)
(Kcst-im,lcsi-im)
CSI-IM timeConfig
periodicity and slot Not configured
offset
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForlChannelMeasur Not configured
ements
timeRestrictionForlnterferenceMeas Not configured
urements
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot Not configured
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Aperiodic Report Slot Offset 8
CSl request 1linslotsi, .wh(.erg mod(i, 10) =
1, otherwise it is equal to 0
reportTriggerSize 1
One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM
Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,CodebookConf (4,2)
ig-N2)
(c:::rﬂ‘?gbuc;gt(i on (CodebookConfig-
0O1,CodebookCon (4,1)
fig-02)
Code_bo_okSubset Ox EEFF
Restriction
RI Restriction 00000010
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 7
Maximum number of HARQ 4
transmission
Measurement channel R.PDSCH.2-8.2 TDD
Single Panel Type |, Random
recoder selection updated per
PDSCH & PDS.CH D.MRS IDslot, with equal protFJ)abiIity gf
Precoding configuration for random . .
Precoding each_ appllcable i1, i2
combination, and with
Wideband granularity

Note 1:

When Throughput is measured using random precoder selection, the

precoder shall be updated in each slot (0.5 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:

If the UE reports in an available uplink reporting instance at slot#n

based on PMI estimation at a downlink slot not later than slot#(n-6),
this reported PMI cannot be applied at the gNB downlink before

slot#(n+6).
Note 3:

specified in Annex B.2.3.2.3.

Randomization of the principle beam direction shall be used as

Table 6.3.2.2.2-2: Minimum requirement

Parameter

Test 1

Y

15

6.3.2.2.3 Multiple PMI with 16 TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.2.2.3-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.2.3-2.
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Table 6.3.2.2.3-1: Test parameters (dual-layer)

Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configurations FR1.30-1 as sp:cn‘led in Annex
Propagation channel TDLC300-5
' . High XP 16 x 2
Antenna configuration (NLN2) = (4.2)
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Aperiodic
Type P
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
index in the PRB
ZP CSI-RS | used for CSI-RS Row5,(4)
configuration (ko)
First OFDM
symbol in the PRB
used for CSI-RS Row 5,(9)
(lo)
CSI-RS )
interval and offset slot Not configured
i . 1in slots i, where mod(i, 10) =
ZP CSI-RS trigger 1, otherwise it is equal to O
CSI-RS resource Aperiodic
Type P
Number of CSI- 16
RS ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier
index in the PRB
NZP CSI-RS used for CSI-RS Row 12,(2, 4, 6, 8)
for CSI (ko, ki, ko, k3)
acquisition First OFDM
symbol in the PRB
used for CSI-RS Row 12,(5)
(lo)
CSI-RS )
interval and offset slot Not configured
aperiodicTriggerin 0
gOffset
CSI-IM resource Aperiodic
Type P
CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuration | Mapping (4,9)
(kcst-m, lcsi-im)
CSI-IM timeConfig )
interval and offset slot Not configured
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ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForlChannelMeasur Not configured
ements
timeRestrictionForlnterferenceMeas Not configured
urements
cqi-Formatindicator Wideband
pmi-Formatindicator Subband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 8

1in slots i, where mod(i, 10) =
CSl request 1, otherwise itis equal to O
reportTriggerSize 1
One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM
Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,CodebookConf 4,2)
ig-N2)
Codebook (CodebookConfig-
configuration 0O1,CodebookCon (4,4)
fig-02)
CodebookSubset 0x
Restriction FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
RI Restriction 00000010

Physical channel for CSI report PUSCH

CQI/RI/PMI delay ms 7

Maximum number of HARQ 4

transmission

Measurement channel R.PDSCH.2-8.3 TDD

Single Panel Type |, Random
precoder selection updated per

PDSCH & PDSCH DMRS slot, with equal probability of

Precoding configuration for random each applicable i1, i2

Precoding combination, and with i1

wideband granularity and i2
subband granularity

Note 1:  When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (0.5 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:  If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#(n-6),
this reported PMI cannot be applied at the gNB downlink before
slot#(n+6).

Note 3:  Randomization of the principle beam direction shall be used as
specified in Annex B.2.3.2.3.

Table 6.3.2.2.3-2: Minimum requirement

Parameter

Test 1

Y

2.5

6.3.2.2.4 Single PMI with 32TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.2.2.4-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.2.4-2.
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Table 6.3.2.2.4-1: Test parameters (dual-layer)

Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configurations FR1.30-1 as sp:cn‘led in Annex
Propagation channel TDLA30-5
' . High XP 32 x 2
Antenna configuration (NLN2) = (4,4)
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Aperiodic
Type P
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
index in the PRB
ZP CSI-RS used for CSI-RS Row5,(4)
configuration (ko)
First OFDM
symbol in the PRB
used for CSI-RS Row 5,(9)
(lo)
CSI-RS )
interval and offset slot Not configured
i . 1in slots i, where mod(i, 10) =
ZP CSI-RS trigger 1, otherwise it is equal to O
CSI-RS resource Aperiodic
Type P
Number of CSI- 32
RS ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier
index in the PRB
NZP CSI-RS used for CSI-RS Row 17,(2, 4, 6, 8)
for CSI (ko, ki, ko, k3)
acquisition First OFDM
symbol in the PRB
used for CSI-RS Row 17,(5, 12)
(lo, l1)
CSI-RS )
interval and offset slot Not configured
aperiodicTriggerin 0
gOffset
CSI-IM resource Aperiodic
Type P
CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuration | Mapping (4,9)
(Kcsi-im,lcsi-im)
CSI-IM timeConfig )
interval and offset slot Not configured
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ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForlChannelMeasur Not configured
ements
timeRestrictionForlnterferenceMeas Not configured
urements
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 8
1in slots i, where mod(i, 10) =
CSl request 1, otherwise itis equal to O
reportTriggerSize 1
One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM
Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,CodebookConf (4,4)
ig-N2)
(CodebookConfig-
Codebook 0O1,CodebookCon (4,4)
configuration fig-02)
CodebookSubset 0x
Restriction FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
RI Restriction 00000010
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 7
Maximum number of HARQ 4

Measurement channel

R.PDSCH.2-8.3 TDD

PDSCH & PDSCH DMRS
Precoding configuration for random
Precoding

Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable i1, iz
combination, and with
Wideband granularity

Note 1:

When Throughput is measured using random precoder selection, the

precoder shall be updated in each slot (0.5 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:

If the UE reports in an available uplink reporting instance at slot#n

based on PMI estimation at a downlink slot not later than slot#(n-6),
this reported PMI cannot be applied at the gNB downlink before

slot#(n+6).
Note 3:

specified in Annex B.2.3.2.3.

Randomization of the principle beam direction shall be used as

Table 6.3.2.2.4-2: Minimum requirement

Parameter

Test 1

Y

5.0
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6.3.2.2.5 Multiple PMI with 16 TX Typell Codebook

For the parameters specified in Table 6.3.2.2.5-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.2.5-2.
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Table 6.3.2.2.5-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configurations FR1.30-1 as spfcified in Annex
Propagation channel TDLA30-5
Antenna configuration xp MEd'uT 16 x 2
(N1,N2) = (4,2)

Beamforming Model As specified in Annex B.4.1

CSI-RS resource Type Aperiodic

Number of CSI-RS 4

ports (X)

CDM Type FD-CDM2

Density (p) 1

First subcarrier index
ZP CSI-RS | in the PRB used for Row 5,(4)
configuratio | CSI-RS (ko)
n First OFDM symbol in

the PRB used for CSI- Row 5,(9)

RS (lo)

i(fwfélr\?zaslan d offset slot Not configured

. 1 in slots i, where mod(i, 10) =

ZP CSI-RS trigger 1, otherwise it is equél to ())

CSI-RS resource Type Aperiodic

Number of CSI-RS 16

ports (X)

CDM Type CDM4 (FD2, TD2)

Density (p) 1

First subcarrier index
NZP CSlI- in the PRB used for Row 12,(2, 4, 6, 8)
RS for CSI CSI-RS (ko, ki, k2, ka)
acquisition First OFDM symbol in

the PRB used for CSI- Row 12,(5)

RS (lo)

i(r:salr\'/?jan d offset slot Not configured

aperiodicTriggeringOff 0

set

CSI-IM resource Type Aperiodic

CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuratio | Mapping (4,9)
n (Kcsi-im,lcsi-im)

ﬁir\l/'\a/lll gwg%?fgg? slot Not configured
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
teirr?t(:RestrictionForlChannelMeasurem Not configured
grr?]zlr?tistrictionForlnterferenceMeasur Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Subband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 8

CSl request

1in slots i, where mod(i, 10) =
1, otherwise it is equal to O

reportTriggerSize

1
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One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM

Codebook Type typell
L (numberOfBeams) 2
Npsk 8
(phaseAlphabetSize)
subbandAmplitude True
(CodebookConfig-
Codebook N1,CodebookConfig- 4,2)
configuratio | N2)
n (CodebookConfig-
0O1,CodebookConfig- (4,4)
02)
CodebookSubsetRestri Ox 7FF
ction FFFF FFFF FFFF FFFF
RI Restriction (typell- 10
RI-Restriction)
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 7
Maximum number of HARQ 4

transmission
Measurement channel R.PDSCH.2-8.3 TDD
Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable iy, iz
combination, and with i1
wideband granularity and iz
subband granularity

Note 1:  When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (0.5 ms granularity) with equal
probability of each applicable i1, i combination. The random precoder
generation shall follow 'typel-SinglePanel' codebook configuration as
specified in table 6.3.2.2.3-1.

Note 2:  If the UE reports in an available uplink reporting instance at slot#n based
on PMI estimation at a downlink slot not later than slot#(n-6), this
reported PMI cannot be applied at the gNB downlink before slot#(n+6).

Note 3:  Randomization of the dual-cluster beam directions shall be used as
specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall
be fixed as 1 during the test.

PDSCH & PDSCH DMRS Precoding
configuration for random Precoding

Table 6.3.2.2.5-2: Minimum requirement

Parameter Test 1
y 1.9
6.3.2.2.6 Multiple PMI with 16 Tx Enhanced Type Il Codebook

For the parameters specified in Table 6.3.2.2.6-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.2.6-2.

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16 253 ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 6.3.2.2.6-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configurations FR1.30-1 as spfcified in Annex
Propagation channel TDLA30-5
Antenna configuration xp MEd'uT 16 x 2
(N1,N2) = (4,2)

Beamforming Model As specified in Annex B.4.1

CSI-RS resource Type Aperiodic

Number of CSI-RS 4

ports (X)

CDM Type FD-CDM2

Density (p) 1

First subcarrier index
ZP CSI-RS | in the PRB used for Row 5,(4)
configuratio | CSI-RS (ko)
n First OFDM symbol in

the PRB used for CSI- Row 5,(9)

RS (lo)

i(fwfélr\?zaslan d offset slot Not configured

. 1 in slots i, where mod(i, 10) =

ZP CSI-RS trigger 1, otherwise it is equél to ())

CSI-RS resource Type Aperiodic

Number of CSI-RS 16

ports (X)

CDM Type CDM4 (FD2, TD2)

Density (p) 1

First subcarrier index
NZP CSlI- in the PRB used for Row 12,(2, 4, 6, 8)
RS for CSI CSI-RS (ko, ki, k2, ka)
acquisition First OFDM symbol in

the PRB used for CSI- Row 12,(5)

RS (lo)

i(r:salr\'/?jan d offset slot Not configured

aperiodicTriggeringOff 0

set

CSI-IM resource Type Aperiodic

CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuratio | Mapping (4,9)
n (Kcsi-im,lcsi-im)

ﬁir\l/'\a/lll gwg%?fgg? slot Not configured
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
teirr?t(:RestrictionForlChannelMeasurem Not configured
grr?]zlr?tistrictionForlnterferenceMeasur Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Not configured
Sub-band Size RB 8
csi-ReportingBand 11111111111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 8

CSl request

1in slots i, where mod(i, 10) =
1, otherwise it is equal to O

reportTriggerSize

1
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One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM

Codebook Type typell-r16
S 6

paramCombination-r16 (L =4, p,=1/2, B=1/2)

R(numberOfPMISubba

ndsPerCQISubband- 1

r16)

CodebookConfig-
Codebook ( i
configuratio H%SCodebookConflg- 4,2)
: (CodebookConfig-

01,CodebookConfig- (4,4)

02)

CodebookSubsetRestri Ox 7FF

ction FFFF FFFF FFFF FFFF

RI Restriction (typell-

RI-Restriction-r16) 0010
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 7
Maximum number of HARQ 4

transmission
Measurement channel R.PDSCH.2-8.3 TDD
Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable iy, iz
combination, and with i1
wideband granularity and iz
subband granularity

Note 1:  When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (0.5 ms granularity) with equal
probability of each applicable i1, i combination. The random precoder
generation shall follow 'typel-SinglePanel' codebook configuration as
specified in table 6.3.2.2.3-1.

Note 2:  If the UE reports in an available uplink reporting instance at slot#n based
on PMI estimation at a downlink slot not later than slot#(n-6), this
reported PMI cannot be applied at the gNB downlink before slot#(n+6).

Note 3:  Randomization of the dual-cluster beam directions shall be used as
specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall
be fixed as 1 during the test.

PDSCH & PDSCH DMRS Precoding
configuration for random Precoding

Table 6.3.2.2.6-2: Minimum requirement

Parameter Test 1
¥ 2.2
6.3.3 4RX requirements
6.3.3.1 FDD
6.3.3.1.1 Single PMI with 4TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.3.1.1-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.3.1.1-2.
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Table 6.3.3.1.1-1: Test parameters (single layer)
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Parameter Unit Test 1
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLA30-5
Antenna configuration High XP 4 x 4
(N1,N2) = (2,1)
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Periodic
Type
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
ZP CSI-RS index in the PRB
configuration used for CSI-RS Row 5,(4)
(ko)
First OFDM
symbol in the PRB
u);ed for CSI-RS Row 5,(9)
(lo)
CSI-RS
periodicity and slot 5/1
offset
CSI-RS resource Aperiodic
Type
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
index in the PRB
RI)%F&;SI-RS E'If‘;d for CSI-RS Row 4,(0)
[ 0
acquisition First OFDM
symbol in the PRB
u);ed for CSI-RS Row 4,(13)
(lo)
CSI-RS
periodicity and slot Not configured
offset
aperiodicTriggerin 0
gOffset
CSI-IM resource Aperiodic
Type
CSI-IM RE pattern Pattern O
CSI-IM Resource
CSI-IM .
configuration Mapping (4.9)
(Kcsi-im,lcsi-im)
CSI-IM timeConfig
periodicity and slot Not configured
offset
ReportConfigType Aperiodic
CQl-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForlnterferenceMeas Not configured
urements
cqgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot Not configured
Aperiodic Report Slot Offset 4
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lin slots i, where mod(i, 5) = 1,
CSlrequest otherwise it is equal to 0
reportTriggerSize 1
One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM
Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,CodebookConf (2,2)
ig-N2)
(c:::rﬂ‘?gbuc;gt(i on (CodebookConfig-
0O1,CodebookCon (4,1)
fig-02)
Code_bo_okSubset 11111111
Restriction
RI Restriction 00000001
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 7
Maximum number of HARQ 4

Measurement channel

R.PDSCH.1-6.1 FDD

PDSCH & PDSCH DMRS
Precoding configuration for random
Precoding

Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable i1, iz
combination, and with
Wideband granularity

Note 1:

When Throughput is measured using random precoder selection, the

precoder shall be updated in each slot (1 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:

If the UE reports in an available uplink reporting instance at slot#n

based on PMI estimation at a downlink slot not later than slot#(n-3),
this reported PMI cannot be applied at the gNB downlink before

slot#(n+3).
Note 3:

specified in Annex B.2.3.2.3.

Randomization of the principle beam direction shall be used as

Table 6.3.3.1.1-2: Minimum requirement

Parameter

Test 1

Y

1.3

6.3.3.1.2 Single PMI with 8TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.3.1.2-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.3.1.2-2.
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Table 6.3.3.1.2-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLA30-5
Antenna configuration High XP 8 x 4
(N1,N2) = (4,1)
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Periodic
Type
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
ZP CSI-RS index in the PRB
configuration used for CSI-RS Row 5,(4)
(ko)
First OFDM
symbol in the PRB
u);ed for CSI-RS Row 5,(9)
(lo)
CSI-RS
periodicity and slot 5/1
offset
CSI-RS resource Aperiodic
Type
Number of CSI- 8
RS ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier
index in the PRB
RI)%F&;SI-RS E'Ife?(f)or CSI-RS Row 8,(4,6)
[ 0, K1
acquisition First OFDM
symbol in the PRB
u);ed for CSI-RS Row 8,(5)
(lo)
CSI-RS
periodicity and slot Not configured
offset
aperiodicTriggerin 0
gOffset
CSI-IM resource Aperiodic
Type
CSI-IM RE pattern Pattern O
CSI-IM Resource
CSI-IM .
configuration Mapping (4.9)
(Kcsi-im,lcsi-im)
CSI-IM timeConfig
periodicity and slot Not configured
offset
ReportConfigType Aperiodic
CQl-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForlnterferenceMeas Not configured
urements
cqgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot Not configured
Aperiodic Report Slot Offset 5
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lin slots i, where mod(i, 5) = 1,
otherwise it is equal to 0

reportTriggerSize 1

One State with one Associated

Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM

CSl request

Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,CodebookConf (4,2)
ig-N2)
(c:::rﬂ‘?gbuc;gt(i on (CodebookConfig-
0O1,CodebookCon (4,1)
fig-02)
Code_bo_okSubset Ox EEFF
Restriction
RI Restriction 00000010
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 9

Maximum number of HARQ 4

transmission

Measurement channel R.PDSCH.1-6.2 FDD

Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable i1, iz
combination, and with
Wideband granularity

Note 1:  When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (1 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:  If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#(n-4),
this reported PMI cannot be applied at the gNB downlink before
slot#(n+4).

Note 3:  Randomization of the principle beam direction shall be used as
specified in Annex B.2.3.2.3.

PDSCH & PDSCH DMRS
Precoding configuration for random
Precoding

Table 6.3.3.1.2-2: Minimum requirement

Parameter Test 1
y 1.5
6.3.3.1.3 Multiple PMI with 16 TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.3.1.3-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.3.1.3-2.

Table 6.3.3.1.3-1: Test parameters (dual-layer)

Parameter Unit Test 1

Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLC300-5
Antenna configuration g\'&hNé?j? 4)1(5
Beamforming Model As specified in Annex B.4.1

CSI-RS resource Aperiodic
ZP CSI-RS Type
configuration Number of CSI- 4

RS ports (X)
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CDM Type FD-CDM2
Density (p) 1
First subcarrier
index in the PRB

used for CSI-RS Row 5,(4)
(ko)

First OFDM

symbol in the PRB

used for CSI-RS Row 5,(9)
(lo)

CSIRS slot Not configured

interval and offset

1in slots i, where mod(i, 5) = 1,

ZP CSI-RS trigger otherwise it is equal to 0

CSI-RS resource

Type Aperiodic
Number of CSI- 16

RS ports (X)

CDM Type CDM4 (FD2, TD2)
Density (p) 1

First subcarrier
index in the PRB

NZP CSI-RS used for CSI-RS Row 12,(2, 4, 6, 8)

for CSI
- (Ko, K1, k2, ks)
acquisition First OFDM
symbol in the PRB
u);ed for CSI-RS Row 12,(5)
(lo)
ﬁ:wtselr\?asland offset slot Not configured
aperiodicTriggerin 0
gOffset
CSI-IM resource Aperiodic
Type
CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuration | Mapping (4,9)
(Kcsi-im,lcsi-im)
i(r:f(;.lr\l/'\a/lll ZTSCO]?]‘QE? slot Not configured
ReportConfigType Aperiodic
CQl-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForlnterferenceMeas Not configured
urements
cqgi-Formatindicator Wideband
pmi-Formatindicator Subband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 5
CSl request 1 in slots i, where mod(i, 5) = 1,

otherwise it is equal to 0

reportTriggerSize 1

One State with one Associated

Report Configuration

CSlI-AperiodicTriggerStateList Associated Report

Configuration contains pointers
to NZP CSI-RS and CSI-IM

Codebook Type typel-SinglePanel
Codebook Codebook Mode 1
- - (CodebookConfig-
configuration N1,CodebookConf (4,2)
ig-N2)
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(CodebookConfig-
0O1,CodebookCon (4,4)
fig-02)
CodebookSubset 0x
Restriction FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
RI Restriction 00000010
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 9
Maximum number of HARQ 4

transmission

Measurement channel

R.PDSCH.1-6.3 FDD

PDSCH & PDSCH DMRS
Precoding configuration for random
Precoding

Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable i1, i2
combination, and with i1

wideband granularity and i2
subband granularity
When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (1 ms granularity) with equal
probability of each applicable i1, i combination.
If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#(n-4),
this reported PMI cannot be applied at the gNB downlink before
slot#(n+4).
Randomization of the principle beam direction shall be used as
specified in Annex B.2.3.2.3.

Note 1:

Note 2:

Note 3:

Table 6.3.3.1.3-2: Minimum requirement

Parameter Test 1
y 3.0

6.3.3.1.4 Single PMI with 32TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.3.1.4-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.3.1.4-2.

Table 6.3.3.1.4-1: Test parameters (dual-layer)

Parameter Unit Test 1

Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLA30-5
Antenna configuration g\'&hNé?f% 4)1( 4?
Beamforming Model As specified in Annex B.4.1

CSI-RS resource Aperiodic

Type

Number of CSI- 4

RS ports (X)

CDM Type FD-CDM2

Density (p) 1
ZP CSI-RS First subcarrier
configuration index in the PRB

used for CSI-RS Row 5,(4)

(ko)

First OFDM

symbol in the PRB

u);ed for CSI-RS Row 5,(9)

(lo)
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CSI-RS )
interval and offset slot Not configured
. lin slots i, where mod(i, 5) = 1,
ZP CSI-RS trigger otherwise it is equal to 0
_(I?SI-RS resource Aperiodic
ype
Number of CSI- 32
RS ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier
index in the PRB
NZP CSI-RS used for CSI-RS Row 17,(2, 4, 6, 8)
for CSI (ko, K1, ka2, ks)
acquisition First OFDM
symbol in the PRB
used for CSI-RS Row 17,(5, 12)
(lo, 1)
CSI-RS )
interval and offset slot Not configured
aperiodicTriggerin 0
gOffset
_(r:SI-IM resource Aperiodic
ype
CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuration | Mapping (4,9)
(Kcst-im,lcsi-im)
CSI-IM timeConfig )
interval and offset slot Not configured
ReportConfigType Aperiodic
CQl-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure )
Not configured
ments
timeRestrictionForlnterferenceMeas Not configured
urements
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 5

CSl request

lin slots i, where mod(i, 5) = 1,
otherwise it is equal to 0

reportTriggerSize

1

CSI-AperiodicTriggerStateList

One State with one Associated
Report Configuration
Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM

Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,CodebookConf (4,4)
ig-N2)
(CodebookConfig-
Codebook 0O1,CodebookCon (4,4)
configuration fig-02)
CodebookSubset Ox
Restriction FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
RI Restriction 00000010
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Physical channel for CSI report PUSCH

CQI/RI/PMI delay ms 9

Maximum number of HARQ 4

transmission

Measurement channel R.PDSCH.1-6.3 FDD

Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable i1, iz
combination, and with
Wideband granularity

Note 1:  When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (1 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:  If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#(n-4),
this reported PMI cannot be applied at the gNB downlink before
slot#(n+4).

Note 3:  Randomization of the principle beam direction shall be used as
specified in Annex B.2.3.2.3.

PDSCH & PDSCH DMRS
Precoding configuration for random
Precoding

Table 6.3.3.1.4-2: Minimum requirement

Parameter Test 1
y 7.0
6.3.3.1.5 Multiple PMI with 16 TX Typell Codebook

For the parameters specified in Table 6.3.3.1.5-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.3.1.5-2.
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Table 6.3.3.1.5-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLA30-5
Antenna configuration XP Medium 16 x 4
(N1,N2) = (4,2)
Beamforming Model As specified in Annex B.4.1
_IC_:SI-RS resource Aperiodic
ype
Number of CSI-RS 4
ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier index
ZP CSI-RS in the PRB used for Row 5,(4)
configuration | CSI-RS (ko)
First OFDM symbol
in the PRB used for Row 5,(9)
CSI-RS (lo)
icr:ltselr\F/aaSI and offset slot Not configured
. 1in slots i, where mod(i, 5) = 1,
ZP CSI-RS trigger otherwise it is equal to 0
CSI-RS resource Aperiodic
Type
Number of CSI-RS 16
ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier index
;\IZP CSI-RS in the PRB used for Row 12,(2, 4, 6, 8)
or CSI
acquisition C_Sl-RS (ko, ki, ko, k3)
First OFDM symbol
in the PRB used for Row 12,(5)
CSI-RS (lo)
ﬁﬁelr\?asl and offset slot Not configured
aperiodicTriggeringO
0
ffset
_IC_:SI-IM resource Aperiodic
ype
CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuration | Mapping (4,9)
(Kcsi-im,lcsi-im)
icr:ltselr\l/l\éll tggg%;gg? slot Not configured
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
t;rr:l(:RestnctlonForChanneIMeasurem Not configured
timeRestrictionForlnterferenceMeasur Not configured
ements
cqi-Formatindicator Wideband
pmi-Formatindicator Subband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 5
1in slots i, where mod(i, 5) = 1,
CSl request otherwise it is equal to O
reportTriggerSize 1
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One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM

Codebook Type typell
L (numberOfBeams) 2
Npsk 8
(phaseAlphabetSize)
subbandAmplitude True
(CodebookConfig-
Codgbook H%GodebookConflg- (4,2)
configuration (CodebookConfig-
0O1,CodebookConfig- (4,4)
02)
CodebookSubsetRes Ox 7FF
triction FFFF FFFF FFFF FFFF
RI Restriction (typell- 10
RI-Restriction)
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 9
Maximum number of HARQ 4

transmission
Measurement channel R.PDSCH.1-6.3 FDD
Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable iy, iz
combination, and with i1
wideband granularity and iz
subband granularity

Note 1:  When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (1 ms granularity) with equal
probability of each applicable i1, i combination. The random precoder
generation shall follow 'typel-SinglePanel' codebook configuration as
specified in table 6.3.3.1.3-1.

Note 2:  If the UE reports in an available uplink reporting instance at slot#n based
on PMI estimation at a downlink slot not later than slot#(n-4), this
reported PMI cannot be applied at the gNB downlink before slot#(n+4).

Note 3:  Randomization of the dual-cluster beam directions shall be used as
specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall
be fixed as 1 during the test.

PDSCH & PDSCH DMRS Precoding
configuration for random Precoding

Table 6.3.3.1.5-2: Minimum requirement

Parameter Test 1
y 1.9
6.3.3.1.6 Multiple PMI with 16 Tx Enhanced Type Il Codebook

For the parameters specified in Table 6.3.3.1.6-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.3.1.6-2.
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Table 6.3.3.1.6-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLA30-5
Antenna configuration XP Medium 16 x 4
(N1,N2) = (4,2)
Beamforming Model As specified in Annex B.4.1
_IC_:SI-RS resource Aperiodic
ype
Number of CSI-RS 4
ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier index
ZP CSI-RS in the PRB used for Row 5,(4)
configuration | CSI-RS (ko)
First OFDM symbol
in the PRB used for Row 5,(9)
CSI-RS (lo)
icr:ltselr\F/aaSI and offset slot Not configured
. 1in slots i, where mod(i, 5) = 1,
ZP CSI-RS trigger otherwise it is equal to 0
CSI-RS resource Aperiodic
Type
Number of CSI-RS 16
ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier index
;\IZP CSI-RS in the PRB used for Row 12,(2, 4, 6, 8)
or CSI
acquisition C_Sl-RS (ko, ki, ko, k3)
First OFDM symbol
in the PRB used for Row 12,(5)
CSI-RS (lo)
ﬁﬁelr\?asl and offset slot Not configured
aperiodicTriggeringO
0
ffset
_IC_:SI-IM resource Aperiodic
ype
CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuration | Mapping (4,9)
(Kcsi-im,lcsi-im)
icr:ltselr\l/l\éll tggg%;gg? slot Not configured
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
t;rr:l(:RestnctlonForChanneIMeasurem Not configured
timeRestrictionForlnterferenceMeasur Not configured
ements
cqi-Formatindicator Wideband
pmi-Formatindicator Not configured
Sub-band Size RB 4
csi-ReportingBand 1111111111112
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 5
1in slots i, where mod(i, 5) = 1,
CSl request otherwise it is equal to O
reportTriggerSize 1
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CSI-AperiodicTriggerStateList

One State with one Associated
Report Configuration
Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM

Codebook Type typell-ri6

paramCombination- 6

ri6 (L =4, pv=1/2, 3=1/2)

R(numberOfPMISub

bandsPerCQISubban 1

d-r16)

(CodebookConfig-
Codebook N1,CodebookConfig- 4,2)
configuration | N2)

(CodebookConfig-

01,CodebookConfig- 4,4)

02)

CodebookSubsetRes Ox 7FF

triction FFFF FFFF FFFF FFFF

RI Restriction (typell-

RI-Restriction-r16) 0010
Physical channel for CSI report PUSCH

CQI/RI/PMI delay ms 9
Maximum number of HARQ 4

transmission
Measurement channel R.PDSCH.1-6.3 FDD
Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable iy, iz
combination, and with i1
wideband granularity and iz
subband granularity
When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (1 ms granularity) with equal
probability of each applicable i1, i combination. The random precoder
generation shall follow 'typel-SinglePanel' codebook configuration as
specified in table 6.3.3.1.3-1.
If the UE reports in an available uplink reporting instance at slot#n based
on PMI estimation at a downlink slot not later than slot#(n-4), this
reported PMI cannot be applied at the gNB downlink before slot#(n+4).
Randomization of the dual-cluster beam directions shall be used as
specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall
be fixed as 1 during the test.

PDSCH & PDSCH DMRS Precoding
configuration for random Precoding

Note 1:

Note 2:

Note 3:

Table 6.3.3.1.6-2: Minimum requirement

Parameter Test 1
y 2.2

6.3.3.2 TDD

6.3.3.2.1 Single PMI with 4TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.3.2.1-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.3.2.1-2.
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Table 6.3.3.2.1-1: Test parameters (single layer)
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Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configuration FR1.30-1 as spAecmed in Annex
Propagation channel TDLA30-5
Antenna configuration High XP 4 x 4
(N1,N2) =(2,1)
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Periodic
Type
Number of CSI-RS 4
ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
ZP CSI-RS . )
' : index in the PRB
configuration used for CSI-RS Row 5,(4)
(ko)
First OFDM
symbol in the PRB
u)sl,ed for CSI-RS Row 5,(9)
(lo)
CSI-RS
interval and offset slot 101
CSI-RS resource L
T Aperiodic
ype
Number of CSI-RS 4
ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
NZP CSI-RS index in the PRB
for CSI used for CSI-RS Row 4,(0)
acquisition (ko)
First OFDM
symbol in the PRB
u);ed for CSI-RS Row 4,(13)
(lo)
CSI-RS )
interval and offset Not configured
aperiodicTriggerin 0
gOffset
CSI-IM resource Aperiodic
Type
CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuration Mapping (4,9)
(Kcsi-im,lcsi-im)
ﬁf:alr\l/'\a/lll gwgco?fgz? slot Not configured
ReportConfigType Aperiodic
CQl-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForinterferenceMeas )
Not configured
urements
cqgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSlI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 8

CSI request

1in slots i, where mod(i, 10) =1,
otherwise it is equal to 0
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reportTriggerSize 1

CSI-AperiodicTriggerStateList

One State with one Associated

Report Configuration

Associated Report Configuration
contains pointers to NZP CSI-

transmission

RS and CSI-IM
Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,CodebookConf (2,1)
ig-N2)
ggr?f(ii;buorglt(i on (CodebookConfig-
01,CodebookConf 4,1
ig-02)
CoqepookSubsetR 11111111
estriction
RI Restriction 00000001
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 6
Maximum number of HARQ 4

Measurement channel

R.PDSCH.2-8.1 TDD

PDSCH & PDSCH DMRS
Precoding configuration for random

Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable i1, iz

in Annex B.2.3.2.3.

Precoding combination, and with Wideband
granularity
Note 1:  When Throughput is measured using random precoder selection, the

precoder shall be updated in each slot (0.5 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:  If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#(n-4), this
reported PMI cannot be applied at the gNB downlink before slot#(n+4).

Note 3:  Randomization of the principle beam direction shall be used as specified

6.3.3.2.2

For the parameters specified in Table 6.3.3.2.2-1, and using the downlink physical channels specified in Annex C.3.1,

Table 6.3.3.2.1-2: Minimum requirement

Parameter

Test 1

Y

1.3

the minimum requirements are specified in Table 6.3.3.2.2-2.

ETSI
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Table 6.3.3.2.2-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configurations FR1.30-1 as sp:ufled in Annex
Propagation channel TDLA30-5
Antenna configuration High XP 8 x 4
(N1,N2) = (4,1)
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Periodic
Type
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
ZP CSI-RS index in the PRB Row 5,(4)
configuration used for CSI-RS '
(ko)
First OFDM
symbol in the PRB
u)sl,ed for CSI-RS Row 5,(9)
(lo)
CSI-RS
periodicity and slot 10/1
offset
_(I?SI-RS resource Aperiodic
ype
Number of CSI- 8
RS ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier
index in the PRB
;\IZP CSI-RS used for CSI-RS Row 8,(4,6)
or Csl. (ko, k1)
acquisition First OFDM
symbol in the PRB
u);ed for CSI-RS Row 8,(5)
(lo)
CSI-RS
periodicity and slot Not configured
offset
aperiodicTriggerin 0
gOffset
_(I?SI-IM resource Aperiodic
ype
CSI-IM RE pattern Pattern O
CSI-IM Resource
CSI-IM )
configuration Mapping (4.9)
(Kcst-im,lcsi-im)
CSI-IM timeConfig
periodicity and slot Not configured
offset
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannnelMeasur Not configured
ements
timeRestrictionForlnterferenceMeas Not configured
urements
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot Not configured
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Aperiodic Report Slot Offset 8
CSl request 1linslotsi, .wh(.erg mod(i, 10) =
1, otherwise it is equal to 0
reportTriggerSize 1
One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM
Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,CodebookConf (4,2)
ig-N2)
(c:::rﬂ‘?gbuc;gt(i on (CodebookConfig-
0O1,CodebookCon (4,1)
fig-02)
Code_bo_okSubset Ox EEFF
Restriction
RI Restriction 00000010
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 7
Maximum number of HARQ 4
transmission
Measurement channel R.PDSCH.2-8.2 TDD
Single Panel Type |, Random
recoder selection updated per
PDSCH & PDS.CH D.MRS IDslot, with equal protFJ)abiIity gf
Precoding configuration for random . .
Precoding each_ appllcable i1, i2
combination, and with
Wideband granularity

Note 1:

When Throughput is measured using random precoder selection, the

precoder shall be updated in each slot (0.5 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:

If the UE reports in an available uplink reporting instance at slot#n

based on PMI estimation at a downlink slot not later than slot#(n-6),
this reported PMI cannot be applied at the gNB downlink before

slot#(n+6).
Note 3:

specified in Annex B.2.3.2.3.

Randomization of the principle beam direction shall be used as

Table 6.3.3.2.2-2: Minimum requirement

Parameter

Test 1

Y

15

6.3.3.2.3 Multiple PMI with 16 TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.3.2.3-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.3.2.3-2.
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Table 6.3.3.2.3-1: Test parameters (dual-layer)

Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configurations FR1.30-1 as sp:cn‘led in Annex
Propagation channel TDLC300-5
i . High XP 16 x 4
Antenna configuration (NLN2) = (4,2)
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Aperiodic
Type P
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
index in the PRB
ZP CSI-RS used for CSI-RS Row5,(4)
configuration (ko)
First OFDM
symbol in the PRB
used for CSI-RS Row 5,(9)
(lo)
CSI-RS )
interval and offset slot Not configured
i . 1in slots i, where mod(i, 10) =
ZP CSI-RS trigger 1, otherwise it is equal to O
CSI-RS resource Aperiodic
Type P
Number of CSI- 16
RS ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier
index in the PRB
NZP CSI-RS used for CSI-RS Row 12,(2, 4, 6, 8)
for CSI (Ko, K1, k2, Ks)
acquisition First OFDM
symbol in the PRB
used for CSI-RS Row 12,(5))
(lo)
CSI-RS )
interval and offset slot Not configured
aperiodicTriggerin 0
gOffset
CSI-IM resource Aperiodic
Type P
CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuration | Mapping (4,9)
(Kcsi-im,lcsi-im)
CSI-IM timeConfig )
interval and offset slot Not configured
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ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannnelMeasur Not configured
ements
timeRestrictionForlnterferenceMeas Not configured
urements
cqi-Formatindicator Wideband
pmi-Formatindicator Subband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 8

1in slots i, where mod(i, 10) =
CSl request 1, otherwise itis equal to O
reportTriggerSize 1
One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM
Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,CodebookConf 4,2)
ig-N2)
Codebook (CodebookConfig-
configuration 0O1,CodebookCon (4,4)
fig-02)
CodebookSubset 0x
Restriction FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
RI Restriction 00000010

Physical channel for CSI report PUSCH

CQI/RI/PMI delay ms 7

Maximum number of HARQ 4

transmission

Measurement channel R.PDSCH.2-8.3 TDD

Single Panel Type |, Random
precoder selection updated per

PDSCH & PDSCH DMRS slot, with equal probability of

Precoding configuration for random each applicable i1, i2

Precoding combination, and with i1

wideband granularity and i2
subband granularity

Note 1:  When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (0.5 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:  If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#(n-6),
this reported PMI cannot be applied at the gNB downlink before
slot#(n+6).

Note 3:  Randomization of the principle beam direction shall be used as
specified in Annex B.2.3.2.3.

Table 6.3.3.2.3-2: Minimum requirement

Parameter

Test 1

Y

3.0

6.3.3.2.4 Single PMI with 32TX Typel-SinglePanel Codebook

For the parameters specified in Table 6.3.3.2.4-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.3.2.4-2.
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Table 6.3.3.2.4-1: Test parameters (dual-layer)

Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configurations FR1.30-1 as sp:cn‘led in Annex
Propagation channel TDLA30-5
' . High XP 32 x 4
Antenna configuration (NLN2) = (4,4)
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Aperiodic
Type P
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
index in the PRB
ZP CSI-RS used for CSI-RS Row5,(4)
configuration (ko)
First OFDM
symbol in the PRB
used for CSI-RS Row 5,(9)
(lo)
CSI-RS )
interval and offset slot Not configured
i . 1in slots i, where mod(i, 10) =
ZP CSI-RS trigger 1, otherwise it is equal to O
CSI-RS resource Aperiodic
Type P
Number of CSI- 32
RS ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier
index in the PRB
NZP CSI-RS used for CSI-RS Row 17,(2, 4, 6, 8)
for CSI (ko, ki, ko, k3)
acquisition First OFDM
symbol in the PRB
used for CSI-RS Row 17,(5, 12)
(lo, l1)
CSI-RS )
interval and offset slot Not configured
aperiodicTriggerin 0
gOffset
CSI-IM resource Aperiodic
Type P
CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuration | Mapping (4,9)
(Kcsi-im,lcsi-im)
CSI-IM timeConfig )
interval and offset slot Not configured
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ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannnelMeasur Not configured
ements
timeRestrictionForlnterferenceMeas Not configured
urements
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 8
1in slots i, where mod(i, 10) =
CSl request 1, otherwise itis equal to O
reportTriggerSize 1
One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM
Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,CodebookConf (4,4)
ig-N2)
(CodebookConfig-
Codebook 0O1,CodebookCon (4,4)
configuration fig-02)
CodebookSubset 0x
Restriction FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
RI Restriction 00000010
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 7
Maximum number of HARQ 4

Measurement channel

R.PDSCH.2-8.3 TDD

PDSCH & PDSCH DMRS
Precoding configuration for random
Precoding

Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable i1, iz
combination, and with
Wideband granularity

Note 1:

When Throughput is measured using random precoder selection, the

precoder shall be updated in each slot (0.5 ms granularity) with equal
probability of each applicable i1, i combination.

Note 2:

If the UE reports in an available uplink reporting instance at slot#n

based on PMI estimation at a downlink slot not later than slot#(n-6),
this reported PMI cannot be applied at the gNB downlink before

slot#(n+6).
Note 3:

specified in Annex B.2.3.2.3.

Randomization of the principle beam direction shall be used as

Table 6.3.3.2.4-2: Minimum requirement

Parameter

Test 1

Y

7.0
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6.3.3.2.5 Multiple PMI with 16 TX Typell Codebook

For the parameters specified in Table 6.3.3.2.5-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.3.2.5-2.
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Table 6.3.3.2.5-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configurations FR1.30-1 as spfcified in Annex
Propagation channel TDLA30-5
Antenna configuration xp MEd'uT 16 x4
(N1,N2) = (4,2)

Beamforming Model As specified in Annex B.4.1

CSI-RS resource Type Aperiodic

Number of CSI-RS 4

ports (X)

CDM Type FD-CDM2

Density (p) 1

First subcarrier index
ZP CSI-RS | in the PRB used for Row 5,(4)
configuratio | CSI-RS (ko)
n First OFDM symbol in

the PRB used for CSI- Row 5,(9)

RS (lo)

i(fwfélr\?zaslan d offset slot Not configured

. 1 in slots i, where mod(i, 10) =

ZP CSI-RS trigger 1, otherwise it is equél to ())

CSI-RS resource Type Aperiodic

Number of CSI-RS 16

ports (X)

CDM Type CDM4 (FD2, TD2)

Density (p) 1

First subcarrier index
NZP CSlI- in the PRB used for Row 12,(2, 4, 6, 8)
RS for CSI CSI-RS (ko, ki, k2, ka)
acquisition First OFDM symbol in

the PRB used for CSI- Row 12,(5)

RS (lo)

i(r:salr\'/?jan d offset slot Not configured

aperiodicTriggeringOff 0

set

CSI-IM resource Type Aperiodic

CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuratio | Mapping (4,9)
n (Kcsi-im,lcsi-im)

ﬁir\l/'\a/lll gwg%?fgg? slot Not configured
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
teirr?t(:RestrictionForlChannelMeasurem Not configured
grr?]zlr?tistrictionForlnterferenceMeasur Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Subband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 8

CSl request

1in slots i, where mod(i, 10) =
1, otherwise it is equal to O

reportTriggerSize

1
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One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM

Codebook Type typell
L (numberOfBeams) 2
Npsk 8
(phaseAlphabetSize)
subbandAmplitude True
(CodebookConfig-
Codebook N1,CodebookConfig- 4,2)
configuratio | N2)
n (CodebookConfig-
0O1,CodebookConfig- (4,4)
02)
CodebookSubsetRestri Ox 7FF
ction FFFF FFFF FFFF FFFF
RI Restriction (typell- 10
RI-Restriction)
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 7
Maximum number of HARQ 4

transmission
Measurement channel R.PDSCH.2-8.3 TDD
Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable iy, iz
combination, and with i1
wideband granularity and iz
subband granularity

Note 1:  When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (0.5 ms granularity) with equal
probability of each applicable i1, i combination. The random precoder
generation shall follow 'typel-SinglePanel' codebook configuration as
specified in table 6.3.3.2.3-1.

Note 2:  If the UE reports in an available uplink reporting instance at slot#n based
on PMI estimation at a downlink slot not later than slot#(n-6), this
reported PMI cannot be applied at the gNB downlink before slot#(n+6).

Note 3:  Randomization of the dual-cluster beam directions shall be used as
specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall
be fixed as 1 during the test.

PDSCH & PDSCH DMRS Precoding
configuration for random Precoding

Table 6.3.3.2.5-2: Minimum requirement

Parameter Test 1
y 1.8
6.3.3.2.6 Multiple PMI with 16 Tx Enhanced Type Il Codebook

For the parameters specified in Table 6.3.3.2.6-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.3.2.6-2.

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16 286 ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 6.3.3.2.6-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configurations FR1.30-1 as spfcified in Annex
Propagation channel TDLA30-5
Antenna configuration xp MEd'uT 16 x4
(N1,N2) = (4,2)

Beamforming Model As specified in Annex B.4.1

CSI-RS resource Type Aperiodic

Number of CSI-RS 4

ports (X)

CDM Type FD-CDM2

Density (p) 1

First subcarrier index
ZP CSI-RS | in the PRB used for Row 5,(4)
configuratio | CSI-RS (ko)
n First OFDM symbol in

the PRB used for CSI- Row 5,(9)

RS (lo)

i(fwfélr\?zaslan d offset slot Not configured

. 1 in slots i, where mod(i, 10) =

ZP CSI-RS trigger 1, otherwise it is equél to ())

CSI-RS resource Type Aperiodic

Number of CSI-RS 16

ports (X)

CDM Type CDM4 (FD2, TD2)

Density (p) 1

First subcarrier index
NZP CSlI- in the PRB used for Row 12,(2, 4, 6, 8)
RS for CSI CSI-RS (ko, ki, k2, ka)
acquisition First OFDM symbol in

the PRB used for CSI- Row 12,(5)

RS (lo)

i(r:salr\'/?jan d offset slot Not configured

aperiodicTriggeringOff 0

set

CSI-IM resource Type Aperiodic

CSI-IM RE pattern Pattern O
CSI-IM CSI-IM Resource
configuratio | Mapping (4,9)
n (Kcsi-im,lcsi-im)

ﬁir\l/'\a/lll gwg%?fgg? slot Not configured
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
teirr?t(:RestrictionForlChannelMeasurem Not configured
grr?]zlr?tistrictionForlnterferenceMeasur Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Not configured
Sub-band Size RB 8
csi-ReportingBand 11111111111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 8

CSl request

1in slots i, where mod(i, 10) =
1, otherwise it is equal to O

reportTriggerSize

1
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One State with one Associated
Report Configuration
CSI-AperiodicTriggerStateList Associated Report
Configuration contains pointers
to NZP CSI-RS and CSI-IM

Codebook Type typell-r16
S 6

paramCombination-r16 (L =4, p,=1/2, B=1/2)

R(numberOfPMISubba

ndsPerCQISubband- 1

r16)

CodebookConfig-
Codebook ( i
configuratio H%SCodebookConflg- 4,2)
: (CodebookConfig-

01,CodebookConfig- (4,4)

02)

CodebookSubsetRestri Ox 7FF

ction FFFF FFFF FFFF FFFF

RI Restriction (typell-

RI-Restriction-r16) 0010
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 7
Maximum number of HARQ 4

transmission
Measurement channel R.PDSCH.2-8.3 TDD
Single Panel Type |, Random
precoder selection updated per
slot, with equal probability of
each applicable iy, iz
combination, and with i1
wideband granularity and iz
subband granularity

Note 1:  When Throughput is measured using random precoder selection, the
precoder shall be updated in each slot (0.5 ms granularity) with equal
probability of each applicable i1, i combination. The random precoder
generation shall follow 'typel-SinglePanel' codebook configuration as
specified in table 6.3.3.2.3-1.

Note 2:  If the UE reports in an available uplink reporting instance at slot#n based
on PMI estimation at a downlink slot not later than slot#(n-6), this
reported PMI cannot be applied at the gNB downlink before slot#(n+6).

Note 3:  Randomization of the dual-cluster beam directions shall be used as
specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall
be fixed as 1 during the test.

PDSCH & PDSCH DMRS Precoding
configuration for random Precoding

Table 6.3.3.2.6-2: Minimum requirement

Parameter Test 1
y 2.2

6.4 Reporting of Rank Indicator (RI)

The purpose of thistest isto verify that the reported rank indicator accurately represents the channel rank. The accuracy
of RI reporting is determined by the relative increase of the throughput obtained when transmitting based on the
reported rank compared to the case for which afixed rank is used for transmission.

6.4.1 1RX requirements
(Void)
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6.4.2 2RX requirements

6.4.2.1 FDD

The minimum performance requirement in Table 6.4.2.1-2 is defined as

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be > vyi;

b) The ratio of the throughput obtained when transmitting based on UE reported Rl and that obtained when
transmitting with fixed rank 2 shall be> y;

For the parameters specified in Table 6.4.2.1-1, and using the downlink physical channels specified in Annex C.3.1, the
minimum requirements are specified in Table 6.4.2.1-2.
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Table 6.4.2.1-1: RI Test (FDD)
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Parameter Unit Test 1 Test 2 Test 3
Bandwidth MHz 10 10 10
Subcarrier spacing kHz 15 15 15
Duplex Mode FDD FDD FDD
SNR dB 0 20 20
Propagation channel TDLA30-5 TDLA30-5 TDLA30-5
Antenna configuration ULA Low 2x2 ULA Low 2x2 | ULA High 2x2
Beamforming Model As defined in As defined in | As defined in
Annex B.4.1 Annex B.4.1 Annex B.4.1
CSI-RS resource Type Periodic Periodic Periodic
Number of CSI-RS ports (X) 4 4 4
CDM Type FD-CDM2 FD-CDM2 FD-CDM2
ZP CSI-RS | Density (p) 1 1 1
configuratio | First subcarrier index in the Row 5,(4) Row 5,(4) Row 5,(4)
n PRB used for CSI-RS (ko)
Fst ?OFrDC'\gﬁgg%ﬁ)')'” the PRB Row 5,(9) Row 5,(9) Row 5,(9)
CSI-RS
periodicity and offset slot 51 51 51
CSI-RS resource Type Periodic Periodic Periodic
Number of CSI-RS ports (X) 2 2 2
NZP CSI- CDM.Type FD-CDM2 FD-CDM2 FD-CDM2
Density (p) 1 1 1
RS fc_;r_(_:SI First subcarrier index in the
acquisition PRB used for CSI-RS (ko) Row 3,(6) Row 3,(6) Row 3,(6)
Fst ?;%“gﬁgg%')'” the PRB Row3,13) | Row3,(13) | Row3,(13)
NZP CSI-RS-timeConfi
periodicity and offset ’ slot 51 51 51
CSI-IM resource Type Periodic Periodic Periodic
CSI-IM RE pattern Pattern O Pattern O Pattern O
Eosn'f'i"\i'j ratio | CSIFIM Resource Mapping 4.9 49 49
n 9 (Kcsi-im,lcsi-im) (4.9) (4.9) (4.9)
CSI-IM timeConfi
periodicity and offgset slot 51 51 51
ReportConfigType Periodic Periodic Periodic
CQl-table Table 2 Table 2 Table 2
. . cri-RI-PMI- cri-RI-PMI-
reportQuantity cri-RI-PMI-CQI col col
timeRestrictionForChannelMeasurements not configured r}ot r}ot
configured configured
timeRestrictionForinterferenceMeasurements not configured not not
configured configured
cqi-Formatindicator Wideband Wideband Wideband
pmi-Formatindicator Wideband Wideband Wideband
Sub-band Size RB 8 8 8
csi-ReportingBand 1111111 1111111 1111111
CSI-Report periodicity and offset slot 5/0 5/0 5/0
Codebook Type typel- typel- typel-
SinglePanel SinglePanel SinglePanel
Codebook Mode 1 1 1
(CodebookConfig-
Codebook N1,CodebookConfig-N2) N/A N/A N/A
configuration | CodebookSubsetRestriction 010000 for 000011 for 000011 for
fixed rank 2, fixed rank 1, fixed rank 1,
010011 for 010011 for 010011 for
following rank | following rank | following rank
RI Restriction N/A N/A N/A
Physical channel for CSI report PUCCH PUCCH PUCCH
CQI/RI/PMI delay ms 8 8 8
Maximum number of HARQ transmission 1 1 1
RI Configuration Fixed Rl = 2 Fixed Rl = 1 Fixed Rl = 1
and follow RI and follow Rl | and follow RI

Note 1:
is used for Rank 2 case.

Measurements channels are specified in Table A.4-2. TBS.2-1 is used for Rank 1 case. TBS.2-2
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Table 6.4.2.1-2: Minimum requirement (FDD)

Test 1 Test 2 Test 3
n N/A 1.05 0.9
% 1.0 N/A N/A

6.4.2.2 TDD

The minimum performance requirement in Table 6.4.2.2-2 is defined as

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when

transmitting with fixed rank 1 shall be> y;

b) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when

transmitting with fixed rank 2 shall be> y;

For the parameters specified in Table 6.4.2.2-1, and using the downlink physical channels specified in Annex C.3.1, the

minimum requirements are specified in Table 6.4.2.2-2.
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Table 6.4.2.2-1: RI Test (TDD)
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Parameter Unit Test 1 Test 2 Test 3
Bandwidth MHz 40 40 40
Subcarrier spacing kHz 30 30 30
Duplex Mode TDD TDD TDD
TDD Slot Configuration FR1.30-1 FR1.30-1 FR1.30-1
SNR dB 0 20 20
Propagation channel TDLA30-5 TDLA30-5 TDLA30-5
Antenna configuration ULA Low 2x2 ULA Low 2x2 | ULA High 2x2
: As defined in As defined in | As defined in
Beamforming Model Annex B.4.1 Annex B.4.1 Annex B.4.1
CSI-RS resource Type Periodic Periodic Periodic
Number of CSI-RS ports (X) 4 4 4
CDM Type FD-CDM2 FD-CDM2 FD-CDM2
ZP CSI-RS | Density (p) 1 1 1
configuratio | First subcarrier index in the Row 5,(4) Row 5,(4) Row 5,(4)
n PRB used for CSI-RS (ko)
First ?OFrDC'\gﬁggb(ﬁ)')'” the PRB Row 5,(9) Row 5,(9) Row 5,(9)
CSI-RS
periodicity and offset slot 1011 101 101
CSI-RS resource Type Periodic Periodic Periodic
Number of CSI-RS ports (X) 2 2 2
CDM Type FD-CDM2 FD-CDM2 FD-CDM2
NZP CSI- Density (p) 1 1 1
RS for CSI First subcarrier index in the
acquisition PRB used for CSI-RS (ko) Row 3,(6) Row 3,(6) Row 3,(6)
e ?;%“gﬁgg%')'” the PRB Row3,(13) | Row3,(13) | Row3,(13)
NZP CSI-RS-timeConfi
periodicity and offset ’ slot 1071 1071 1071
CSI-IM resource Type Periodic Periodic Periodic
CSI-IM RE pattern Pattern O Pattern O Pattern O
(C::osnl;i"\flratio CSI-IM Resource Mapping 49 49 49
n 9 (Kcst-im,lcsi-im) (4.9) (4.9) (4.9)
CSI-IM timeConfi
periodicity and offgset slot 1071 1071 1071
ReportConfigType Periodic Periodic Periodic
CQl-table Table 2 Table 2 Table 2
. . cri-RI-PMI- cri-RI-PMI-
reportQuantity cri-RI-PMI-CQI col col
. . . not not
timeRestrictionForChannelMeasurements not configured . .
configured configured
timeRestrictionForinterferenceMeasurements not configured not not
configured configured
cqi-Formatindicator Wideband Wideband Wideband
pmi-Formatindicator Wideband Wideband Wideband
Sub-band Size RB 16 16 16
csi-ReportingBand 1111111 1111111 1111111
CSI-Report periodicity and offset slot 10/9 10/9 10/9
Codebook Type typel- typel- typel-
SinglePanel SinglePanel SinglePanel
Codebook Mode 1 1 1
(CodebookConfig-
Codebook N1,CodebookConfig-N2) N/A N/A N/A
configuration | CodebookSubsetRestriction 010000 for 000011 for 000011 for
fixed rank 2, fixed rank 1, fixed rank 1,
010011 for 010011 for 010011 for
following rank | following rank | following rank
RI Restriction N/A N/A N/A
Physical channel for CSI report PUCCH PUCCH PUCCH
CQI/RI/PMI delay ms 9.5 9.5 9.5
Maximum number of HARQ transmission 1 1 1
RI Configuration Fixed Rl =2 Fixed RI =1 Fixed RI=1
and follow RI and follow Rl | and follow RI

Note 1:
is used for Rank 2 case.

Measurements channels are specified in Table A.4-2. TBS.2-3 is used for Rank 1 case. TBS.2-4
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Table 6.4.2.2-2: Minimum requirement (TDD)

Test 1 Test 2 Test 3
n N/A 1.05 0.9
% 1.0 N/A N/A

6.4.3  4RX requirements

6.4.3.1 FDD
The minimum performance requirement in Table 6.4.3.1-2 is defined as

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be > vyi;

b) The ratio of the throughput obtained when transmitting based on UE reported Rl and that obtained when
transmitting with fixed rank 2 shall be> y;

For the parameters specified in Table 6.4.3.1-1, and using the downlink physical channels specified in Annex C.3.1, the
minimum requirements are specified in Table 6.4.3.1-2.

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16 296 ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 6.4.3.1-1: RI Test (FDD)
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Parameter Unit Test 1 Test 2 Test 3 Test 4
Bandwidth MHz 10 10 10 10
Subcarrier spacing kHz 15 15 15 15
Duplex Mode FDD FDD FDD FDD
SNR dB -2 16 16 22
Propagation channel TDLA30-5 TDLA30-5 TDLA30-5 TDLA30-5
Antenna configuration ULA Low 2x4 ULA Low 2x4 | ULA High 2x4 | ULA Low 4x4
Beamforming Model As defined in As defined in | As definedin | As defined in
Annex B.4.1 Annex B.4.1 Annex B.4.1 Annex B.4.1
CSI-RS resource Type Periodic Periodic Periodic Periodic
Number of CSI-RS ports (X) 4 4 4 4
CDM Type FD-CDM2 FD-CDM2 FD-CDM2 FD-CDM2
ZP CSI-RS | Density (p) 1 1 1 1
configuratio | First subcarrier index in the Row 5,(4) Row 5,(4) Row 5,(4) Row 5,(4)
n PRB used for CSI-RS (ko)
Frst ?O':r%'\gﬁggb&')'” the PRB Row 5,(9) Row 5,(9) Row 5,(9) Row 5,(9)
CSI-RS
periodicity and offset slot 51 51 51 51
CSI-RS resource Type Periodic Periodic Periodic Periodic
Number of CSI-RS ports (X) 2 2 2 4
CDM Type FD-CDM2 FD-CDM2 FD-CDM2 FD-CDM2
NZP CSI- -
Density (p) 1 1 1 1
RS fc_;r_(_:SI First subcarrier index in the
acquisition PREB used for CSI-RS (ko) Row 3,(6) Row 3,(6) Row 3,(6) Row 4,(0)
Frst ?O':r%'\gfggb(ﬂ)'” the PRB Row3,13) | Row3,(13) | Row3,(13) | Row 4,(13)
NZP CSI-RS-timeConfi
periodicity and offset ’ slot 51 51 51 51
CSI-IM resource Type Periodic Periodic Periodic Periodic
CSI-IM RE pattern Pattern O Pattern O Pattern O Pattern O
Sosnlf-i"lejratio CSI-IM Resource Mapping 4,9 4,9 4,9 4,9
n 9 (Kcsi-im,lcsi-im) (4.9) (4.9) (4.9) (4.9)
CSI-IM timeConfi
periodicity and offgset slot 51 51 51 51
ReportConfigType Periodic Periodic Periodic Periodic
CQl-table Table 2 Table 2 Table 2 Table 2
. . cri-RI-PMI- cri-RI-PMI- cri-RI-PMI-
reportQuantity cri-RI-PMI-CQI cal col col
timeRestrictionForChannelMeasurements not configured com[i]gltJred conggfjred conggfjred
. - ) not not not
timeRestrictionForInterferenceMeasurements not configured : ) .
configured configured configured
cqi-Formatindicator Wideband Wideband Wideband Wideband
pmi-Formatindicator Wideband Wideband Wideband Wideband
Sub-band Size RB 8 8 8 8
csi-ReportingBand 1111111 1111111 1111111 1111111
CSI-Report periodicity and offset slot 5/0 5/0 5/0 5/0
Codebook Type typel- typel- typel- typel-
SinglePanel SinglePanel SinglePanel SinglePanel
Codebook Mode 1 1 1 1
(CodebookConfig-
N1,CodebookConfig-N2) N/A N/A N/A (2.1)
CodebookSubsetRestriction 010000 for 000011 for 000011 for
Codebook fixed rank 2, fixed rank 1, fixed rank 1, 11111111
configuration 010011 for 010011 for 010011 for
following rank | following rank | following rank
RI Restriction 00000010 for
fixed Rank 2
N/A N/A N/A and
00001111 for
follow RI
Physical channel for CSI report PUCCH PUCCH PUCCH PUCCH
CQI/RI/PMI delay ms 8 8 8 8
Maximum number of HARQ transmission 1 1 1 1
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RI Configuration Fixed RI = 2 Fixed RI =1 Fixed RI =1 Fixed RI =2
Y and follow RI and follow RI and follow RI and follow RI

Note 1:

is used for Rank 2 case. TBS.3-1 is used for Rank 3 case. TBS.3-2 is used for Rank 4 case.

Measurements channels are specified in Table A.4-2 and Table A.4-3. TBS.2-1 is used for Rank 1 case. TBS.2-2

Table 6.4.3.1-2: Minimum requirement (FDD)

Test 1 Test 2 Test 3 Test 4
N/A 1.05 0.9 N/A
0.9 N/A N/A 0.9

6.4.3.2

The minimum performance requirement in Table 6.4.3.2-2 is defined as

TDD

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when

transmitting with fixed rank 1 shall be> vy;

b) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when

transmitting with fixed rank 2 shall be> y;

For the parameters specified in Table 6.4.3.2-1, and using the downlink physical channels specified in Annex C.3.1, the

minimum requirements are specified in Table 6.4.3.2-2.
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Table 6.4.3.2-1: RI Test (TDD)
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Parameter Unit Test 1 Test 2 Test 3 Test 4
Bandwidth MHz 40 40 40 40
Subcarrier spacing kHz 30 30 30 30
Duplex Mode TDD TDD TDD TDD
TDD Slot Configuration FR1.30-1 FR1.30-1 FR1.30-1 FR1.30-1
SNR dB -2 16 16 22
Propagation channel TDLA30-5 TDLA30-5 TDLA30-5 TDLA30-5
Antenna configuration ULA Low 2x4 ULA Low 2x4 | ULA High 2x4 | ULA Low 4x4
. As defined in As defined in | As definedin | As defined in
Beamforming Model Annex B.4.1 Annex B.4.1 Annex B.4.1 Annex B.4.1
CSI-RS resource Type Periodic Periodic Periodic Periodic
Number of CSI-RS ports (X) 4 4 4 4
CDM Type FD-CDM2 FD-CDM2 FD-CDM2 FD-CDM2
ZP CSI-RS | Density (p) 1 1 1 1
configuratio | First subcarrier index in the Row 5,(4) Row 5,(4) Row 5,(4) Row 5,(4)
n PRB used for CSI-RS (ko)
First ?;%“gfé“gb&')'” the PRB Row 5,(9) Row 5,(9) Row 5,(9) Row 5,(9)
sesr'iggi ty and offset slot 10/1 10/1 10/1 10/1
CSI-RS resource Type Periodic Periodic Periodic Periodic
Number of CSI-RS ports (X) 2 2 2 4
CDM Type FD-CDM2 FD-CDM2 FD-CDM2 FD-CDM2
NZP CSlI- Density (p) 1 1 1 1
RS for CSI First subcarrier index in the
acquisition PRB used for CSI-RS (ko) Row 3,(6) Row 3,(6) Row 3,(6) Row 4,(0)
E'Srgg ?;%“gﬁggb(ﬂ)'” the PRB Row 3,(13) Row3,(13) | Row3,(13) | Row4,(13)
;‘;f;;fi'tf; imeConfig slot 101 101 101 101
CSI-IM resource Type Periodic Periodic Periodic Periodic
CSI-IM RE pattern Pattern O Pattern O Pattern O Pattern O
(C::osnl;i"\flratio CSI-IM Resource Mapping 4.9 4.9 4.9 4.9
n 9 (Kcsk-im, lcsi-im) (4.9) (4.9) (4.9) (4.9)
gj'lo'g’l'ctl'tr;‘;ﬁg’g]lfgset slot 10/1 10/1 10/1 10/1
ReportConfigType Periodic Periodic Periodic Periodic
CQl-table Table 2 Table 2 Table 2 Table 2
. . cri-RI-PMI- cri-RI-PMI- cri-RI-PMI-
reportQuantity cri-RI-PMI-CQI ol col col
timeRestrictionForChannelMeasurements not configured r_lot qot n_ot
configured configured configured
. - ) not not not
timeRestrictionForInterferenceMeasurements not configured ; ) .
configured configured configured
cqi-Formatindicator Wideband Wideband Wideband Wideband
pmi-Formatindicator Wideband Wideband Wideband Wideband
Sub-band Size RB 16 16 16 16
csi-ReportingBand 1111111 1111111 1111111 1111111
CSI-Report periodicity and offset slot 10/9 10/9 10/9 10/9
Codebook Type typel- typel- typel- typel-
SinglePanel SinglePanel SinglePanel SinglePanel
Codebook Mode 1 1 1 1
(CodebookConfig-
N1,CodebookConfig-N2) N/A N/A N/A 1)
CodebookSubsetRestriction 010000 for 000011 for 000011 for
Codebook fixed rank 2, fixed rank 1, fixed rank 1, 11111111
configuration 010011 for 010011 for 010011 for
following rank | following rank | following rank
RI Restriction 00000010 for
fixed Rank 2
N/A N/A N/A and
00001111 for
follow RI
Physical channel for CSI report PUCCH PUCCH PUCCH PUCCH
CQI/RI/PMI delay ms 9.5 9.5 9.5 9.5
Maximum number of HARQ transmission 1 1 1 1
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RI Configuration Fixed Rl =2 Fixed RI=1 Fixed RI =1 Fixed Rl =2
9 and follow RI and follow Rl | and follow Rl | and follow RI
Note 1:  Measurements channels are specified in Table A.4-2 and Table A.4-3. TBS.2-3 is used for Rank 1 case. TBS.2-4
is used for Rank 2 case. TBS.3-3 is used for Rank 3 case. TBS.3-4 is used for Rank 4 case.
Table 6.4.3.2-2: Minimum requirement (TDD)
Test 1 Test 2 Test 3 Test 4
n N/A 1.05 0.9 N/A
% 0.9 N/A N/A 0.9
7 Demodulation performance requirements (Radiated
requirements)
7.1 General
7.1.1  Applicability of requirements
7111 General

The minimum performance requirements are applicable to the FR2 operating bands defined in TS 38.101-2 [ 7] with
Fou_righ not exceeding 40000 MHz.

The minimum performance requirements in Clause 7 are mandatary for UE supporting NR operation, except test cases
listed in Clause 7.1.1.3, 7.1.1.4, 7.1.1.5.

If sametestislisted for different UE features/capabilitiesin Clauses 7.1.1.3 and 7.1.1.4, then thistest shall apply for
UEs which support all corresponding UE features/capabilities.

7.1.1.2

Applicability of requirements for different number of RX antenna ports

UE shall support 2 RX ports for different RF operating bands. The UE requirements applicability is defined in Table

7.1.1.2-1.

7.1.1.3

Table 7.1.1.2-1: Requirements applicability

Supported RX Test type Test list
antenna ports
UE supports 2RX PDSCH All tests in Clause 7.2.2
antenna ports PDCCH All tests in Clause 7.3.2
PBCH All tests in Clause 7.4.2

Applicability of requirements for optional UE features

The performance requirementsin Table 7.1.1.3-1 shall apply for UEs which support optional UE features only.
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Table 7.1.1.3-1: Requirements applicability for optional UE features

UE feature/capability [14] Test type Test list Applicability notes

SU-MIMO Interference Mitigation | FR2 PDSCH | Clause 7.2.2.2.1 (Test 3-

advanced receiver TDD 1)

Basic DL NR-NR CA operation NR CA SDR Clause 7.5A.1 1) Upto 16 DL carriers

(supportedBandCombinationList) 2) Same numerology across
carrier for data/control
channel at a given time

PDSCH repetitions over multiple | FR2 PDSCH | Clause 7.2.2.2.2

slots (pdsch- TDD

RepetitionMultiSlots)

Alternative 64QAM MCS table FR2 PDSCH | Clause 7.2.2.2.2

for PDSCHNew 64QAM MCS TDD

table for PDSCH (dI-64QAM-

MCS-TableAlt)

DRX Adaptation (drx-Adaptation- | FR2 PDCCH | Clause 7.3.2.2.3 If the Test 3-1 in Clause

r16) TDD 7.3.2.2.3 is passed, the test
coverage can be considered
fulfilled without executing Test
1-2in clause 7.3.2.2.1.

256QAM for PDSCH FR2 PDSCH | Clause 7.2.2.2.1 (Test 1-

(pdsch-256QAM-FR2) TDD 4)

256QAM for PDSCH (pdsch- FR2 SDR Clause 7.5A.1 For UE capable of pdsch-

256QAM-FR2) TDD 256QAM-FR2 for certain
band(s), mcs-Table is
configured to ‘64QAM’ for
SDR test.

7.1.1.4
signalling

Applicability of requirements for mandatory UE features with capability

The performance requirementsin Table 7.1.1.4-1 shall apply for UEs which support mandatory UE features with

capability signalling only.

Table 7.1.1.4-1: Requirements applicability for mandatory features with UE capability signalling

UE feature/capability [14] Test type Test list Applicability notes
FR2 TDD PDSCH | Clause 7.2.2.2.1 (Tests from The requirements
Supported maximum number of 2-1102-6) apply only in case
the PDSCH MIMO
PDSCH MIMO layers rank in the test case
(maxNumberMIMO- d d
LayersPDSCH) oes not exceed UE
PDSCH MIMO layers
capability
FR2 TDD PDSCH | Clause 7.2
Support of PT-RS with one SDR Clause 7.5.1
antenna port for DL reception Clause 7.5A.1
(onePortsPTRS)
FR2 TDD SDR Clause 7.5A.1
PCell operation on FR2 (pCell-
FR2)
PDSCH mapping type B FR2 TDD PDSCH | Clause 7.2.2.2.3

(pdsch-MappingTypeB)
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7.1.15 Applicability of CA requirements

7.1.1.5.1 Definition of CA capability
The definition with respect to CA capahilitiesisgivenasin Table 7.1.1.5.1-1.

Table 7.1.1.5.1-1: Definition of CA capability

CA CA Capability Description
Capability
CA C Intra-band contiguous CA
CA N Intra-band non-contiguous CA
CA AX Inter-band CA (X bands)

NOTE 1: CA_C corresponds to NR CA configurations and bandwidth combination
sets defined in Clause 5.5A.1 of TS 38.101-2 [7].
CA_N corresponds to NR CA configurations and bandwidth combination
sets defined in Clause 5.5A.2 of TS 38.101-2 [7].
CA_AX corresponds to NR CA configurations and bandwidth combination
sets defined in Clause 5.5A.3 of TS 38.101-2 [7].

7.1.152 Applicability and test rules for different CA configurations and bandwidth
combination sets

The performance requirement for CA UE demodulation tests in Clause 7.2A are defined independent of CA
configurations and bandwidth combination sets specified in Clause 5.5A of TS 38.101-2. For UEs supporting different
CA configurations and bandwidth combination sets, the applicability and test rules are defined in Table 7.1.1.5.2-1 and
Table7.1.1.5.2-2. For simplicity, CA configuration below refersto combination of CA configuration and bandwidth
combination set.

Table 7.1.1.5.2-1: Applicability and test rules for CA UE demodulation tests

- CA configuration from .
CA capability the selected CA CA Bandwidth

Tests where the - combination to be
capability where the

PCell CC
configuration

tests apply tests apply tested in priority order
Test 1 in Clause CA_C, CA N, ) Largest aggregated CA
7.2A.2.1 CA_AX Table 7.1.1.5.2-2 bandwidth combination Any of CCs
Table 7.1.1.5.2-2: Selection of CA configurations
CA capability Step 1 Step 2 Step 3

Select any one of CA
configurations, which contain
CA bandwidth combination
with the largest aggregated
channel bandwidth and
supported maximum data
rate is not lower than the
tested date rate, among all
the selected CA
configurations from Step 2.

NOTE 1: Maximum supported data rate for Step 3 is calculated based clause 4.1.2 of TS 38.306 [14]
NOTE 2: Tested data rate for Step 3 is calculated based on the equation DataRate = 1073 Z§=1 TBS;2% and FRCs

used in the test.

Select the CA configurations

with the maximum number of

CCs, for which the supported
maximum number of MIMO
layers is not lower than 2,
among all the selected CA
configurations from Step 1.

Select CA configuration(s),
which contain all CA
CA _CorCA Nor bandwidth combinations

CA_AX requiring SNR below test
equipment maximum
achievable SNR

7.2 PDSCH demodulation requirements

The parameters specified in Table 7.2-1 are valid for all PDSCH demodulation tests unless otherwise stated.
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Table 7.2-1: Common Test Parameters
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Parameter Unit Value
PDSCH transmission scheme Transmission scheme 1
PTRS epre-Ratio 0
Actual carrier Offset b_etween _Point A and the lowest usable RBs 0
configuration subcarrl_er on thl_s carrier (Note 2)
Subcarrier spacing kHz 60 or 120
Cyclic prefix Normal
RB offset RBs 0
Maximum transmission
bandwidth configuration
DL BWP as specified in
configuration #1 . clause 5.3.2 of
Number of contiguous PRB PRBs TS 38.101-2 [7] for
tested channel
bandwidth and
subcarrier spacing
Common serving Physical _C_ell .ID - O.
cell parameters SSB position in burst First SSB in Slot #0
SSB periodicity ms 20
Slots for PDCCH monitoring Each slot
Symbols with PDCCH 0
Table 7.2-2 for tested
Number of PRBs in CORESET channel bandwidth and
subcarrier spacing
Number of PDCCH candidates and aggregation 1/AL8
levels
CCE-to-REG mapping type Non-interleaved
DCI format 11
TCI state TCI state #1
For number of TX = 1:
No precoding;
For number of TX > 1:
PDCCH Single Panel Type |,
configuration Randomized precoder
selection for every REG
bundle and updated per
slot Random per slot
PDCCH & PDCCH DMRS Precoding with equal probability of
configuration each applicable ii/iz
combination or
codebook
index, chosen from
section 5.2.2.2.1 of TS
38.214 [12].i1, i2
combination, and with
REG bundling
granularity for number of
Tx larger than 1
Cross carrier scheduling Not configured
First subcarrier index in the PRB used for CSI- 0 for CSI-RS resource
RS (ko) 12,34
6 for CSI-RS resource 1
. . and 3
I(:I(l);st OFDM symbol in the PRB used for CSI-RS 10 for CSI-RS resource
2and 4
1 for CSI-RS resource
CSI-RS for tracking Number of CSI-RS ports (X) 1.2.3.4
'No CDM' for CSI-RS
CDM Type resource 1,2,3,4
. 3 for CSI-RS resource
Density (p) 1234
60 kHz SCS: 80 for CSlI-
CSI-RS periodicity Slots RS resource 1,2,3,4

120 kHz SCS: 160 for
CSI-RS resource 1,2,3,4
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Frequency Occupation

60 kHz SCS:
40 for CSI-RS resource
land2
41 for CSI-RS resource
3and4
CSI-RS offset Slots
120 kHz SCS:
80 for CSI-RS resource
land2
81 for CSI-RS resource
3and 4
Start PRB 0
Frequency Occupation Number of PRB =
ceil(BWP size/4)*4
QCL info TCI state #0
. 3 for 2 CSI-RS ports and
Row index (Note 3) 5 for 4 CSI-RS ports
First subcarrier index in the PRB used for CSI- 0
RS (ko)
I(:Ii;st OFDM symbol in the PRB used for CSI-RS 12
0
Number of CSI-RS ports (X) 2
NZP CSI-RS for CDM Type FD-CDM2
CSl acquisition Density (p) 1
. 60 kHz SCS: 80
CSI-RS periodicity Slots 120 kHz SCS- 160
CSI-RS offset 0
Start PRB 0
Frequency Occupation Number of PRB =
ceil(BWP sizel4) *4
QCL info TCI state #1
Row index (Note 3) 5
First subcarrier index in the PRB used for CSI- 4
RS (ko)
First OFDM symbol in the PRB used for CSI-RS 12
(lo)
Number of CSI-RS ports (X) 4
ZP CSI-RS for CSI CDM Type FD-CDM2
acquisition Density (p) 1
o 60 kHz SCS: 80
CSI-RS periodicity Slots 120 kHz SCS- 160
CSI-RS offset 0
Start PRB 0
Frequency Occupation Number of PRB =
ceil(BWP size/4) *4
First subcarrier index in the PRB used for CSI- ko=0 for CSI-RS
RS resource 1,2
lo = 8 for CSI-RS
. . resource 1
First OFDM symbol in the PRB used for CSI-RS lo = 9 for CSI-RS
resource 2
Number of CSI-RS ports (X) 1 for CSI'le resource
'No CDM' for CSI-RS
CDM Type resource 1,2
CSI-RS for beam . 3 for CSI-RS resource
refinement Density (p) 1,2
60 kHz SCS: 80 for CSI-
. RS resource 1,2
CSI-RS periodicity Slots 120 kHz SCS- 160 for
CSI-RS resource 1,2
CSI-RS offset Slots 0 for CSI'le resource
Start PRB 0

Number of PRB =
ceil(BWP sizel4)*4

Repetition

ON
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QCL info TCI state #1
{1000} for Rank 1 tests
Antenna ports indexes {1000, 10361;;” Rank 2
PDSCH DMRS
fi ti . . .
contiguration Position of the first DMRS for PDSCH mapping 5
type A
Number of PDSCH DMRS CDM group(s) without 1
data
Type 1 QCL SSB index SSB #0
information QCL Type Type C
TClI state #0 Type 2QCL | SSB index SSB #0
information QCL Type Type D
CSI-RS resource 1 from
;};g?mlago(r:ll_ CSI-RS resource '‘CSI-RS for tracking'
configuration
QCL Type Type A
TClI state #1 Type 2 QCL CSI-RS resource 1 from
in¥grmation CSI-RS resource 'CSI-RS for tracking'
configuration
QCL Type Type D
Frequency density (Kpt-rs) 2
PTRS (Note 4) Time density (Lpt-rs) 1
Resource Element Offset offset10
Maximum number of code block groups for ACK/NACK feedback 1
Maximum number of HARQ transmission 4
PUCCH HARQ ACK spaitial bundling Not configued
Redundancy version coding sequence {0,2,3,1}

For number of TX = 1:
No precoding;

For number of TX > 1:
Single Panel Type I,
Randomized precoder
selection with Wideband
size and updated per
slot, Random precoder
selection updated per
slot, with equal
probability of each
applicable ii/i2
combination or
codebook
index, chosen from
section 5.2.2.2.1 of TS
38.214 [12].i1, i2
combination, andwith
Wideband granularity
OP.1 FDD as defined in

PDSCH & PDSCH DMRS Precoding configuration

Symbols for all unused REs oP 1A'|E][r)1[e)xa§.3élfir%ed in
Annex A.5.2.1
Physical signals, channels mapping and precoding As specgeflm Annex

Note 1:  UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH
transmission.

Note 2:  Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-2 [7] for
tested channel bandwidth and subcarrier spacing.

Note 3: Referto Table 7.4.1.5.3-1in[9] .

Note 4:  The frequencyDensity and timeDensity in phaseTrackingRS are configured. The actual PT-RS
configuration depends on the scheduled MCS according to section 5.1.6.3 from TS 38.214[12].
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Table 7.2-2: Number of PRBs in CORESET

SCS (kHz) | 50 MHz 100 MHz 200 MHz 400 MHz
60 66 132 264 N.A
120 30 66 132 264

7.2.1 1RX requirements
(Void)

7.2.2 2RX requirements
7.2.2.1 FDD

(Void)

7.2.2.2 TDD

72221

Minimum requirements for PDSCH Mapping Type-A

For PDSCH Type-A scheduling, the requirements are specified in Table 7.2.2.2.1-3, 7.2.2.2.1-4 and 7.2.2.2.1-5, with
the addition of the parametersin Table 7.2.2.2.1-2 and the downlink physical channel setup according to Annex C.5.1.
The purpose is to verify the performance of PDSCH Type-A scheduling.

The test purposes are specified in Table 7.2.2.2.1-1.

Table 7.2.2.2.1-1:

Tests purpose

Purpose

Test index

Verify the PDSCH mapping Type A normal performance
under 2 receive antenna conditions and with different
channel models, MCSs andnumber of MIMO layers

1-1,1-3, 1-4, 2-1, 2-2, 2-3, 2-4, 2-5, 2-6

requirements for Enhanced Receiver Type 1 under 2
receive antenna conditions.

Verify the PDSCH mapping Type A HARQ soft combining | 1-2
performance under 2 receive antenna conditions.
Verify the PDSCH mapping Type A performance 3-1
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Table 7.2.2.2.1-2: Test Parameters

Parameter

Unit

Value

Duplex mode

TDD

Active DL BWP index

1

CSI-RS for tracking

First OFDM symbol in the PRB used for
CSI-RS (lo)

For Test 1-1 and 1-2:
3 for CSI-RS resource 1 and
3
7 for CSI-RS resource 2 and
4

CSI-RS offset

Slots

For Test 1-2:
82 for CSI-RS resource 1
and 2
83 for CSI-RS resource 3
and 4

PDCCH configuration

Number of PDCCH candidates and
aggregation levels

1/AL4 for Test 1-4 and 2-3
1/ALS8 for other tests

PDSCH configuration

Mapping type Type A
ko 0
Starting symbol (S) 1

Specific to each Reference
Length (L) channel as defined in A.3.2.2
PDSCH aggregation factor 1
PRB bundling type Static

PRB bundling size

wideband for Test 1-1,
2 for other tests

Resource allocation type

Test 2-1: Type 1 with start
RB = 30, Lres = 6
Other tests: Type 0

RBG size

Test 2-1: N/A
Other tests: Config2

VRB-to-PRB mapping type

Non-interleaved

VRB-to-PRB mapping interleaver

DL front loaded DMRS

bundle size NIA

DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1

Number of HARQ Processes

8 for Test 1-1, 1-3, 1-4, 2-2,
2-4
10 for Test 2-1, 2-3, 2-5, 2-6,
3-1
16 for Test 1-2

information

The number of slots between PDSCH and corresponding HARQ-ACK

As defined in Annex A.1.3

ETSI




3GPP TS 38.101-4 version 16.20.0 Release 16

310

ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 7.2.2.2.1-3: Minimum performance for Rank 1 (FRC)

. Reference value
Bandwidth . Correlation .
Test | Referenc Modulatio | TDD UL- . matrix and Fraction
(MHz) / Propagatio £
num € Subcarrier n and DL n condition antenna ° SNRs
channel X KM code rate pattern configuratio | maximum 5 (dB)
spacing (kHz) n throughpu
t (%)
R.PDSCH
1-1 5-1.1 100/120 QPSK, | FR2.120- 1 TDLC60- | 505 LA Low 70 -0.4
0.30 1A 300
TDD
R.PDSCH
12 | 521 100 /120 16QAM, | FR2.120- | TDLASO- | Ho uLALow | 30 17
0.48 1 300
TDD
R.PDSCH
64QAM, FR2.120- TDLA30- 2x2 XPL
1-3 .5-3.1 100/ 120 046 1 300 Medium 70 12.4
TDD
R.PDSCH
14 | 5101 50/ 120 2560AM | FR2.120- | 1) p30.75 | 2x2 ULA Low 70 20.2
0.67 1
TDD
Table 7.2.2.2.1-4: Minimum performance for Rank 2 (FRC)
Bandwidth Correlation Reference value
Test Reference (MHz) / Modulatio TDD Propagatio | matrix and Fraction
num channel Subcarrier n and UL-DL n antenna Qf SNRss
spacing coderate | pattern condition | configuratio | maximum (dB)
(kHz) n throughp
ut (%)
R.PDSCH. QPSK, FR2.12 2x2 ULA
2-1 5-4.1 TDD 100/ 120 0.30 0-2 TDLA30-75 Low 70 4.1
R.PDSCH. 16QAM, FR2.12 TDLA30- 2x2 ULA
22 | 5pp7pp | 1007120 0.48 0-1 300 Low 0 14.4
R.PDSCH. 16QAM,0.4 | FR2.12 2x2 ULA
2-3 5.5 2 TDD 50/120 8 0-2 TDLA30-75 Low 70 14.0
R.PDSCH. 16QAM, FR2.12 TDLA30- 2x2 ULA
24 | 5p3Tpp | 200/120 0.48 0-1 300 Low /0 14.2
R.PDSCH. 16QAM, FR2.60- 2x2 ULA
2-5 4.11TDD 50/60 0.48 1 TDLA30-75 Low 70 14.3
R.PDSCH. 64QAM, FR2.12 2x2 ULA
2-6 5.6.1 7DD 100/ 120 043 0-2 TDLA30-75 Low 70 18.6

Table 7.2.2.2.1-5: Minimum performance for Rank 2 (FRC) for Enhanced Receiver Type 1

Bandwidt Correlation Reference value
Test h (MHz) / Modulatio | TDD UL- . matrix and Fraction of
num Rcerflzrne:ecle Subcarrier n and DL r?z:oopnadgiﬁg(r)l antenna maximum SNRg
spacing code rate pattern configuratio | throughpu | & (dB)
(kHz) n t (%)
R.PDSCH.5 16QAM, FR2.120 2x2 ULA
3-1 5.1 TDD 100/120 0.48 D) TDLA30-75 Medium 70 19.0
7.2.2.2.2 Minimum requirements for PDSCH repetitions over multiple slots

For PDSCH with slot aggregation, the requirements are specified in Table 7.2.2.2.2-3, additional parametersin Table
7.2.2.2.2-2 and the downlink physical channel setup according to Annex C.5.1.

The test purpose is specified in Table 7.2.2.2.2-1.
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Table 7.2.2.2.2-1: Test purpose

Purpose Test index
Verify the PDSCH repetitions over multiple slots 1-1
performance under 2 receive antenna conditions
Table 7.2.2.2.2-2: Test Parameters
Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 1
Length (L) 13
PDSCH aggregation factor 2
PDSCH configuration PRB bundling type Static
PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver
. N/A
bundle size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols 1
for DL front loaded DMRS
Number of HARQ Processes 2
The number of slots between final repetition of PDSCH and As defined in Annex A.1.3
corresponding HARQ-ACK information (Note 1)
Note 1:  ACK/NACK feedback is generated for PDSCH on slot i, where mod(i,4) = 1, where i is the slot index per
frame; i ={0,...,79}
Table 7.2.2.2.2-3: Minimum performance for Rank 1 (FRC)
Bandwidth . Reference
. Correlation
Test | Reference SL(lt)A(I:—IaZr)ri/er N;?]%uéitéoen TDD UL- Propagation matrix and value
num channel spacing rate DL pattern condition antenna Target | SNR
(kHz) configuration BLER (dB)
R.PDSCH. 160AM 1%
1-1 5-11.1 100/120 ' FR2.120-2 | TDLA30-75 2x2 ULA Low (Note -11
TDD 0.37 1)
Note 1: BLER is defined as residual BLER,; i.e. ratio of incorrectly received transport blocks / sent transport blocks,
independently of the number HARQ transmission(s) for each transport block.
7.2.2.2.3 Minimum requirements for PDSCH Mapping Type B

The performance requirements are specified in Table 7.2.2.2.3-3, with the addition of test parametersin Table 7.2.2.2.
3-2 and the downlink physical channel setup according to Annex C.5.1. The purpose isto verify the performance of

PDSCH Type B scheduling.

The test purposes are specified in Table 7.2.2.2.3-1.

Table 7.2.2.2.3-1: Test purpose

Purpose

Test index

receive antenna conditions

Verify PDSCH mapping Type B performance under 2

11
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Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
PDCCH Number of PDCCH candidates and
. . ; 1/AL8
configuration aggregation levels
Mapping type Type B
ko 0
Starting symbol (S) 1
Length (L) 2
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 0
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
Number of HARQ Processes 8

ACK information

The number of slots between PDSCH and corresponding HARQ-

Specific to each TDD UL-DL pattern
and as defined in Annex A.1.3

Table 7.2.2.2.3-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test | Reference Su('lz)ﬂcl:_'azr)ri/er ?g??nﬂfgr?g TDBLUL' Propagation matrix and Fraction of
num. channel spacin code rate attern condition antenna maximum SNR
P 9 P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH. FR2.120-
1-1 5.1.2 TDD 100/120 QPSK, 0.30 1 TDLA30-75 | 2x2, ULA Low 70 1.3
7.2A  PDSCH demodulation requirements for CA

The parameters specified in Table 7.2-1 for PDSCH single carrier tests are reused for PDSCH CA test unless otherwise

stated.

7.2A.1 1RX requirements

(Void)

7.2A.2 2RX requirements

7.2A2.1

Minimum requirements

For CA with different numbers of DL component carriers, the requirements are defined in Table 7.2A.2.1-3 based on
the single carrier requirements for different bandwidth specified in Table 7.2A.2.1-2, with the parametersin Table
7.2A.2.1-1 and the downlink physical channel setup according to Annex C.5.1. The performance requirements specified
in this sub-cluase do not apply for UE single carrier test.
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Table 7.2A.2.1-1: Test parameters for CA

Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 1
Length (L) Specific to each Reference channel
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type 0
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
PDCCH Number of PDCCH candidates and 120kHz SCS anf;:&'lez bandwidth:
configuration aggregation levels others: Table 7.2-1
Number of HARQ Processes 8
TDD UL-DL pattern 120kHz SCS: FR2.120-1
XkéeKqﬁgEs;ggrs]Iots between PDSCH and corresponding HARQ- As defined in Annex A.1.3

Table 7.2A.2.1-2: Single carrier performance for TDD 120 kHz SCS for CA configurations

Modulation Correlation Reference value
Bandwidth Reference Propagation matrix and -
(MHz) channel format and condition antenna Fract_lon of SNR
code rate configuration maximum (dB)
9 throughput (%)

50 R'gp El)s.l%%s 16QAM, 0.33 TDLA30-75 2x2, ULA Low 70 10.4

100 R'gp EZ)ST%%S 16QAM, 0.33 TDLA30-75 2x2, ULA Low 70 10.2
200 RoaotS | 160am,033 | TOMAOTS o yia Low 70 10.3
400 RgPIZST(IZDI—I;S 16QAM, 0.33 TDLA30-75 2x2, ULA Low 70 10.3

Table 7.2A.2.1-3: Minimum performance for multiple CA configurations

Test number

CA duplex mode

Minimum performance requirements

1 TDD 120 kHz + TDD 120 kHz As defined in Table 7.2A.2.1-2
Note 1:  The applicability of requirements for different CA duplex modes, SCSs, CA configurations and bandwidth
combination sets is defined in 7.1.1.5.
7.3 PDCCH demodulation requirements

The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink
Scheduling Grant (Pm-dsg).

The parameters specified in Table 7.3-1 are valid for all PDCCH tests unless otherwise stated.
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Table 7.3-1: Common test Parameters
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Parameter Unit Value
Carrier Offset between Point A and the 0
configuration lowest usable subcarrier on this
carrier (Note 1)
Sci_nﬁg\lljlraation #1 Cyclic prefix Normal
Common Physical Cell ID 0
serving cell SSB position in burst First SSB in Slot #0
parameters SSB periodicity ms 20
Slots for PDCCH monitoring Each slot
Number of PDCCH candidates 1
confguration | Freduency domain resource with contguous RB
allocation for CORESET allocation
TCI state TCI state #1
First subcarrier index in the PRB 0
used for CSI-RS (k0)
CSI-RS resource 1:
4
CSI-RS resource 2:
First OFDM symbol in the PRB 8
used for CSI-RS (10) CSI-RS resource 3:
4
CSI-RS resource 4:
8
CSI-RS for Number of CSI-RS ports (X) 1
tracking CDM Type No CDM
Density (p) 3
CSI-RS periodicity Slots 160
80 for CSI-RS
resource 1 and 2
CSI-RS offset Slots 81 for CSI-RS
resource 3 and 4
Start PRB 0
Frequency Occupation Number of PRB =
ceil(BWP sizel4)*4
QCL info TCI state #0
First subcarrier index in the PRB 0
used for CSI-RS (k0)
CSI-RS resource 1:
First OFDM symbol in the PRB 8
used for CSI-RS (I0) CSI-RS resource 2:
9
Number of CSI-RS ports (X) 1
CDM Type No CDM
NZP CSI-RS for | Density (p) 3
beam 120 kHz SCS: 160
refinement CSI-RS periodicity Slots for CSI-RS resource
1,2
0 for CSI-RS
CSI-RS offset Slots resource 1,2
Start PRB 0

Frequency Occupation

Number of PRB =
ceil(BWP size/4) *4

Repetition

ON

QCL info

TCI state #1
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For number of TX =
1: No precoding;
For number of TX >
1: Single Panel Type
I, Randomized
precoder selection
for every REG
bundle and updated
per slot with equal
probability of each
applicable i1/i2
combination or
codebook
index, chosen from
section 5.2.2.2.1 of
TS 38.214 [12].

PDCCH & PDCCH DMRS Precoding configuration

Type 1 QCL | SSB index SSB #0
information | QCL Type Type C
TCl state #0 Type 2 QCL | SSB index SSB #0
information | QCL Type Type D
CSI-RS resource 1
Type 1 QCL | CSI-RS resource from CS;(I.-RTQ, for
information tra}c ing
configuration
QCL Type Type A
TClI state #1 CSI-RS resource 1
Type 2 QCL | CSI-RS resource from C‘?(I.'R.S for
information tracking
configuration
QCL Type Type D
OP.1 FDD as
defined in Annex
A5.1.1
Symbols for all unused REs OP.1 7DD as
defined in Annex
Ab5.2.1
Specific to each
The number of slots between PDSCH and TDD UL-DL pattern
corresponding HARQ-ACK information and as defined in
Annex A.1.3.

Note 1:  Point A coincides with minimum guard band as specified in Table 5.3.3-1
from TS 38.101-1 [6] for tested channel bandwidth and subcarrier spacing.

Note 2:  The high layer parameter precoderGranularity equals to sameAsREG-bundle
as defined in clause 7.4.1.3 of TS 38.211 [9].

7.3.1 1RX requirements

(Void)

7.3.2 2RX requirements

7.3.2.1 FDD
(Void)
7.3.2.2 TDD

The parameters specified in Table 7.3.2.2-1 are valid for all TDD tests unless otherwise stated.
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Table 7.3.2.2-1: Test Parameters

Parameter Unit 1 Tx Antenna | 2 Tx Antenna
TDD UL-DL pattern FR2.120-1
CCE to REG mapping type Interleaved

REG bundle size

2 for test 1-1
6 for test 1-2

Interleaver size

3 fortest 1-1
2 for test 1-2

Shift index

0

7.3.2.2.1

Minimum requirements with 1TX antenna

For the parameters specified in Table 7.3.2.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 7.3.2.2.1-1. The downlink physical setup isin accordance with Annex C.5.1.

Table 7.3.2.2.1-1: Minimum performance requirements with 120 kHz SCS

Antenna Reference
:Ersnt Bandwidth | CORES CORESET | Aggregation Reference | Propagation conﬂg:{rjatlon Pm_value
ber (MHz) ET RB duration level Channel Condition correlation dsg S(NdFéE)aB
Matrix (%)
1-1 100 60 1 2 R.PDCCH. | TDLA30-75 1x2 Low 1 6.4
5-1.1 TDD
1-2 100 60 1 4 R.PDCCH. | TDLA30-300 1x2 Low 1 3.0
5-1.2 TDD
7.3.2.2.2 Minimum requirements with 2TX antenna

For the parameters specified in Table 7.3.2.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 7.3.2.2.2-1. The downlink physical setup isin accordance with Annex C.5.1.

Table 7.3.2.2.2-1: Minimum performance requirements with 120 kHz SCS

Antenna Reference
:3‘:’; Bandwidth CORESE | CORESET | Aggregation Reference Propagation conflgrl:éatlon Pm-value
b (MHz) TRB duration level Channel Condition . SNRegs
er correlation dsg (dB)
Matrix (%)
2-1 100 60 1 8 R.PDCCH. TDLA30-75 2x2 Low 1 0.1
5-1.3 TDD
2-2 100 60 2 16 R.PDCCH. TDLA30-75 2x2 Low 1 -3.0
5-2.1 TDD
7.3.2.2.3 Minimum requirements for power saving

During the test the UE shall monitor the DCI format 2_6 PDCCH in DRX off state and decide whether to receive the
following PDCCH in DRX on period.

The parameters specified in Table 7.3.2.2.3-1 are valid for normal PDCCH in DRX on period and PDCCH in DRX off
period.
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Table 7.3.2.2.3-1: Test Parameters

Parameter Unit 1 Tx Antenna
TDD UL-DL pattern FR2.120-1
CCE to REG mapping type Interleaved
REG bundle size 6
Interleaver size 2
Shift index 0
DRX cycle ms 10
ps-WakeUp-r16 absent
Wake-up indication bit in DCI format 2_6 1

PDCCH DCI format
2_6 configuration

PS-offset

(TminimumTimeGapt+1)/2#/0.125

Number of PDCCH candidates

1

Frequency domain resource
allocation for CORESET

Start from RB = 0 with
contiguous RB allocation

TCI state

TCI state #1

PDCCH configuration

Slots for PDCCH monitoring

Each slot during DRX-on

period

Note:

TminimumTimeGap iS Sighaled as a part of drx-Adaptation-r16 UE capability.

For the parameters specified in Table 7.3.2.2.3-2, the average probability of a missed downlink scheduling grant (Pm-
dsg) observed on PDCCH during DRX on shall be below the specified value in Table 7.3.2.2.3-2. The downlink
physical setup isin accordance with Annex C.5.1.

Table 7.3.2.2.3-2: Minimum performance requirements with 120 kHz SCS

Antenna Reference
Test | Bandwidth | CORESET | CORESET | Aggregation | Reference |Propagation conﬂg:gatlon Pm\_/alue
number (MHz) RB duration level Channel Condition . SNRss
correlation dsg (dB)
Matrix (%)

4 R.PDCCH.

31 100 60 1 gééggﬁ TDLA30-300 |  1x2 Low 1 | 30
8 5-1.4 TDD
7.4 PBCH demodulation requirements

The receiver characteristics of PBCH are determined by the probability of miss-detection of the PBCH (Pm-bch), which
is defined as

P bch =1 4
m — bch = B

Where A isthe number of correctly decoded MIB PDUs and B is the number of transmitted MIB PDUs. The Pm-bchis
derived with the assumption UE combines the PBCH symbols of the same SS/PBCH block index within the MIB TTI

(80ms).

7.4.1

(Void)

71.4.2

7421

(Void)

1RX requirements

2RX requirements

FDD
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71.4.2.2 TDD
Table 7.4.2.2-1: Test parameters for PBCH
Parameter Unit | Single antenna port
Physical Cell ID 0
Cyclic prefix Normal
Number of SS/PBCH blocks within an SS burst set periodicity 1
SS/PBCH block index Notel 0
SS/PBCH block periodicity ms 20
TDD UL-DL pattern Note2 FR2.120-1
Note 1:  as specified in clause 4.1 of TS 38.213 [11]
Note 2:  as specified in clause 11.1 of TS 38.213 [11]

For the parameters specified in Table 7.4.2.2-1 the average probability of a miss-detected PBCH (Pm-bch) shall be
below the specified valuesin Table 7.4.2.2-2 in case SS/PBCH block index is not known and below the specified values
in Table.7.4.2.2-3 in case SS/PBCH block index is known. The downlink physical setup isin accordance with Annex
C5.1.

Table 7.4.2.2-2: Minimum performance PBCH in case SS/PBCH block index is not known

Test Bandwidth (MHz) / Reference Propagation Antenna configuration | Reference value
number Subcarrier spacing channel condition and correlation matrix Pm- SNRss
(kHz) bch (dB)
(%)
1-1 100/120 R.PBCH.5 TDLA30-300 1x2Low 1 -6.3
1-2 100/ 240 R.PBCH.6 TDLA30-75 1x2Low 1 -6.1

Table 7.4.2.2-3: Minimum performance PBCH in case SS/PBCH block index is known

Test Bandwidth (MHz) / Reference Propagation Antenna configuration | Reference value
number Subcarrier spacing channel condition and correlation matrix Pm- PBCH
(kHz) bch SNR
(%) (dB)
2-1 100/120 R.PBCH.5 TDLA30-300 1x2Low 1 -7.9
2-2 100/ 240 R.PBCH.6 TDLA30-75 1x2Low 1 -7.6
7.5 Sustained downlink data rate provided by lower layers

7.5.1 FR2 single carrier requirements
The requirements in this clause are applicable to the FR2 single carrier case.

The requirements and procedure defined in Clause 7.5A.1 apply using operating band instead of CA configuration, and
bandwidth instead of bandwidth combination.

7.5A  Sustained downlink data rate provided by lower layers

7.5A.1 FR2 CA requirements
The Sustained Data Rate (SDR) requirements in this clause are applicable to the FR2 CA.

The purpose of the test isto verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received
packets corresponding to the maximum data rate indicated by UE capabilities. The sustained downlink data rate shall be
verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. The test case below specifies the RF
conditions and the required success rate of delivered TB by Layer 1 to meet the sustained data rate requirement.

The test parameters are determined by the following procedure:
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- Step 1: Calculate the date rate for al supported CA configurations and set of per component carrier (CC) UE
capabilities among all supported UE capabilities:

- UseTable 7.5A.1-3 to determine the MCS (=M CSL1) achieving the largest data rate [clause 4.1.2 of
TS 38.306 [14]] based on UE capabilities.

- UseTable 7.5A.1-4 to determine the largest MCS (=M CS2) requiring SNR below test equipment maximum
achievable SNR for that CA configuration.

- Compute the data rate for CA configuration using the MCS = min(MCS1,MCS2) and the following equation
for each CC in CA bandwidth combination.

DataRate = 1073 $/_, TBS;2"i
where
Jisthe number of aggregated component carriersin CA bandwidth combination

TBS isthetotal number of DL-SCH transport block bits cal culated based on methodology in Clause 5.1.3.2 of TS
38.214 [12] and using parameters from Table 7.5A.1-1

pjisprovided in Clause 4.2 of TS 38.211 for different subcarrier spacing values

- Step 2: Choose the CA bandwidth combination among all supported CA configurations that achieves maximum
dataratein step 1 among all UE capabilities.

- Set of per CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO
layers, modulation format and scaling factor in accordance with clause 4.1.2 of TS 38.306 [14].

- When there are multiple sets of CA bandwidth combinations and UE capabilities (channel bandwidth,
subcarrier spacing, number of MIMO layer, modulation format, scaling factor) with same datarate, select
one among sets with the smallest aggregated channel bandwidth.

- Step 3: For each CC in chosen CA bandwidth combination, use determined MCS for each CC in step 1 for that
CA configuration based on test parameters and indicated UE capabilities.

The TB success rate shall be higher than 85% when PDSCH is scheduled with MCS defined for the selected CA
bandwidth combination and with the downlink physical channel setup according to Annex C.3.1.

The TB successrate is defined as 100%* NpL_correct_rx/ (NDL_newtx + NDL_retx), Where NboL_newtx iS the number of newly
transmitted DL transport blocks, NpL_retx is the number of retransmitted DL transport blocks, and NbL_correct_rx is the
number of correctly received DL transport blocks.

The test parameters are specified in Table 7.5A.1-1.
Unless otherwise stated, no user datais scheduled on slot #0, 40 and 41 within 20 msfor SCS 60 kHz.
Unless otherwise stated, no user datais scheduled on slot #0, 80 and 81 within 20 msfor SCS 120 kHz.
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Table 7.5A.1-1: Test parameters for FR2 TDD
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Parameter Unit Value
PDSCH transmission scheme Transmission scheme 1
PTRS epre-Ratio 0
Channel bandwidth MHz Channel band_width frorr_1 se_lected CA
bandwidth combination
Physical Cell ID 0
Common serving SSB pos.itio.n.in burst First SSB in Slot #0
cell parameters S.SB periodicity — ms 20
First DMRS position for Type A PDSCH 2
mapping
Cross carrier scheduling Not configured
Active DL BWP index 1
Actual carrier Offset betweeq Point A. and tlje lowest RBs 0
configuration usable s_ubcarrlgr on this carrier (Note 3)
Subcarrier spacing kHz 60 or 120
RB Offset 0
Maximum transmission bandwidth
configuration as specified in clause
DL BWP Number of contiguous PRB 5.3.2 of TS 38.101-2 [7] for tested
configuration #1 channel bandwidth and subcarrier
spacing
Subcarrier spacing kHz 60 or 120
Cyclic prefix Normal
Slots for PDCCH monitoring Each slot
Symbols with PDCCH Symbols #0
Number of PRBs in CORESET Table 7.5A.1-2

Number of PDCCH candidates and
aggregation levels

2/AL2 for 120 kHz / 50 MHz
2/ALA4 for 60 kHz / 50 MHz, 120 kHz /
100 MHz
2/ALS8 for other greater combinations

CCE-to-REG mapping type

Non-interleaved

DCI format 1-1
PDCCH TCI State TCI state #1
configuration For number of TX = 1: No precoding;
For number of TX > 1:
Single Panel Type |, Randomized
PDCCH &PDCCH DMRS Precoding precoder selection for every REG
configuration bundle and updated per slot Random
per slot with equal probability of
precoder index 0 and 2, and with
REG bundling granularity for number
of Tx larger than 1
Mapping type Type A
ko 0
PDSCH aggregation factor 1
PRB bundling type Static
PRB bundling size wideband
PDSCH Resource allocation type Type O
configuration RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
Starting symbol (S) 1
Length (L) 13
DMRS Type Type 1
Number of additional DMRS 1
Length 1
PDSCH DMRS
! . . 1000} for 1 Layer CCs
configuration Antenna ports indexes {10(§O, 10%1} for 2 {ayers CCs
Number of PDSCH DMRS CDM group(s) 1
without data
Frequency density (KeT-rs) 2
PTRS (Note 4) Time density (Let-rs) 1

Subcarrier indexes in the PRB used for

CSI-RS for tracking

CSI-RS

ko= 3 for CSI-RS resource 1,2,3,4
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OFDM symbols in the PRB used for CSI-
RS

lo = 6 for CSI-RS resource 1 and 3
lo = 10 for CSI-RS resource 2 and 4

Number of CSI-RS ports (X)

1 for CSI-RS resource 1,2,3,4

CDM Type

'No CDM' for CSI-RS resource
1,2,3,4

Density (p)

3 for CSI-RS resource 1,2,3,4

60 kHz SCS: 80 for CSI-RS resource
1,2,3,4

CSI-RS periodicity Slots 120 kHz SCS: 160 for CSI-RS
resource 1,2,3,4
60 kHz SCS:
40 for CSI-RS resource 1 and 2
41 for CSI-RS resource 3 and 4
CSI-RS offset Slots
120 kHz SCS:
80 for CSI-RS resource 1 and 2
81 for CSI-RS resource 3 and 4
. Start PRB 0
Frequency Occupation Number of PRB = ceil( BWP size/4)*4
QCL info TCI state #0
Subcarrier indexes in the PRB used for ko= 4
CSI-RS
OFDM symbols in the PRB used for CSI- _
RS lo=13
Number of CSI-RS ports (X) Same as number of transmit antenna
NZP CSI-RS for CDM Type FD-CDM2
CSl acquisition Density (p) 1
CSI-RS periodicity Slots 60 kHz SCS: 80
120 kHz SCS: 160
CSI-RS offset 0
. Start PRB 0
Frequency Occupation Number of PRB = ceil BWP size/4)*4
QCL info TCI state #1
Subcarrier indexes in the PRB used for ko= 0
CSI-RS o
OFDM symbols in the PRB used for CSI- o =
RS 0=12
Number of CSI-RS ports (X) 4
ZP CSI-RS for CSI | CDM Type 'FD-CDM2'
acquisition Density (p) 1
o 60 kHz SCS: 80
CSI-RS periodicity Slots 120 kHz SCS- 160
CSI-RS offset 0
Frequency Occupation Start PR.B 0 .
Number of PRB = ceil(BWP size/4)*4
Elésl'fsgbcarrler index in the PRB used for ko=0 for CSI-RS resource 1,2
First OFDM symbol in the PRB used for lo = 8 for CSI-RS resource 1
CSI-RS lo = 9 for CSI-RS resource 2
Number of CSI-RS ports (X) 1 for CSI-RS resource 1,2
CDM Type 'No CDM' for CSI-RS resource 1,2
Density (p) 3 for CSI-RS resource 1,2
CSI-RS for beam 60 kHz SCS: 80 for CSI-RS resource
refinement L 1,2
CSI-RS periodicity Slots 120 kHz SCS: 160 for CSI-RS
resource 1,2
CSI-RS offset Slots 0 for CSI-RS resource 1,2
. Start PRB 0
Frequency Occupation Number of PRB = ceil( BWP size/4)*4
Repetition ON
QCL info TCI state #1
Type 1 QCL SSB index SSB #0
information QCL Type Type C
TCl state #0 Type 2 QCL SSB index SSB #0
information QCL Type Type D
Type 1 QCL CSI-RS resource 1 from 'CSI-RS for
TCl state #1 in¥grma§?on CSI-RS resource tracking' configuration
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QCL Type Type A
CSI-RS resource 1 from 'CSI-RS for
;I;l);gfmzat?ocr:wl_ CSI-RS resource tracking' configuration
QCL Type Type D
Maximum number of code block groups for ACK/NACK 1

feedback

Number of HARQ Processes

10 for FR2.60-1 and 8 for FR2.120-1

K1 value

Specific to each UL-DL pattern

Maximum number of HARQ transmission 4
PUCCH HARQ ACK spaitial bundling Not configured
Redundancy version coding sequence {0,2,3,1}

TDD UL-DL pattern

60 kHz SCS: FR2.60-1
120 kHz SCS: FR2.120-1

PDSCH & PDSCH DMRS Precoding configuration

Single Panel Type |, Precoder index
0 per slot with Wideband granularity
for Rank 2

Symbols for all unused REs

OP.1 FDD as defined in Annex
A5.1.1

OP.1 TDD as defined in Annex
A.5.2.1

Propagation condition

Static propagation condition
No external noise sources are

applied
Antenna 1 layer CCs 1x2
configuration 2 layers CCs 2x2

Physical signals, channels mapping and precoding

As specified in Annex B.4.1

Note 1:

Note 2:

transmission.
Note 3:

channel bandwidth and subcarrier spacing.
Note 4:

PDSCH is scheduled only on full DL slots not containing SSB or TRS.
UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH

Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-2 [7] for tested

The frequencyDensity and timeDensity in phaseTrackingRS are configured. The actual PT-RS
configuration depends on the scheduled MCS according to section 5.1.6.3 from TS 38.214[12].

Table 7.5A.1-2: Number of PRBs in CORESET

SCS (kHz) | 50 MHz 100 MHz 200 MHz 400 MHz
60 66 132 264 N.A
120 30 66 132 264
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Table 7.5A.1-3: MCS indexes for indicated UE capabilities

Maximum number of Maximum Scaling MCS (Note 2)
PDSCH MIMO layers | modulation format factor
(Note 1)

1 6 1 27
1 6 0.8 23
1 6 0.75 22
1 6 0.4 14
1 4 1 16
1 4 0.8 16
1 4 0.75 16
1 4 0.4 10
1 2 1 9
1 2 0.8 9
1 2 0.75 9
1 2 0.4 4
2 6 1 27
2 6 0.8 23
2 6 0.75 22
2 6 0.4 14
2 4 1 16
2 4 0.8 16
2 4 0.75 16
2 4 0.4 10
2 2 1 9
2 2 0.8 9
2 2 0.75 9
2 2 0.4 4

Note 1:  For the band(s) on which UE supporting “Maximum modulation
format” of 8, the MCS index is derived from the rows with
“Maximum modulation format” of 6.

Note 2:  MCS Index is based on MCS index Table 1 defined in clause
5.1.3.1 of TS 38.214 [12].

Table 7.5A.1-4: SNR required to achieve 85% of peak throughput

SNReg(dB) for SNRes(dB) for
MCS Index (Note | maximum number maximum number
1) of PDSCH MIMO of PDSCH MIMO
Layers =1 Layers =2
13 6.2 9.0
14 7.2 9.9
15 8.2 10.9
16 8.7 11.6
17 10.1 13.2
18 10.7 13.7
19 11.7 14.7
20 12.7 15.6
21 13.6 16.5
22 14.8 17.6
23 15.6 18.6
24 16.9 19.7
25 18.3 21.2
26 19.3 22.3
27 20.5 23.3
Note 1:  MCS Index is based on MCS index Table 1 defined in
clause 5.1.3.1 of TS 38.214 [12].
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8 CSl reporting requirements (Radiated requirements)

8.1 General

This clause includes radiated requirements for the reporting of channel state information (CSl).
8.1.1  Applicability of requirements

8111 General

The minimum performance requirements are applicable to the FR2 operating bands defined in TS 38.101-2 [ 7] with
FoL_nigh not exceeding 40000 MHz.

The minimum performance requirements in Clause 8 are mandatory for UE supporting NR operation, except test cases
listed in Clause 8.1.1.3,8.1.1.4, 8.1.1.5.

If sametest islisted for different UE features/capabilitiesin Clauses 8.1.1.3 and 8.1.1.4, then this test shall apply for
UEs which support all corresponding UE features/capabilities.

8.1.1.2 Applicability of requirements for different number of RX antenna ports

UE shall support 2 RX ports for different RF operating bands. The UE requirements applicability is defined in Table
8.1.1.2-1.

Table 8.1.1.2-1: Requirements applicability

Supported RX Test type Test list
antenna ports
UE supports 2RX CQl All tests in Clause 8.2.2
antenna PMI All tests in Clause 8.3.2
RI All tests in Clause 8.4.2
8.1.1.3 Applicability of requirements for optional UE features

The performance requirementsin Table 8.1.1.3-1 shall apply for UES which support optional UE features only.

Table 8.1.1.3-1: Requirements applicability for optional UE features

UE feature/capability [14] Test type Test list Applicability notes
256QAM modulation scheme for | FR2 CQl Clause 8.2.2.2. 2.1 (Tests | The test coverage can be
PDSCH for FR2 (pdsch- TDD 3 and 4) considered fulfilled without
256QAM-FR2) executing of Test 1 and 2

from Clause 8.2.2.2. 2.1 if UE
passes Test 3 and 4 from
Clause 8.2.2.2.2.1

8.1.1.4 Applicability of requirements for mandatory UE features with capability
signalling

The performance requirementsin Table 8.1.1.4-1 shall apply for UEs which support mandatory UE features with
capability signalling only.
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Table 8.1.1.4-1: Requirements applicability for mandatory features with UE capability signalling

UE feature/capability [14] Test type Test list Applicability notes
FR2 TDD CQl Clause 8.2.2.2.1.1 The requirements
apply only in case
the PDSCH MIMO
rank in the test case
does not exceed UE

Supported maximum number of
PDSCH MIMO layers
(maxNumberMIMO-

LayersPDSCH) RI Clause 8.4.2.2 PDSCH MIMO Iayers
capability
Support of 1 port PTRS FR2 TDD g'\Qﬂ: g:ause gg
(onePortsPTRS) = cf;‘ﬂii o2
8.1.1.5 Applicability of Channel Quality Indicator (CQI) reporting requirements for CA
8.1.151 Applicability and test rules for different CA configurations and bandwidth

combination sets

The performance requirement for CA CQI testsin clause 8.2A are defined independent of CA configurations and
bandwidth combination sets specified in clasue 5.5A in TS 38.101-2 [7].

For UEs supporting multiple CA capabilities, test any one of the supported CA capabilities with largest aggregated CA
bandwidth combination. The categorization of CA capahility is specified in clasue 7.1.1.5.1.

For UEs supporting multiple CA configurations from the selected CA capability, test any one of the supported CA
configurations with largest aggregated CA bandwidth combination. For ssmplicity, the CA configuration refersto
combination of CA configuration and bandwidth combination set.

A single uplink CC is configured for all tests.

8.1.1.5.2 Test coverage for different number of componenet carriers

For CA CQI tests specified in clause 8.2A, among all supported CA capabilities, if corresponding CA tests with the
largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing
the CA tests with less than the largest number of CCs supported by the UE.

8.1.2 Common test parameters

Parameters specified in Table 8.1.2-1 are applied for all test casesin this clause unless otherwise stated.
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Table 8.1.2-1: Test parameters for CSl test cases
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Parameter Unit Value
L Transmission
PDSCH transmission scheme scheme 1
Duplex Mode TDD
PTRS epre-Ratio 0
Offset between Point A and the
Actual carrier lowest usable subcarrier on this RBs 0
configuration carrier (Note 3)
Subcarrier spacing kHz 120
Cyclic prefix Normal
RB offset RBs 0
Maximum
transmission
DL BWP bandwidth
configuration CO”f'gu.“?‘“OT‘ as
#1 Number of contiguous PRB PRBs specified in
clause 5.3.2 of
TS 38.101-2 [7] for
tested channel
bandwidth and
subcarrier spacing
Active DL BWP index 1
Common Physical Cell ID 0
serving cell SSB position in burst First SSB in Slot #0
parameters SSB periodicity ms 20
Slots for PDCCH monitoring Each slot
Symbols with PDCCH 0,1
Number of PI_DCCH candidates 1/ALS
and aggregation levels
DCI format 11
TCI state TCI state #1
Multi-path fading
propagation
conditions:
Single Panel Type I,
Random per slot with
equal probability of
PDCCH each abppliqable i1(,ji2
f ; combination, an
configuration with REG bundling
PDCCH & PDCCH DMRS nur%’bae’}”c')?r}tz If:r;er
Precoding configuration
than 1
Static propagation
conditions:
Single Panel Type I,
Random precoder
chosen from
precoder index 0 and
2, selection updated
per slot
Additional Slots for PDCCH monitoring Each slot
PDCCH Symbols with PDCCH 0,1
Configuration Number of PDCCH candidates LALS
for Aperiodic and aggregation levels
Reporting DCI format 01
(Note 4) TCl state TCl state #1
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PDCCH & PDCCH DMRS
Precoding configuration

Multi-path fading
propagation
conditions:

Single Panel Type I,
Random per slot with
equal probability of
each applicable i1, i2
combination, and
with REG bundling
granularity for
number of Tx larger

Number of CSI-RS ports (X)

than 1
Cross carrier scheduling Not configured
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver
. N/A
bundle size
DMRS Type Type 1
Number of additional DMRS 1
{1000} for Rank1
DMRS ports indexes {1000,1001} for
PDSCH DMRS Rank2
configuration Maximum number of OFDM
symbols for DL front loaded 1
DMRS
Number of PDSCH DMRS CDM 2
group(s) without data
Frequency density (KeT-rs) 2
PTRS (Note 5) | Time density (LpT-rs) 1
Resource Element Offset offset10
First subcarrier index in the PRB 0 for CSI-RS
used for CSI-RS (ko) resource 1,2,3,4
4 for CSI-RS
First OFDM symbol in the PRB resource 1 and 3
used for CSI-RS (lo) 8 for CSI-RS
resource 2 and 4
1 for CSI-RS

resource 1,2,3,4

CDM Type

No CDM for CSI-RS
resource 1,2,3,4

CSI-RS for

Density (o)

3 for CSI-RS
resource 1,2,3,4

tracking

CSI-RS periodicity

slot

120kHz SCS: 160 for
CSI-RS resource
1,2,3,4

CSI-RS offset

slot

120 kHz SCS:
80 for CSI-RS
resource 1 and 2
81 for CSI-RS
resource 3 and 4

Frequency Occupation

Start PRB 0
Number of PRB =
ceil(BWP sizel4)*4

QCL info

TCI state #0

NZP CSI-RS
for CSI

Frequency Occupation

Start PRB 0
Number of PRB =
ceil(BWP size /4)*4

acquisition

QCL info

TCI state #1
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ZP CSI-RS for
CSl acquisition

Frequency Occupation

Start PRB 0
Number of PRB =
ceil(BWP size /4)*4

First subcarrier index in the PRB
used for CSI-RS

ko=0 for CSI-RS
resource 1,2

lo = 8 for CSI-RS
First OFDM symbol in the PRB resource 1
used for CSI-RS lo =9 for CSI-RS
resource 2
1 for CSI-RS

Number of CSI-RS ports (X)

resource 1,2

‘No CDM' for CSI-RS

K1 value

(PDSCH-to-HARQ-timing-indicator)

CSI-RS for CDM Type resource 1,2
beam Density (p) 3 for CSI-RS
refinement resource 1,2
120 kHz SCS: 160
CSI-RS periodicity Slots for CSI-RS resource
1,2
CSI-RS offset Slots 0 for CSI-RS
resource 1,2
Start PRB 0
Frequency Occupation Number of PRB =
ceil(BWP size /4)*4
Repetition ON
QCL info TCI state #1
Type 1 SSB index SSB #0
.QCL : QCL Type Type C
TCl state #0 information :
Type 2 SSB index SSB #0
CL
i(gformation QCL Type Type D
CSI-RS resource 1
Type 1 from 'CSI-RS for
Q}é:pL CSI-RS resource tracking'
information configuration
QCL Type Type A
TCI state #1 CSI-RS resource 1
Type 2 from 'CSI-RS for
Q%)L CSI-RS resource tracking’
information configuration
QCL Type Type D
Number of HARQ Processes 8
PUCCH HARQ ACK spaitial bundling Not configured
Redundancy version coding sequence {0,2,3,1}
For FR2.120-1:
3ifmod (i.5) = 0,
6 if mod(i,5) = 2

For FR2.120-2:
11 if mod(i,8) = 0,
7)if mod(i,8) = 4,
6]if mod(i,8) = 5,

where i is slot index
per radio fame with
values 0-79.

Symbols for unused REs

OP.1 FDD as
defined in Annex
Ab5.1.1
OP.1 TDD as
defined in Annex
Ab5.2.1

Physical signals, channels mapping and precoding

As specified in
Annex B.4.1
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Note 1: PDSCH is not scheduled on slots containing CSI-RS or slots which are not
full DL.

Note 2:  UE assumes that the TCI state for the PDSCH is identical to the TCI state
applied for the PDCCH transmission.

Note 3:  Point A coincides with minimum guard band as specified in Table 5.3.3-1
from TS 38.101-2 [7] for tested channel bandwidth and subcarrier spacing.

Note 4:  Additional PDCCH configuration for aperiodic reporting is only for test cases
with aperiodic CSI reporting configured.

Note 5:  The frequencyDensity and timeDensity in phaseTrackingRS are configured.
The actual PT-RS configuration depends on the scheduled MCS according to
section 5.1.6.3 from TS 38.214[12].

8.2 Reporting of Channel Quality Indicator (CQI)

8.2.1 1RX requirements

(Void)

8.2.2 2RX requirements

8.2.2.1 FDD

(Void)

8.2.2.2 TDD

8.2.2.2.1 CQlI reporting under AWGN conditions

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined
by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median.
The purpose is to verify that the reported CQI values are in accordance with the CQI definition givenin TS 38.214 [12].
To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy
ismet for at least one of two SNR levels separated by an offset of 1 dB.

8.22211 Minimum requirement for periodic CQI reporting

For the parameters specified in Table 8.2.2.2.1.1-1, and using the downlink physical channels specified in Annex C.5.1,
the minimum requirements are specified by the following:

a) thereported CQI vaue shall be in the range of +1 of the reported median more than 90% of the time;

b) if the PDSCH BLER using the transport format indicated by median CQI islessthan or equal to 0.1, the BLER
using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER
using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format
indicated by (median CQI — 1) shall be less than or equal to 0.1.
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Table 8.2.2.2.1.1-1 Test parameters

Parameter Unit Testl [ Test2
Bandwidth MHz 100
Subcarrier spacing kHz 120
Duplex Mode TDD
TDD Slot Configuration FR2.120-2 Annex A.1.3
SNRes dB 8 | 9 J14] 15
Propagation channel AWGN
) . 2x2 with static channel
Antenna configuration specified in Annex B.1
Beamforming Model As specgeflln Annex
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
ZP CSI-RS | Density (p) 1
configuratio | First subcarrier index in the 8
n PRB used for CSI-RS (ko, k1)
First OFDM symbol in the PRB 13
used for CSI-RS (lo, I1)
CSI-RS
periodicity and offset slot 8/1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type fd-CDM2
NZP CSI- Density (p) 1
RS for CSI First subcarrier index in the 6
acquisition PRB used for CSI-RS (Ko, k1)
First OFDM symbol in the PRB 13
used for CSI-RS (lo, I1)
NZP CSI-RS-timeConfi
periodicity and offset ’ slot 8/1
CSI-IM resource Type Periodic
CSIIM gg::m issgitrtfénMapping -
configuratio (8, 13)
" Cori s
-IM timeConfi
periodicity and offgset slot 8/1
ReportConfigType Periodic
CQlI-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 111111111
CSI-Report periodicity and offset slot 8/3
aperiodicTriggeringOffset Not configured
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- i
configuration g\ll,CodebookCo?lfig-NZ) Not configured
CodebookSubsetRestriction 010000
RI Restriction N/A
Physical channel for CSI report PUCCH
CQI/RI/PMI delay ms 8.375
Maximum number of HARQ transmission 1
Measurement channel As specified in Table
A.4-1, TBS.1-2
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8.2.2.2.2 CQlI reporting under fading conditions

8.2.2221 Minimum requirement for wideband CQI reporting

The purpose of the requirementsisto verify that the UE is tracking the channel variations and selecting the largest
transport format possible according to the prevailing channel state for the frequency non-sel ective scheduling.

The reporting accuracy of CQI under frequency non-selective fading conditions is determined by the reporting variance,
the relative increase of the throughput obtained when the transport format is indicated by the reported CQI compared to
the throughput obtained when a fixed transport format is configured according to the reported median CQI, and a
minimum BLER using the transport formats indicated by the reported CQI. To account for sensitivity of the input SNR
the CQI reporting under frequency non-selective fading conditionsis considered to be verified if the reporting accuracy
ismet for at least one of two SNR levels separated by an offset of 1 dB.

For the parameters specified in Table 8.2.2.2.2.1-1 and using the downlink physical channels specified in Annex C.5.1,
the minimum requirements are specified by the following:

a) aCQl index not in the set { median CQI -1, median CQI, median CQI +1} shall be reported at least a % of the
time, where 0% is specified in Table 8.2.2.2.2.1-2;

b) the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index and that obtained when transmitting a fixed transport format configured according to the wideband
CQI median shall be> vy, wherey is specified in Table 8.2.2.2.2.1-2;

¢) when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for
the indicated transport formats shall be greater or equal to 0.01.
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Table 8.2.2.2.2.1-1 Test parameters
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Parameter Unit Test1 | Test2 Test3 | Test4
Bandwidth MHz 100 50
Subcarrier spacing kHz 120
Duplex Mode TDD
TDD Slot Configuration FR2.120-2 Annex A.1.3
SNRes dB 6 | 7 J12]13] 7 [ 8 ]20] 21
Propagation channel TDLA30-35
Antenna configuration ZXZ.
ULA High
Beamforming Model As specified in Annex B.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
ZP CSI-RS | Density (p) 1
configuratio | First subcarrier index in the 8
n PRB used for CSI-RS (Ko, k1)
First OFDM symbol in the PRB 13
used for CSI-RS (lo, 1)
CSI-RS
periodicity and offset slot 81
CSI-RS resource Type Aperiodic
Number of CSI-RS ports (X) 2
CDM Type fd-CDM2
NZP Csl-  |Densiy(p) 1
RS for CSI First subcarrier index in the 6
acquisition PRB used for CSI-R_S (ko, k1)
First OFDM symbol in the PRB 13
used for CSI-RS (lo, 1)
NZP CSI-RS-timeConfi )
periodicity and offset ’ slot Not configured
aperiodicTriggeringOffset 0
CSI-IM resource Type Aperiodic
CSHM gg::m EsszitrtgnMapping -
configuratio (8, 13)
" o tomateona
periodicity and offset slot Not configured
ReportConfigType Aperiodic
CQI-table Table 1 Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 111111111 | 1111
CSI-Report periodicity and offset slot Not configured
Aperiodic Report Slot Offset 6
CSl request 1in slots i, where mod(i, 8) = 1, otherwise it is
equal to 0
reportTriggerSize 1
One State with one Associated Report
T . Configuration
CSl-AperiodicTriggerStateList Associated Report (g:onfiguration contains
pointers to NZP CSI-RS and CSI-IM
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- )
configuration g\ll,CodebookCo?lfig-NZ) Not configured
CodebookSubsetRestriction 000001
RI Restriction N/A
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 1.375
Maximum number of HARQ transmission 1

Measurement channel

As specified in Table
A.4-2, TBS.2-7

As specified in Table
A4-1, TBS.1-1
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Table 8.2.2.2.2.1-2 Minimum requirements

Test 1 Test 2 Test 3 Test 4
o[%] 2 2 2 2
y 1.05 1.05 1.05 1.05

8.2A  Reporting of Channel Quality Indicator (CQI) for CA

8.2A.1 General

This clause includes the requirements for the reporting of channel quality indicator (CQI) with the UE configured for
CA. The purpose is to verify that the CQI is correctly reported in accordance with the CQI definition givenin TS
38.214 [12] for each CC with multiple cells configured for periodic reporting.

8.2A.2 1RX requirements
(Void)

8.2A.3 2RX requirements

8.2A3.1 CQI reporting definition under AWGN conditions

8.2A3.1.1 Minimum requirement for periodic CQI reporting

For the CA CQI reporting test defined in Table 8.2A.3.1.1-4, the test requirements and the test parameters are defined
as below.

For each CC, the test parameters are specified in Table 8.2A.3.1.1-1.

For CA with 2 DL CC, for the SNR configuration specified in Table 8.2A.3.1.1-2, and using the downlink physical
channels specified in Annex C.5.1 on each CC, the difference between the wideband CQI indices of PCell and SCell
reported shall be such that

wideband CQI pcai — wideband CQl scei > 2
for more than 90% of the time.

For CA with 3 or more DL CC, for the SNR configuration specified in Table 8.2A.3.1.1-3, and using the downlink
physical channels specified in Annex C.5.1 on each cell, the difference between the wideband CQI indices of PCell and
SCell1 reported, and the difference between the wideband CQI indices of SCell1 and SCell2, 3... reported shall be such
that

wideband CQlpcai —wideband CQlscein > 2
wideband CQl scain — wideband CQlsceiiz, 3. > 2

for more than 90% of the time.
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Table 8.2A.3.1.1-1: CA CQI reporting test parameters for each CC

Parameter Unit Value
Subcarrier spacing kHz 120
Duplex Mode TDD
TDD Slot Configuration FR2.120-2 Annex A.1.3
Propagation channel AWGN
Antenna configuration 1x2 V.Vi.th s_tatic channel
specified in Annex B.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
ZP CSIRS "5 onsity (0) 1
configuratio - — -
n First subcarrier index in the 8
PRB used for CSI-RS (ko, k1)
First OFDM symbol in the PRB 13
used for CSI-RS (lo, 1)
CSI-RS periodicity and offset slot 8/1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 1
CDM Type No CDM
NZP CSI- Density (p) 1
RS for CSI First subcarrier index in the 6
acquisition PRB used for CSI-RS (ko, k1)
First OFDM symbol in the PRB 13
used for CSI-RS (lo, I1)
NZP CSI-RS-timeConfi
periodicity and offset ’ slot 8/1
CSI-IM resource Type Periodic
CSIIM gg::m I?{Es?)itrtfénMapping -
configuratio (8, 13)
n (Kcsi-im,lcsi-im)
CSI-IM timeConfig slot 8/1
periodicity and offset
ReportConfigType Periodic
CQl-table Table 1
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cgi-Formatindicator Wideband
reportQuantity cri-RI-PMI-CQI (Note 1)
pmi-Formatindicator Wideband
8 for 50MHz, 100MHz,
Sub-band Size RB 16 for 200MHz,
32 for 400MHz
csi-ReportingBand 111111111
CSI-Report periodicity and offset slot 8/3
Codebook configuration Not configured
aperiodicTriggeringOffset Not configured
Physical channel for CSI report PUCCH
CQI/RI/PMI delay ms 8.375
Maximum number of HARQ transmission 1
Derived as per section
Measurement channel 5132 of TSp38.214 [12]
Note 1: The bitwidth of PMI for UCI on PUCCH in a case 1-port CSI-RS is
configured as channel measurement resource is given in [10], section 6.3.1.1.2.

Table 8.2A.3.1.1-2: SNR configurations for 2 DL CA

Parameter PCell SCell
SNR (dB) 10.0 4.0
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Table 8.2A.3.1.1-3: SNR configurations for 3 or more DL CA

Parameter PCell SCelll SCell2, 3...
SNR (dB) 12.0 6.0 0.0

Table 8.2A.3.1.1-4: List of CA CQI reporting test

Test number CA duplex mode and SCS combination
1 TDD 120 kHz + TDD 120 kHz
Note 1:  The applicability of requirements for different CA configurations and
bandwidth combination sets is defined in 8.1.1.5.1.

8.3 Reporting of Precoding Matrix Indicator (PMI)

The minimum performance regquirements of PMI reporting are defined based on the precoding gain, expressed as the
relative increase in throughput when the transmitter is configured according to the UE reports compared to the case
when the transmitter is using random precoding, respectively. When the transmitter uses random precoding, for each
PDSCH alocation a precoder is randomly generated and applied to the PDSCH. A fixed transport format (FRC) is
configured for all requirements.

The requirements for transmission scheme 1 with 2TX and higher layer parameter codebookType set to ‘typel -
SinglePandl’ are specified in terms of the ratio

Z-uc‘
7/ =

t/ ‘nd

In the definition of y, for 2TX PMI requirements, tue is 90 % of the maximum throughput obtained at S\RE using the

precoders configured according to the UE reports, and tmd is the throughput measured at S\R,ewith random
precoding.

8.3.1 1RX requirements
(Void)

8.3.2 2RX requirements

8.3.2.1 FDD

(Void)

8.3.2.2 TDD

8.3.2.2.1 Single PMI with 2TX Typel-SinglePanel Codebook

For the parameters specified in Table 8.3.2.2.1-1, and using the downlink physical channels specified in Annex C.5.1,
the minimum requirements are specified in Table 8.3.2.2.1-2.
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Table 8.3.2.2.1-1: Test parameters (single layer)
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Parameter Unit Test 1 Test 2
Bandwidth MHz 100 100
Subcarrier spacing kHz 120 120
FR2.120-2 as FR2.120-1 as
TDD DL-UL configuration specified in specified in
Annex A.1.3 Annex A.1.3
Propagation channel TDLA30-35 TDLA30-35
Antenna configuration 2x2 ULA Low 2x 2 ULA Low
. As specified in As specified in
Beamforming Model Annex B.4.1 Annex B.4.1
CSIRS resource Periodic Periodic
Type
Number of CSI-RS 4 4
ports (X)
CDM Type FD-CDM2 FD-CDM2
Density (p) 1 1
7P CSI-RS _First s_ubc;‘arrier
confgrzion | 1061 e X w09 | A9
(ko, k1)
First OFDM symbol
in the PRB used for (13,-) (13,-)
CSI-RS (lo, I1)
CSI-RS 8/1 5/1
periodicity and slot
offset
CSI-RS resource Aperiodic Aperiodic
Type
Number of CSI-RS > 5
ports (X)
CDM Type FD-CDM2 FD-CDM2
Density (p) 1 1
NZP CSIRS First subcarrier
- index in the PRB
for CSI used for CSI-RS Row 3, (6.-) Row 3, (6.-)
acquisition (Ko, k1)
First OFDM symbol
in the PRB used for (13,-) (13,-)
CSI-RS (lo, I1)
CSI-RS
periodicity and slot Not configured Not configured
offset
aperiodicTriggering 0 0
Offset
_CI_:;)I;M resource Aperiodic Aperiodic
CSI-IM RE pattern
Pattern 1 Pattern 1
CSI-IM Resource
CSI-IM Mapping
configuration (kcsk-im,Icsi-im)
(8,13) (8,13)
CSI-IM timeConfig
periodicity and slot Not configured Not configured
offset
ReportConfigType Aperiodic Aperiodic
CQI-table Table 1 Table 1
reportQuantity cri-RI-PMI-CQI | cri-RI-PMI-CQI
mgeRestnctlonForChanneIMeasureme Not configured Not configured
gmiﬁtistnctlonForlnterferenceMeasur Not configured Not configured
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cqgi-Formatindicator Wideband Wideband
pmi-Formatindicator Wideband Wideband
Sub-band Size RB 8 8
csi-ReportingBand 111111111 111111111
CSI-Report periodicity and offset slot Not configured Not configured
Aperiodic Report Slot Offset 6 8

1linslotsi, 1inslots i,
where mod(i, 8) | where mod(, 5)
CSl request =1, otherwise it | =1, otherwise
is equal to 0 it is equal to 0
reportTriggerSize 1 1
One State with | One State with
one Associated | one Associated
Report Report
Configuration Configuration
Associated Associated
CSI-AperiodicTriggerStateList Report Report
Configuration Configuration
contains contains
pointers to NZP | pointers to NZP
CSI-RS and CSI-RS and
CSI-IM CSI-IM
Codebook Type typel- typel-
SinglePanel SinglePanel
Codebook Mode 1 1
(CodebookConfig-
Codebook N1,CodebookConfi N/A N/A
configuration
g-N2)
Cod_el:_)ookSubsetR 001111 001111
estriction
RI Restriction N/A N/A

Physical channel for CSI report PUSCH PUSCH

CQI/RI/PMI delay ms 1.375 1.75

Maximum number of HARQ 4 4

transmission

Measurement channel R.PDSCH.5-8.1 R.PDSCH.5-

TDD 7.1 TDD
Single Panel Type |, Random
precoder selection updated per
. slot, with equal probability of each
chosen from section 5.2.2.2.1 of
TS 38.214 [12], and with
Wideband granularity

Note 1:  For random precoder selection, the precoder shall be updated in each slot
(0.125 ms granularity).

Note 2:  If the UE reports in an available uplink reporting instance at slot#n based on
PMI estimation at a downlink slot not later than slot#(n-4)], this reported PMI
cannot be applied at the gNB downlink before slot#(n+4)].

Note 3:  Randomization of the principle beam direction shall be used as specified in
Annex B.2.3.2.3.

Table 8.3.2.2.1-2: Minimum requirement

Parameter

Test 1

Test 2

Y

1.05

1.05

8.4

Reporting of Rank Indicator (RI)

The purpose of thistest isto verify that the reported rank indicator accurately represents the channel rank. The accuracy
of RI reporting is determined by the relative increase of the throughput obtained when transmitting based on the
reported rank compared to the case for which afixed rank is used for transmission.
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8.4.1 1RX requirements
(Void)

8.4.2 2RX requirements

8.4.2.1 FDD
(Void)
8.4.2.2 TDD

The minimum performance requirement in Table 8.4.2.2-2 is defined as
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a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when

transmitting with fixed rank 1 shall be> vy;

b) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when

transmitting with fixed rank 2 shall be> v;

For the parameters specified in Table 8.4.2.2-1, and using the downlink physical channels specified in Annex C.5.1, the

minimum requirements are specified in Table 8.4.2.2-2.
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Table 8.4.2.2-1: RI Test (TDD)
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Parameter Unit Test 1 Test 2 Test 3
Bandwidth MHz 100 100 100
Subcarrier spacing kHz 120 120 120
Duplex Mode TDD TDD TDD
TDD Slot Configuration FR2.120-2 FR2.120-2 FR2.120-2
SNR dB 0 16 16
Propagation channel TDLA30-35 TDLA30-35 TDLA30-35
Antenna configuration ULA Low 2x2 ULA Low 2x2 | XP High 2x2
: As defined in As defined in | As defined in
Beamforming Model Annex B.4.1 Annex B.4.1 Annex B.4.1
CSI-RS resource Type Periodic Periodic Periodic
Number of CSI-RS ports (X) 4 4 4
CDM Type FD-CDM2 FD-CDM2 FD-CDM2
ZP CSI-RS | Density (p) 1 1 1
configuratio | First subcarrier index in the
n PRB used for CSI-RS (ko, k1) Row 4, (8,-) Row 4, (8,-) Row 4, (8,-)
First OFDM symbol in the PRB
used for CSI-RS (lo, l) (13.) (13.) (13.)
CSI-RS slot 8/1 8/1 8/1
periodicity and offset
CSI-RS resource Type Aperiodic Aperiodic Aperiodic
Number of CSI-RS ports (X) 2 2 2
CDM Type FD-CDM2 FD-CDM2 FD-CDM2
NZPf CSI- Ei?gtsggb(g;rrier index in the - - -
RS Qr.C.ZSI PRB used for CSI-RS (Ko, k1 ) Row 3 (6,-) Row 3 (6,-) Row 3 (6,-)
acquisition - :
First OFDM symbol in the PRB (13,) (13.) (13.)
used for CSI-RS (lo, 1) ' ' '
NZP CSI-RS-timeConfig slot Not configured Not Not
periodicity and offset configured configured
aperiodicTriggeringOffset 0 0 0
CSI-IM resource Type Aperiodic Aperiodic Aperiodic
CSI-IM RE pattern Pattern 1 Pattern 1 Pattern 1
Gomfiguratio | CSHIM Resource Mapping 8,13 8,13 8,13
n 9 (Kcst-im,lcsi-im) (8,13) (8.13) (8,13)
CSI-IM timeConfig slot Not configured Not Not
periodicity and offset configured configured
ReportConfigType Aperiodic Aperiodic Aperiodic
CQI-table Table 1 Table 1 Table 1
. . cri-RI-PMI- cri-RI-PMI-
reportQuantity cri-RI-PMI-CQI col col
. - ) not not
timeRestrictionForChannelMeasurements not configured . )
configured configured
timeRestrictionForinterferenceMeasurements not configured nOt '?Ot
configured configured
cqi-Formatindicator Wideband Wideband Wideband
pmi-Formatindicator Wideband Wideband Wideband
Sub-band Size RB 8 8 8
csi-ReportingBand 111111111 111111111 111111111
L . Not Not
CSI-Report periodicity and offset slot Not configured configured configured
Aperiodic Report Slot Offset 6 6 6
linslotsi, 1linslotsi, 1linslotsi,
where mod(i, where mod(i, | where mod(i,
CSl request 8)=1, 8)=1, 8)=1,
otherwise itis | otherwiseitis | otherwise itis
equal to 0 equal to 0 equal to 0
reportTriggerSize 1 1 1
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. One State One State
OOnnee ASS t:‘;ii:gé with one with one
Associated Associated
Report
) . Report Report
Configuration : . ) .
. Configuration | Configuration
Associated Associated Associated
CSI-AperiodicTriggerStateList Report Report Report
Configuration Configiilration Configiilration
contains . .
ointers to cqntalns cqntalns
szp CSI-RS pointers to pointers to
and GSI-IM NZP CSI-RS NZP CSI-RS
and CSI-IM and CSI-IM
Codebook Type typel- typel- typel-
SinglePanel SinglePanel SinglePanel
Codebook Mode 1 1 1
(CodebookConfig-
N1,CodebookConfig-N2) N/A N/A N/A
Codebook CodebookSubsetRestriction
configuration 010000 for 000011 for 000011 for
fixed rank 2 fixed rank 1, fixed rank 1,
! 010011 for 010011 for
010011 for - -
- following rank | following rank
following rank
RI Restriction N/A N/A N/A
Physical channel for CSI report PUSCH PUSCH PUSCH
CQI/RI/PMI delay ms 1.375 1.375 1.375
Maximum number of HARQ transmission 1 1 1
RI Confiquration Fixed RI =2 Fixed RI =1 Fixed RI =1
Y and follow RI and follow RI and follow RI

Note 1:  Measurements channels are specified in Table A.4-1. TBS.1-1 is used for Rank 1 case. TBS.1-2
is used for Rank 2 case.
Table 8.4.2.2-2: Minimum requirement (TDD)
Test 1 Test 2 Test 3
n N/A 1.05 1.05
» 1.0 N/A N/A
9 Demodulation performance requirements for

interworking

9.1 General

This clause covers the UE demodulation performance requirements for EN-DC, NE-DC, inter-band NR-DC between

FR1 and FR2, and inter-band NR CA between FR1 and FR2.

9.1.1

Applicability of requirements

The following applicability rules are specified for demodulation performance requirements for interworking:

- For UEs supporting both SA and NSA,

- The performance requirements specified in Clause 5 will be verified only for SA except for the sustained
downlink data rate test specified in Clause 5.5 and 5.5A.

- The performance requirements specified in Clause 7 will be verified only for SA except for the sustained
downlink data rate test specified in Clause 7.5 and 7.5A.

- The sustained downlink data rate tests specified in Clauses 5.5, 5.5A and 7.5, 7.5A for SA and in Clause 9.4B

for NSA are verified separately.
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The FR1 EN-DC test cases with the NR TDD DL-UL configurations which are not aligned with LTE's can be
tested on the corresponding EN-DC band combinations where UE supports simultaneous transmission and
reception.

For UEs supporting NR FR1 CA and/or NR CA including FR1 and FR2, the requirements applicability is
specified in Table 9.1.1-1.

Table 9.1.1-1: Requirements applicability for UEs supporting NR FR2 CA and NR CA including FR1

and FR2
Supported scenarios Requirements
NR FR2 CA Clause 7.5A
NR CA including FR1 and FR2 Clause 9.4A.1
Both NR FR2 CA and NR CA including FR1 and FR2 | Clause 7.5A

For UEs supporting EN-DC including FR2 and/or EN-DC including FR1 and FR2, the requirements
applicability is specified in Table 9.1.1-2.

Table 9.1.1-2: Requirements applicability for UEs supporting EN-DC including FR2 and EN-DC

including FR1 and FR2

Supported scenarios SDR requirements PDSCH requirements PDCCH requirements
EN-DC including FR2 Clause 9.4B.1.2 Clause 9.2B.1.2 Clause 9.3B.1.2
EN-DC including FR1 and Clause 9.4B.1.3 Clause 9.2B.1.3 Clause 9.3B.1.3
FR2
Both EN-DC including FR2 Clause 9.4B.1.2 Clause 9.2B.1.2 Clause 9.3B.1.2
and EN-DC including FR1
and FR2

For UEs supporting NR-DC including FR1 and FR2, if the FR2 requirementsin Clause 7.2 and Clause 7.3 are
tested, the test coverage can be considered fulfilled without executing requirementsin Clause 9.2B.2 and Clause
9.3B.2.

For UEs supporting NR-DC between FR1 and FR2, if requirementsin Clause 9.4A.1 are tested under same or
higher datarate asin Clause 9.4B.2, the test coverage can be considered fulfilled without executing the
requirementsin Clause 9.4B.2.

For UEs supporting NE-DC and EN-DC, the test coverage of demodulation performance requirements can be
considered fulfilled, if the demodulation requirementsin Clause 5 and Clause 9.4B.1 are executed for UE under
test in the standalone mode.

For UEs supporting NE-DC and not supporting EN-DC, the test coverage of demodulation performance
requirements can be considered fulfilled, if the demodulation requirementsin Clause 5 and Clause 9.4B.3 are
executed for UE under test.

For UEs supporting NGEN-DC, the test coverage of demodulation performance requirements can be considered
fulfilled, if the demodulation requirementsin Clause 5 and Clause 9.4B.1 are executed for UE under test.

For UEs supporting FR1 intra-band contiguous and non-contiguous EN-DC, the requirements applicability is
specified in Table 9.1.1-3.
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Table 9.1.1-3: Requirements applicability for UE supporting FR1 intra-band and inter-band EN-DC

Inter-band UE indicates UE does not indicate
scenarios are not “interBandContiguousMRDC” “interBandContiguousMRDC”
supported (Note 1, Note 2) (Note 1, Note 3)
Intra-band N/A Clause 9.5B.1.1 is executed for Clause 9.5B.1.2 is executed for
scenarios are not inter-band EN-DC scenarios inter-band EN-DC scenarios
supported
UE does not Clause 9.5B.1.1is Clause 9.5B.1.1 is executed for Clause 9.5B.1.1 is only executed
indicate only executed for both intra-band and inter-band for intra-band EN-DC scenarios
“intraBandENDC- intra-band EN-DC EN-DC scenarios

Support” or UE
indicates “both” in
“intraBandENDC-
Support” (Note 4)

scenarios

UE indicates “non-
contiguous” in
“intraBandENDC-
Support” (Note 5)

Clause 9.5B.1.2 is

only executed for

intra-band EN-DC
scenarios

Clause 9.5B.1.1 is executed for
inter-band EN-DC scenarios

Clause 9.5B.1.2 is executed for
both intra-band and inter-band
EN-DC scenarios

Note 1:  Requirements are applicable to intra-band scenarios and only inter-band scenarios from Table 5.5B.4.1-
1 of TS 38.101-3 [8] for which Note 4 is applied.

Note 2:  UE supports both intra-band contiguous and non-contiguous EN-DC requirements for supported inter-
band EN-DC combinations.

Note 3:  UE supports intra-band non-contiguous EN-DC requirements for supported inter-band EN-DC
combinations.

Note 4:  UE supports intra-band contiguous EN-DC, or both intra-band contiguous and non-contiguous EN-DC
for supported intra-band EN-DC combinations.

Note 5:  UE supports only intra-band non-contiguous EN-DC for supported intra-band EN-DC combinations.

9.11.1 Applicability of requirements for optional UE features

Table 9.1.1.1-1: Void

The applicability rule defined in Clause 5.1.1.3 shall be applied for performance requirementsin Clauses 9.2B.1.1 and
9.4B.1.1.

The applicability rule defined in Clause 7.1.1.3 shall be applied for performance requirementsin Clauses 9.2B.1.2,
9.4A.1,9.4B.1.2and 9.4B.1.3.

9.11.2 Applicability of requirements for mandatory UE features with capability

signalling

The applicability rule defined in Clause 5.1.1.4 shall be applied for performance requirementsin Clauses 9.2B.1.1 and
9.4B.1.1.

The applicability rule defined in Clause 7.1.1.4 shall be applied for performance requirementsin Clauses 9.2B.1.2,
9.4A.1,9.4B.1.2 and 9.4B.1.3.

9.1.2 E-UTRA Cell setup

This sub-clause provides the parameters for E-UTRA cell during the demodul ation performance test for EN-DC unless
otherwise stated. For EN-DC with multiple E-UTRA carriers or bands, randomly selected one carrier or band can be
used as E-UTRA Pcell for the connection setup unless otherwise stated.

9121 FDD

The parameters specified in Table 9.1.2.1-1 and Table 9.1.2.1-2 are used to setup E-UTRA cell. One of test setup in
Table 9.1.2.1-2 will be selected for the E-UTRA Cell depending on the maximum bandwidth of an E-UTRA carrier for
al the EN-DC band combinations supported by the UE.
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physical channel setup with downlink power allocation is according to Annex C.3.2 of TS 36.101 [4].

9.1.2.2

Table 9.1.2.1-1: Common Test Parameters (FDD)

Parameter Unit Value
Cyclic prefix Normal
Physical Cell ID 0
Number of PDCCH symbols 1
symbols
PHICH Ng (Note 1) 1
PHICH duration Normal
Number of HARQ
processes per Processes 8
component carrier
Maximum number of 4
HARQ transmission
Redu_ndancy version {0,0,1,2} for 64QAM
coding sequence
Propagation condition Static propagation condition _
No external noise sources are applied
Transmission mode 1
Transmission time
difference between E- s 0
UTRA cell and NR H
cell(s)
) . Al NR cells are in FR1: 1x2
Antenna configuration Any NR cell is in FR2: 1 TxNoe 1
Codebook subset
S 10
restriction
Symbols E’ég" unused OCNG in Annex A.5
Note 1:  As the link can be provided over the air, the UE Rx antenna configuration is not

relevant for the test configuration and has no impact on the test implementation.

Table 9.1.2.1-2: Specific Test Parameters (FDD [64QAM])

Downlink

Test | Bandwidth power
setup (MHz) allocation (dB)
Pa | Ps Y
1 5 0 0 0
2 10 0 0 0
3 15 0 0 0
4 20 0 0 0

TDD

The parameters specified in Table 9.1.2.2-1 and Table 9.1.2.2-2 are used to setup an E-UTRA cell. One of test setup in
Table 9.1.2.2-2 will be selected for the E-UTRA Cell depending on the maximum bandwidth of an E-UTRA carrier for
al the EN-DC band combinations supported by the UE.

The measurement channelsin Table 9.1.2.2-2 and OCNG pattern OP.1 TDD are specified in TS 36.101 [4]. The
physical channel setup with downlink power allocation is according to Annex C.3.2 of TS 36.101 [4].

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16 350

9.2

9.2A

0.2A.1
(Void)

ETSI TS 138 101-4 V16.20.0 (2025-04)

Table 9.1.2.2-1: Common Test Parameters (TDD)

UTRA cell and NR
cell(s)

Parameter Unit Value
UL DL configuration 2 (Notel)
Special subframe 7
configuration
Number of PDCCH
symbols symbols 1
PHICH Ng (Note 3) 1
PHICH duration Normal
Cyclic prefix Normal
Cell ID 0
Maximum number of 4
HARQ transmission
Redu_ndancy version {0,0,1,2} for 64QAM
coding sequence
. . Static propagation condition
Propagation condition No external noise sources are applied
Transmission mode 1
Transmission time
difference between E-
us 0

Antenna configuration

All NR cells are in FR1: 1x2
Any NR cell is in FR2: 1 TxNote 2

Codebook subset

K 10
restriction
Symbols f|:?|r52" unused OCNG in Annex A.5

Note 1:  The start of transmission of LTE frame is delayed by 2 LTE subframes with
respect to the start of transmission of NR frame when TDD-TDD EN-DC
configuration is configured during the test.

Note 2:  As the link can be provided over the air, the UE Rx antenna configuration is not
relevant for the test configuration and has no impact on the test implementation.

Table 9.1.2.2-2: Specific Test Parameters (FDD 64QAM)

) Downlink power

T?St Banl\(/]lll\il\”dth allocation (dB)
setup (MHz) Pa | Ps o
1 10 0 0 0
2 15 0 0 0
3 20 0 0 0

PDSCH Demodulation

PDSCH demodulation for CA

NR CA between FR1 and FR2
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9.2B PDSCH demodulation for DC

9.2B.1 EN-DC

9.2B.1.1 EN-DC within FR1

9.2B.1.1.1 PDSCH

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR PDSCH demodulation performance requirements
for NR are specified in Clause 5.2. During the test, only the PDSCH performance on the NR cell(s) shall be verified.

9.2B.1.2 EN-DC including FR2 NR carrier only

9.2B.1.2.1 PDSCH

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR PDSCH demodulation performance requirements
for NR are specified in Clause 7.2. During the test, only the PDSCH performance on the NR cell(s) on FR2 carriers
shall be verified.

9.2B.1.3 EN-DC including FR1 and FR2 NR carriers

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR PDSCH demodulation performance requirements
for NR are specified in Clause 9.2B.1.1 and Clause 9.2B.1.2. During the test, only the PDSCH performance on the NR
cell(s) on FR2 carriers shall be verified.

9.2B.2 NR DC between FR1 and FR2

The test setup for FR1 PCell is specified in Table 5.5A-1 with antenna configuration 1x2. The PDSCH demodulation
performance requirements for NR FR2 cell(s) are specified in Clause 7.2. During the test, only the PDSCH performance
on FR2 NR cell(s) shall be verified.

9.3 PDCCH demodulation

9.3A PDCCH demodulation for CA

9.3A.1 NR CA between FR1 and FR2
(Void)

9.3B PDCCH demodulation for DC

9.3B.1 EN-DC
9.3B.1.1 EN-DC within FR1

9.3B.1.1.1 PDCCH

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR PDCCH demodulation performance requirements
for NR are specified in Clause 5.3. During the test, only the PDCCH performance on the single NR cell shall be
verified.
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9.3B.1.2 EN-DC including FR2 NR carrier only

9.3B.1.2.1 PDCCH

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR PDCCH demodulation performance requirements
are specified in Clause 7.3. During the test, only the PDCCH performance on the single NR cell shall be verified.
9.3B.1.3 EN-DC including FR1 and FR2 NR carriers

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR PDCCH demodulation performance requirements
are specified in Clause 9.3B.1.1 and Clause 9.3B.1.2. During the test, only the PDCCH performance on the NR cell(s)
on FR2 carriers shall be verified.

9.3B.2 NR DC between FR1 and FR2

The test setup for FR1 PCell is specified in Table 5.5A-1 with antenna configuration 1x2. The PDCCH demodulation
performance requirements for NR FR2 cell are specified in Clause 7.3. During the test, only the PDCCH performance
on FR2 NR cell shall be verified.

9.4 Void

9.4A SDR test for CA

9.4A.1 NR CA between FR1 and FR2

The Sustained Data Rate (SDR) requirements in this clause are applicable to the NR CA between FR1 and FR2 NR
carriers.

The purpose of the test isto verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received
packets corresponding to the maximum data rate indicated by UE capabilities. The sustained downlink data rate shall be
verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. The test case bel ow specifies the conditions
and the required success rate of delivered TB by Layer 1 to meet the sustained data rate requirement.

The test parameters are determined by the following procedure:

- Step 1: Calculate the NR FR1 datarate for CA bandwidth combinations, using a procedure from clause 4.1.2 of
TS 38.306 [14], for al supported CA configurations and set of per NR component carrier (CC) UE capabilities
among all supported UE capabilities:

- Set of per NR CC UE capabilities includes a channel bandwidth, subcarrier spacing, number of PDSCH
MIMO layers, modulation format and scaling factor as defined in clause 4.1.2 of TS 38.306 [14].

- Step 2: Calculate the NR FR2 data rate for CA bandwidth combinations, using a procedure from Clause 7.5A,
for all supported CA configurations and set of per NR component carrier (CC) UE capabilities among all
supported UE capabilities:

- Set of per NR CC UE capabilities includes a channel bandwidth, subcarrier spacing, number of PDSCH
MIMO layers, modulation format and scaling factor as defined in clause 4.1.2 of TS 38.306 [14].

- Step 3: Select the CA bandwidth combination among all supported CA configurations that achieves maximum
total dataratein steps 1 and 2 among all UE capabilities:

- When there are multiple sets of CA bandwidth combinations and UE capabilities with the same largest data
rate, select a single set with the smallest aggregated channel bandwidth.

- Step 4: For each NR FR2 CC in the selected CA bandwidth combination, use MCS determined in step 2 for that
CA bandwidth combination based on test parameters and indicated UE capabilities.
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The test setup for NR FR1 PCell is specified in Clause 5.5A. The NR FR2 SDR tests setup is specified in Clause 7.5A.
During the test, only the PDSCH performance on the NR cell(s) on FR2 carriersis verified and only NR FR1 PCell is
activated from all FR1 CCsfor the tested CA bandwidth combination.

The TB success rate shall be higher than 85% when NR FR2 PDSCH is scheduled with MCS defined for the selected
CA bandwidth combination and with the downlink physical channel setup according to Annex C.3.1.

9.4B SDR test for DC

9.4B.1 EN-DC

<Editor note: which NR SDR test case(s) will be selected for EN-DC test need FFS>
9.4B.1.1 EN-DC within FR1

9.4B.1.1.1 SDR test
The Sustained Data Rate (SDR) requirements in this clause are applicable to the EN-DC within FR1.

The purpose of the test isto verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received
packets corresponding to the maximum data rate indicated by UE capabilities. The sustained downlink data rate shall be
verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. The test case below specifies the RF
conditions and the required success rate of delivered TB by Layer 1 to meet the sustained data rate requirement.

The test parameters are determined by the following procedure:

- Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component
carrier (CC) UE capabilities among all supported UE capabilities that provides the largest datarate [in
accordance with clause 4.1.2 of TS 38.306 [14]].

- Set of per NR CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO
layers, modulation format and scaling factor in accordance with clause 4.1.2 of TS 38.306 [14].

- Set of per E-UTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and
modulation format in accordance with clause 4.1.2 of TS 38.306 [14].

- When there are multiple sets of EN-DC bandwidth combinations and UE capabilities with same largest data
rate, select one among sets with the smallest aggregated channel bandwidth.

- For each NR FR1 CC in EN-DC bandwidth combination, use Table 5.5A-5 in Clause 5.5A to determine MCS
based on test parameters and indicated UE capabilities.

- For each E-UTRA CC in EN-DC bandwidth combination, use Table 9.4B.1.1.1-2 and Table 9.4B.1.1.1-3 to
determine FRC based on test parameters and indicated UE capabilities.

The test setup for E-UTRA Pcell is specified in Clause 9.1.2 and Table 9.4B.1.1.1-1. The NR SDR tests setup is
specified in Clause 5.5A. During the test, the PDSCH performance on both the NR cell(s) and LTE cell(s) shall be
verified.

The TB success rate shall be higher than 85% when NR PDSCH is scheduled with M CS defined for the selected EN-
DC bandwidth combination and with the downlink physical channel setup according to Annex C.3.1 and when E-
UTRA PDSCH is scheduled with FRC defined for the selected EN-DC bandwidth combination and with the downlink
physical channel setup according to Annex C.3.2 from TS 36.101 [4]. The TB success rate of delivered PDCP SDU(s)
by Layer2 is defined according to the different DRB type: Split bearer, MCG or SCG bearer.

- For the configuration of DRB type of Split bearer, the TB success rate across CGsis defined as TB success rate
=100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx isthe number of newly transmitted
DL transport blocks, NDL_retx isthe number of retransmitted DL transport blocks, and NDL_correct_rx isthe
number of correctly received DL transport blocks. All the above numbers of transmitted, retransmitted or
correctly received DL transport blocks are cal culated as the sum of the numbers of DL transport blocks across all
the CGs used for DC transmission or reception.

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16 354 ETSI TS 138 101-4 V16.20.0 (2025-04)

- For the configuration of DRB type of MCG or SCG bearer, the TB success rate across CGsis defined as TB
success rate = 100%*NDL _correct_rx/ (NDL_newtx + NDL _retx), where NDL_newtx is the number of newly
transmitted DL transport blocks, NDL _retx is the number of retransmitted DL transport blocks, and
DL _correct_rx isthe number of correctly received DL transport blocks. All the above numbers of transmitted,
retransmitted or correctly received DL transport blocks are calculated as the sum of the numbers of DL transport
blocks per CG used for DC.

Table 9.4B.1.1.1-1: Additional test setup for E-UTRA CC

Parameter Unit Value
Inter-TTI Distance 1
Number of OFDM
symbols for PDCCH per OFDM symbols 1
component carrier
Cross carrier scheduling Not configured
Propagation condition Static propagation condition
bag No external noise sources are applied
E, atantenna port dBm/15kHz -85
) . 2 layer CC 2x2 or 2x4
Antenna configuration 4 layer CC I
Codebook subset 2 layer CC 10
restriction 4 layer CC 1000
Downlink power 2 layer CC Pa = -3dB, A = -3dB, 5 = 0dB
allocation 4 layer CC Pa =-6dB, "= -6dB, 6 = 3dB

Table 9.4B.1.1.1-2: E-UTRA FRC for SDR test (FDD)

. Reference channel
MIMO layer Bandwidth 640AN 2560AM 10240AM
5 R.PDSCH.4-1.1 FDD R.PDSCH.4-3.1 FDD R.PDSCH.4-5.1 FDD
2 layer 10 R.PDSCH.4-1.2 FDD R.PDSCH.4-3.2 FDD R.PDSCH.4-5.2 FDD
15 R.PDSCH.4-1.3 FDD R.PDSCH.4-3.3 FDD R.PDSCH.4-5.3 FDD
20 R.PDSCH.4-1.4 FDD R.PDSCH.4-3.4 FDD R.PDSCH.4-5.4 FDD
5 R.PDSCH.4-2.1 FDD R.PDSCH.4-4.1 FDD R.PDSCH.4-6.1 FDD
4 layer 10 R.PDSCH.4-2.2 FDD R.PDSCH.4-4.2 FDD R.PDSCH.4-6.2 FDD
15 R.PDSCH.4-2.3 FDD R.PDSCH.4-4.3 FDD R.PDSCH.4-6.3 FDD
20 R.PDSCH.4-2.4 FDD R.PDSCH.4-4.4 FDD R.PDSCH.4-6.4 FDD
Table 9.4B.1.1.1-3: E-UTRA FRC for SDR test (TDD)
. Reference channel
MIMO layer Bandwidth 640AM 2560AM 10240AM
10 R.PDSCH.6-1.1 TDD R.PDSCH.6-3.1 TDD R.PDSCH.6-5.1 TDD
2 layer 15 R.PDSCH.6-1.2 TDD R.PDSCH.6-3.2 TDD R.PDSCH.6-5.2 TDD
20 R.PDSCH.6-1.3 TDD R.PDSCH.6-3.3 TDD R.PDSCH.6-5.3 TDD
10 R.PDSCH.6-2.1 TDD R.PDSCH.6-4.1 TDD R.PDSCH.6-6.1 TDD
4 layer 15 R.PDSCH.6-2.2 TDD R.PDSCH.6-4.2 TDD R.PDSCH.6-6.2 TDD
20 R.PDSCH.6-2.3 TDD R.PDSCH.6-4.3 TDD R.PDSCH.6-6.3 TDD
9.4B.1.2 EN-DC including FR2 NR carrier
94B.1.2.1 SDR test

The Sustained Data Rate (SDR) requirements in this clause are applicable to the EN-DC including FR2 NR carrier.

The purpose of the test isto verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received

packets corresponding to the maximum data rate indicated by UE capabilities. The sustained downlink data rate shall be
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verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. The test case below specifies the conditions
and the required success rate of delivered TB by Layer 1 to meet the sustained data rate requirement.

The test parameters are determined by the following procedure:

- Step 1: Calculate the NR FR2 datarate for EN-DC bandwidth combinations, using a procedure from Clause
7.5A, for all supported EN-DC configurations and set of per NR component carrier (CC) UE capabilities among
all supported UE capahilities:

- Set of per NR CC UE capabilities includes a channel bandwidth, subcarrier spacing, number of PDSCH
MIMO layers, modulation format and scaling factor as defined in clause 4.1.2 of TS 38.306 [14].

- Step 2: Calculate the E-UTRA datarate for EN-DC bandwidth combinations, using a procedure from
clause 4.1.2 of TS 38.306 [14], for al supported EN-DC configurations and set of per E-UTRA component
carrier (CC) UE capabilities among all supported UE capabilities:

- Set of per E-UTRA CC UE capabilities includes a channel bandwidth, number of PDSCH MIMO layers and
modulation format as defined in clause 4.1.2 of TS 38.306 [14].

- Step 3: Select the EN-DC bandwidth combination among all supported EN-DC configurations that achieves
maximum total datarate in steps 1 and 2 among all UE capabilities:

- When there are multiple sets of EN-DC bandwidth combinations and UE capabilities with the same largest
datarate, select asingle set with the smallest aggregated channel bandwidth.

- Step 4: For each NR FR2 CC in the selected EN-DC bandwidth combination, use MCS determined in step 1 for
that EN-DC bandwidth combination based on test parameters and indicated UE capabilities.

The test setup for E-UTRA Pcell is specified in Clause 9.1.2 and Table 9.4B.1.1.1-1. The NR PDSCH SDR tests setup
is specified in Clause 7.5A. During the test, only the PDSCH performance on the NR cell(s) on FR2 carriersis verified.

The TB success rate shall be higher than 85% when NR PDSCH is scheduled with M CS defined for the selected EN-
DC bandwidth combination and with the downlink physical channel setup according to Annex C.3.1.

9.4B.1.3 EN-DC including FR1 and FR2 NR carriers

The Sustained Data Rate (SDR) requirements in this clause are applicable to the EN-DC including both FR1 and FR2
NR carriers.

The purpose of the test isto verify that the Layer 1 and Layer 2 correctly processin a sustained manner the received
packets corresponding to the maximum data rate indicated by UE capabilities. The sustained downlink data rate shall be
verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. The test case below specifies the conditions
and the required success rate of delivered TB by Layer 1 to meet the sustained data rate requirement.

The test parameters are determined by the following procedure:

- Step 1: Caculate the NR FR1 data rate for EN-DC bandwidth combinations, using a procedure from clause 4.1.2
of TS 38.306 [14], for all supported EN-DC configurations and set of per NR component carrier (CC) UE
capabilities among all supported UE capabilities:

- Set of per NR CC UE capabilities includes a channel bandwidth, subcarrier spacing, number of PDSCH
MIMO layers, modulation format and scaling factor as defined in clause 4.1.2 of TS 38.306 [14].

- Step 2: Calculate the NR FR2 datarate for EN-DC bandwidth combinations, using a procedure from Clause
7.5A, for all supported EN-DC configurations and set of per NR component carrier (CC) UE capabilities among
all supported UE capahilities:

- Set of per NR CC UE capabilities includes a channel bandwidth, subcarrier spacing, number of PDSCH
MIMO layers, modulation format and scaling factor as defined in clause 4.1.2 of TS 38.306 [14].

- Step 3: Calculate the E-UTRA datarate for EN-DC bandwidth combinations, using a procedure from
clause 4.1.2 of TS 38.306 [14], for al supported EN-DC configurations and set of per E-UTRA component
carrier (CC) UE capabilities among all supported UE capabilities:
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- Set of per E-UTRA CC UE capabilities includes a channel bandwidth, number of PDSCH MIMO layers and
modulation format as defined in clause 4.1.2 of TS 38.306 [14].

- Step 4: Select the EN-DC bandwidth combination among all supported EN-DC configurations that achieves the
maximum total dataratein steps 1, 2 and 3 among all UE capabilities:

- When there are multiple sets of EN-DC bandwidth combinations and UE capabilities with the same largest
data rate, select a single set among sets with the smallest aggregated channel bandwidth.

- Step 5: For each NR FR2 CC in the selected EN-DC bandwidth combination, use MCS determined in step 2 for
that EN-DC bandwidth combination based on test parameters and indicated UE capabilities.

The test setup for E-UTRA Pcell is specified in Clause 9.1.2 and Table 9.4B.1.1.1-1. The NR FR2 PDSCH SDR tests
setup is specified in Clause 7.5A. During the test, only the PDSCH performance on the NR cell(s) on FR2 carriersis
verified.

The TB success rate shall be higher than 85% when NR FR2 PDSCH is scheduled with MCS defined for the selected
EN-DC bandwidth combination and with the downlink physical channel setup according to Annex C.3.1.

9.4B.2 NR DC between FR1 and FR2

The methodology for selection of tested NR DC bandwidth combination and the requirements are specified in Clause
9.4A.1.

9.4B.3 NE-DC

9.4B.3.1 NE-DC within FR1

The methodology for selection of tested NE-DC bandwidth combination and the requirements are specified in Clause
9.4B.1.1.

9.5B PDSCH demodulation for DC with power imbalance

9.5B.1 EN-DC

9.5B.1.1 Intra-band contiguous EN-DC within FR1

9.5B.1.1.1 PDSCH

The requirementsin this section verify the ability of intra-band contiguous EN-DC UE to demodulate the signal
transmitted by the NR SCG in the presence of a stronger E-UTRA MCG. The parameters specified in Table 5.2A.2.2-2
and Table 5.2A.3.2-2 are valid for all intra-band contiguous EN-DC power imbalance tests unless otherwise stated. The
test setup for each E-UTRA MCG CC is specified in Clause 9.1.2. During the test, only the PDSCH performance on the
NR SCG CC shall be verified.

The test parameters of channel bandwidth and allocated resource blocks are determined by the following procedure:

- Step 1: First select the CBW combinations with the same BW's between E-UTRA MCG carrier(s) and NR SCG
carrier. If there is no such CBW combination, go to Step 1a. Otherwise go to step 2.

- Step la: Select the CBW combinations that the BW of NR SCG carrier is smaller than the BW of E-UTRA
MCG carrier(s). If thereis no such CBW combination, go to Step 1c.

- Step 1b: Among the CBW combinations selected from Step 1a, select the CBW combinations with the
smallest CBW difference between NR SCG carrier and E-UTRA MCG carrier(s). Go to step 2.

- Step 1c: Select the EN-DC combinations with smallest CBW difference between the NR SCG carrier and E-
UTRA MCG carrier(s). Go to step 2.
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- Step 2: Among the CBW combinations selected from Step 1, select the EN-DC combination with the largest
aggregated CBW.

- When the BW of NR SCG carrier is smaller than or equal to the BW of E-UTRA MCG carrier(s), test full
allocated PRBs

- When the BW of NR SCG carrier islarger than the BW of E-UTRA MCG carrier(s), test partial allocated
PRBs, and the PRB number for testing equal s to the PRB number in the full bandwidth of E-UTRA MCG
carrier(s).

- If frequency of NR SCG carrier is higher than E-UTRA MCG carrier, then the test RBs will be allocated
on the highest part of NR SCG carrier.

- If frequency of NR SCG carrier islower than E-UTRA MCG carrier, then the test RBs will be allocated
on the lowest part of NR SCG carrier.

The performance requirements are specified in Table 9.5B.1.1.1-1 and Table 9.5B.1.1.1-2. The downlink physical
channel setup according to Annex C.3.1.

Table 9.5B.1.1.1-1: Minimum performance for FDD EN-DC with 15kHz SCS

Test Bandwidth Reference channel Power at antenna Reference value
Number (MHz) port (dBm/Hz) Fraction of
Maximum
Throughput (%)
NR SCG CC E-UTRA NR SCG E-UTRA NR SCG | E-UTRA | NR SCG
MCG CC CcC MCG CC CcC MCG CC CcC
(Note 1) (Note 1)
1 Selected EN-DC NA Derived as -106 -112 NA 85
combination as per per section
the test procedure 5.1.3.2 of
TS 38.214
[12]
Note 1:  The number of E-UTRA MCG carriers depend on the intra-band and inter-band contiguous
EN-DC configuration and bandwidth combination set

Table 9.5B.1.1.1-2: Minimum performance for TDD EN-DC with 30kHz SCS

Test Bandwidth Reference channel Power at antenna Reference value
Number (MHz) port (dBm/Hz) Fraction of
Maximum
Throughput (%)
NR SCG CC E-UTRA NR SCG E-UTRA NR SCG | E-UTRA | NR SCG
MCG CC CcC MCG CC ccC MCG CC ccC
(Note 1) (Note 1)
1 Selected EN-DC NA Derived as -106 -112 NA 85
combination as per per section
the test procedure 5.1.3.2 of
TS 38.214
[12]
Note 1:  The number of E-UTRA MCG carriers depend on the intra-band and inter-band contiguous
EN-DC configuration and bandwidth combination set

9.5B.1.2 Intra-band non-contiguous EN-DC within FR1

9.5B.1.2.1 PDSCH
The requirements in this section verify the ability of intra-band non-contiguous EN-DC UE to demodulate the signal

transmitted by the NR SCG in the presence of a stronger E-UTRA MCG. The parameters specified in Table 5.2A.2.2-2
and Table 5.2A.3.2-2 are valid for al intra-band non-contiguous EN-DC power imbal ance tests unless otherwise stated.
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The test setup for each E-UTRA MCG CC is specified in Clause 9.1.2. During the test, only the PDSCH performance
on the NR SCG CC shall be verified.

The test parameters of channel bandwidth and allocated resource blocks are determined by the following procedure:

- Step 1: First select the CBW combinations with the same BWs between E-UTRA MCG carrier(s) and NR SCG
carrier. If thereis no such CBW combination, go to Step 1a. Otherwise go to step 2.

- Step la: Select the CBW combinations that the BW of NR SCG carrier is smaller than the BW of E-UTRA
MCG carrier(s). If thereis no such CBW combination, go to Step 1c.

- Step 1b: Among the CBW combinations selected from Step 1a, select the CBW combinations with the
smallest CBW difference between NR SCG carrier and E-UTRA MCG carrier(s). Go to step 2.

- Step 1c: Select the EN-DC combinations with smallest CBW difference between the NR SCG carrier and E-
UTRA MCG carrier(s). Go to step 2.

- Step 2: Among the CBW combinations selected from Step 1, select the EN-DC combination with the largest
aggregated CBW.

- When the BW of NR SCG carrier is smaller than or equal to the BW of E-UTRA MCG carrier(s), test full
allocated PRBs

- When the BW of NR SCG carrier islarger than the BW of E-UTRA MCG carrier(s), test partial allocated
PRBs, and the PRB number for testing equal s to the PRB number in the full bandwidth of E-UTRA MCG
carrier(s).

- If frequency of NR SCG carrier is higher than E-UTRA MCG carrier, then the test RBs will be allocated
on the highest part of NR SCG carrier.

- If frequency of NR SCG carrier islower than E-UTRA MCG carrier, then the test RBs will be allocated
on the lowest part of NR SCG carrier.

The performance requirements are specified in Table 9.5B.1.2.1-1 and Table 9.5B.1.2.1-2. The downlink physical
channel setup according to Annex C.3.1.

Table 9.5B.1.2.1-1: Minimum performance for FDD EN-DC with 15kHz SCS

Test Bandwidth Reference channel Power at antenna Reference value
Number (MHz) port (dBm/Hz) Fraction of
Maximum
Throughput (%)
NR SCG CC E-UTRA NR SCG E-UTRA NR SCG | E-UTRA | NR SCG
MCG CC CcC MCG CC CcC MCG CC CcC
(Note 1) (Note 1)
1 Selected EN-DC NA Derived as -106 -112 NA 85
combination as per per section
the test procedure 5.1.3.2 of
TS 38.214
[12]
Note 1:  The number of E-UTRA MCG carriers depend on the intra-band and inter-band non-contiguous
EN-DC configuration and bandwidth combination set
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Table 9.5B.1.2.1-2: Minimum performance for TDD EN-DC with 30kHz SCS

Test Bandwidth Reference channel Power at antenna Reference value
Number (MHz) port (dBm/Hz) Fraction of
Maximum
Throughput (%)
NR SCG CC E-UTRA NR SCG E-UTRA NR SCG | E-UTRA | NR SCG
MCG CC CcC MCG CC ccC MCG CC ccC
(Note 1) (Note 1)
1 Selected EN-DC NA Derived as -106 -112 NA 85
combination as per per section
the test procedure 5.1.3.2 of
TS 38.214
[12]
Note 1:  The number of E-UTRA MCG carriers depend on the intra-band and inter-band non-contiguous
EN-DC configuration and bandwidth combination set

10 CSI reporting requirements for interworking

10.1 General

This clause specifies CSI performance requirements for EN-DC, NE-DC, inter-band NR-DC between FR1 and FR2,
and inter-band NR CA between FR1 and FR2.

The definition of frequency ranges (FR1 and FR2) are specified in Table 5.1-1 of TS 38.101-3 [8].

10.1.1  Applicability of requirements
The following applicability rules are specified for demodul ation performance requirements for interworking:
- For UEs supporting both SA and NSA,
- The performance regquirements specified in Clause 6 will be verified only for SA.
- The performance requirements specified in Clause 8 will be verified only for SA.

- TheFR1 EN-DC test cases with the NR TDD DL-UL configurations which are not aligned with LTE's can be
tested on the corresponding EN-DC band combinations where UE supports simultaneous transmission and
reception.

- For UEs supporting NR-DC including FR1 and FR2, if the FR2 requirementsin Clause 8.2, Clause 8.3 and
Clause 8.4 are tested, the test coverage can be considered fulfilled without executing requirementsin Clause
10.2B.2, Clause 10.3B.2 and Clause 10.4B.2.

- For UEs supporting NE-DC, the test coverage of CSI reporting requirements can be considered fulfilled, if the
CSl reporting requirements in Clause 6 are executed for UE under test in the standalone mode.

- For UEs supporting NGEN-DC, the test coverage of CSI reporting requirements can be considered fulfilled, if
the CSI reporting requirements in Clause 6 are executed for UE under test.

- For UEs supporting EN-DC including FR2 and/or EN-DC including FR1 and FR2, the requirements
applicability is specified in Table 10.1.1-1.
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Table 10.1.1-1: Requirements applicability for UEs supporting EN-DC including FR2 and/or EN-DC
including FR1 and FR2

Supported scenarios CQIl requirements PMI requirements Rl requirements
EN-DC including FR2 Clause 10.2B.1.2 Clause 10.3B.1.2 Clause 10.4B.1.2
EN-DC including FR1 and Clause 10.2B.1.3 Clause 10.3B.1.3 Clause 10.4B.1.3
FR2
Both EN-DC including FR2 Clause 10.2B.1.2 Clause 10.3B.1.2 Clause 10.4B.1.2
and EN-DC including FR1
and FR2

10.1.1.1 Applicability of requirements for optional UE features

Table 10.1.1.1-1: Void

10.1.1.2 Applicability of requirements for mandatory UE features with capability
signalling

The applicability rule defined in Clause 6.1.1.4 shall be applied for performance requirementsin Clauses 10.2B.1.1,
10.3B.1.1 and 10.4B.1.1.

The applicability rule defined in Clause 8.1.1.4 shall be applied for performance requirementsin Clauses 10.2B.1.2,
10.3B.1.2 and 10.4B.1.2.

10.2  Reporting of Channel Quality Indicator (CQI)

10.2A Reporting of Channel Quality Indicator (CQI) for CA

(Void)

10.2B Reporting of Channel Quality Indicator (CQI) for DC

10.2B.1 EN-DC

10.2B.1.1  EN-DC within FR1

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR CQI reporting requirements are specified in
Clause 6.2. During the test, only the performance based on NR requirements on the NR cell(s) shall be verified.

10.2B.1.2 EN-DC including FR2 NR carrier

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR CQI reporting requirements are specified in
Clause 8.2. During the test, only the performance based on NR requirements on the NR cell(s) on FR2 carriers shall be
verified.

10.2B.1.3 EN-DC including FR1 and FR2 NR carriers
The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR CQI reporting requirements are specified in

Clause 10.2B.1.1 and Clause 10.2B.1.2. During the test, only the performance based on NR requirements on the NR
cell(s) on FR2 carriers shall be verified.
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10.2B.2 NR DC between FR1 and FR2

The test setup for FR1 PCell is specified in Table 5.5A-1 with antenna configuration 1x2. The test setup for FR2 cell is
specified in Clause 8.1.2 and Clause 8.2. The NR CQI reporting requirements are specified in Clause 8.2. During the
test, only the CQI performance based on NR requirements on the NR cell(s) on FR2 carriers shall be verified.

10.3  Reporting of Precoding Matrix Indicator (PMI)

10.3A Reporting of Precoding Matrix Indicator (PMI) for CA

(Void)

10.3B Reporting of Precoding Matrix Indicator (PMI) for DC

10.3B.1 EN-DC

10.3B.1.1  EN-DC within FR1

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR PMI reporting requirements are specified in
Clause 6.3. During the test, only the performance based on NR regquirements on the NR cell(s) shall be verified.

10.3B.1.2  EN-DC including NR FR2 carrier

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR PMI reporting requirements are specified in
Clause 8.3. During the test, only the performance based on NR requirements on the NR cell(s) on FR2 carriers shall be
verified.

10.3B.1.3  EN-DC including FR1 and FR2 NR carriers

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR PMI reporting requirements are specified in
Clause 10.3B.1.1 and Clause 10.3B.1.2. During the test, only the performance based on NR requirements on the NR
cell(s) on FR2 carriers shall be verified.

10.3B.2 NR DC between FR1 and FR2

The test setup for FR1 PCell is specified in Table 5.5A-1 with antenna configuration 1x2. The test setup for FR2 cell is
specified in Clause 8.1.2 and Clause 8.3. The PMI reporting requirements are specified in Clause 8.3. During the test,
only the PMI performance based on NR requirements on the NR cell(s) on FR2 carriers shall be verified.

10.4  Reporting of Rank Indicator (RI)
10.4A Reporting of Rank Indicator (RI) for CA

10.4B Reporting of Rank Indicator (RI) for DC

10.4B.1 EN-DC

10.4B.1.1  EN-DC within FR1

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR RI reporting requirements are specified in Clause
6.4. During the test, only the performance based on NR requirements on the NR cell(s) shall be verified.
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10.4B.1.2 EN-DC including NR FR2 carrier

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR RI reporting requirements are specified in Clause
8.4. During the test, only the performance based on NR requirements on the NR cell(s) on FR2 carriers shall be verified.

10.4B.1.3  EN-DC including FR1 and FR2 NR carriers

The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR PMI reporting requirements are specified in
Clause 10.4B.1.1 and Clause 10.4B.1.2. During the test, only the performance based on the NR requirements on the NR
cell(s) on FR2 carriers shall be verified.

10.4B.2 NR DC between FR1 and FR2

The test setup for FR1 PCell is specified in Table 5.5A-1 with antenna configuration 1x2.The test setup for FR2 cell is
specified in Clause 8.1.2 and Clause 8.4. The NR RI reporting requirements for NR FR2 cell are specified in Clause 8.4.
During the test, only the RI performance based on NR requirements on the NR cell(s) on FR2 carriers shall be verified.

11 V2X requirements

This clause contains the performance reguirements for the sidelink physical channels specified for V2X Sidelink
Communication.

11.1  Demodulation performance requirements (Conducted
requirements)

11.1.1 General
11111 Applicability of requirements

11.1.1.1.1 General

The minimum performance requirements are applicable to all V2X operating bands defined in TS 38.101-1[6] Clause
5.2E.

The minimum performance requirementsin Clause 11.1 are mandatory for UE supporting NR SL operation (dl-
Reception-r16), except test caseslisted in Clauses 11.1.1.1.2.

11.1.1.1.2 Applicability of requirements for mandatory UE V2X features with capability
signalling

The performance requirementsin Table 11.1.1.1.2-1 shall apply for V2X UEs which support mandatory UE features
with capability signalling only.
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Table 11.1.1.1.2-1: Requirements applicability for mandatory features with UE capability signhalling

UE feature/capability [14] Test type Test list Applicability
notes

Support of synchronization FR1 PSSCH Clause 11.1.2.1.1
sources for NR sidelink Clause 11.1.6.1.1
(sync-Sidelink-r16) Clause 11.1.7.1.1
PSCCH Clause 11.1.3.1.1

Clause 11.1.8.1.1

PSBCH Clause 11.1.4.1.1

PSFCH Clause 11.1.5.1.1

Clause 11.1.9.1.1

Supports of PSFCH format 0 | FR1 PSSCH Clause 11.1.2.1.1
(psfch-FormatZeroSidelink- Clause 11.1.6.1.1
r16) Clause 11.1.7.1.1
PSCCH Clause 11.1.3.1.1

Clause 11.1.8.1.1

PSFCH Clause 11.1.5.1.1

Clause 11.1.9.1.1

11.1.1.2 Common test parameters

Parameters specified in Table 11.1.1.2-1 are gpplied for al test casesin this clause unless otherwise stated.

Table 11.1.1.2-1: Common test parameters

Parameter Unit Value
Carrier Offset betweep Point.A anpl the lowest RBs 0
configuration usable ;ubcarngr on this carrier (Note 1)
Subcarrier spacing kHz 30
Cyclic prefix Normal
RB offset RBs 0
SL BWP Max.imum. transmissipn ba_mdwidth
configuration #1 ‘ configuration as specified in clause
Number of contiguous PRB PRBs 5.3.2 of TS 38.101-1 [6] for tested
channel bandwidth and subcarrier
spacing
PT-RS configuration PT-RS is not configured
PSCCH Time resource Symbols 2
PSCCH Frequency resource PRBs 10
PSFCH number of cyclic shift pairs nl
PSFCH hopping ID 0
PSFCH candidate resource type allocSubCH
. ones(1,100) for 40 MHz and
Sc?nsfci)guur(r::tigcr)lo' Set of PRBs for PSFCH transmission ones(1,50) for 20 MHz
PSSCH RSRP threshold 66 (infinity dBm)
Synchronization reference GNSS
Subchannel size PRBs 10
Number of sub-channels 5 for 20 MHz and 10 for 40 MHz
Start PRB for first sub-channel 0
Time resource bitmap ones(1, 160)

Note 1:  Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [6] for tested
channel bandwidth and subcarrier spacing.

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16 364 ETSI TS 138 101-4 V16.20.0 (2025-04)

11.1.2 PSSCH demodulation requirements

11.1.2.1 2RX requirements

11.1.2.1.1 Minimum requirements

The purpose of the requirements in this subclause is to verify the PSSCH for V2X demodulation performance with a
single active PSSCH link.

The minimum reguirements are specified in Table 11.1.2.1.1-2 with the test parameters specified in Table 11.1.2.1.1-1.
In this test scenario, GNSS or GNSS-equivalent synchronization source is used and sidelink UE 1 transmits PSCCH and
PSSCH.

Table 11.1.2.1.1-1: Test parameters

. Value
Parameter Unit Testl | Test2 | Test3
Active cell(s) None
Sidelink transmissions PSCCH + PSSCH
PSSCH DMRS pattern (Note 1) {3,4} {2,3} {2,2}
Sidelink Index of sub-channel allocation [0,1] [0,1] [0]
UE 1 Timing offset (Note 2) us CP/2-12*64*Tc
Frequency offset (Note 3) Hz +600
Synchronization GNSS or GNSS-equivalent
Antenna configuration 1x2 Low
PSFCH resource period Slot 4 4 4
MinTimeGapPSFCH Slot 3 3 3
Note 1:  {X, y}: x and y means the number of DMRS symbols for slot with PSFCH transmission and
without PSFCH transmission, respectively.
Note 2:  Time offset of transmitted Sidelink UE signal with respect to GNSS referring timing.
Note 3:  Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.
Table 11.1.2.1.1-2: Minimum performance
Bandwidth
Test num Reference (MHz){ Modulation format Propage_ltion Reference value
' channel Subcarrier and code rate condition PSSCH SNR(dB)
spacing(kHz) BLER (%) | of PSSCH
1 R.PSSCH.2-1.1 20/30 QPSK, 0.30 TDLA30-2700 34
2 R.PSSCH.2-1.2 20/30 16QAM, 0.37 TDLA30-1400 10% 8.8
3 R.PSSCH.2-1.3 20/30 64QAM, 0.43 TDLA30-180 14.8

11.1.3 PSCCH demodulation requirements

11.13.1

11.13.11

2RX requirements

Minimum requirements

The purpose of the requirements in this subclause is to verify the PSCCH for V2X demodulation performance with a

single active PSSCH link.

The minimum requirements are specified in Table 11.1.3.1.1-2 with the test parameters specified in Table 11.1.3.1.1-1.
In thistest scenario, GNSS or GNSS-equivalent synchronization source is used and Sidelink UE 1 transmits PSCCH

and PSSCH.
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Table 11.1.3.1.1-1: Test Parameters

Parameter Unit Test 1
Active cell(s) None
Sidelink Transmissions PSCCH+PSSCH
Timing offset (Note 1) us CP/2-12*64*Tc
Sidelink UE 1 Frequency offset (Note 2) Hz +600
Synchronization GNSS or GNSS-equivalent
Antenna configuration 1x2 Low
PSSCH RMC R.PSSCH.2-1.1

NOTE 1: Time offset of transmitted Sidelink UE signal with respect to GNSS reference timing.
NOTE 2: Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.
NOTE 3: OCC index i for PSCCH DMRS is randomly selected from {0, 1, 2} for each PSCCH transmission.

Table 11.1.3.1.1-2: Minimum performance

PSCCH Bandwidth Reference value
Test Reference (MHz) / Propagation Probability of SNR (dB) of
number channel Subcarrier condition missed PSE:CILO
spacing (kHz) PSCCH (%)
1 R.PSCCH.2-1.1 20/30 TDLA30-1400 1 4.7

11.1.4 PSBCH demodulation requirements

11.1.4.1 2RX requirements

11.14.1.1 Minimum requirements

The purpose of the requirements in this subclause is to verify the PSBCH demodulation performance with asingle
active link.

The minimum requirements are specified in Table 11.1.4.1.1-2 with the test parameters specified in Table 11.1.4.1.1-1.
The Sidelink UE 1 transmits PSBCH to tested UE and tested UE is synchronized to SLSS of Sidelink UE 1.

Table 11.1.4.1.1-1: Test Parameters

Parameter Unit Test 1
Active cell(s) None
Sidelink Transmissions SLSS+PSBCH (Note 3)
slssid 0
- Time offset (Note 1) us 0
Sidelink UE 1 Frequency offset (Note 2) Hz 0
Synchronization source GNSS
Antenna configuration 1x2 Low
Note 1:  Time offset of transmitted Sidelink UE 1 signal with respect to GNSS reference timing.
Note 2:  Frequency offset of transmitted Sidelink UE 1 signal with respect to GNSS reference frequency.
Note 3: PSBCH transmits together with corresponding SLSS in the same slot.

Table 11.1.4.1.1-2: Minimum performance

. Reference value
Test Ba/ng\lljvl')it;”(i'\e/':_lz) PSBCH Reference Propagation Probability of
number : channel condition missed PSBCH SNR (dB
spacing (kHz) %) (dB)
1 20/ 30 R.PSBCH.2-1 TDLA30-180 1 0.1
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11.1.5 PSFCH demodulation requirements

11.15.1 2RX requirements
11.15.1.1 Minimum requirements

11.1.51.1.1 NACK missed detection requirements

The NACK missed detection probability is the probability of not detecting an NACK when an NACK was sent. The test
parameters are configured in table 11.1.5.1.1.1-1.

Table 11.1.5.1.1.1-1: Test Parameters

Parameter unit Test 1
Allocated resource blocks RB 1
The number of PSFCH symbols (Note 1) symbol 2
Number of information bits bit 1
Synchronization source GNSS
Timing offset (Note 2) us CP/2-12*64*Tc
Frequency offset (Note 3) Hz 600
PSFCH resource period Slots 1
Antenna configuration 1x2 Low

Note 1:  First symbol is included. First symbol is used for AGC and not used for
demodulation.

Note 2:  Time offset of transmitted Sidelink UE signal with respect to GNSS
referring timing.

Note 3:  Frequency offset of transmitted Sidelink UE signal with respect to GNSS
reference frequency.

The NACK missed detection probability shall not exceed 1% at the SNR givenintable 11.1.5.1.1.1-2.

Table 11.1.5.1.1.1-2: Minimum requirements

Test Bandwidth (MHz) / Propagation NACK missR:c;edrgpeCc?i\éilue
num. Subcarrier spacing (kHz) condition probability (%) SNR (dB)
1 20/30 TDLA30-180 1 9.5
11.1.5.1.1.2 DTX to NACK requirements

The DTX to NACK probability, i.e. the probability that NACK is detected when nothing was sent:

#(false NACK bits)
#(PSFCH DTX)+#(NACK bits)

Prob(PSFCH DTX — NACK bits) =

where;
- #(false NACK bits) denotes the number of detected NACK bits.
- #(NACK hits) denotes the number of encoded bits per slot
- #(PSFCH DTX) denotes the number of DTX occasions

The test parameters are configured in table 11.1.5.1.1.1-1.

The DTX to NACK probability shall not exceed 1%.

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16 367 ETSI TS 138 101-4 V16.20.0 (2025-04)

11.1.6 Power imbalance performance with two links

11.1.6.1 2RX requirements

11.16.1.1 Minimum requirements

The purpose of thistest isto check the demodulation performance when receiving PSSCH transmissions from two
Sidelink UEs with power imbalance in one slot.

The minimum reguirements are specified in Table 11.1.6.1.1-2 with the test parameters specified in Table 11.1.6.1.1-1.
The Sidelink UE 1 and 2 are synchronized to GNSS or GNSS-equivalent synchronization reference.

Table 11.1.6.1.1-1: Test Parameters

Parameter Unit Test 1

Active cell(s) None

Active Sidelink UE(s) Sidelink UE 1, Sidelink UE 2
Sidelink Transmissions PSCCH + PSSCH
PSSCH DMRS pattern(Note 1) {2,3}
Sub-channel allocation Sub-channel 0

- Time offset (Note 2) us 0

Sidelink UE 1 Frequency offset (Note 3) Hz 0
Antenna configuration 1x2 Low
PSFCH periodicity Slots 4
MinTimeGapPSFCH Slots 3
Sidelink Transmissions PSCCH + PSSCH
PSSCH DMRS pattern(Note 1) {2,3}
Sub-channel allocation Sub-channnel 3

- Time offset (Note 2) us 0

Sidelink UE 2 Frequency offset (Note 3) Hz 0
Antenna configuration 1x2 Low
PSFCH periodicity Slots 4
MinTimeGapPSFCH Slots 3

Note 1:  {x, y}: x and y means the number of DMRS symbols for slot with PSFCH transmission and without

PSFCH transmission, respectively.
Note 2:  Time offset of transmitted Sidelink UE signal with respect to GNSS reference timing.
Note 3:  Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.

Table 11.1.6.1.1-2: Minimum performance

Bandwidth . Reference value
Test (MHz)/ Sidelink PSSCH Modulation Propagation
number | Subcarrier UE Reference format and condition PSSCH SNR (dB)
spacing(kHz) channel code rate BLER (%) | of PSSCH
1 20/ 30 1 R.PSSCH.2-1.4 QPSK, 0.30 AWGN (Note 1) 30.35
2 R.PSSCH.2-1.4 QPSK, 0.30 AWGN 10 4.8
Note 1: There is no BLER requirement for Sidelink UE 1.

11.1.7 HARQ buffer soft combining test

11.1.7.1 2Rx requirement

11.1.7.11 Minimum requirement
The purpose of thistest is to verify the maximum number of HARQ processes per TTI supported by the V2X UE.
The minimum requirement is specified in Table 11.1.7.1.1-2 with the test parameters specified in Table 11.1.7.1.1-1.
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Table 11.1.7.1.1-1: Test Parameters

Parameter Unit Test 1
Active cell(s) None
Active Sidelink UE(s) Sidelink UE i, 0 =i <n (Note 1,2)
Sidelink Transmissions PSCCH + PSSCH
PSSCH DMRS pattern {2}
Time gap _between initial o Slots K (Note 3)
transmission and retransmission
Sidelink UE i, Timing offset (Note 4) us 0
0<i<n Frequency offset (Note 5) Hz 0
Synchronization source GNSS or GNSS-equivalent
Antenna configuration 1x2 Low
Redundancy version coding 0.2}
sequence ’
PSFCH resource period Slots 1
Note 1:  nis the number of HARQ process UE can support (based on IE harg-RxProcessSidelink)
Note 2:  When n = 16 or 24, sidelink UEs transmit one by one circularly for every slot;
When n=32, the first 31 UEs transmit signal one by one circularly for every slot and in the first
subchannel, and the 32nd UE transmits signal in the first slot but in the second subchannel;
When n=48, the first 31 UEs transmit signal one by one circularly for every slot and in the first
subchannel, the next 17 UEs transmit signal in the same slot as the first 17 UEs but in the second
subchannel;
When n=64, first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel,
the next 31 UEs transmit signal one by one circularly for every slot and in the second subchannel, the last
2 UEs transmit signal in the same slot as the first 2 UEs in the third subchannel
Note 3:  k =nif n <32, otherwise k = 31
Note 4:  Time offset of transmitted Sidelink UE signal is with respect to GNSS reference timing.
Note 5:  Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.
Table 11.1.7.1.1-2: Minimum performance
Test Band_width (MHz)/ PSSCH Reference Propage_ltion PSSRgErenceS\'/\laéu(ZB) of
num. Subcarrier spacing(kHz) channel condition BLER (%) PSSCH
1 20/30 R.PSSCH.2-1.5 AWGN 5 10.9
11.1.8 PSCCH decoding capability test
11.1.8.1 2RX requirements
11.1.8.1.1 Minimum requirements

The purpose of thistest is to verify the maximum number of received PSCCHs per TTI supported by the V2X UE.

The minimum requirements are specified in Table 11.1.8.1.1-2 with the test parameters specified in Table 11.1.8.1.1-1
and the test procedure is specified as follows:

- 10 UEstransmit PSCCHs and corresponding PSSCHs to the tested UE per slot with each UE occupying one
subchannel.

- X UEstransmit PSCCHs and corresponding PSSCHs with high priority level on x subchannels that are randomly
selected from 10 subchannels per slot and 10-x UEs transmit PSCCHs and corresponding PSSCHs with low
priority level on the remaining subchannels. The indication of priority level specified in Clause 5.4.3.3 of TS
23.287 [12] and Clause 5.22.1.3.1 of TS 38.321 [8] isincluded in PSCCH.

Where x equals to:
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- The number of PSFCH(s) resources that the tested UE can transmit in adlot (i.e. |E psfch-TxNumber specified in
clause 4.2.16.1.6 of TS 38.306 [14]) if the number of PSFCH(s) resources that the tested UE can transmitin a
dlot islessthan 10

- 10, otherwise.
The probability of PSCCH miss detection is calculated as follows:

#(missing ACK /NACK)
#(Tx high priority PSCCH/PSSCH)

Prob(PSCCH miss detection ) =

Where:

- #(Tx high priority PSCCH/PSSCH) denotes the total number of transmitted PSCCH/PSSCH with high priority
level.

- #(missing ACK/NACK) denotes the total number of missing ACK/NACK with high priority.

Table 11.1.8.1.1-1: Test Parameters

Parameter Unit Value
Member ID (Note 1) 0
Sidelink Transmissions PSCCH + PSSCH
Timing offset (Note 2) us 0
Frequency offset (Note 3) Hz 0
Synchronization source GNSS

Static propagation condition

Propagation Channel without external noise

Sidelink UE i,

- Antenna configuration 1x2 Low
g)s 1=9(Note I "p5scH RMC R.PSSCH.2-1.4
PSCCH RMC (Note 4) R.PSCCH.2-1.1
Source ID 0
PSFCH periodicity Slots 1
MinTimeGapPSFCH Slots 2
RB index 10%i

PSFCH Resource (Note 6)

CS pair index 0

Note 1:  Member ID is an identifier uniquely identifying a member.

Note 2:  Time offset of transmitted Sidelink UE signal with respect to GNSS reference timing.

Note 3:  Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference
frequency.

Note 4:  OCC index for PSCCH DMRS is randomly selected between {0, 1, 2} for each PSCCH
transmission as per in Clause 8.4.1.3.2 of TS 38.211[9].

Note 5:  Each UE occupies one sub-channel so that all sub-channels are filled.

Note 6:  The mapping procedure of PSSCH resource and PSFCH resource is specified in Clause
16.3 of TS 38.213 [11].

Table 11.1.8.1.1-2: Minimum performance

Test Bangwtl)dth (_MHz)/ PSCCH Reference Propagation Channel Referenc_e_ value
Number ubcartier channel _Probability of
spacing(kHz) missed PSCCH (%)
Static propagation condition
! 40730 R.PSCCH.2-1.1 without external noise L
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11.1.9 PSFCH decoding capability test

11.1.9.1 2RX requirements

11.19.1.1 Minimum requirements

The purpose of thistest isto verify the maximum number of PSFCHs received by UE per slot in group cast scenario by
using ACK/NACK feedback mode. In each dot, a group of UEs transmits PSFCHSs to the tested UE. Information
transmitted in each PSFCH is randomly selected from Option A, Option B and Option C with probability of 50%, 25%
and 25% respectively. Transmitted PSFCHs are related to one PSSCH which is transmitted by tested UE and occupies
all the subchannels.

- Option A: All the UEs in the group transmit ACKs

- Option B: One UE transmits NACK and the rest of UEs transmit ACKs. The PSFCH resource index with NACK
is random per slot

- Option C: One UE transmits nothing (i.e.DTX) and the rest of UEs transmit ACKs. The PSFCH resource index
of the DTX israndom per dlot.

The minimum requirements are specified in Table 11.1.9.1.1-2 with the test parameters specified in Table 11.1.9.1.1-

Table 11.1.9.1.1-1: Test parameters

Parameter Unit Test 1

HARQ-ACK information ACK or NACK
Source ID of tested UE 0

Sidelink transmissions for PSFCH

Timing offset (Note 1) us 0

Frequency offset (Note 2) Hz 0

Synchronization source GNSS or GNSS-equivalent

Propagation Channel No extornal norse sources are applied
Sidelink UE i,

0 <i < N-1(Note 3) Antenna configuration 1x2 Low
T Member ID(Note 4) i
N UEs transmit PSFCHs one by one on each RB

PSFCH resource with CS pair index 0. i.e. UE 0 transmits PSFCH

allocation(Note 5) on RB 0, UE 1 transmits PSFCH on RB 1, ..., UE
(N-1) transmits PSFCH on RB N-1

PSFCH periodicity Slots 1

Note 1:  Time offset of transmitted Sidelink UE signal with respect to GNSS reference timing.

Note 2:  Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.

Note 3: N equals to the number of PSFCH(s) resources that UE can receive in a slot as specified in Clause
4.2.16.1.6 of TS 38.306[14]( IE psfch-RxNumber)) .

Note 4:  Member ID is an identifier uniquely identifying a member

Note 5: All PSFCHs in a slot are corresponding to one PSSCH that occupies all sub channels.

Table 11.1.9.1.1-2: Minimum requirement

Reference value
Bandwidth (MHz) / Probability of .
Test Subcarrier Propagation Channel success detection Probab||_|ty of success
Number spacing(kHz) slot with ACK onl detection slot with
pacing %) y NACK or DTX (%)
1 40/ 30 Statlg: propagation con_dmon 99 99
without external noise

Note 1:  The probability of success detection slot with ACK only is the probability that the corresponding PSSCH is
not retransmitted when Option A is selected.

Note 2:  The probability of success detection slot with NACK or DTX is the probability that the corresponding
PSSCH is retransmitted when Option B or option C is selected.
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Annex A (normative):
Measurement channels

Al General

A.1.1 Throughput definition
The throughput values defined in the measurement channels specified in Annex A, are calculated and are valid per

codeword. For multi-codeword transmissions, the throughput referenced in the minimum requirements is the sum of
throughputs of al codewords.

A.1.2 TDD UL-DL configurations for FR1

TDD UL-DL configurations for performance requirements are provided in TablesA.1.2-1, A.1.2-2, and A.1.2-3.

Table A.1.2-1: TDD UL-DL configuration for SCS 15 kHz

. UL-DL pattern
Parameter Unit FRL.15-1
TDD Slot Configuration pattern (Note 1) DDDSU
Special Slot Configuration (Note 2) 10D+2G+2U
referenceSubcarrierSpacing kHz 15
patternl dI-UL-TransmissionPeriodicity ms 5
nrofDownlinkSlots 3
nrofDownlinkSymbols 10
nrofUplinkSlot 1
nrofUplinkSymbols 2
The number of slots between PDSCH and corresponding 4 if mod(i,5) =0
HARQ-ACK information (Note 3) 3ifmod(i,5) =1
2 if mod(i,5) = 2
6 if mod(i,5) =3
Note 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and
guard symbols; U denotes a slot with all UL symbols. The field is for information.
Note 2: D, G, U denote DL, guard and UL symbols, respectively. The field is for information.
Note 3: iis the slot index per frame; i = {0,...,9}.
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Table A.1.2-2: TDD UL-DL configuration for SCS 30 kHz
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Parameter Unit UL-DL pattern
FR1.30-1 FR1.30-2 FR1.30-3 FR1.30-4 FR1.30-5 FR1.30-6
TDD Slot Configuration pattern (Note 1) 7DS2U DDDSU DDDSUDDSUU DDDSUUDDDD DSUU DS1S:U
6D+4G+4U | 10D+2G+2U 10D+2G+2U 6D+4G+4U 12D+2G S1:
Special Slot Configuration (Note 2) 10D+522(.3+2U
12D+2G+0U
referenceSubcarrierSpacing kHz 30 30 30 30 30 30
patternl
dl-UL- ms
TransmissionPeriodicity 5 25 2.5 3 2 L
nrofDownlinkSlots 7 3 3 3 1 1
nrofDownlinkSymbols 6 10 10 6 12 10
nrofUplinkSlot 2 1 1 2 2 0
nrofUplinkSymbols 4 2 2 4 0 2
pattern2
d-oL- ms N/A N/A 2.5 2 N/A 1
TransmissionPeriodicity
nrofDownlinkSlots N/A N/A 2 4 N/A 0
nrofDownlinkSymbols N/A N/A 10 0 N/A 12
nrofUplinkSlot N/A N/A 2 0 N/A 1
nrofUplinkSymbols N/A N/A 2 0 N/A 0
The number of slots between PDSCH and corresponding 8 if 4 if mod(i,5) | 4 if mod(i,10) = 3if mod(i,4) =0 3 if mod(i,4)
HARQ-ACK information (Note 3) mod(i,10) =0 0 5if mod(i,10) = 0 2ifmod(i,4) =1 =0
=0 3ifmod(i,5) | 3if mod(i,10) = 4 if mod(i,10) = 1 2 if mod(i,4)
7if =1 1 3if mod(j,10) = 2 =1
mod(i,10) | 2if mod(i,5) | 2 if mod(i,10) = 2 if mod(j,10) = 3 3 if mod(i,4)
=1 =2 2 8 if mod(i,10) = 6 =2
6 if 6 if mod(i,5) | 5 if mod(i,10) = 7 if mod(i,10) = 7
mod(i,10) =3 3 6 if mod(i,10) = 8
=2 3 if mod(i,10) = 5if mod(i,10) = 9
5 if 5
mod(i,10) 3 if mod(i,10) =
=3 6
5if 2 if mod(i,10) =
mod(i,10) 7
=4
4if
mod(i,10)
=5
3if
mod(i,10)
=6
2if
mod(i,10)
=7
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Note 1:
Note 2:
Note 3:

D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a slot with all UL symbols. The field is for information.
D, G, U denote DL, guard and UL symbols, respectively. The field is for information.
i is the slot index per frame; i = {0,...,19}
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Table A.1.2-2a: TDD UL-DL configuration for SCS 30 kHz for DCI-based dynamic UL/DL detection

. UL-DL pattern
Parameter Unit FR130-1A
TDD Slot Configuration pattern (Note 1) 7DS2U
Special Slot Configuration (Note 2) 6D+4G+4U
referenceSubcarrierSpacing kHz N/A
patternl (Note 4)
dl-UL- ms
TransmissionPeriodicity N/A
nrofDownlinkSlots N/A
nrofDownlinkSymbols N/A
nrofUplinkSlot N/A
nrofUplinkSymbols N/A
PDCCH DCI Configuration DCI Format 1-1 for slot
indices with
mod(i,10) =
0,1,2,3,4,5,6,7
Scheduled Grant Symbol 2-13 for
slot indices with
mod(i,10) =
0,1,2,3,4,5,6 and
Symbol 2-5 for
slot indices with
mod(i,10) = 7
The number of slots between PDSCH and corresponding 8 if mod(i,10) = 0
HARQ-ACK information (Note 3) 7 ifmod(i,10) = 1
(PDSCH-to-HARQ-timing-indicator) 6 if mod(i,10) = 2
5 if mod(i,10) = 3
5if mod(i,10) = 4
4 if mod(i,10) = 5
3if mod(i,10) = 6
2 if mod(i,10) =7
Note 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and
guard symbols; U denotes a slot with all UL symbols. The field is for
information.
Note 2: D, G and U denote DL, guard and UL symbols, respectively. The field is for
information.
Note 3:  iis the slot index per frame; i ={0,...,19}
Note 4: Do not configure tdd-UL-DL-ConfigurationCommon using RRC configuration
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Table A.1.2-2b: TDD UL-DL configuration for SCS 30 kHz for PDSCH on band with shared spectrum

access
. UL-DL pattern
Parameter Unit FR1.30-7
TDD Slot Configuration pattern (Note 1) 7DS2U
Special Slot Configuration (Note 2) 6D+4G+4U
referenceSubcarrierSpacing kHz 30
Pattern 1 dI-UL-TransmissionPeriodicity ms 5
nrofDownlinkSlots slot 7
nrofDownlinkSymbols symbol 6
nrofUplinkSlot slot 2
nrofUplinkSymbols symbol 4
Pattern 2 dl-UL-TransmissionPeriodicity ms N/A
nrofDownlinkSlots N/A
nrofDownlinkSymbols N/A
nrofUplinkSlot N/A
nrofUplinkSymbols N/A
The number of slots between PDSCH and corresponding 8 if mod(i,10) = 0
HARQ-ACK information (Note 3) 7 if mod(i,10) = 1
6 if mod(i,10) = 2
5if mod(j,10) = 3
4 if mod(i,10) = 4

3if mod(i,10) = 5
2 if mod(i,10) = 6

Note 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a
slot with all UL symbols. The field is for information.
Note 2: D, G, U denote DL, guard and UL symbols, respectively. The field is for information.

Note 3: iis the slot index of all slots in every 5ms i = {0,...,9}Note 4:

transmission.

The slot i, mod (i,10)=9 is idle slot with no UL

A.1.3 TDD UL-DL configurations for FR2

TDD UL-DL patterns configurations for performance requirements are provided in TablesA.1.3-1, A.1.3-2.

Table A.1.3-1: TDD UL-DL pattern for SCS 60 kHz

UL-DL pattern

Parameter Unit FR2.60-1
TDD Slot Configuration pattern (Note 1) DDSU
Special Slot Configuration (Note 2) 11D+3G+0U
referenceSubcarrierSpacing kHz 60
patternl dI-UL- ms 1
TransmissionPeriodicity
nrofDownlinkSlots 2
nrofDownlinkSymbols 11
nrofUplinkSlot 1
nrofUplinkSymbols 0
The number of slots between PDSCH and corresponding 3ifmod(i,4) =0
HARQ-ACK information (Note 3) 2 ifmod(i,4) = 1
5 if mod(i,4) = 2
Note 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U
denotes a slot with all UL symbols. The field is for information.
Note 2: D, G, U denote DL, guard and UL symbols, respectively. The field is for information.
Note 3: iis the slot index per frame; i ={0,...,39}
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Table A.1.3-2: TDD UL-DL configuration for SCS 120 kHz

. UL-DL pattern
Parameter Unit FR2.120-1 FR2.120-2
TDD Slot Configuration pattern (Note 1) DDDSU DDSU
Special Slot Configuration (Note 2) 10D+2G+2U 11D+3G+0U
referenceSubcarrierSpacing kHz 120 120
patternl dl-UL- ms
TransmissionPeriodicity 0.625 05
nrofDownlinkSlots 3 2
nrofDownlinkSymbols 10 11
nrofUplinkSlot 1 1
nrofUplinkSymbols 2 0
The number of slots between PDSCH and corresponding 4 if mod(i,5) =0 3ifmod(i,4) =0
HARQ-ACK information(Note 3) 3ifmod(i,5) =1 2 ifmod(i,4) =1
2 if mod(i,5) = 2 5if mod(i,4) =2
6 if mod(i,5) = 3
Note 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes
a slot with all UL symbols. The field is for information.
Note 2: D, G, U denote DL, guard and UL symbols, respectively. The field is for information.
Note 3: iis the slot index per frame; i ={0,...,79}

Table A.1.3-2a: TDD UL-DL configuration for SCS 120 kHz for DCl-based dynamic UL/DL detection

Unit UL-DL pattern

Parameter

FR2.120-1A
TDD Slot Configuration pattern (Note 1) DDDSU
Special Slot Configuration (Note 2) 10D+2G+2U
referenceSubcarrierSpacing kHz N/A
patternl (Note 4) dl-UL- ms N/A
TransmissionPeriodicity
nrofDownlinkSlots N/A
nrofDownlinkSymbols N/A
nrofUplinkSlot N/A
nrofUplinkSymbols N/A
PDCCH DCI Configuration DCI Format 1-1 for slot
indices with
mod(i,5) =
0,1,2,3

Scheduled Grant Symbol 1-13 for
slot indices with
mod(i,5) = 0,1,2
and Symbol 1-9
for slot indices

with mod(i,5) =
3
The number of slots between PDSCH and corresponding 4 if mod(i,5) =0
HARQ-ACK information(Note 3) 3ifmod(i,5) =1
2 if mod(i,5) = 2
6 if mod(i,5) = 3
Note 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL
and guard symbols; U denotes a slot with all UL symbols. The field is for
information.
Note 2: D, G and U denote DL, guard and UL symbols, respectively. The field is for
information.
Note 3: iis the slot index per frame; i ={0,...,79}
Note 4: Do not configure tdd-UL-DL-ConfigurationCommon using RRC configuration.

A.2 Void

<Editor's note: Clause A.2 isa placeholder for UL Measurement channels>
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A.3 DL reference measurement channels

A.3.1 General

The transport block size (TBS) determination procedure is described in clause 5.1.3.2 of TS 38.214 [12].

Unless otherwise stated, no user data is scheduled on slot #0 within 20 msin order to avoid SSB and PDSCH
transmissionsin one slot and simplify test configuration.

Unless otherwise stated, SIB1 transmission shall only be scheduled during call setup to avoid SIB1 and PDSCH
transmissions in the same slot.

A.3.2 Reference measurement channels for PDSCH performance
requirements

For PDSCH reference channels if more than one Code Block is present, an additional CRC segquence of L = 24 Bitsis
attached to each Code Block (otherwise L = 0 Bit).
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A3.21 FDD

A3211 Reference measurement channels for SCS 15 kHz FR1

Table A.3.2.1.1-1: PDSCH Reference Channel for FDD (QPSK)

Parameter Unit Value
R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1- R.PDSCH.1-

Reference channel 1.1 FDD 1.2 FDD 1.3 FDD 1.4 FDD
Channel bandwidth MHz 10 10 10 10
Subcarrier spacing kHz 15 15 15 15
Number of allocated PRBs 52 6 52 52
resource blocks
Number of consecutive
PDSCH symbols 12 12 ! 12
ﬁg‘rfjsted slots per 2 Slots 19 19 19 19
MCS table 64QAM 64QAM 64QAM 64QAMLOWSE
MCS index 4 4 4 14
Modulation QPSK QPSK QPSK QPSK
Target Coding Rate 0.30 0.30 0.30 0.59
Number of MIMO layers 1 1 1 1
Number of DMRS REs 18 12 12 12
Overhe_ad for TBS 0 0 0 0
determination
Information Bit Payload
per Slot

For Sloti=0 Bits N/A N/A N/A N/A

For Slotsi=1,..., 19 Bits 3904 480 2280 8064
Transport block CRC per
Slot

For Sloti=0 Bits N/A N/A N/A N/A

For Slotsi=1,..., 19 Bits 24 16 16 24
Number of Code Blocks
per Slot

For Sloti=0 CBs N/A N/A N/A N/A

For Slotsi=1,..., 19 CBs 1 1 1 1
Binary Channel Bits Per
Slot

For Sloti=0 Bits N/A N/A N/A N/A

For Slots i = 10, 11 Bits 12480 1512 6864 13104
”.F,OIQS'OtS 121,912, gt 13104 1584 7488 13728
Max. Throughput
averaged ogerpz ames | MbPS 3.709 0.456 2.166 7.661
Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
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Table A.3.2.1.1-2: PDSCH Reference Channel for FDD (16QAM)

Parameter Unit Value
Reference R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1- R.PDSCH.1- R.PDSCH.1-
channel 2.1 FDD 2.2 FDD 2.3 FDD 2.4 FDD 2.5 FDD 2.6 FDD
Channel 10
bandwidth MHz 10 10 10 10 10
Subcarrier 15
spacing kHz 15 15 15 15 15
Number of 52
allocated PRBs 52 52 52 52 52
resource
blocks
Number of 12
consecutive
PDSCH 12 12 12 12 12
symbols
Allocated 19
slots per 2 Slots 19 19 19 19 19
frames
MCS table 64QAM 64QAM 64QAM 64QAM 640AMLOWSE 64QAM
MCS index 13 13 13 13 19 16
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM 16QAM
Target Coding 0.54
Rate 0.48 0.48 0.48 0.48 0.64
Number of 2
MIMO layers 1 2 3 4 1
Number of 12
DMRS REs 12 12 24 24 12
Overhead for 0
TBS 0 0 0 0 0
determination
Information
Bit Payload
per Slot
For Sloti=0 Bits N/A N/A N/A N/A N/A N/A
Lo fg’ts =1 Bits 13064 26120 35856 48168 29704 17424
Transport
block CRC
per Slot
For Sloti=0 Bits N/A N/A N/A N/A N/A N/A
For Slots i = . 24
1....19 Bits 24 24 24 24 24
Number of
Code Blocks
per Slot
For Sloti=0 CBs N/A N/A N/A N/A N/A N/A
For Slots i = 4
1,...19 CBs 2 4 5 6 3
Binary
Channel Bits
Per Slot
For Sloti=0 Bits N/A N/A N/A N/A N/A N/A
15";15"”5 =1 Bits 26208 52416 71136 94848 49920 26208
For Slots i = 54912
1,...,9,12, Bits 27456 54912 74880 99840 27456
..., 19
Max. 28.219
Throughput e 12.411 24.814 34.063 45.760 16.553
averaged over
2 frames
Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:

Slot i is slot index per 2 frames
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Table A.3.2.1.1-3: PDSCH Reference Channel for FDD (64QAM)

Parameter Unit Value
R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1-

Reference channel 3.1 FDD 3.2 FDD 3.3 FDD 3.4 FDD
Channel bandwidth MHz 10 10 10 10
Subcarrier spacing kHz 15 15 15 15
Number of allocated resource PRBs 52 52 26 (Note 3) 26 (Note 4)
blocks
Number of consecutive PDSCH 12 12 12 12
symbols
Allocated slots per 2 frames Slots 19 19 19 19
MCS table 64QAM 64QAM 64Q0AM 64Q0AM
MCS index 19 19 19 19
Modulation 64QAM 64QAM 64QAM 640QAM
Target Coding Rate 0.51 0.51 0.51 0.51
Number of MIMO layers 2 2 2 2
Number of DMRS REs 12 24 24 24
Overhead for TBS determination 0 0 0 0
Information Bit Payload per Slot

For Sloti=0 Bits N/A N/A N/A N/A

For Slotsi=1,...,19 Bits 42016 37896 18960 18960
Transport block CRC per Slot

For Sloti=0 Bits N/A N/A N/A N/A

For Slotsi=1,..., 19 Bits 24 24 24 24
Number of Code Blocks per Slot

For Sloti=0 CBs N/A N/A N/A N/A

For Slotsi=1,..., 19 CBs 5 5 3 3
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A N/A N/A N/A

For Slots i =10, 11 Bits 78624 67392 33696 33696

For Slotsi=1,...,9,12, ..., 19 Bits 82368 74880 37440 37440
;\:I:;.e'ghroughput averaged over 2 Mbps 39.915 36.001 18.012 18.012
Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
Note 3: PDSCH is scheduled in PRB numbers from 0 to 25.
Note 4. PDSCH is scheduled in PRB numbers from 26 to 51.
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Table A.3.2.1.1-4: PDSCH Reference Channel for FDD (256QAM)

Parameter Unit Value
R.PDSCH.1-

Reference channel 4.1 FDD
Channel bandwidth MHz 10
Subcarrier spacing kHz 15
Number of allocated resource blocks PRBs 52
Number of consecutive PDSCH 12
symbols
Allocated slots per 2 frames Slots 19
MCS table 256QAM
MCS index 24
Modulation 256QAM
Target Coding Rate 0.82
Number of MIMO layers 1
Number of DMRS REs 12
Overhead for TBS determination 0
Information Bit Payload per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 45096
Transport block CRC per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 24
Number of Code Blocks per Slot

For Sloti=0 CBs N/A

For Slotsi=1,..., 19 CBs 6
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A

For Slots i = 10, 11 Bits 52416

For Slotsi=1,...,9,12, ..., 19 Bits 54912
;\:I:;.e'ghroughput averaged over 2 Mbps 42.841

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
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Table A.3.2.1.1-5: PDSCH Reference Channel for FDD and CSI-RS overlapped with PDSCH

Parameter Unit Value
R.PDSCH.1-

Reference channel 51 EDD
Channel bandwidth MHz 10
Subcarrier spacing kHz 15
Number of allocated resource blocks | PRBs 52
Number of consecutive PDSCH 12
symbols
Allocated slots per 2 frames Slots 19
MCS table 64QAM
MCS index 13
Modulation 16QAM
Target Coding Rate 0.48
Number of MIMO layers 2
Number of DMRS REs 12
Overhead for TBS determination 0
Information Bit Payload per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 26120
Transport block CRC per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 24
Number of Code Blocks per Slot

For Sloti=0 CBs N/A

For Slotsi=1,..., 19 CBs 4
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A

For Slotsi=5, 15 Bits 50752

For Slotsi= 10 Bits 48256

For Slotsi=11 Bits 52416

For Slotsi = 1,...,4,6,..., .
9,12,...14,16,...,19 Bits 54912
;\/Iax. Throughput averaged over 2 Mbps 24814
rames
Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
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Table A.3.2.1.1-6: PDSCH Reference Channel for FDD PMI reporting requirements

Parameter Unit Value
R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1-
Reference channel 6.1 EDD 6.2 FDD 6.3 EDD
Channel bandwidth MHz 10 10 10
Subcarrier spacing kHz 15 15 15
Number of allocated resource PRBs 52 52 52
blocks
Number of consecutive PDSCH 12 12 12
symbols
Allocated slots per 2 frames Slots 15 15 15
MCS table 64QAM 64Q0AM 64QAM
MCS index 13 13 20
Modulation 16QAM 16QAM 640QAM
Target Coding Rate 0.48 0.48 0.55
Number of MIMO layer 1 2 2
Number of DMRS REs (Note 3) 24 24 24
Overhead for TBS determination 0 0 0
Information Bit Payload per Slot
For Sloti=0 Bits N/A N/A N/A
For CSI Slots i, if mod (i,5) =1,
i=(0,....19} N/A N/A N/A
For Non CSI-RS Slot i, if mod (i,5) .
={0,2,3,4}, i={1,..19} Bits 12040 24072 40976
Transport block CRC per Slot
For Sloti=0 Bits N/A N/A N/A
For CSI Slots i, if mod (i,5) =1,
i=(0,....19} N/A N/A N/A
For Non CSI-RS Slot i, if mod (i,5) .
={0,2,3,4}, i={1,..19} Bits 24 24 24
Number of Code Blocks per Slot
For Sloti=0 CBs N/A N/A N/A
For CSI Slots i, if mod (i,5) =1,
i=(0,....19} N/A N/A N/A
For Non CSI-RS Slot i, if mod (i,5)
={0,2,3,4}, i={1,..,19} CBs 2 8 5
Binary Channel Bits Per Slot
For Sloti=0 Bits N/A N/A N/A
For CSI Slots i, if mod (i,5) =1,
i=(0,....19} N/A N/A N/A
For Slots i = 10 Bits 23712 47424 71136
For Non CSI-RS Slot i, if mod (i,5) .
~{0.2,3.4}, i={1,.9,11,...,19} Bits 24960 49920 74880
Max. Throughput averaged over 2
frames Mbps 9.030 18.054 30.732

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:  Slotiis slot index per 2 frames

Note 3:  Number of DMRS REs includes the overhead of the DM-RS CDM groups without data

Note 4:  PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition. No change to PDSCH scheduling
for other type of CSI-RS slots.

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16

385

ETSI TS 138 101-4 V16.20.0 (2025-04)

Table A.3.2.1.1-7: PDSCH Reference Channel for FDD LTE-NR coexistence scenario

frames

Parameter Unit Value
R.PDSCH.1- | R.PDSCH.1-
Reference channel 71 EDD 7 2 EDD
Channel bandwidth MHz 10 10
Subcarrier spacing kHz 15 15
Number of allocated resource blocks | PRBs 52 52
Number of consecutive PDSCH
9 11

symbols
Allocated slots per 2 frames Slots 16 16
MCS table 64QAM 64QAM
MCS index 4 4
Modulation QPSK QPSK
Target Coding Rate 0.30 0.30
Number of MIMO layers 1 1
Number of DMRS REs 12 12
Overhead for TBS determination 18 18
Information Bit Payload per Slot

For Slots i =0,5,10,15 Bits N/A N/A

For Slots i, if mod(i, 5) = {1,2,3,4 .
for i from {O,...,19}( )= } Bits 2472 3240
Transport block CRC per Slot

For Slots i =0,5,10,15 Bits N/A N/A

For Slots i, if mod(i, 5) = {1,2,3,4 .
for i from {0,...,19}( )= } Bits 16 16
Number of Code Blocks per Slot

For Slots i =0,5,10,15 CBs N/A N/A

For Slots i, if mod(i, 5) = {1,2,3,4
for i from {0,...,19} { } CBs 1 1
Binary Channel Bits Per Slot

For Slots i =0,5,10,15 Bits N/A N/A

For Slots i =11 Bits 7760 10256

For Slots i, if mod(i, 5) = {1,2,3,4 .
forifrom{1,..., 9, 1(2, ) 1{9} } Bits 8384 10880
Max. Throughput averaged over 2 Mbps 1978 2 592

Note 1:
Note 2:
Note 3:

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Slot i is slot index per 2 frames
No user data is scheduled on slots with LTE PBCH/PSS/SSS
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Table A.3.2.1.1-8: PDSCH Reference Channel for FDD HST scenario

Parameter Unit Value
R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1-

Reference channel 8.1 FDD 8.2 FDD 8.3 FDD 8.4 FDD
Channel bandwidth MHz 10 10 10 10
Subcarrier spacing kHz 15 15 15 15
Number of allocated resource PRBS 52 52 52 52
blocks
Number of consecutive PDSCH 12 12 12 12
symbols
Allocated slots per 2 frames Slots 19 19 19 19
MCS table 64QAM 64Q0AM 64QAM 64QAM
MCS index 13 17 13 17
Modulation 16QAM 64QAM 16QAM 640QAM
Target Coding Rate 0.48 0.43 0.48 0.43
Number of MIMO layers 1 1 2 2
Number of DMRS REs 18 18 18 18
Overhead for TBS determination 0 0 0 0
Information Bit Payload per Slot

For Sloti=0 Bits N/A N/A N/A N/A

For Slotsi=1,...,19 Bits 12552 16896 25104 33816
Transport block CRC per Slot

For Sloti=0 Bits N/A N/A N/A N/A

For Slotsi=1,..., 19 Bits 24 24 24 24
Number of Code Blocks per Slot

For Sloti=0 CBs N/A N/A N/A N/A

For Slotsi=1,..., 19 CBs 2 3 3 5
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A N/A N/A N/A

For Slotsi=1,2,11,12 Bits 24960 37440 49920 74880

For Slotsi=3,...,10, 13, ..., 19 Bits 26208 39312 52416 78624
Pr":r’;'ezhm“ghp“t averaged over2 |y 11.924 16.0512 23.8488 32.1252
Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
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Parameter Unit Value
R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1-

Reference channel 9.1 FDD 9.2 FDD 9.3 FDD 9.4 FDD 9.5 FDD
Channel bandwidth MHz 5 15 20 25 30
Subcarrier spacing kHz 15 15 15 15 15
Number of allocated resource PRBs o5 79 106 133 160
blocks
Number of consecutive PDSCH 12 12 12 12 12
symbols
Allocated slots per 2 frames Slots 19 19 19 19 19
MCS table 64QAM 64QAM 64QAM 64QAM 64QAM
MCS index 13 13 13 13 13
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM
Target Coding Rate 0.48 0.48 0.48 0.48 0.48
Number of MIMO layers 2 2 2 2 2
Number of DMRS REs 12 12 12 12 12
Overhe_ad for TBS 0 0 0 0 0
determination
Information Bit Payload per Slot

For Sloti=0 Bits N/A N/A N/A N/A N/A

For Slotsi=1,..., 19 Bits 12552 39936 53288 67584 79896
Transport block CRC per Slot

For Sloti=0 Bits N/A N/A N/A N/A N/A

For Slotsi=1,..., 19 Bits 24 24 24 24 24
Number of Code Blocks per
Slot

For Sloti=0 CBs N/A N/A N/A N/A N/A

For Slotsi=1,...,19 CBs 2 5 7 9 10
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A N/A N/A N/A N/A

For Slots i =10, 11 Bits 25200 79632 106848 134064 161280

For Slotsi=1,...,9,12, ..., 19 Bits 26400 83424 111936 140448 168960
Max. Throughput averaged Mbps |  11.924 37.939 50.624 64.205 75.901
over 2 frames

Note 1:
Note 2:

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Slot i is slot index per 2 frames
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Table A.3.2.1.1-10: PDSCH Reference Channel for FDD CC and CA scenario

Parameter Unit Value
R.PDSCH.1- | R.PDSCH.1-
Reference channel 10.1 FDD 10.2 EDD
Channel bandwidth MHz 40 50
Subcarrier spacing kHz 15 15
Number of allocated resource PRBS 216 270
blocks
Number of consecutive PDSCH 12 12
symbols
Allocated slots per 2 frames Slots 19 19
MCS table 64QAM 64QAM
MCS index 13 13
Modulation 16QAM 16QAM
Target Coding Rate 0.48 0.48
Number of MIMO layers 2 2
Number of DMRS REs 12 12
Overhead for TBS
- 0 0

determination
Information Bit Payload per Slot

For Sloti=0 Bits N/A N/A

For Slotsi=1,..., 19 Bits 108552 135296
Transport block CRC per Slot

For Sloti=0 Bits N/A N/A

For Slotsi=1,..., 19 Bits 24 24
Number of Code Blocks per
Slot

For Sloti=0 CBs N/A N/A

For Slotsi=1,..., 19 CBs 13 17
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A N/A

For Slots i =10, 11 Bits 217728 272160

For Slots i =1,..., 9, 12, ..., 19 Bits 228096 285120
Max. Throughput averaged Mbps 103.124 128.531
over 2 frames

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
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Table A.3.2.1.1-11: PDSCH Reference Channel for FDD

Parameter Unit Value
R.PDSCH.1- R.PDSCH.1-

Reference channel 11.1 EDD 11.2 EDD
Channel bandwidth MHz 10 10
Subcarrier spacing kHz 15 15
Number of allocated resource PRBs 52 52
blocks
Number of consecutive PDSCH 12 12
symbols
Allocated slots per 2 frames Slots 18 18
MCS table 64QAMLOWSE | 64QAMLOWSE
MCS index 19 19
Modulation 16QAM 16QAM
Target Coding Rate 0.54 0.54
Number of MIMO layers 1 1
Number of DMRS REs 12 12
Overhead for TBS determination 0 0
Information Bit Payload per Slot

For Sloti=0,1 Bits N/A N/A

For Slots i = 2,..., 19 Bits 14856 14856
Transport block CRC per Slot

For Sloti=0,1 Bits N/A N/A

For Slotsi=2,..., 19 Bits 24 24
Number of Code Blocks per Slot

For Sloti=0,1 CBs N/A N/A

For Slots i = 2,..., 19 CBs 2 2
Binary Channel Bits Per Slot

For Sloti=0,1 Bits N/A N/A

For Slots i =10, 11 Bits 26208 24960

For Slots i =2,..., 9, 12, ..., 19 Bits 27456 27456
Max. Throughput averaged over 2 Mbps 6.685 6.685
frames (NOTE 3) (NOTE 4)
Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
Note 3:  Throughput is calculated under assumption of aggregation factor 2.
Note 4:  Throughput is calculated under assumption of repetition number 2
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Table A.3.2.1.1-12: PDSCH Reference Channel for FDD

Parameter Unit Value
R.PDSCH.1-

Reference channel 121 EDD
Channel bandwidth MHz 10
Subcarrier spacing kHz 15
Number of allocated resource PRBs 52
blocks
Number of consecutive PDSCH 2
symbols
Allocated slots per 2 frames Slots 19
MCS table 64QAM
MCS index 4
Modulation QPSK
Target Coding Rate 0.3
Number of MIMO layers 1
Number of DMRS REs 6
Overhead for TBS determination 0
Information Bit Payload per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 576
Transport block CRC per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 16
Number of Code Blocks per Slot

For Sloti=0 CBs N/A

For Slotsi=1,..., 19 CBs 1
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A

For Slots i = 10, 11 Bits 1872

For Slots i =1,..., 9, 12, ..., 19 Bits 1872
;\:I:;.e'ghroughput averaged over 2 Mbps 0.547

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
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Reference measurement channels for SCS 30 kHz FR1

Table A.3.2.1.2-1: PDSCH Reference Channel for FDD (64QAM)

frames

Parameter Unit Value
Reference channel R.PDSCH.2-
1.1 FDD

Channel bandwidth MHz 20
Subcarrier spacing kHz 30
Number of allocated resource blocks | PRBs 51
Number of consecutive PDSCH 12
symbols
Allocated slots per 2 frames Slots 39
MCS table 64QAM
MCS index 19
Modulation 64QAM
Target Coding Rate 0.51
Number of MIMO layers 2
Number of DMRS REs 12
Overhead for TBS determination 0
Information Bit Payload per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 39 Bits 40976
Transport block CRC per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 39 Bits 24
Number of Code Blocks per Slot

For Sloti=0 CBs N/A

For Slotsi=1,..., 39 CBs 5
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A

For Slots i = 20, 21 Bits 77112

For Slotsi=1,...,19, 22, ..., 39 Bits 80784
Max. Throughput averaged over 2 Mbps 79.903

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
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Reference measurement channels for E-UTRA

Reference measurement channels for SCS 60 kHz FR1

Table A.3.2.1.4-1: PDSCH Reference Channel for sustained data-rate test (64QAM, 2 MIMO layers)

Parameter Unit Value
Reference channel R.PDSCH.4- | R.PDSCH.4- | R.PDSCH.4- | R.PDSCH.4-
1.1 FDD 1.2 FDD 1.3 FDD 1.4 FDD
Channel bandwidth MHz 5 10 15 20
Allocated resource blocks Note 6 Note 7 Note 8 Note 9
Allocated subframes per Radio Frame 9 10 10 10
Modulation 64Q0AM 64Q0AM 64Q0AM 64Q0AM
Coding Rate
For Sub-Frames 1,2,3,4,6,7,8,9, 0.85 0.85 0.85 0.88
For Sub-Frame 5 N/A 0.89 0.91 0.87
For Sub-Frame 0 0.83 0.90 0.88 0.90
Information Bit Payload (Note 3)
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 18336 36696 55056 75376
For Sub-Frame 5 Bits N/A 35160 52752 71112
For Sub-Frame 0 Bits 15840 36696 55056 75376
Number of Code Blocks
(Notes 3 and 4)
For Sub-Frames 1,2,3,4,6,7,8,9 CBs 3 6 9 13
For Sub-Frame 5 CBs N/A 6 9 12
For Sub-Frame 0 CBs 6 9 13
Binary Channel Bits (Note 3)
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 21600 43200 64800 86400
For Sub-Frame 5 Bits N/A 39744 60480 82080
For Sub-Frame 0 Bits 19152 40752 62352 83952
Number of layers 2 2 2 2
Max. Throughput averaged over 1 frame (Note | Mbps 16.253 36.542 54.826 74.950
3)
Note 1: 1 symbol allocated to PDCCH for all tests.
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [15].
Note 3:  Given per component carrier per codeword.
Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit).
Note 5:  Resource blocks npre = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.
Note 6:  Resource blocks npre = 0..24 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 7:  Resource blocks npre = 3..49 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..49 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 8: Resource blocks nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB =
0..74 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 9:  Resource blocks npre = 4..99 are allocated for the user data in sub-frame 5, and resource blocks npre =

0..99 in sub-frames 0,1,2,3,4,6,7,8,9.
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Table A.3.2.1.4-2: PDSCH Reference Channel for sustained data-rate test (64QAM, 4 MIMO layers)

Parameter Unit Value
Reference channel R.PDSCH.4- | R.PDSCH.4- | R.PDSCH.4- | R.PDSCH.4-
2.1 FDD 2.2 FDD 2.3 FDD 2.4 FDD
Channel bandwidth MHz 5 10 15 20
Allocated resource blocks Note 6 Note 7 Note 8 Note 9
Allocated subframes per Radio Frame 9 10 10 10
Modulation 64QAM 64QAM 64QAM 64QAM
Coding Rate
For Sub-Frames 1,2,3,4,6,7,8,9, 0.78 0.78 0.77 0.79
For Sub-Frame 5 N/A 0.80 0.79 0.81
For Sub-Frame 0 0.85 0.83 0.8 0.81
Information Bit Payload (Note 3)
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 31704 63776 93800 128496
For Sub-Frame 5 Bits N/A 59256 90816 124464
For Sub-Frame 0 Bits 30576 63776 93800 128496
Number of Code Blocks
(Notes 3 and 4)
For Sub-Frames 1,2,3,4,6,7,8,9 CBs 6 11 16 21
For Sub-Frame 5 CBs N/A 10 15 21
For Sub-Frame 0 CBs 5 11 16 21
Binary Channel Bits (Note 3)
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 40800 81600 122400 163200
For Sub-Frame 5 Bits N/A 74976 114144 154944
For Sub-Frame 0 Bits 36192 76992 117792 158592
Number of layers 4 4 4 4
Max. Throughput averaged over 1 frame (Note | Mbps 28.421 63.324 93.502 128.093
3)
Note 1: 1 symbol allocated to PDCCH for all tests.
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [15].
Note 3:  Given per component carrier per codeword.
Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit).
Note 5:  Resource blocks npre = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.
Note 6:  Resource blocks npre = 0..24 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 7:  Resource blocks npre = 3..49 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..49 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 8:  Resource blocks nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB =
0..74 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 9:  Resource blocks npre = 4..99 are allocated for the user data in sub-frame 5, and resource blocks npre =

0..99 in sub-frames 0,1,2,3,4,6,7,8,9.
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Table A.3.2.1.4-3: PDSCH Reference Channel for sustained data-rate test (256QAM, 2 MIMO layers)

Parameter Unit Value
Reference channel R.PDSCH.4- | R.PDSCH.4- | R.PDSCH.4- | R.PDSCH.4-
3.1 FDD 3.2 FDD 3.3 FDD 3.4 FDD
Channel bandwidth MHz 5 10 15 20
Allocated resource blocks Note 6 Note 7 Note 8 Note 9
Allocated subframes per Radio Frame 10 10 10 10
Modulation 256QAM 256QAM 256QAM 256QAM
Coding Rate
For Sub-Frames 3,4,8,9 0.85 0.85 0.88 0.85
For Sub-Frames 1,2,6,7 0.77 0.74 0.74 0.74
For Sub-Frame 5 0.79 0.77 0.77 0.75
For Sub-Frame 0 0.84 0.78 0.77 0.76
Information Bit Payload (Note 3)
For Sub-Frames 3,4,8,9 Bits 24496 48936 75376 97896
For Sub-Frames 1,2,6,7 Bits 21384 42368 63776 84760
For Sub-Frame 5 Bits 19848 40576 61664 81176
For Sub-Frame 0 Bits 21384 42368 63776 84760
Number of Code Blocks
(Notes 3 and 4)
For Sub-Frames 3,4,8,9 CBs 4 8 13 16
For Sub-Frames 1,2,6,7 CBs 4 7 11 14
For Sub-Frame 5 CBs 4 7 11 14
For Sub-Frame 0 CBs 4 7 11 14
Binary Channel Bits (Note 3)
For Sub-Frames 3,4,8,9 Bits 28800 57600 86400 115200
For Sub-Frames 1,2,6,7 Bits 28800 57600 86400 115200
For Sub-Frame 5 Bits 25344 52992 80640 109440
For Sub-Frame 0 Bits 25536 54336 83136 111936
Number of layers 2 2 2 2
Max. Throughput averaged over 1 frame (Note | Mbps 22.475 44.816 68.205 89.656
3)
Note 1: 1 symbol allocated to PDCCH for all tests.
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [15].
Note 3:  Given per component carrier per codeword.
Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit).
Note 5:  Resource blocks npre = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.
Note 6:  Resource blocks npre = 2..24 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..24 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 7:  Resource blocks npre = 3..49 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..49 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 8:  Resource blocks nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB =
0..74 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 9:  Resource blocks npre = 4..99 are allocated for the user data in sub-frame 5, and resource blocks npre =

0..99 in sub-frames 0,1,2,3,4,6,7,8,9.
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Table A.3.2.1.4-4: PDSCH Reference Channel for sustained data-rate test (256QAM, 4 MIMO layers)

Parameter Unit Value
Reference channel R.PDSCH.4- | R.PDSCH.4- | R.PDSCH.4- | R.PDSCH.4-
4.1 FDD 4.2 FDD 4.3 FDD 4.4 FDD
Channel bandwidth MHz 5 10 15 20
Allocated resource blocks Note 6 Note 7 Note 8 Note 9
Allocated subframes per Radio Frame 10 10 10 10
Modulation 256QAM 256QAM 256QAM 256QAM
Coding Rate
For Sub-Frames 3,4,8,9 0.85 0.78 0.79 0.78
For Sub-Frames 1,2,6,7 0.77 0.78 0.79 0.78
For Sub-Frame 5 0.79 0.82 0.82 0.786
For Sub-Frame 0 0.84 0.83 0.82 0.80
Information Bit Payload (Note 3)
For Sub-Frames 3,4,8,9 Bits 42368 84760 128496 169544
For Sub-Frames 1,2,6,7 Bits 42368 84760 128496 169544
For Sub-Frame 5 Bits 39232 81176 124464 161760
For Sub-Frame 0 Bits 39232 84760 128496 169544
Number of Code Blocks
(Notes 3 and 4)
For Sub-Frames 3,4,8,9 CBs 7 14 21 28
For Sub-Frames 1,2,6,7 CBs 7 14 21 28
For Sub-Frame 5 CBs 7 14 21 27
For Sub-Frame 0 CBs 7 14 21 28
Binary Channel Bits (Note 3)
For Sub-Frames 3,4,8,9 Bits 54400 108800 163200 217600
For Sub-Frames 1,2,6,7 Bits 54400 108800 163200 217600
For Sub-Frame 5 Bits 47744 99968 152192 206592
For Sub-Frame 0 Bits 48256 102656 157056 211456
Number of layers 4 4 4 4
Max. Throughput averaged over 1 frame (Note | Mbps 41.741 84.4016 128.093 168.766
3)
Note 1: 1 symbol allocated to PDCCH for all tests.
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [15].
Note 3:  Given per component carrier per codeword.
Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit).
Note 5:  Resource blocks npre = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.
Note 6:  Resource blocks npre = 2..24 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..24 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 7:  Resource blocks npre = 3..49 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..49 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 8:  Resource blocks nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB =
0..74 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 9:  Resource blocks npre = 4..99 are allocated for the user data in sub-frame 5, and resource blocks npre =

0..99 in sub-frames 0,1,2,3,4,6,7,8,9.
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Table A.3.2.1.4-5: PDSCH Reference Channel for sustained data-rate test (1024QAM, 2 MIMO layers)

Parameter Unit Value
Reference channel R.PDSCH.4- | R.PDSCH.4- | R.PDSCH.4- | R.PDSCH.4-
5.1 FDD 5.2 FDD 5.3 FDD 5.4 FDD
Channel bandwidth MHz 5 10 15 20
Allocated resource blocks Note 6 Note 7 Note 8 Note 9
Allocated subframes per Radio Frame 10 10 10 10
Modulation 1024QAM 1024QAM 1024QAM 1024QAM
Coding Rate
For Sub-Frames 3,4,8,9 0.76 0.73 0.75 0.76
For Sub-Frames 1,2,6,7 0.76 0.73 0.75 0.76
For Sub-Frame 5 0.80 0.77 0.78 0.77
For Sub-Frame 0 0.86 0.78 0.78 0.79
Information Bit Payload (Note 3)
For Sub-Frames 3,4,8,9 Bits 27376 52752 81176 110136
For Sub-Frames 1,2,6,7 Bits 27376 52752 81176 110136
For Sub-Frame 5 Bits 25456 51024 78704 105528
For Sub-Frame 0 Bits 27376 52752 81176 110136
Number of Code Blocks
(Notes 3 and 4)
For Sub-Frames 3,4,8,9 CBs 5 9 14 18
For Sub-Frames 1,2,6,7 CBs 5 9 14 18
For Sub-Frame 5 CBs 5 9 13 18
For Sub-Frame 0 CBs 5 9 14 18
Binary Channel Bits (Note 3)
For Sub-Frames 3,4,8,9 Bits 36000 72000 108000 144000
For Sub-Frames 1,2,6,7 Bits 36000 72000 108000 144000
For Sub-Frame 5 Bits 31680 66240 100800 136800
For Sub-Frame 0 Bits 31920 67920 103920 139920
Number of layers 2 2 2 2
Max. Throughput averaged over 1 frame (Note | Mbps 27.18 52.58 80.93 109.68
3)
Note 1: 1 symbol allocated to PDCCH for all tests.
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [15].
Note 3:  Given per component carrier per codeword.
Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit).
Note 5:  Resource blocks npre = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.
Note 6:  Resource blocks npre = 2..24 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..24 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 7:  Resource blocks npre = 3..49 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..49 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 8:  Resource blocks nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB =
0..74 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 9:  Resource blocks npre = 4..99 are allocated for the user data in sub-frame 5, and resource blocks npre =

0..99 in sub-frames 0,1,2,3,4,6,7,8,9.
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Table A.3.2.1.4-6: PDSCH Reference Channel for sustained data-rate test (1024QAM, 4 MIMO layers)

Parameter Unit Value
Reference channel R.PDSCH.4- | R.PDSCH.4- | R.PDSCH.4- | R.PDSCH.4-
6.1 FDD 6.2 FDD 6.3 FDD 6.4 FDD
Channel bandwidth MHz 5 10 15 20
Allocated resource blocks Note 6 Note 7 Note 8 Note 9
Allocated subframes per Radio Frame 10 10 10 10
Modulation 1024QAM 1024QAM 1024QAM 1024QAM
Coding Rate
For Sub-Frames 3,4,8,9 0.78 0.81 0.79 0.81
For Sub-Frames 1,2,6,7 0.78 0.81 0.79 0.81
For Sub-Frame 5 0.82 0.81 0.83 0.82
For Sub-Frame 0 0.87 0.86 0.82 0.83
Information Bit Payload (Note 3)
For Sub-Frames 3,4,8,9 Bits 52752 110136 161760 220296
For Sub-Frames 1,2,6,7 Bits 52752 110136 161760 220296
For Sub-Frame 5 Bits 48936 101840 157432 211936
For Sub-Frame 0 Bits 52752 110136 161760 220296
Number of Code Blocks
(Notes 3 and 4)
For Sub-Frames 3,4,8,9 CBs 9 18 27 36
For Sub-Frames 1,2,6,7 CBs 9 18 27 36
For Sub-Frame 5 CBs 8 17 26 35
For Sub-Frame 0 CBs 9 18 27 36
Binary Channel Bits (Note 3)
For Sub-Frames 3,4,8,9 Bits 68000 136000 204000 272000
For Sub-Frames 1,2,6,7 Bits 68000 136000 204000 272000
For Sub-Frame 5 Bits 59680 124960 190240 258240
For Sub-Frame 0 Bits 60320 128320 196320 264320
Number of layers 4 4 4 4
Max. Throughput averaged over 1 frame (Note | Mbps 52.37 109.31 161.33 219.46
3)
Note 1: 1 symbol allocated to PDCCH for all tests.
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [15].
Note 3:  Given per component carrier per codeword.
Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit).
Note 5:  Resource blocks npre = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.
Note 6:  Resource blocks npre = 2..24 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..24 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 7:  Resource blocks npre = 3..49 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..49 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 8:  Resource blocks nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB =
0..74 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 9:  Resource blocks npre = 4..99 are allocated for the user data in sub-frame 5, and resource blocks npre =

0..99 in sub-frames 0,1,2,3,4,6,7,8,9.
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Reference measurement channels for SCS 15 kHz FR1

Table A.3.2.2.1-1: PDSCH Reference Channel for TDD UL-DL pattern FR1.15-1 and LTE-NR
coexistence scenario

Parameter Unit Value
R.PDSCH.1- | R.PDSCH.1-

Reference channel 11 TDD 1.2 7DD

Channel bandwidth MHz 10 10

Subcarrier spacing kHz 15 15

Allocated resource blocks PRBs 52 52

Number of consecutive PDSCH

symbols
For Slot 0 and Slot i, if mod(i, 5) =

{2,3,4} for i from {0,...,19} N/A NIA
For Slot i, if mod(i, 5) = {0,1} for i from 9 11

{1,...,19}

Allocated slots per 2 frames 7 7

MCS table 64QAM 640QAM

MCS index 4 4

Modulation QPSK QPSK

Target Coding Rate 0.30 0.30

Number of MIMO layers 1 1

Number of DMRS REs
For Slot 0 and Slot i, if mod(i, 5) =

{2,3,4} for i from {0,...,19} N/A N/A
For Slot i, if mod(i, 5) = {0,1} for i from

{1...19} 12 12

Overhead for TBS determination 18 18

Information Bit Payload per Slot
For Slot 0 and Slot i, if mod(i, 5) = .

{2,3,4} for i from {0,...,19} Bits N/A N/A
For Slot i, if mod(i, 5) = {0,1} for i from Bits 2472 3240

{1,...,19}

Transport block CRC per Slot
For Slot 0 and Slot i, if mod(i, 5) = .

{2,3,4} for i from {0,....,19} Bits N/A NIA
For Slot i, if mod(i, 5) = {0,1} for i from .

{1,..19} Bits 16 16

Number of Code Blocks per Slot
For Slot 0 and Slot i, if mod(i, 5) =

{2,3,4} for i from {0,...,19} CBs N/A N/A
For Slot i, if mod(i, 5) = {0,1} for i from

{1,..19} CBs 1 1

Binary Channel Bits Per Slot
For Slot 0 and Slot i, if mod(i, 5) = .

{2,3,4} for i from {0, ... 19} Bits N/A N/A
For Slots i =10, 11 Bits 7760 10256
For Slot i, if mod(i, 5) = {0,1} for i from .

(1,..912,..19} Bits 8384 10880

;\/Iax. Throughput averaged over 2 Mbps 0.865 1134
rames

Note 1:
Note 2:
Note 3:

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Slot i is slot index per 2 frames
No user data is scheduled on slots with LTE PBCH/PSS/SSS
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Table A.3.2.2.1-2: PDSCH Reference Channel for TDD CC with UL-DL pattern FR1.15-1 and CA

scenario
Parameter Unit Value
R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1- | R.PDSCH.1-
Reference channel 2.1 TDD 2.2 TDD 2.3 TDD 2.4 TDD 2.5 TDD
Channel bandwidth MHz 5 10 15 20 25
Subcarrier spacing kHz 15 15 15 15 15
Number of allocated resource
blocks PRBs 25 52 79 106 133
Number of consecutive PDSCH
symbols
For Slot i, if mod(i, 5) = 3 for i
from {0,...,19} 8 8 8 8 8
For Slot i, if mod(i, 5) = {0,1,2}
forifrom{1,...,19} 12 12 12 12 12
Allocated slots per 2 frames Slots 15 15 15 15 15
MCS table 64QAM 640QAM 640QAM 640Q0AM 64QAM
MCS index 13 13 13 13 13
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM
Target Coding Rate 0.48 0.48 0.48 0.48 0.48
Number of MIMO layers 2 2 2 2 2
Number of DMRS REs
For Slot i, if mod(i, 5) = 3 for i
from {0.....19} 12 12 12 12 12
For Slot i, if mod(i, 5) = {0,1,2}
forifrom{1,...,19} 12 12 12 12 12
Overhe_ad for TBS 0 0 0 0 0
determination
Information Bit Payload per Slot
For Sloti=0 Bits N/A N/A N/A N/A N/A
For Slot, if mod(i, 5) = 3fori | gy 8064 16896 25608 33816 43032
from {0,...,19}
For Sloti, if mod(i, 5) ={0.1.2} | gy 12552 26120 39936 53288 67584
forifrom{1,...,19}
Transport block CRC per Slot
For Sloti=0 Bits N/A N/A N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i .
from {0,...,19} Bits 24 24 24 24 24
For Slot i, if mod(i, 5) = {0,1,2} .
for i from {L.....19} Bits 24 24 24 24 24
Number of Code Blocks per
Slot
For Sloti=0 CBs N/A N/A N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i
from {0,...,19} CBs 1 3 4 5 6
For Slot i, if mod(i, 5) = {0,1,2}
forifrom{1,...,19} CBs 2 4 5 7 9
Binary Channel Bits Per Slot
For Sloti=0 Bits N/A N/A N/A N/A N/A
For Slots i = 10, 11 Bits 25200 52416 79632 106848 134064
For Slot i, if mod(i, 5) = 3 for i .
from {0,...,19} Bits 16800 34944 53088 71232 89376
For Slot i, if mod(i, 5) = {0,1,2} .
for i from {1,...,9,12,...,19} Bits 26400 54912 83424 111936 140448
Max. Throughput averaged Mbps |  8.516 17.745 27.086 36.072 45.778
over 2 frames

Note 1:
Note 2:

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Slot i is slot index per 2 frames
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Table A.3.2.2.1-3: PDSCH Reference Channel for TDD CC with UL-DL pattern FR1.15-1 and CA

scenario
Parameter Unit Value
Reference channel Rg?ST%gl RggsT%gl RggsT%gl
Channel bandwidth MHz 30 40 50
Subcarrier spacing kHz 15 15 15
Number of allocated resource
blocks PRBs 160 216 270
Number of consecutive PDSCH
symbols
For Slot i, if mod(i, 5) = 3 for i
from {0,...,19} 8 8 8
For Slot i, if mod(i, 5) = {0,1,2}
forifrom{1,...,19} 12 12 12
Allocated slots per 2 frames Slots 15 15 15
MCS table 64QAM 64QAM 640QAM
MCS index 13 13 13
Modulation 16QAM 16QAM 16QAM
Target Coding Rate 0.48 0.48 0.48
Number of MIMO layers 2 2 2
Number of DMRS REs
For Slot i, if mod(i, 5) = 3 for i
from {0,...,19} 12 12 12
For Slot i, if mod(i, 5) = {0,1,2}
forifrom{1,...,19} 12 12 12
Overhe_ad for TBS 0 0 0
determination
Information Bit Payload per Slot
For Sloti=0 Bits N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i Bits 51216 69672 86040
from {0,...,19}
For Sloti, if mod(i, 5) ={0,1.2} | gy 79896 108552 135296
forifrom{1,...,19}
Transport block CRC per Slot
For Sloti=0 Bits N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i .
from {0,....,19} Bits 24 24 24
For Slot i, if mod(i, 5) = {0,1,2} .
forifrom{1,...,19} Bits 24 24 24
Number of Code Blocks per
Slot
For Sloti=0 CBs N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i
from {0,...,19} CBs 7 9 11
For Slot i, if mod(i, 5) = {0,1,2}
forifrom{1,...,19} CBs 10 13 17
Binary Channel Bits Per Slot
For Sloti=0 Bits N/A N/A N/A
For Slots i = 10, 11 Bits 161280 217728 272160
For Slot i, if mod(i, 5) = 3 for i .
from {0,...,19} Bits 107520 145152 181440
For Slot i, if mod(i, 5) = {0,1,2} .
for i from {1,...,9,12,...,19} Bits 168960 228096 285120
Max. Throughput averaged Mbps 54.186 73.638 91,621
over 2 frames ) ) )

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
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Reference measurement channels for SCS 30 kHz FR1

Table A.3.2.2.2-1: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 and FR1.30-1A (QPSK)

Parameter Unit Value
Reference channel R.PDSCH.2- | R.PDSCH.2- | R.PDSCH.2- R.PDSCH.2-
1.1 TDD 1.2 TDD 1.3 TDD 1.4 TDD
Channel bandwidth MHz 40 40 40 40
Subcarrier spacing kHz 30 30 30 30
Allocated resource blocks PRBs 106 6 106 106
Number of consecutive PDSCH
symbols
For Slot i, if mod(i, 10) = 7 for i from
0.....39) 4 4 N/A N/A
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from {1,...,39} 12 12 ! 12
Allocated slots per 2 frames 31 31 27 27
MCS table 64QAM 640AM 64Q0AM 64QAMLOWSE
MCS index 4 4 4 14
Modulation QPSK QPSK QPSK QPSK
Target Coding Rate 0.30 0.30 0.30 0.59
Number of MIMO layers 1 1 1 1
Number of DMRS REs
For Slot i, if mod(i, 10) = 7 for i from
(0.....39) 6 6 N/A N/A
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from {1,...,39} 18 12 12 12
Overhead for TBS determination 0 0 0 0
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 10) .
- (8,9) for i from {0,....39} Bits N/A N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i from Bits 2664 144 N/A N/A
{0,...,39}
For Slot i, if mod(i, 10) = .
{0,1,2,3,4,5,6} for i from {1,...,39} Bits 8064 480 4608 16392
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 10) .
- (8,9) for i from {0,....39} Bits N/A N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i from .
(,...,39} Bits 16 16 N/A N/A
For Slot i, if mod(i, 10) = .
{0,1,2,3,4,5,6} for i from {1,...,39} Bits 24 16 24 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 10)
- (8,9} for i from {0,...,39} CBs N/A NIA N/A N/A
For Slot i, if mod(i, 10) = 7 for i from
(,...,39} CBs 1 1 N/A N/A
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from {1,...,39} CBs L L L 2
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 10) .
= 8,9} for i from {0...,39} Bits NIA N/A N/A N/A
For Slots i = 20, 21 Bits 25440 1512 13992 27612
For Slot i, if mod(i, 10) = 7 for i from Bits 8904 504 N/A N/A
{0,...,39}
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from Bits 26712 1584 15264 27984
{1,...,19,22,...,39}
L\r":n’:'elhm“ghp“t averaged over 2 Mbps 11.419 0.677 6.221 22.129

Note 1:
Note 2:

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Slot i is slot index per 2 frames
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Table A.3.2.2.2-2: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 (16QAM)
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Parameter Unit Value
Reference R.PDSCH.2 | R.PDSCH.2 | R.PDSCH.2 | R.PDSCH.2 R.PDSCH.2- R.PDSCH.2
channel -2.1 TDD -2.2 TDD -2.3 TDD -2.4 TDD 2.5 TDD -2.6 TDD

Channel 40
bandwidth MHz 40 40 40 40 40

Subcarrier KHz 30 30 30 30 30 30
spacing

Allocated PRB 106
resource blocks s 106 106 106 106 106
Number of
consecutive
PDSCH symbols
For Slots 0 and N/A
Slot i, if mod(i,
10) = {8,9} for i N/A N/A N/A N/A N/A
from {0,...,39}
For Slot i, if 2
mod(i, 10) = 7 for 4 4 4 4 4
i from {0,...,39}
For Slot i, if 1
mod(i, 10) =
{0,1,2,3,4,5,6} for 12 12 12 12 12
i from {1,...,39}
Allocated slots 31 31 31 31 31

per 2 frames
MCS table 64QAM 64QAM 64QAM 64QAM 64QA'\E""°WS 64QAM
MCS index 13 13 13 13 19 16
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM 16QAM
Target Coding 0.48 0.48 0.48 0.48 054 0.64
Rate
Number of MIMO 2
layers
Number of
DMRS REs
For Slots 0 and N/A
Slot i, if mod(i, N/A
10) = (8.9} for i N/A N/A N/A N/A
from {0,...,39}
For Slot i, if 6
mod(i, 10) = 7 for 6 6 12 12 6
i from {0,...,39}
For Slot i, if 12
mod(i, 10) =
{0.1,2,3.4.5,6} for 12 12 24 24 12
i from {1,...,39}
Overhead for 0
TBS 0 0 0 0 0
determination
Information Bit
Payload per Slot
For Slots 0 and N/A
f(')‘;t:" {'; “;}Ofo(:l Bits N/A N/A N/A N/A N/A
from {0,...,39}
For Slot i, if 19464
mod(i, 10) = 7 for Bits 8456 16896 22032 29192 11528
i from {0,...,39}
For Slot i, if 60456
H])of(zls}g)s_B} for Bits 26632 53288 73776 98376 35856
i from {1,...,39}
Transport block
CRC per Slot

31
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For Slots 0 and N/A
f(')‘;t:" {'; “;}Ofo(:l Bits N/A N/A N/A N/A N/A
from {0,...,39}

For Slot i, if 24
mod(i, 10) = 7 for Bits 24 24 24 24 24
i from {0,...,39}

For Slot i, if 24
H‘)‘,’f(z"’ 31’3)15‘76}f0r Bits 24 24 24 24 24
i from {1,...,39}
Number of Code
Blocks per Slot

For Slots 0 and N/A
f(')‘;t:" {'; “;}Ofo(:l CBs N/A N/A N/A N/A N/A
from {0,...,39}

For Slot i, if 3
mod(i, 10) = 7 for | CBs 2 3 3 4 2
i from {0,...,39}

For Slot i, if 8
mod(i, 10) =
{0,1,2.3.456) for | ©BS 4 ! 9 12 5
i from {1,...,39}
Binary Channel
Bits Per Slot

For Slots 0 and N/A
f(')‘;t:" {'{3 rg}og)(:l Bits N/A N/A N/A N/A N/A
from {0,...,39}
o Slots =20, | gy 53424 106848 145008 193344 106848 53424

For Slot i, if 35616
mod(i, 10) = 7 for | Bits 17808 35616 45792 61056 17808
i from {0,...,39}

For Slot i, if 111936

mod(i, 10) =
{0,1,2,3,4,5,6} for
i from
{1,...19,22,...,39
}
Max. Throughput 85.508
averaged over 2 | Mbps 37.644 75.318 104.004 138.646 50.711
frames
Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames

Bits 55968 111936 152640 203520 55968
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Table A.3.2.2.2-3: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 (64QAM)

Parameter Unit Value
R.PDSCH.2- | R.PDSCH.2- | R.PDSCH.2- | R.PDSCH.2-

Reference channel 3.1 7DD 3.2 TDD 3.3 TDD 3.4 TDD
Channel bandwidth MHz 40 40 40 40
Subcarrier spacing kHz 30 30 30 30
Allocated resource blocks PRBs 106 106 53 (Note 3) 53 (Note 4)
Number of consecutive PDSCH
symbols
For Slots 0 and Slot i, if mod(i, 10) = N/A N/A N/A N/A
{8,9} for i from {0,...,39}

For Slot i, if mod(i, 10) = 7 for i from 4 4 4 4
{0,...,39}

For Slot i, if mod(i, 10) = 12 12 12 12
{0,1,2,3,4,5,6} fori from {1,...,39}
Allocated slots per 2 frames 31 31 31 31
MCS table 64QAM 64Q0AM 64Q0AM 64QAM
MCS index 19 19 19 19
Modulation 64QAM 64QAM 640QAM 640QAM
Target Coding Rate 0.51 0.51 0.51 0.51
Number of MIMO layers 2 2 2 2
Number of DMRS REs
For Slots 0 and Slot i, if mod(i, 10) = N/A N/A N/A N/A
{8,9} for i from {0,...,39}

For Slot i, if mod(i, 10) = 7 for i from 6 12 12 12
{0,...,39}

For Slot i, if mod(i, 10) = 12 24 24 24
{0,1,2,3,4,5,6} for i from {1,...,39}
Overhead for TBS determination 0 0 0 0
Information Bit Payload per Slot

For Slots 0 and Slot i, if mod(i, 10) = . N/A N/A N/A
(8,9} for i from {0, ...,39} Bits N/A
{OFor glg}t i, if mod(i, 10) = 7 for i from Bits 27144 23040 11528 11528

For Slot i, if mod(i, 10) = . 77896 38936 38936
{0,1,2,3,4,5,6} for i from {1,...,39} Bits 83976
Transport block CRC per Slot

For Slots 0 and Slot i, if mod(i, 10) = . N/A N/A N/A
(8,9} for i from {0,...,39} Bits N/A

For Slot i, if mod(i, 10) = 7 for i from . 24 24 24
(,...,39} Bits 24

For Slot i, if mod(i, 10) = Bits 24 24 24 24
{0,1,2,3,4,5,6}for i from {1,...,39}
Number of Code Blocks per Slot

For Slots 0 and Slot i, if mod(i, 10) = N/A N/A N/A
(8,9} for i from {0,...,39} CBs N/A

For Slot i, if mod(i, 10) = 7 for i from 3 2 2
(,...,39} CBs 4

For Slot i, if mod(i, 10) = 10 5 5
{0,1,2,3,4,5,6} for i from {1,...,39} CBs 10
Binary Channel Bits Per Slot

For Slots 0 and Slot i, if mod(i, 10) = . N/A N/A N/A
(8,9} for i from {0,...,39} Bits N/A

For Slots i = 20, 21 Bits 160272 145008 68688 72504
{OF?r. glgo}t i, if mod(i, 10) = 7 for i from Bits 53424 45792 22896 22896

For Slot i, if mod(i, 10) = 152640 76320 76320
{0,1,2,3,4,5,6} for i from Bits 167904
{1,...,19,22,...,39}
;\:I:nﬁ.e'ghroughput averaged over 2 Mbps 118.796 109.768 54.869 54.869

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 1:
Note 2:  Slotiis slot index per 2 frames
Note 3:
Note 4:

PDSCH is scheduled in PRB numbers from 0 to 52.
PDSCH is scheduled in PRB numbers from 53 to 105.

ETSI




3GPP TS 38.101-4 version 16.20.0 Release 16

406

ETSI TS 138 101-4 V16.20.0 (2025-04)

Table A.3.2.2.2-4: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 (256QAM)

frames

Parameter Unit Value

Reference channel RZ?S.%_I'DZ

Channel bandwidth MHz 40

Subcarrier spacing kHz 30

Allocated resource blocks PRBs 106

Number of consecutive PDSCH

symbols
For Slots 0 and Slot i, if mod(i, 10) = N/A

{8,9} for i from {0,...,39}

For Slot i, if mod(i, 10) = 7 for i from 4

{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} 12

forifrom {1,...,39}

Allocated slots per 2 frames 31

MCS table 256QAM

MCS index 24

Modulation 256QAM

Target Coding Rate 0.82

Number of MIMO layers 1

Number of DMRS REs
For Slots 0 and Slot i, if mod(i, 10) = N/A

{8,9} for i from {0,...,39}

For Slot i, if mod(i, 10) = 7 for i from 6

{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} 12
forifrom{1,...,39}

Overhead for TBS determination 0

Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0, ...,39} Bits N/A
For Slot i, if mod(i, 10) = 7 for i from .

(0.....39} Bits 29192
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} .

forifrom {1,...,39} Bits 92200

Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0,...,39} Bits N/A
For Slot i, if mod(i, 10) = 7 for i from .

(,...,39} Bits 24
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} .

forifrom{1,...,39} Bits 24

Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 10) =

(8,9} for i from {0,...,39} CBs N/A
For Slot i, if mod(i, 10) = 7 for i from

(,...,39} CBs 4
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6}

forifrom{1,...,39} CBs 11

Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0,...,39} Bits N/A
For Slots i = 20, 21 Bits 106848
For Slot i, if mod(i, 10) = 7 for i from .

(,...,39} Bits 35616
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} .

forifrom{1,...,19,22,...,39} Bits 111936

Max. Throughput averaged over 2 Mbps 130.308

Note 1:
Note 2:

Slot i is slot index per 2 frames

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
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Table A.3.2.2.2-5: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-2

Parameter Unit Value
R.PDSCH.2-

Reference channel 51 TDD

Channel bandwidth MHz 40

Subcarrier spacing kHz 30

Allocated resource blocks PRBs 106

Number of consecutive PDSCH

symbols
For Slot 0 and Slot i, if mod(i, 5) = 4 for N/A

i from {0,...,39}

For Slot i, if mod(i, 5) = 3 for i from 8

{0,...,39}

For Slot i, if mod(i, 5) = {0,1,2} for i 12

from {1,...,39}

Allocated slots per 2 frames 31

MCS table 64QAM

MCS index 4

Modulation QPSK

Target Coding Rate 0.30

Number of MIMO layers 1

Number of DMRS REs

For Slot 0 and Slot i, if mod(i, 5) = 4 for i N/A

from {0,...,39}

For Slot i, if mod(i, 5) = 3 for i from 12

{0,...,39}

For Slot i, if mod(i, 5) = {0,1,2} for i 12

from {1,...,39}

Overhead for TBS determination 0

Information Bit Payload per Slot
For Slot 0 and Slot i, if mod(i, 5) = 4 for .

i from {0,...,39} Bits N/A
For Slot i, if mod(i, 5) = 3 for i from .

(....,39} Bits 5376
For Slot i, if mod(i, 5) = {0,1,2} for i .

from {1,...,39} Bits 8456

Transport block CRC per Slot
For Slot 0 and Slot i, if mod(i, 5) = 4 for .

i from {0,...,39} Bits N/A
For Slot i, if mod(i, 5) = 3 for i from .

(....,39} Bits 24
For Slot i, if mod(i, 5) = {0,1,2} for i .

from {1,...,39} Bits 24

Number of Code Blocks per Slot
For Slot 0 and Slot i, if mod(i, 5) = 4 for

i from {0,...,39} CBs N/A
For Slot i, if mod(i, 5) = 3 for i from

(,...,39} CBs 1
For Slot i, if mod(i, 5) = {0,1,2} for i

from {1,...,39} CBs 2

Binary Channel Bits Per Slot
For Slot 0 and Slot i, if mod(i, 5) = 4 for .

i from {0,...,39} Bits N/A
For Sloti =20, 21 Bits 26712
For Slot i, if mod(i, 5) = 3 for i from .

(,....39} Bits 17808
For Slot i, if mod(i, 5) = {0,1,2} for i .

from {1,....19,22,....39} Bits 21984

;\/Iax. Throughput averaged over 2 Mbps 11.875

rames

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:  Slotiis slot index per 2 frames
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Table A.3.2.2.2-6: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-3

frames

Parameter Unit Value
R.PDSCH.2-

Reference channel 6.1 TDD

Channel bandwidth MHz 40

Subcarrier spacing kHz 30

Allocated resource blocks PRBs 106

Number of consecutive PDSCH

symbols
For Slot 0 and Slot i, if mod(i, 10) = N/A

{4,8,9} for i from {0,...,39}

For Slot i, if mod(i, 10) = {3,7} for i from 8

{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,5,6} for 12

i from{1,...,39}

Allocated slots per 2 frames 27

MCS table 64QAM

MCS index 4

Modulation QPSK

Target Coding Rate 0.30

Number of MIMO layers 1

Number of DMRS REs

For Slot 0 and Slot i, if mod(i, 10) = N/A

{4,8,9} for i from {0,...,39}

For Slot i, if mod(i, 10) = {3,7} for i from 12

{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,5,6} for 12

i from {1,...,39}

Overhead for TBS determination 0

Information Bit Payload per Slot
For Slot 0 and Slot i, if mod(i, 10) = .

{4,8,9} for i from {0, ..., 39} Bits N/A
For Slot i, if mod(i, 10) = {3,7} for i from .

(....,39} Bits 5376
For Slot i, if mod(i, 10) = {0,1,2,5,6} for .

i from {1,...,39} Bits 8456

Transport block CRC per Slot
For Slot 0 and Slot i, if mod(i, 10) = .

{4,8,9} for i from {0,...,39} Bits NIA
For Slot i, if mod(i, 10) = {3,7} for i from .

(....,39} Bits 24
For Slot i, if mod(i, 10) = {0,1,2,5,6} for .

i from {1,...,39} Bits 24

Number of Code Blocks per Slot
For Slot 0 and Slot i, if mod(i, 10) =

{4,8,9} for i from {0,...,39} CBs N/A
For Slot i, if mod(i, 10) = {3,7} for i from

(,...,39} CBs 1
For Slot i, if mod(i, 10) = {0,1,2,5,6} for

i from {1,...,39} CBs 2

Binary Channel Bits Per Slot
For Slot 0 and Slot i, if mod(i, 10) = .

{4,8,9} for i from {0,...,39} Bits N/A
For Sloti = 20, 21 Bits 26712
For Slot i, if mod(i, 10) = {3,7} for i from .

(0.....39} Bits 17808
For Slot i, if mod(i, 10) = {0,1,2,5,6} for .

i from {1,...,19,22,...,39} Bits 27984

Max. Throughput averaged over 2 Mbps 10.184

Note 1:
Note 2:

Slot i is slot index per 2 frames

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
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Table A.3.2.2.2-7: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 and CSI-RS overlapped
with PDSCH
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Parameter Unit Value
Reference channel R.PDSCH.2-
7.1 TDD

Channel bandwidth MHz 40

Subcarrier spacing kHz 30

Allocated resource blocks PRBs 106

Number of consecutive PDSCH

symbols

For Slots 0 and Slot i, if mod(i, 10) = N/A

{8,9} for i from {0,...,39}

For Slot i, if mod(i, 10) = 7 for i from 4

{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} 12
forifrom{1,...,39}

Allocated slots per 2 frames 31

MCS table 640QAM

MCS index 13

Modulation 16QAM

Target Coding Rate 0.48

Number of MIMO layers 2

Number of DMRS REs

For Slots 0 and Slot i, if mod(i, 10) = N/A

{8,9} for i from {0,...,39}

For Slot i, if mod(i, 10) = 7 for i from 6

{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} 12

forifrom {1,...,39}

Overhead for TBS determination 0

Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0,...,39} Bits N/A
For Slot i, if mod(i, 10) = 7 for i from .

(,....39} Bits 16896
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} .

forifrom{1,...,39} Bits 53288

Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0, ...,39} Bits N/A
For Slot i, if mod(i, 10) = 7 for i from .

(,...,39} Bits 24
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} .

forifrom{1,...,39} Bits 24

Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 10) =

(8,9} for i from {0,...,39} CBs N/A
For Slot i, if mod(i, 10) = 7 for i from

(.....39} CBs 3
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6}

forifrom {1,...,39} CBs 7

Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0, ...,39} Bits N/A
For Slot i, if mod(i, 10) = {0,5} for i from .

{1,..19.22,... 39} Bits 103456
For Slots i = 20 Bits 98368
For Slotsi=21 Bits 106848
For Slot i, if mod(i, 10) = 7 for i from .

(.....39} Bits 35616
For Slot i, if mod(i, 10) = {1,2,3,4,6} for .

i from {L,...,19,22,....,39} Bits 111936

Max. Throughput averaged over 2 Mbps 75.318

frames

Note 1:
Note 2:

Slot i is slot index per 2 frames

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
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Table A.3.2.2.2-8: PDSCH Reference Channel for TDD PMI reporting requirements with UL-DL pattern

FR1.30-1
Parameter Unit Value
R.PDSCH.2- | R.PDSCH.2- | R.PDSCH.2-
Reference channel 8.1 TDD 8.2 TDD 8.3 TDD
Channel bandwidth MHz 40 40 40
Subcarrier spacing kHz 30 30 30
Allocated resource blocks PRBs 106 106 106
Number of consecutive PDSCH 12 12 12
symbols
Allocated slots per 2 frames 23 23 23
MCS table 64QAM 64Q0AM 64QAM
MCS index 13 13 20
Modulation 16QAM 16QAM 64QAM
Target Coding Rate 0.48 0.48 0.55
Number of MIMO layers 1 2 2
Number of DMRS REs (Note 3) 24 24 24
Overhead for TBS determination 0 0 0
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 10) = .
{7,8,9} for i from {0, ...,39} Bits N/A N/A N/A
For CSI-RS Slot i, if mod(i,10) =1 forii .
from {0,...,39) Bits N/A N/A N/A
For Sloti= 20 Bits 24576 49176 83976
For Slot i, if mod(i, 10) = {0,2,3,4,5,6} .
for i from {1,...,19,22, ... 39} Bits 24576 49176 83976
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 10) = .
(7,89} for i from {0,...,39} Bits N/A N/A N/A
For CSI-RS Slot i, if mod(i,10) =1 fori .
from {0.....39) Bits N/A N/A N/A
For Sloti= 20 Bits 24 24 24
For Slot i, if mod(i, 10) = {0,2,3,4,5,6} .
forifrom{1,...,19,22,...,39} Bits 24 24 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 10) =
{7,8,9} for i from {0, ...,39} CBs N/A N/A N/A
For CSI-RS Slot i, if mod(i,10) =1 for i
from {0.....39) CBs N/A N/A N/A
For Sloti= 20 CBs 3 6 10
For Slot i, if mod(i, 10) = {0,2,3,4,5,6}
forifrom{1,...,19,22,...,39} CBs 3 6 10
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 10) = .
{7,8,9} for i from {0, ...,39} Bits N/A N/A N/A
For CSI-RS Slot i, if mod(i,10) =1 fori .
from {0......39} Bits N/A N/A N/A
For Sloti= 20 Bits 48336 96672 145008
For Slot i, if mod(i, 10) = {0,2,3,4,5,6} .
for i from {1,...,19,22,... 39} Bits 50880 101760 152640
Pr":r’;'elhm“ghp“t averaged over 2 Mbps | 28.2624 56.5524 96.5724

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:  Slotiis slot index per 2 frames

Note 3:  Number of DMRS REs includes the overhead of the DM-RS CDM groups without data

Note 4:  PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition. No change to PDSCH scheduling
for other type of CSI-RS slots.
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Table A.3.2.2.2-9: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-4 (64QAM)

frames

Parameter Unit Value

Reference channel Rg?ST%gZ

Channel bandwidth MHz 20

Subcarrier spacing kHz 30

Allocated resource blocks PRBs 51

Number of consecutive PDSCH

symbols

For Slots 0 and Slot i, if mod(i, 10) = N/A

{4,5} for i from {0,...,39}

For Slot i, if mod(i, 10) = 3 for i from 4

{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,6,7,8,9} 12

forifrom {1,...,39}

Allocated slots per 2 frames 31

MCS table 64QAM

MCS index 19

Modulation 64QAM

Target Coding Rate 0.51

Number of MIMO layers 2

Number of DMRS REs

For Slots 0 and Slot i, if mod(i, 10) = N/A

{4,5} for i from {0,...,39}

For Slot i, if mod(i, 10) = 3 for i from 6

{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,6,7,8,9} 12
forifrom{1,...,39}

Overhead for TBS determination 0

Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

{4,5} for i from {0,...,39} Bits NIA
For Slot i, if mod(i, 10) = 3 for i from .

(....,39} Bits 13064
For Slot i, if mod(i, 10) = {0,1,2,6,7,8,9} .

forifrom {1,...,39} Bits 40976

Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

{4,5} for i from {0,...,39} Bits N/A
For Slot i, if mod(i, 10) = 3 for i from .

(....,39} Bits 24
For Slot i, if mod(i, 10) = {0,1,2,6,7,8,9} .

forifrom{1,...,39} Bits 24

Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 10) =

{4,5} for i from {0,...,39} CBs N/A
For Slot i, if mod(i, 10) = 3 for i from

(,...,39} CBs 2
For Slot i, if mod(i, 10) = {0,1,2,6,7,8,9}

forifrom {1,...,39} CBs >

Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

{4,5} for i from {0,...,39} Bits N/A
For Slots i = 20, 21 Bits 77112
For Slot i, if mod(i, 10) = 3 for i from .

(0.....39) Bits 25704
For Slot i, if mod(i, 10) = {0,1,2,6,7,8,9} .

forifrom{1,...,19,22,...,39} Bits 80784

Max. Throughput averaged over 2 Mbps 57.930

Note 1:
Note 2:

Slot i is slot index per 2 frames

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
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Table A.3.2.2.2-10: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 and HST scenario
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Parameter Unit Value
Reference channel R.PDSCH.2- | R.PDSCH.2- | R.PDSCH.2- | R.PDSCH.2- | R.PDSCH.2-
10.1 TDD 10.2 TDD 10.3 TDD 10.4 TDD 10.5TDD
Channel bandwidth MHz 40 40 40 40 40
Subcarrier spacing kHz 30 30 30 30 30
Allocated resource blocks PRBs 106 106 106 106 106
Number of consecutive PDSCH
symbols
For Slot i, if mod(i, 10) = 7 for
i from {0,...,39) 4 N/A 4 N/A 4
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from 12 12 12 12 12
{1,...,39}
Allocated slots per 2 frames 31 27 31 27 31
MCS table 64QAM 64QAM 64QAM 64QAM 64QAM
MCS index 13 13 17 13 17
Modulation 16QAM 16QAM 64QAM 16QAM 64QAM
Target Coding Rate 0.48 0.48 0.43 0.48 0.43
Number of MIMO layers 1 1 1 2 2
Number of DMRS REs
For Slot i, if mod(i, 10) = 7 for
i from {0,...,39} 6 NIA 6 NIA 6
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from 18 18 18 18 18
{1,...,39}
Overhe_ad for TBS 0 0 0 0 0
determination
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, .
10) = (8.9} for i from {0.....39} Bits N/A N/A N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i .
from {0,...,39} Bits 8456 N/A 11528 N/A 23040
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from Bits 25608 25608 33816 51216 67584
{1,...,39}
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, .
10) = (8.9} for | from {0.....39} Bits N/A N/A N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i .
from {0.....39) Bits 24 N/A 24 N/A 24
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from Bits 24 24 24 24 24
{1,...,39}
Number of Code Blocks per
Slot
For Slots 0 and Slot i, if mod(i,
10) = (8.9} for i from {0.....39} CBs N/A N/A N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i
from {0......39) CBs 2 N/A 2 N/A 3
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from CBs 4 4 5 7 9
{1,...,39}
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, .
10) = (8.9} for i from {0.....39} Bits N/A N/A N/A N/A N/A
3)F orSlotsi=1,2,21,22 (Note | ¢ 52176 52176 78264 104352 156528
For Sloti, if mod(i, 10) = 7fori | gy 17808 N/A 26712 N/A 53424
from {0,...,39}
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from Bits 53424 53424 80136 106848 160272
{3,...,20,23,...,39}
Max. Throughput averaged Mbps |  36.262 345708 47.9572 69.1416 95.8464
over 2 frames

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
Note 3:  Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation.
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Table A.3.2.2.2-11: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-5

Parameter Unit Value
R.PDSCH.2-
Reference channel 11.1 7DD
Channel bandwidth MHz 40
Subcarrier spacing kHz 30
Allocated resource blocks PRBs 106
Number of consecutive PDSCH
symbols
For Slot 0 and Slot i, if mod(i, 4) = {2,3} N/A
fori from {0,...,39}
For Slot i, if mod(i, 4) = 0 for i from 12
{1,...,39}
For Slot i, if mod(i, 4) = 1 for i from 10
{0,...,39}
Allocated slots per 2 frames 31
MCS table 64QAM
MCS index 4
Modulation QPSK
Target Coding Rate 0.30
Number of MIMO layers 1
Number of DMRS REs
For Slot 0 and Slot i, if mod(i, 4) = {2,3} N/A
fori from {0,...,39}
For Slot i, if mod(i, 4) = 0 for i from 18
{1,...,39}
For Slot i, if mod(i, 4) = 1 for i from 18
{0,...,39}
Overhead for TBS determination 0
Information Bit Payload per Slot
For Slot 0 and Slot i, if mod(i, 4) = {2,3} .
for i from {0,...,39} Bits N/A
For Slot i, if mod(i, 4) = 0 for i from .
{1,...,39) Bits 8064
For Slot i, if mod(i, 4) = 1 for i from .
(,...,39} Bits 6528
Transport block CRC per Slot
For Slot 0 and Slot i, if mod(i, 4) = {2,3} .
for i from {0,...,39} Bits N/A
For Slot i, if mod(i, 4) = 0 for i from .
{1,...,39) Bits 24
For Slot i, if mod(i, 4) = 1 for i from .
(,...,39} Bits 24
Number of Code Blocks per Slot
For Slot 0 and Slot i, if mod(i, 4) = {2,3}
for i from {0,...,39} CBs N/A
For Slot i, if mod(i, 4) = 0 for i from
{1,...,39) CBs 1
For Slot i, if mod(i, 4) = 1 for i from
(,...,39} CBs 1
Binary Channel Bits Per Slot
For Slot 0 and Slot i, if mod(i, 4) = {2,3} .
fori from {0,...,39} Bits N/A
For Sloti= 20 Bits 25440
For Sloti=21 Bits 20352
For Slot i, if mod(i, 4) = 0 for i from .
{1,..19,22,... 39} Bits 26712
For Slot i, if mod(i, 4) = 1 for i from .
(,...,19,22,...39} Bits 21624
;\/Iax. Throughput averaged over 2 Mbps 6.893
rames
Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
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Table A.3.2.2.2-12: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-6
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Parameter Unit Value
Reference channel R.PDSCH.2-
12.1 TDD

Channel bandwidth MHz 40

Subcarrier spacing kHz 30

Allocated resource blocks PRBs 106

Number of consecutive PDSCH

symbols

For Slot 0 and Slot i, if mod(i, 4) = 3 for i N/A

from {0,...,39}

For Slot i, if mod(i, 4) = 0 for i from 12

{1,...,39}

For Slot i, if mod(i, 4) = 1 for i from 8

{0,...,39}

For Slot i, if mod(i, 4) = 2 for i from 10

{0,...,39}

Allocated slots per 2 frames 31

MCS table 64QAM

MCS index 4

Modulation QPSK

Target Coding Rate 0.30

Number of MIMO layers 1

Number of DMRS REs

For Slot 0 and Slot i, if mod(i, 4) = 3 for i N/A

from {0,...,39}

For Slot i, if mod(i, 4) = 0 for i from 18

{1,...,39}

For Slot i, if mod(i, 4) = 1 for i from 18

{0,...,39}

For Slot i, if mod(i, 4) = 2 for i from 18

{0,...,39}

Overhead for TBS determination 0

Information Bit Payload per Slot
For Slot 0 and Slot i, if mod(i, 4) = 3 for .

i from {0,...,39} Bits N/A
For Slot i, if mod(i, 4) = 0 for i from .

{1,...,39) Bits 8064
For Slot i, if mod(i, 4) = 1 for i from .

(,....39} Bits 4992
For Slot i, if mod(i, 4) = 2 for i from .

(,...,39} Bits 6528

Transport block CRC per Slot
For Slot 0 and Slot i, if mod(i, 4) = 3 for .

i from {0,...,39} Bits N/A
For Slot i, if mod(i, 4) = 0 for i from .

{1,...,39) Bits 24
For Slot i, if mod(i, 4) = 1 for i from .

(....,39} Bits 24
For Slot i, if mod(i, 4) = 2 for i from .

(,...,39} Bits 24

Number of Code Blocks per Slot
For Slot 0 and Slot i, if mod(i, 4) = 3 for

i from {0,...,39} CBs N/A
For Slot i, if mod(i, 4) = 0 for i from

{1,...,39) CBs 1
For Slot i, if mod(i, 4) = 1 for i from

(,...,39} CBs 1
For Slot i, if mod(i, 4) = 2 for i from

0,...,39} CBs 1

Binary Channel Bits Per Slot
For Slot 0 and Slot i, if mod(i, 4) = 3 for .

i from {0,...,39} Bits N/A
For Sloti= 20 Bits 25440
For Sloti=21 Bits 15264
For Slot i, if mod(i, 4) = 0 for i from Bits 26712

{1,...,19,22,... 39}
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For Slot i, if mod(i, 4) = 1 for i from .
{1,..19.22,... 39} Bits 16536
For Slot i, if mod(i, 4) = 2 for i from .
(0,...,39} Bits 21624
;\/Iax. Throughput averaged over 2 Mbps 9.389
rames

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:  Slotiis slot index per 2 frames
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Table A.3.2.2.2-13: PDSCH Reference Channel for TDD CC with UL-DL pattern FR1.30-1 and CA
scenario
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Parameter Unit Value
Reference channel R.PDSCH.2- | R.PDSCH.2- | R.PDSCH.2- | R.PDSCH.2- | R.PDSCH.2-
13.1 TDD 13.2 TDD 13.3 TDD 13.4 TDD 13.5 TDD
Channel bandwidth MHz 5 10 15 20 25
Subcarrier spacing kHz 30 30 30 30 30
Allocated resource blocks PRBs 11 24 38 51 65
Number of consecutive PDSCH
symbols
For Slot i, if mod(i, 10) = 7 for i
from {0,...,39} 4 4 4 4 4
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from 12 12 12 12 12
{1,...,39}
Allocated slots per 2 frames 31 31 31 31 31
MCS table 64QAM 64QAM 64QAM 64QAM 64QAM
MCS index 13 13 13 13 13
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM
Target Coding Rate 0.48 0.48 0.48 0.48 0.48
Number of MIMO layers 2 2 2 2 2
Number of DMRS REs
For Slot i, if mod(i, 10) = 7 for i
from {0,...,39} 6 6 6 6 6
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from 12 12 12 12 12
{1,...,39}
Overhe_ad for TBS 0 0 0 0 0
determination
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, .
10) = (8.9} for i from {0.....39} Bits N/A N/A N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i .
from {0,....,39} Bits 1800 3840 6144 8192 10504
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from Bits 5504 12040 18960 25608 32776
{1,...,39}
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, .
10) = (8.9} for | from {0.....39} Bits N/A N/A N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i .
from {0.....39) Bits 16 24 24 24 24
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from Bits 24 24 24 24 24
{1,...,39}
Number of Code Blocks per
Slot
For Slots 0 and Slot i, if mod(i,
10) = (8.9} for i from {0.....39} CBs N/A N/A N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i
from {0,...,39} CBs : : . . G
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from CBs 1 2 3 4 4
{1,...,39}
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, .
10) = (8.9} for i from {0.....39} Bits N/A N/A N/A N/A N/A
For Slots i = 20, 21 Bits 11088 24192 38304 51408 65520
frgcr;]r {SO'Ot "3';;“0"(" 10)=7iori | gt 3696 8064 12768 17136 21840
For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from Bits 11616 25344 40128 53856 68640
{1,...,19,22,...,39}
Max. Throughput averaged
over 2 frames Mbps 7.790 17.022 26.825 36.209 46.348

Note 1:
Note 2:

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Slot i is slot index per 2 frames
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Table A.3.2.2.2-14: PDSCH Reference Channel for TDD CC with UL-DL pattern FR1.30-1 and CA
scenario
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Parameter Unit Value
Reference channel R.PDSCH.2- | R.PDSCH.2- | R.PDSCH.2- | R.PDSCH.2- | R.PDSCH.2-
14.1 TDD 14.2 TDD 14.3 TDD 14.4 TDD 14.5 TDD

Channel bandwidth MHz 30 50 60 80 90

Subcarrier spacing kHz 30 30 30 30 30

Allocated resource blocks PRBs 78 133 162 217 245

Number of consecutive PDSCH

symbols
For Slot i, if mod(i, 10) = 7 for i

from {0,...,39} 4 4 4 4 4
For Slot i, if mod(i, 10) =

{0,1,2,3,4,5,6} for i from 12 12 12 12 12

{1,...,39}

Allocated slots per 2 frames 31 31 31 31 31

MCS table 64QAM 64QAM 64QAM 64QAM 64QAM

MCS index 13 13 13 13 13

Modulation 16QAM 16QAM 16QAM 16QAM 16QAM

Target Coding Rate 0.48 0.48 0.48 0.48 0.48

Number of MIMO layers 2 2 2 2 2

Number of DMRS REs
For Slot i, if mod(i, 10) = 7 for i

from {0,...,39} 6 6 6 6 6
For Slot i, if mod(i, 10) =

{0,1,2,3,4,5,6} for i from 12 12 12 12 12

{1,...,39}

Overhe_ad for TBS 0 0 0 0 0

determination

Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, .

10) = (8.9} for i from {0.....39} Bits N/A N/A N/A N/A N/A

frgﬁ]’ {SO'Ot "3';;"00'(" 10) =7fori | gy 12552 21504 26120 34816 38936
For Slot i, if mod(i, 10) =

{0,1,2,3,4,5,6} for i from Bits 38936 67584 81976 110632 122976

{1,...,39}

Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, .

10) = (8.9} for | from {0.....39} Bits N/A N/A N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i .

from {0.....39) Bits 24 24 24 24 24
For Slot i, if mod(i, 10) =

{0,1,2,3,4,5,6} for i from Bits 24 24 24 24 24

{1,...,39}

Number of Code Blocks per

Slot
For Slots 0 and Slot i, if mod(i,

10) = (8.9} for i from {0.....39} CBs N/A N/A N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i

from {0,...,39} CBs 4 3 4 S S
For Slot i, if mod(i, 10) =

{0,1,2,3,4,5,6} for i from CBs 5 9 10 14 15

{1,...,39}

Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, .

10) = (8.9} for i from {0.....39} Bits N/A N/A N/A N/A N/A
For Slots i = 20, 21 Bits 78624 134064 163296 218736 246960
For Slot, if mod(i, 10) = 7fori | gy 26208 44688 54432 72912 82320

from {0,...,39}

For Slot i, if mod(i, 10) =

{0,1,2,3,4,5,6} for i from Bits 82368 140448 171072 229152 258720

{1,...,19,22,...,39}

Max. Throughput averaged

over 2 frames Mbps 55.074 95.539 115.892 156.316 173.805

Note 1:
Note 2:

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Slot i is slot index per 2 frames
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Table A.3.2.2.2-15: PDSCH Reference Channel for TDD CC with UL-DL pattern FR1.30-1 and CA
scenario
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Parameter Unit Value
Reference channel R.PDSCH.2-
15.1 TDD

Channel bandwidth MHz 100

Subcarrier spacing kHz 30

Allocated resource blocks PRBs 273

Number of consecutive PDSCH

symbols
For Slot i, if mod(i, 10) = 7 for i 4

from {0,...,39}

For Slot i, if mod(i, 10) =

{0,1,2,3,4,5,6} for i from 12

{1,...,39}

Allocated slots per 2 frames 31

MCS table 64QAM

MCS index 13

Modulation 16QAM

Target Coding Rate 0.48

Number of MIMO layers 2

Number of DMRS REs
For Slot i, if mod(i, 10) = 7 for i 6

from {0,...,39}

For Slot i, if mod(i, 10) =

{0,1,2,3,4,5,6} for i from 12

{1,...,39}

Overhead for TBS

- 0
determination

Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, .

10) = {8,9} for i from {o,...,39}( Bits N/A
For Slot i, if mod(i, 10) = 7 for i .

from {0,...,39} ( ) Bits 44040
For Slot i, if mod(i, 10) =

{0,1,2,3,4,5,6} for i from Bits 139376

{1,...,39}

Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, .

10) = {8,9} for i from {o,...,39}( Bits N/A
For Slot i, if mod(i, 10) = 7 for i .

from {0,...,39} (10 Bits 24
For Slot i, if mod(i, 10) =

{0,1,2,3,4,5,6} for i from Bits 24

{1,...,39}

Number of Code Blocks per

Slot
For Slots 0 and Slot i, if mod(i, CBs N/A

10) = {8,9} for i from {0,...,39}

For Slot i, if mod(i, 10) = 7 for i

from {0,...,39} CBs 6
For Slot i, if mod(i, 10) =

{0,1,2,3,4,5,6} for i from CBs 17

{1,...,39}

Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, .

10) = {8,9} for i from {o,...,39}( Bits N/A
For Slots i = 20, 21 Bits 275184
For Slot i, if mod(i, 10) = 7 for i .

from {0,...,39} (- 10 Bits 91728
For Slot i, if mod(i, 10) =

{0,1,2,3,4,5,6} for i from Bits 288288

{1,...,19,22,...,39}

Max. Throughput averaged Mbps 196.966

over 2 frames

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
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Table A.3.2.2.2-16: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1

Parameter Unit Value
R.PDSCH.2- R.PDSCH.2-

Reference channel 16.1 TDD 16.2 TDD
Channel bandwidth MHz 40 40
Subcarrier spacing kHz 30 30
Allocated resource blocks PRBs 106 106
Number of consecutive PDSCH
symbols

For Slot i, if mod(i, 10) = {0, 7} for i N/A N/A
from {0,...,39}

For Slot i, if mod(i, 10) = 12 12
{1,2,3,4,5,6} fori from {1,...,39}
Allocated slots per 2 frames 24 24
MCS table 64QAMLOWSE | 64QAMLOWSE
MCS index 19 19
Modulation 16QAM 16QAM
Target Coding Rate 0.54 0.54
Number of MIMO layers 1 1
Number of DMRS REs

For Slot i, if mod(i, 10) = {0, 7} for i N/A N/A
from {0,...,39}

For Slot i, if mod(i, 10) = 12 12
{0,1,2,3,4,5,6} for i from {1,...,39}
Overhead for TBS determination 0 0
Information Bit Payload per Slot

For Slot i, if mod(i, 10) = {0,7,8,9 . N/A
for i from {O,...,39}( )= } Bits N/A

For Slot i, if mod(i, 10) = . 30216
{1,2,3,4,5,6} for i from {1,...,39} Bits 30216
Transport block CRC per Slot

For Slot i, if mod(i, 10) = {0,7,8,9 . N/A
for i from {O,...,39}( )= } Bits N/A

For Slot i, if mod(i, 10) = . 24
{1,2,3,4,5,6} for i f(rom {)1,...,39} Bits 24
Number of Code Blocks per Slot

For Slot i, if mod(i, 10) = {0,7,8,9 N/A
for i from {o,...,39}f )= V| ces N/A

For Slot i, if mod(i, 10) = 4
{1,2,3,4,5,6} for i from {1,...,39} CBs 4
Binary Channel Bits Per Slot

For Slot i, if mod(i, 10) = {0,7,8,9 . N/A
for i from {o,...,39}f )= V| s N/A

For Sloti=21 Bits 53424 50880

For Slot i, if mod(i, 10) = 55968
{1,2,3,4,5,6} for i from Bits 55968
{1,...,19,22,...,39}
Max. Throughput averaged over 2 Mbps 18.130 18.130
frames (NOTE 3) (NOTE 4)

Note 1:
Note 2:
Note 3:
Note 4:

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Slot i is slot index per 2 frames
Throughput is calculated under assumption of aggregation factor 2.
Throughput is calculated under assumption of repetition number 2
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Table A.3.2.2.2-17: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-2

Parameter Unit Value
R.PDSCH.2-

Reference channel 171 TDD
Channel bandwidth MHz 40
Subcarrier spacing kHz 30
Allocated resource blocks PRBs 106
Number of consecutive PDSCH
symbols

For Slot i, if mod(i, 5) = 3 for i from >
{0,...,39}

For Slot i, if mod(i, 5) = {0,1,2} for i N/A
from {1,...,39}
Allocated slots per 2 frames 8
MCS table 64QAM
MCS index 4
Modulation QPSK
Target Coding Rate 0.3
Number of MIMO layers 1
Number of DMRS REs

For Slot i, if mod(i, 5) = 3 for i from 6
{0,...,39}

For Slot i, if mod(i, 5) = {0,1,2} for i N/A
from {1,...,39}
Overhead for TBS determination 0
Information Bit Payload per Slot

For Slot i, if mod(i, 5) = 3 for i from .
(....,39} Bits 1160

For Slot i, if mod(i, 5) = {0,1,2} for i .
from {1,...,39} Bits N/A
Transport block CRC per Slot

For Slot i, if mod(i, 5) = 3 for i from .
0,....39} Bits 16

For Slot i, if mod(i, 5) = {0,1,2} for i .
from {1,...,39} Bits NiA
Number of Code Blocks per Slot

For Slot i, if mod(i, 5) = 3 for i from
(,...,39} CBs 1

For Slot i, if mod(i, 5) = {0,1,2} for i
from {1,...,39} CBs NIA
Binary Channel Bits Per Slot

For Slot i, if mod(i, 5) = 3 for i from .
(,....39} Bits 3816

For Slot i, if mod(i, 5) = {0,1,2} for i .
from {1,...,39} Bits NiA
Max. Throughput averaged over 2
frames Mbps 0.464

Note 1:
Note 2:

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Slot i is slot index per 2 frames

Table A.3.2.2.2-18: PDSCH Reference Channel for PDSCH on band with shared spectrum access with

TDD UL-DL pattern FR1.30-7
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Parameter

Unit

Value

Reference channel

R.PDSCH.2-
18.1 TDD

R.PDSCH.2-
18.2 TDD

R.PDSCH.2-
18.3 TDD

R.PDSCH.2-
18.4 TDD

Channel bandwidth

MHz

20

40

60

80

Subcarrier spacing

kHz

30

30

30

30

Allocated resource
blocks

PRBs

51

106

162

217

Number of consecutive
PDSCH symbols

For Slot 0 and slot i, if
mod(i, 10) =7 for i from
{0,...,39}

N/A

N/A

N/A

N/A

For Slot i, if mod(i, 10) =
{3, 5, 6} for i from
{1,...,39} (Note 3, 5)

symb
ol

{4,7,10,12}

{4,7,10,12}

{4,7,10,12}

{4,7,10,12}

For Slot i, if mod(i, 10) =
{0, 1, 2, 4} for i from
{1,...,39} (Note 5)

symb
ol

12

12

12

12

3
Allocated slots per 2
frames

slot

31

31

31

31

MCS table

64QAM

64QAM

64QAM

64QAM

MCS index

13

13

13

13

Modulation

16QAM

16QAM

16QAM

16QAM

Target Coding Rate

0.48

0.48

0.48

0.48

Number of MIMO layers

2

2

2

2

Number of DMRS REs

For Slot 0 and slot i, if
mod(i, 10) = 7 for i from
{0,...,39}

N/A

N/A

N/A

N/A

For Slot i, if mod(i, 10) =
{3, 5, 6} for i from
{1,...,39} (Note 3, 5)

symb
ol

{6, 6,12,12}

{6, 6,12,12}

{6, 6,12,12}

{6, 6,12,12}

For Slot i, if mod(i, 10) =
{0, 1, 2, 4} for i from
{1,...,39} (Note 5)

symb
ol

12

12

12

12

Overhead for TBS
determination

Information Bit Payload
per Slot

For Slot 0 and slot i, if
mod(i, 10) = 7 for i from
{0,...,39}

Bits

N/A

N/A

N/A

N/A

For Slot i, if mod(i, 10) =
{3, 5, 6} for i from
{1,...,39} (Note 3, 5)

Bits

{8192,14088,
16392,25608}

{16896,29192,
44040,53288}

{26120,45096,
67584,81976,}

{34816,60456,
90176,110632}

For Slot i, if mod(i, 10) =
{0, 1, 2, 4} for i from
{1,...,39} (Note 5)

Bits

25608

53288

81976

110632

Transport block CRC per
Slot

For Slot 0 and slot i, if
mod(i, 10) = 7 for i from
{0,...,39}

Bits

N/A

N/A

N/A

N/A

For Slot i, if mod(i, 10) =
{0,1,2,3,4,5,6} for i from
{1,...,39} (Note 5)

Bits

24

24

24

24

Number of Code Blocks
per Slot

For Slot 0 and slot i, if
mod(i, 10) = 7 for i from
{0,...,39}

CBs

N/A

N/A

N/A

N/A

For Slot i, if mod(i, 10) =
{3, 5, 6} for i from
{1,...,39} (Note 3, 5)

CBs

{1,2,4,4}

{3.4,6,7}

{4,6,9,10}

{5,8,11,14}
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For Slot i, if mod(i, 10) =
{0, 1, 2, 4} for i from CBs 4 7 10 14
{1,...,39} (Note 5)

Binary Channel Bits Per

Slot

For Slot 0 and slot i, if

mod(i, 10) = 7 for i from Bits N/A N/A N/A N/A
{0,...,39}

For Slot i, if mod(i, 10) =

{3, 5, 6} for i from Bits {17136,29376, | {35616,61056, {54432,93312, {72912,124992,

{1.....39} (Note 3, 5) 44064,53865} | 91854,11193} | 139968,171072} | 187488,229152}

For Slot i, if mod(i, 10) =

{0, 1, 2, 4} for i from Bits 53865 111936 171073 229152

{1,...,39} (Note 5)

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:  Slotiis slot index per 2 frames

Note 3: For{al,a2,a3,a4}, al, a2, a3 and a4 stand for the setup when the number of OFDM symbols is
6,9,12,14 respectively. It applies only to the last slot within the Downlink Transmission duration
(specified in Annex B.5). For all other slots the setup when the number of OFDM symbols is 14
should apply.

Note 4:  The slot i, mod (i,10)=9 is idle slot with no UL transmission.

Note 5:  The per Slot value applies only to slots included within the Downlink Transmission duration. For all
other slots not included in the Downlink Transmission Duration, N/A should apply

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16 430 ETSI TS 138 101-4 V16.20.0 (2025-04)

A.3.2.23 Reference measurement channels for SCS 60 kHz FR1

A.3.2.24 Reference measurement channels for SCS 60 kHz FR2

Table A.3.2.2.4-1: PDSCH Reference Channel for TDD UL-DL pattern FR2.60-1 (16QAM)
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Parameter Unit Value
Reference channel R.PDSCH.4-
1.1 TDD
Channel bandwidth MHz 50
Subcarrier spacing kHz 60
Allocated resource blocks PRBs 66
Number of consecutive PDSCH
symbols
For Slots 0 and Slot i, if mod(i, 4) = 3 for N/A
i from{0,...,79}
For Slot i, if mod(i, 4) = 2 for i from 10
{1,..., 79}
For Slot i, if mod(i, 4) = {0,1} for i from 13
{1,...,79}
Allocated slots per 2 frames 59
MCS table 64QAM
MCS index 13
Modulation 16QAM
Target Coding Rate 0.48
Number of MIMO layers 2
Number of DMRS REs
For Slots 0 and Slot i, if mod(i, 4) = 3 for N/A
i from {0,...,79}
For Slot i, if mod(i, 4) = 2 for i from 12
{1,..., 79}
For Slot i, if mod(i, 4) = {0,1} for i from 12
{1,...,79}
Overhead for TBS determination 6
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 4) =3 .
fori from {0,...,79} Bits N/A
For Slot i, if mod(i, 4) = 2 for i from .
{,.., 79} Bits 25608
For Slot i, if mod(i, 4) = {0,1} for i from .
{1,..,79) Bits 34816
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 4) =3 .
for i from {0,...,79} Bits N/A
For Slot i, if mod(i, 4) = 2 for i from .
{1,... 79} Bits 24
For Slot i, if mod(i, 4) = {0,1} for i from .
{1,...,79 Bits 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 4) =3
for i from {0,...,79} CBs N/A
For Slot i, if mod(i, 4) = 2 for i from
{,.., 79 CBs 4
For Slot i, if mod(i, 4) = {0,1} for i from
(,..79) CBs 5
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 4) =3 .
for i from {0,...,79} Bits N/A
For Slot i = 40, 41 Bits 69960
For Slot i, if mod(i, 4) = 2 for i from .
(4., 79 Bits 54912
For Slot i, if mod(i, 4) = {0,1} for i from .
{1,....39,42,...,79} Bits 73128
Max. Throughput averaged over 2
frames Mbps 93.499
Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
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A.3.2.25 Reference measurement channels for SCS 120 kHz FR2
Table A.3.2.2.5-1: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-1 and FR2.120-1A
(QPSK)
Parameter Unit Value
Reference channel R.PDSCH.5- | R.PDSCH.5-
1.1 TDD 1.2 TDD

Channel bandwidth MHz 100 100
Subcarrier spacing kHz 120 120
Allocated resource blocks PRBs 66 66
Number of consecutive PDSCH
symbols
For Slots 0 and Slot i, if mod(i, 5) = 4 N/A N/A
for i from {0,...,159}

For Slot i, if mod(i, 5) = 3 for i from 9 2
{0,..., 159}

For Slot i, if mod(i, 5) = {0,1,2} for i 13 2
from {1,...,159}
Allocated slots per 2 frames 127 127
MCS table 640QAM 640AM
MCS index 4 4
Modulation QPSK QPSK
Target Coding Rate 0.30 0.30
Number of MIMO layers 1 1
Number of DMRS REs
For Slots 0 and Slot i, if mod(i, 5) = 4 N/A N/A
fori from {0,...,159}

For Slot i, if mod(i, 5) = 3 for i from 12 6
{0,..., 159}

For Slot i, if mod(i, 5) = {0,1,2} for i 12 6
from {1,...,159}
Overhead for TBS determination 6 0
Information Bit Payload per Slot

For Slots 0 and Slot i, if mod(i, 5) = 4 . N/A
for i from {0,...,159} Bits NIA

For Slot i, if mod(i, 5) = 3 for i from . 736
0,..., 159} Bits 3624

For Slot i, if mod(i, 5) = {0,1,2} for i . 736
from {1,...,159) Bits 5504
Transport block CRC per Slot

For Slots 0 and Slot i, if mod(i, 5) = 4 . N/A
for i from {0,...,159} Bits N/A

For Slot i, if mod(i, 5) = 3 for i from . 16
0,..., 159 Bits 16

For Slot i, if mod(i, 5) = {0,1,2} for i . 16
from {1,...,159} Bits 24
Number of Code Blocks per Slot

For Slots 0 and Slot i, if mod(i, 5) = 4 N/A
for i from {0,...,159} CBs N/A

For Slot i, if mod(i, 5) = 3 for i from 1
(,..., 159} CBs L

For Slot i, if mod(i, 5) = {0,1,2} for i 1
from {1,...,159} CBs 1
Binary Channel Bits Per Slot

For Slots 0 and Slot i, if mod(i, 5) = 4 . N/A
for i from {0,...,159} Bits N/A

For Slots i = 80, 81 Bits 17490 2310

For Slot i, if mod(i, 5) = 3 for i from . 2310
0..... 159} Bits 12210

For Slot i, if mod(i, 5) = {0,1,2} for i . 2310
from {1,....79,82,...,159} Bits 18282
Max. Throughput averaged over 2 Mbps 31.942 4.673

frames

Note 1:
Note 2:

Slot i is slot index per 2 frames

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
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Table A.3.2.2.5-2: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-1 (16QAM)

Parameter Unit Value
R.PDSCH.5- | R.PDSCH.5- | R.PDSCH.5-
Reference channel 2.1 7DD 2.2 TDD 2.3 TDD
Channel bandwidth MHz 100 100 200
Subcarrier spacing kHz 120 120 120
Allocated resource blocks PRBs 66 66 132
Number of consecutive PDSCH
symbols
For Slots 0 and Slot i, if mod(i, 5) = 4
for i from {0,...,159} N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i from 9 9 9
{0,..., 159}
For Slot i, if mod(i, 5) = {0,1,2} for i
from {1,...,159} 13 13 13
Allocated slots per 2 frames 127 127 127
MCS table 64Q0AM 64Q0AM 64QAM
MCS index 13 13 13
Modulation 16QAM 16QAM 16QAM
Target Coding Rate 0.48 0.48 0.48
Number of MIMO layers 1 2 2
Number of DMRS REs
For Slots 0 and Slot i, if mod(i, 5) = 4
for i from {0,...,159} N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i from
(..., 159} 12 12 12
For Slot i, if mod(i, 5) = {0,1,2} for i
from {1,...,159} 12 12 12
Overhead for TBS determination 6 6 6
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 5) =4 .
for i from {0,...,159} Bits N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i from .
(...., 159} Bits 11272 22536 45096
For Slot i, if mod(i, 5) = {0,1,2} for i .
from {L,...,159} Bits 17424 34816 69672
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 5) =4 .
for i from {0,...,159} Bits N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i from .
(..., 159} Bits 24 24 24
For Slot i, if mod(i, 5) = {0,1,2} for i .
from {1,...,159) Bits 24 24 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4
for i from {0,...,159} CBs NIA N/A N/A
For Slot i, if mod(i, 5) = 3 for i from
(..., 159} CBs 2 3 6
For Slot i, if mod(i, 5) = {0,1,2} for i
from {1,...,159) CBs 3 5 9
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4 .
for i from {0,...,159} Bits N/A N/A N/A
For Slots i = 80, 81 Bits 36564 69960 139920
For Slots i = 82 Bits 34980 73128 146256
For Slots i = 83 Bits 22836 48840 97680
For Slot i, if mod(i, 5) = 3 for i from .
(...., 159} Bits 24420 48840 97680
For Slot i, if mod(i, 5) = {0,1,2} for i .
from {1,....79,84,....159} Bits 36564 73128 146256
;\r/':n’:'elhm“ghp“t averaged over 2 Mbps | 100.799 201.434 403.096
Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
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Table A.3.2.2.5-3: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-1 (64QAM)
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Parameter Unit Value
Reference channel R.PDSCH.5-
3.1 TDD
Channel bandwidth MHz 100
Subcarrier spacing kHz 120
Allocated resource blocks PRBs 66
Number of consecutive PDSCH
symbols
For Slots 0 and Slot i, if mod(i, 5) = 4 for N/A
i from {0,...,159}
For Slots i = 80, 81 13
For Slot i, if mod(i, 5) = 3 for i from 9
{0,..., 159}
For Slot i, if mod(i, 5) = {0,1,2} for i 13
from {1,...,159}
Allocated slots per 2 frames 127
MCS table 64QAM
MCS index 18
Modulation 64QAM
Target Coding Rate 0.46
Number of MIMO layers 1
Number of DMRS REs
For Slots 0 and Slot i, if mod(i, 5) = 4 for N/A
i from {0,...,159}
For Slots i = 80, 81 12
For Slot i, if mod(i, 5) = 3 for i from 12
{0,..., 159}
For Slot i, if mod(i, 5) = {0,1,2} for i 12
from {1,...,159}
Overhead for TBS determination 6
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4 Bits N/A
fori from {0,...,159}
For Slots i = 80, 81 Bits 25104
{OF,(').r. Sllgtgl} if mod(i, 5) = 3 for i from Bits 16136
For Slot i, if mod(i, 5) = {0,1,2} for i .
from {1,...,159) (-9 =042 Bits 25104
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4 Bits N/A
for i from {0,...,159}
For Slots i = 80, 81 Bits 24
For Slot i, if mod(i, 5) = 3 for i from .
0,..., 159 (. 5) Bits 24
For Slot i, if mod(i, 5) = {0,1,2} for i .
from {1,...,159} (9= } Bits 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4
for i from {0,...,159} 09 CBs N/A
For Slots i = 80, 81 CBs 3
For Slot i, if mod(i, 5) = 3 for i from
0,..., 159) CBs 2
For Slot i, if mod(i, 5) = {0,1,2} for i
from {1,...,159} CBs 3
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4 Bits N/A
for i from {0,...,159}
For Slots i = 80, 81 Bits 52470
{OF’(.).r. Sllgtgl} if mod(i, 5) = 3 for i from Bits 36630
For Slot i, if mod(i, 5) = {0,1,2} for i .
from {1,...,79,82,.?,1%9}{ : Bits 54846
Max. Throughput averaged over 2 Mbps 145.062

frames

Note 1:
Note 2:

Slot i is slot index per 2 frames

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
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Table A.3.2.2.5-4: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-2 (QPSK)

frames

Parameter Unit Value
R.PDSCH.5-
Reference channel 4.1 7DD
Channel bandwidth MHz 100
Subcarrier spacing kHz 120
Allocated resource blocks PRBs 6
Number of consecutive PDSCH
symbols
For Slots 0 and Slot i, if mod(i, 4) =3 N/A
for i from {0,...,159}
For Slot i, if mod(i, 4) = 2 for i from 10
{1,..., 159}
For Slot i, if mod(i, 4) = {0,1} for i from 13
{1,...,159}
Allocated slots per 2 frames 119
MCS table 64QAM
MCS index 4
Modulation QPSK
Target Coding Rate 0.30
Number of MIMO layers 2
Number of DMRS REs
For Slots 0 and Slot i, if mod(i, 4) =3 N/A
for i from {0,...,159}
For Slot i, if mod(i, 4) = 2 for i from 12
{1,..., 159}
For Slot i, if mod(i, 4) = {0,1} for i from 12
{1,...,159}
Overhead for TBS determination 6
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 4) =3 .
for i from {0,...,159} Bits N/A
For Slot i, if mod(i, 4) = 2 for i from .
{1,..., 159 Bits 736
For Slot i, if mod(i, 4) = {0,1} for i from .
{1,... 159 Bits 1032
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 4) =3 .
for i from {0,...,159} Bits N/A
For Slot i, if mod(i, 4) = 2 for i from .
{1,..., 159 Bits 16
For Slot i, if mod(i, 4) = {0,1} for i from .
{1,... 159 Bits 16
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 4) =3
for i from {0,...,159} CBs NIA
For Slot i, if mod(i, 4) = 2 for i from
{,..., 159} CBs L
For Slot i, if mod(i, 4) = {0,1} for i from
{1,...,159} CBs L
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 4) =3 .
for i from {0,...,159} Bits N/A
For Slot i = 80, 81 Bits 3180
For Slot i, if mod(i, 4) = 2 for i from .
{4,..., 159) Bits 2496
For Slot i, if mod(i, 4) = {0,1} for i from .
{1,...,79.82,..., 159} Bits 3324
Max. Throughput averaged over 2 Mbps 5548

Note 2:  Slotiis slot index per 2 frames

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
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Table A.3.2.2.5-5: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-2 (16QAM)

frames

Parameter Unit Value
R.PDSCH.5- | R.PDSCH.5-
Reference channel 51 TDD
Channel bandwidth MHz 100
Subcarrier spacing kHz 120
Allocated resource blocks PRBs 66
Number of consecutive PDSCH
symbols
For Slots 0 and Slot i, if mod(i, 4) =3 N/A
for i from {0,...,159}
For Slot i, if mod(i, 4) = 2 for i from 10
{1,..., 159}
For Slot i, if mod(i, 4) = {0,1} for i from 13
{1,...,159}
Allocated slots per 2 frames 119
MCS table 64QAM
MCS index 13
Modulation 16QAM
Target Coding Rate 0.48
Number of MIMO layers 2
Number of DMRS REs
For Slots 0 and Slot i, if mod(i, 4) =3 N/A
for i from {0,...,159}
For Slot i, if mod(i, 4) = 2 for i from 12
{1,..., 159}
For Slot i, if mod(i, 4) = {0,1} for i from 12
{1,...,159}
Overhead for TBS determination 6
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 4) =3 .
for i from {0,...,159} Bits N/A
For Slot i, if mod(i, 4) = 2 for i from .
{1,..., 159 Bits 25608
For Slot i, if mod(i, 4) = {0,1} for i from .
{1,... 159 Bits 34816
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 4) =3 .
for i from {0,...,159} Bits N/A
For Slot i, if mod(i, 4) = 2 for i from .
{1,..., 159} Bits 24
For Slot i, if mod(i, 4) = {0,1} for i from .
{1,...,159) Bits 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 4) =3
for i from {0,...,159} CBs N/A
For Slot i, if mod(i, 4) = 2 for i from
{1,..., 159} CBs 4
For Slot i, if mod(i, 4) = {0,1} for i from
{1,...,159} CBs 5
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 4) =3 .
for i from {0,...,159} Bits N/A
For Sloti= 80, 81 Bits 69960
For Slot i, if mod(i, 4) = 2 for i from .
{4,.... 159) Bits 54912
For Slot i, if mod(i, 4) = {0,1} for i from .
{1,...,79.82,..., 159} Bits 3128
Max. Throughput averaged over 2 Mbps 188.739

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
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Table A.3.2.2.5-6: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-2 (64QAM)

frames

Parameter Unit Value
R.PDSCH.5-
Reference channel 6.1 TDD
Channel bandwidth MHz 100
Subcarrier spacing kHz 120
Allocated resource blocks PRBs 66
Number of consecutive PDSCH
symbols
For Slots 0 and Slot i, if mod(i, 4) =3 N/A
for i from {0,...,159}
For Slot i, if mod(i, 4) = 2 for i from 10
{1,..., 159}
For Slot i, if mod(i, 4) = {0,1} for i from 13
{1,...,159}
Allocated slots per 2 frames 119
MCS table 64QAM
MCS index 17
Modulation 640QAM
Target Coding Rate 0.43
Number of MIMO layers 2
Number of DMRS REs
For Slots 0 and Slot i, if mod(i, 4) = 3 for N/A
i from {0,...,159}
For Slot i, if mod(i, 4) = 2 for i from 12
{1,..., 159}
For Slot i, if mod(i, 4) = {0,1} for i from 12
{1,...,159}
Overhead for TBS determination 6
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 4) =3 .
for i from {0,...,159} Bits N/A
For Slot i, if mod(i, 4) = 2 for i from .
{1,..., 159 Bits 34816
For Slot i, if mod(i, 4) = {0,1} for i from .
{,...,159} Bits 47112
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 4) =3 .
for i from {0,...,159} Bits N/A
For Slot i, if mod(i, 4) = 2 for i from .
{1,..., 159} Bits 24
For Slot i, if mod(i, 4) = {0,1} for i from .
{1,...,159) Bits 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 4) =3
for i from {0,...,159} CBs N/A
For Slot i, if mod(i, 4) = 2 for i from
{,..., 159} CBs 5
For Slot i, if mod(i, 4) = {0,1} for i from
{1,...,159) CBs 6
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 4) =3 .
for i from {0,...,159} Bits N/A
For Sloti =80, 81 Bits 114940
For Slot i, if mod(i, 4) = 2 for i from .
{4,..., 159) Bits 82368
For Slot i, if mod(i, 4) = {0,1} for i from .
{1,...,79.82,..., 159} Bits 109692
Max. Throughput averaged over 2 Mbps 255 724

Note 1:
Note 2:

Slot i is slot index per 2 frames

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
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Table A.3.2.2.5-7: PDSCH Reference Channel for TDD PMI reporting requirements with UL-DL pattern

FR2.120-1 (16QAM)

Parameter Unit Value
R.PDSCH.5-
Reference channel 71 TDD
Channel bandwidth MHz 100
Subcarrier spacing kHz 120
Allocated resource blocks PRBs 66
Number of consecutive PDSCH symbols 12
Allocated slots per 2 frames 63
MCS table 64QAM
MCS index 13
Modulation 16QAM
Target Coding Rate 0.48
Number of MIMO layers 1
Number of DMRS REs (Note 3) 24
Overhead for TBS determination 6
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 5) = .
(3,4} for i from {0,...,159} Bits N/A
For CSI-RS Slot i, if mod(i,5) =1 for i .
from {0,...,159} Bits N/A
For Slot i = 80 Bits 14344
For Slot i, if mod(i, 5) = {0,2} for i from .
{1,...79,82,... 159} Bits 14344
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 5) = .
(3.4} for i from {0,..., 159} Bits N/A
For CSI-RS Slot i, if mod(i,5) =1 for i .
from {0,...,159} Bits NIA
For Sloti=80 Bits 24
For Slot i, if mod(i, 5) = {0,2} for i from .
{1,...,79,82,...,159} Bits 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 5) =
(3,4} for i from {0,..., 159} CBs N/A
For CSI-RS Slot i, if mod(i,5) =1 for i
from {0,...,159} CBs N/A
For Sloti=80 CBs 2
For Slot i, if mod(i, 5) = {0,2} for i from
{1,...,79.82,..., 159} CBs 2
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 5) = .
(3,4} for i from {0,...,159} Bits NIA
For CSI-RS Slot i, if mod(i,5) =1 for i .
from {0,...,159} Bits NIA
For Slot i = 80 Bits 28776
For Slot i, if mod(i, 5) = {0,2} for i from .
{1,...,79,82,..., 159} Bits 30360
;\/Iax. Throughput averaged over 2 Mbps 45.1836
rames

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames

for other type of CSI-RS slots.

Note 3:  Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
Note 4:  PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition. No change to PDSCH scheduling
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Table A.3.2.2.5-8: PDSCH Reference Channel for TDD PMI reporting requirements with UL-DL pattern

FR2.120-2 (16QAM)

Parameter Unit Value
R.PDSCH.5-
Reference channel 8.1 TDD
Channel bandwidth MHz 100
Subcarrier spacing kHz 120
Allocated resource blocks PRBs 66
Number of consecutive PDSCH symbols 12
Allocated slots per 2 frames 59
MCS table 64QAM
MCS index 13
Modulation 16QAM
Target Coding Rate 0.48
Number of MIMO layers 1
Number of DMRS REs (Note 3) 24
Overhead for TBS determination 6
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 4) = .
{2,3} for i from {0,...,159} Bits N/A
For CSI-RS Slot i, if mod(i,8) =1 for i .
from {0,...,159} Bits N/A
For Slot i = 80 Bits 14344
For Slot i, if mod(i, 8) = {0,4,5} for i .
from {1,...,79,82,...,159} Bits 14344
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 4) = .
{2,3} for i from {0,..., 159} Bits N/A
For CSI-RS Slot i, if mod(i,8) =1 for i .
from {0,...,159} Bits NIA
For Sloti=80 Bits 24
For Slot i, if mod(i, 8) = {0,4,5} for i .
from {1,....79,82,...,159} Bits 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 4) =
{2,3} for i from {0,..., 159} CBs N/A
For CSI-RS Slot i, if mod(i,8) =1 for i
from {0,....,159} CBs N/A
For Sloti=80 CBs 2
For Slot i, if mod(i, 8) = {0,4,5} for i
from {1,....79,82,...,159} CBs 2
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 4) = .
{2,3} for i from {0,...,159} Bits N/A
For CSI-RS Slot i, if mod(i,8) =1 for i .
from {0,...,159} Bits NIA
For Slot i = 80 Bits 28776
For Slot i, if mod(i, 8) = {0,4,5} for i .
from {1,....79,82,...,159} Bits 30360
;\/Iax. Throughput averaged over 2 Mbps 42 3148
rames

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames

for other type of CSI-RS slots.

Note 3:  Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
Note 4:  PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition. No change to PDSCH scheduling
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scenario
Parameter Unit Value
R.PDSCH.5- | R.PDSCH.5- | R.PDSCH.5- | R.PDSCH.5-
Reference channel 9.1 TDD 9.2 TDD 9.3 TDD 9.4 TDD
Channel bandwidth MHz 50 100 200 400
Subcarrier spacing kHz 120 120 120 120
Allocated resource blocks PRBs 32 66 132 264
Number of consecutive PDSCH
symbols
For Slot i, if mod(i, 5) = 3 for i from
{0,..., 159} 9 9 9 9
For Slot i, if mod(i, 5) = {0,1,2} for i
from {1,...,159} 13 13 13 13
Allocated slots per 2 frames 127 127 127 127
MCS table 64QAM 64QAM 640AM 640QAM
MCS index 10 10 10 10
Modulation 16QAM 16QAM 16QAM 16QAM
Target Coding Rate 0.33 0.33 0.33 0.33
Number of MIMO layers 2 2 2 2
Number of DMRS REs
For Slot i, if mod(i, 5) = 3 for i from
{0,..., 159} 12 12 12 12
For Slot i, if mod(i, 5) = {0,1,2} for i
from {1,...,159} 12 12 12 12
Overhead for TBS determination 6 6 6 6
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 5) = .
4 for i from {0.....159} Bits N/A N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i from Bits 7680 15880 31752 63528
{0,..., 159}
For Slot, if mod(i, 5) = {0.1.2} fori | gy 11784 24072 48168 96264
from {1,...,159}
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 5) = .
4 for i from {0.....159} Bits N/A N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i from .
0,..., 159} Bits 24 24 24 24
For Slot i, if mod(i, 5) = {0,1,2} for i .
from {1,...,159} Bits 24 24 24 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 5) =
4 for i from {0.....159} CBs N/A N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i from
(..., 159} CBs 1 2 4 8
For Slot i, if mod(i, 5) = {0,1,2} for i
from {1,...,159} CBs 4 3 6 12
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 5) = .
4 for i from {0.....159} Bits N/A N/A N/A N/A
For Slots i = 80, 81 Bits 33920 69960 139920 279840
{OFO’ Sl'gtg'} ifmod(i, 5) =3 forifrom | g0 23680 48840 97680 195360
For Slot i, if mod(i, 5) = {0,1,2} for i .
from {1,...,79,84,....,159} Bits 35456 73128 146256 292512
phax. Throughput averaged over 2 Mbps |  68.262 139.750 279.601 558.899

Note 1:
Note 2:

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Slot i is slot index per 2 frames
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Table A.3.2.2.5-10: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-1 (256QAM)

frames

Parameter Unit Value
R.PDSCH.5-

Reference channel 10.1 TDD
Channel bandwidth MHz 50
Subcarrier spacing kHz 120
Allocated resource blocks PRBs 32
Number of consecutive PDSCH
symbols

For Slot i, if mod(i, 5) = 3 for i from 9
{0,..., 159}

For Slot i, if mod(i, 5) = {0,1,2} for i 13
from {1,...,159}
Allocated slots per 2 frames 127
MCS table 256QAM
MCS index 20
Modulation 256QAM
Target Coding Rate 0.67
Number of MIMO layers 1
Number of DMRS REs

For Slot i, if mod(i, 5) = 3 for i from 12
{0,..., 159}

For Slot i, if mod(i, 5) = {0,1,2} for i 12
from {1,...,159}
Overhead for TBS determination 6
Information Bit Payload per Slot

For Slots 0 and Slot i, if mod(i, 5) = 4 Bits N/A
for i from {0,...,159}
{OF’(.).r. Sllgtgl} if mod(i, 5) = 3 for i from Bits 15368

For Slot i, if mod(i, 5) = {0,1,2} fori .
from {1,...,159) (-9 =042 Bits 23568
Transport block CRC per Slot

For Slots 0 and Slot i, if mod(i, 5) = 4 Bits N/A
for i from {0,...,159}

For Slot i, if mod(i, 5) = 3 for i from .
0,..., 159 (. 5) Bits 24

For Slot i, if mod(i, 5) = {0,1,2} for i .
from {1,...,159} (9= } Bits 24
Number of Code Blocks per Slot

For Slots 0 and Slot i, if mod(i, 5) = 4
for i from {0,...,159} 09 CBs N/A

For Slot i, if mod(i, 5) = 3 for i from
0,..., 159 CBs 2

For Slot i, if mod(i, 5) = {0,1,2} for i
from {1,...,159} CBs 3
Binary Channel Bits Per Slot

For Slots 0 and Slot i, if mod(i, 5) = 4 Bits N/A
fori from {0,...,159}

For Slots i = 80, 81 Bits 33920
{OF,(').r. Sllgtgl} if mod(i, 5) = 3 for i from Bits 23680

For Slot i, if mod(i, 5) = {0,1,2} for i .
from {1,...,79,82,.?.,1%9}{ : Bits 35456
Max. Throughput averaged over 2 Mbps 136.537

Note 1:
Note 2:

Slot i is slot index per 2 frames

SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
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Table A.3.2.2.5-11: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-2

Parameter Unit Value
Reference channel R.PDSCH.5-11.1 TDD
Channel bandwidth MHz 100
Subcarrier spacing kHz 120
Allocated resource blocks PRBs 66
Number of consecutive PDSCH

symbols
For Slot i, if mod(i, 4) = {0,1} for i

from {2,...,159} 13
Allocated slots per 2 frames 78
MCS table 64QAMLOWSE
MCS index 16
Modulation 16QAM
Target Coding Rate 0.37
Number of MIMO layers 1
Number of DMRS REs

For Slot i, if mod(i, 4) = {0,1} for i 12

from {2,...,159}
Overhead for TBS determination 6
Information Bit Payload per Slot

For Slots 0, 1 and Slot i, if mod(i, 4)

= {2,3} for i from {0,...,159} Bits N/A
For Slot i, if mod(i, 4) = {0,1} for i .
from {2,...,159} Bits 13320
Transport block CRC per Slot
For Slots 0, 1 and Slot i, if mod(i, 4) .
= {2,3} for i from {0,...,159} Bits NIA
For Slot i, if mod(i, 4) = {0,1} for i .
from {2,...,159} Bits 24
Number of Code Blocks per Slot
For Slots 0, 1 and Slot i, if mod(i, 4)
= {2,3} for i from {0,...,159} CBs N/A
For Slot i, if mod(i, 4) = {0,1} for i
from {2,...,159} CBs z
Binary Channel Bits Per Slot
For Slots 0,1 and Slot i, if mod(i, 4) = Bits N/A

{2, 3} fori from {0,...,159}
For Slot i = 80, 81 Bits 34980
For Slot i, if mod(i, 4) = {0,1} for i

from {2,...,159} Bits 36564
Max. Throughput averaged over 2 Mbbs 25974
frames p (Note 3)

Note 1:  SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:  Slotiis slot index per 2 frames
Note 3:  Throughput is calculated under assumption of aggregation factor 2.
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Table A.3.2.2.6-1: PDSCH Reference Channel for sustained data-rate test (64QAM, 2 MIMO layers)

445

ETSITS 138

Reference measurement channels for E-UTRA

101-4 V16.20.0 (2025-04)

Parameter Unit Value
Reference channel R.PDSCH.6- | R.PDSCH.6- | R.PDSCH.6-
1.1 TDD 1.2 TDD 1.3 TDD

Channel bandwidth MHz 10 15 20
Allocated resource blocks Note 7 Note 8 Note 9
Uplink-Downlink Configuration (Note 3) 2 2 2
Number of HARQ Processes per component 10 10 10
carrier
Allocated subframes per Radio Frame (D+S) 6 6 6
Modulation 64QAM 64QAM 64QAM
Coding Rate

For Sub-Frames 1,2,6,7 N/A N/A N/A

For Sub-Frames 3,4,8,9 0.85 0.85 0.88

For Sub-Frame 5 0.88 0.87 0.87

For Sub-Frame 0 0.90 0.88 0.90
Information Bit Payload (Note 4)

For Sub-Frames 1,2,6,7 Bits N/A N/A N/A

For Sub-Frames 3,4,8,9 Bits 36696 55056 75376

For Sub-Frame 5 Bits 35160 52752 71112

For Sub-Frame 0 Bits 36696 55056 75376
Number of Code Blocks
(Notes 4 and 5)

For Sub-Frames 1,2,6,7 CBs N/A N/A N/A

For Sub-Frames 3,4,8,9 CBs 6 9 13

For Sub-Frame 5 CBs 6 9 12

For Sub-Frame 0 CBs 6 9 13
Binary Channel Bits (Note 4)

For Sub-Frames 1,2,6,7 Bits N/A N/A N/A

For Sub-Frames 3,4,8,9 Bits 43200 64800 86400

For Sub-Frame 5 Bits 40176 60912 82512

For Sub-Frame 0 Bits 41184 62784 84384
Number of layers 2 2 2
Max. Throughput averaged over 1 frame (Note 4) Mbps 21.864 32.803 44.799

Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [15].

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Resource blocks npere = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.
Resource blocks nere = 3..49 are allocated for the user data in sub-frame 5, and resource blocks npre =

Resource blocks nere = 4..74 are allocated for the user data in sub-frame 5, and resource blocks npre =

Note 1: 1 symbol allocated to PDCCH for all tests.
Note 2:
Note 3:  As per Table 4.2-2in TS 36.211 [15].
Note 4:  Given per component carrier per codeword.
Note 5:

Code Block (otherwise L = 0 Bit).
Note 6:
Note 7:

0..49 in sub-frames 0,3,4,8,9.
Note 8:

0..74 in sub-frames 0,3,4,8,9.
Note 9:

Resource blocks nere = 4..99 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..99 in sub-frames 0,3,4,8,9.
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Parameter Unit Value
Reference channel R.PDSCH.6- | R.PDSCH.6- | R.PDSCH.6-
2.1 TDD 2.2 TDD 2.3TDD

Channel bandwidth MHz 10 15 20
Allocated resource blocks Note 7 Note 8 Note 9
Uplink-Downlink Configuration (Note 3) 2 2 2
Number of HARQ Processes per component 10 10 10
carrier
Allocated subframes per Radio Frame (D+S) 6 6 6
Modulation 64QAM 64QAM 640QAM
Coding Rate

For Sub-Frames 1,2,6,7 N/A N/A N/A

For Sub-Frames 3,4,8,9 0.78 0.77 0.79

For Sub-Frame 5 0.79 0.79 0.80

For Sub-Frame 0 0.82 0.79 0.81
Information Bit Payload (Note 4)

For Sub-Frames 1,2,6,7 Bits N/A N/A N/A

For Sub-Frames 3,4,8,9 Bits 63776 93800 128496

For Sub-Frame 5 Bits 59256 90816 124464

For Sub-Frame 0 Bits 63776 93800 128496
Number of Code Blocks
(Notes 4 and 5)

For Sub-Frames 1,2,6,7 CBs N/A N/A N/A

For Sub-Frames 3,4,8,9 CBs 11 16 21

For Sub-Frame 5 CBs 10 15 21

For Sub-Frame 0 CBs 11 16 21
Binary Channel Bits (Note 4)

For Sub-Frames 1,2,6,7 Bits N/A N/A N/A

For Sub-Frames 3,4,8,9 Bits 81600 122400 163200

For Sub-Frame 5 Bits 75840 115008 155808

For Sub-Frame 0 Bits 77856 118656 159456
Number of layers 4 4 4
Max. Throughput averaged over 1 frame (Note 4) Mbps 37.813 55.981 76.694

Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [15].

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Resource blocks nere = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.
Resource blocks nere = 3..49 are allocated for the user data in sub-frame 5, and resource blocks npre =

Resource blocks nere = 4..74 are allocated for the user data in sub-frame 5, and resource blocks npre =

Note 1: 1 symbol allocated to PDCCH for all tests.
Note 2:
Note 3:  As per Table 4.2-2 in TS 36.211 [15].
Note 4:  Given per component carrier per codeword.
Note 5:

Code Block (otherwise L = 0 Bit).
Note 6:
Note 7:

0..49 in sub-frames 0,3,4,8,9.
Note 8:

0..74 in sub-frames 0,3,4,8,9.
Note 9:

Resource blocks nere = 4..99 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..99 in sub-frames 0,3,4,8,9.
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Parameter Unit Value
Reference channel R.PDSCH.6- | R.PDSCH.6- | R.PDSCH.6-
3.1 TDD 3.2TDD 3.3TDD
Channel bandwidth MHz 10 15 20
Allocated resource blocks Note 7 Note 8 Note 9
Uplink-Downlink Configuration (Note 3) 2 2 2
Number of HARQ Processes per component 10 10 10
carrier
Allocated subframes per Radio Frame (D+S) 6 6 6
Modulation 256QAM 256QAM 256QAM
Coding Rate
For Sub-Frames 1,2,6,7 N/A N/A N/A
For Sub-Frames 3,4 0.74 0.79 0.74
For Sub-Frames 8,9 0.85 0.88 0.85
For Sub-Frame 5 0.76 0.76 0.74
For Sub-Frame 0 0.78 0.77 0.76
Information Bit Payload (Note 4)
For Sub-Frames 1,2,6,7 Bits N/A N/A N/A
For Sub-Frames 3,4 Bits 42368 63776 84760
For Sub-Frames 8,9 Bits 48936 75376 97896
For Sub-Frame 5 Bits 40576 61664 81176
For Sub-Frame 0 Bits 42368 63776 84760
Number of Code Blocks
(Notes 4 and 5)
For Sub-Frames 1,2,6,7 CBs N/A N/A N/A
For Sub-Frames 3,4 CBs 7 11 14
For Sub-Frames 8,9 CBs 8 13 16
For Sub-Frame 5 CBs 7 11 14
For Sub-Frame 0 CBs 7 11 14
Binary Channel Bits (Note 4)
For Sub-Frames 1,2,6,7 Bits N/A N/A N/A
For Sub-Frames 3,4 Bits 57600 86400 115200
For Sub-Frames 8,9 Bits 57600 86400 115200
For Sub-Frame 5 Bits 53568 81216 110016
For Sub-Frame 0 Bits 54912 83712 112512
Number of layers 2 2 2
Max. Throughput averaged over 1 frame (Note 4) Mbps 26.555 40.374 53.125

Note 1: 1 symbol allocated to PDCCH for all tests.

Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [15].

Note 3:  As per Table 4.2-2 in TS 36.211 [15].

Note 4:  Given per component carrier per codeword.

Note 5:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit).

Note 6:  Resource blocks npre = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 7:  Resource blocks npre = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nprse =
0..49 in sub-frames 0,3,4,8,9.

Note 8:  Resource blocks npre = 4..74 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..74 in sub-frames 0,3,4,8,9.

Note 9:  Resource blocks npre = 4..99 are allocated for the user data in sub-frame 5, and resource blocks npre =

0..99 in sub-frames 0,3,4,8,9.
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Parameter Unit Value
Reference channel R.PDSCH.6- | R.PDSCH.6- | R.PDSCH.6-
4.1 TDD 4.2 TDD 4.3 TDD
Channel bandwidth MHz 10 15 20
Allocated resource blocks Note 7 Note 8 Note 9
Uplink-Downlink Configuration (Note 3) 2 2 2
Number of HARQ Processes per component 10 10 10
carrier
Allocated subframes per Radio Frame (D+S) 6 6 6
Modulation 256QAM 256QAM 256QAM
Coding Rate
For Sub-Frames 1,2,6,7 N/A N/A N/A
For Sub-Frames 3,4 0.78 0.79 0.78
For Sub-Frames 8,9 0.78 0.79 0.78
For Sub-Frame 5 0.81 0.82 0.78
For Sub-Frame 0 0.82 0.82 0.80
Information Bit Payload (Note 4)
For Sub-Frames 1,2,6,7 Bits N/A N/A N/A
For Sub-Frames 3,4 Bits 84760 128496 169544
For Sub-Frames 8,9 Bits 84760 128496 169544
For Sub-Frame 5 Bits 81176 124464 161760
For Sub-Frame 0 Bits 84760 128496 169544
Number of Code Blocks
(Notes 4 and 5)
For Sub-Frames 1,2,6,7 CBs N/A N/A N/A
For Sub-Frames 3,4 CBs 14 21 28
For Sub-Frames 8,9 CBs 14 21 28
For Sub-Frame 5 CBs 14 21 27
For Sub-Frame 0 CBs 14 21 28
Binary Channel Bits (Note 4)
For Sub-Frames 1,2,6,7 Bits N/A N/A N/A
For Sub-Frames 3,4 Bits 108800 163200 217600
For Sub-Frames 8,9 Bits 108800 163200 217600
For Sub-Frame 5 Bits 101120 153344 207744
For Sub-Frame 0 Bits 103808 158208 212608
Number of layers 4 4 4
Max. Throughput averaged over 1 frame (Note 4) Mbps 50.498 76.694 100.948

Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [15].

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Resource blocks nere = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.
Resource blocks nere = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nprs

Resource blocks nere = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nprs

Note 1: 1 symbol allocated to PDCCH for all tests.
Note 2:
Note 3:  As per Table 4.2-2 in TS 36.211 [15].
Note 4:  Given per component carrier per codeword.
Note 5:

Code Block (otherwise L = 0 Bit).
Note 6:
Note 7:

0..49 in sub-frames 0,3,4,8,9.
Note 8:

0..74 in sub-frames 0,3,4,8,9.
Note 9:

Resource blocks nere = 4..99 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..99 in sub-frames 0,3,4,8,9.
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Parameter Unit Value
Reference channel R.PDSCH.6- | R.PDSCH.6- | R.PDSCH.6-
5.1 TDD 5.2 TDD 5.3 TDD
Channel bandwidth MHz 10 15 20
Allocated resource blocks Note 7 Note 8 Note 9
Uplink-Downlink Configuration (Note 3) 2 2 2
Number of HARQ Processes per component 10 10 10
carrier
Allocated subframes per Radio Frame (D+S) 6 6 6
Modulation 1024Q0AM 1024QAM 1024QAM
Coding Rate
For Sub-Frames 1,2,6,7 N/A N/A N/A
For Sub-Frames 3,4 0.76 0.75 0.76
For Sub-Frames 8,9 0.76 0.75 0.76
For Sub-Frame 5 0.76 0.78 0.77
For Sub-Frame 0 0.80 0.78 0.78
Information Bit Payload (Note 4)
For Sub-Frames 1,2,6,7 Bits N/A N/A N/A
For Sub-Frames 3,4 Bits 55056 81176 110136
For Sub-Frames 8,9 Bits 55056 81176 110136
For Sub-Frame 5 Bits 51024 78704 105528
For Sub-Frame 0 Bits 55056 81176 110136
Number of Code Blocks
(Notes 4 and 5)
For Sub-Frames 1,2,6,7 CBs N/A N/A N/A
For Sub-Frames 3,4 CBs 9 14 18
For Sub-Frames 8,9 CBs 9 14 18
For Sub-Frame 5 CBs 9 13 18
For Sub-Frame 0 CBs 9 14 18
Binary Channel Bits (Note 4)
For Sub-Frames 1,2,6,7 Bits N/A N/A N/A
For Sub-Frames 3,4 Bits 72000 108000 144000
For Sub-Frames 8,9 Bits 72000 108000 144000
For Sub-Frame 5 Bits 66960 101520 137520
For Sub-Frame 0 Bits 68640 104640 140640
Number of layers 2 2 2
Max. Throughput averaged over 1 frame (Note 4) Mbps 32.630 48.458 65.621

Note 1: 1 symbol allocated to PDCCH for all tests.

Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [15].

Note 3:  As per Table 4.2-2 in TS 36.211 [15].

Note 4:  Given per component carrier per codeword.

Note 5:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit).

Note 6:  Resource blocks npre = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 7:  Resource blocks npre = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nprse =
0..49 in sub-frames 0,3,4,8,9.

Note 8:  Resource blocks npre = 4..74 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..74 in sub-frames 0,3,4,8,9.

Note 9:  Resource blocks npre = 4..99 are allocated for the user data in sub-frame 5, and resource blocks npre =

0..99 in sub-frames 0,3,4,8,9.

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16

Table A.3.2.2.6-6: PDSCH Reference Channel for sustained data-rate test (1024QAM, 4 MIMO layers)

450

ETSI TS 138 101-4 V16.20.0 (2025-04)

Parameter Unit Value
Reference channel R.PDSCH.6- | R.PDSCH.6- | R.PDSCH.6-
6.1 TDD 6.2 TDD 6.3 TDD
Channel bandwidth MHz 10 15 20
Allocated resource blocks Note 7 Note 8 Note 9
Uplink-Downlink Configuration (Note 3) 2 2 2
Number of HARQ Processes per component 10 10 10
carrier
Allocated subframes per Radio Frame (D+S) 6 6 6
Modulation 1024QAM 1024QAM 1024QAM
Coding Rate
For Sub-Frames 1,2,6,7 N/A N/A N/A
For Sub-Frames 3,4 0.81 0.79 0.81
For Sub-Frames 8,9 0.81 0.79 0.81
For Sub-Frame 5 0.81 0.82 0.82
For Sub-Frame 0 0.85 0.82 0.83
Information Bit Payload (Note 4)
For Sub-Frames 1,2,6,7 Bits N/A N/A N/A
For Sub-Frames 3,4 Bits 110136 161760 220296
For Sub-Frames 8,9 Bits 110136 161760 220296
For Sub-Frame 5 Bits 101840 157432 211936
For Sub-Frame 0 Bits 110136 161760 220296
Number of Code Blocks
(Notes 4 and 5)
For Sub-Frames 1,2,6,7 CBs N/A N/A N/A
For Sub-Frames 3,4 CBs 18 27 36
For Sub-Frames 8,9 CBs 18 27 36
For Sub-Frame 5 CBs 17 26 35
For Sub-Frame 0 CBs 18 27 36
Binary Channel Bits (Note 4)
For Sub-Frames 1,2,6,7 Bits N/A N/A N/A
For Sub-Frames 3,4 Bits 136000 204000 272000
For Sub-Frames 8,9 Bits 136000 204000 272000
For Sub-Frame 5 Bits 126400 191680 259680
For Sub-Frame 0 Bits 129760 197760 265760
Number of layers 2 2 2
Max. Throughput averaged over 1 frame (Note 4) Mbps 65.252 96.623 131.342

Note 1: 1 symbol allocated to PDCCH for all tests.

Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [15].

Note 3:  As per Table 4.2-2 in TS 36.211 [15].

Note 4:  Given per component carrier per codeword.

Note 5:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit).

Note 6:  Resource blocks npre = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 7:  Resource blocks npre = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nprse =
0..49 in sub-frames 0,3,4,8,9.

Note 8:  Resource blocks npre = 4..74 are allocated for the user data in sub-frame 5, and resource blocks npre =
0..74 in sub-frames 0,3,4,8,9.

Note 9:  Resource blocks npre = 4..99 are allocated for the user data in sub-frame 5, and resource blocks npre =

0..99 in sub-frames 0,3,4,8,9.
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A.3.3 Reference measurement channels for PDCCH performance
requirements

A3.3.1 FDD

A.3.3.1.1 Reference measurement channels for SCS 15 kHz FR1

Table A.3.3.1.1-1: PDCCH Reference Channels (Time domain allocation 1 symbol)

Parameter Unit Value
Reference R.PDCCH.1- | R.PDCCH.1- | R.PDCCH.1-
channel 1.1 FDD 1.2 FDD 1.3 FDD
Subcarrier kHz 15 15 15
spacing
CORESET 48 48 48
frequency domain
allocation
CORESET time 1 1 1
domain allocation
Aggregation level 4 4 8
DCI Format 10 11 11
Payload (without Bits 39 52 52
CRC)

Table A.3.3.1.1-2: PDCCH Reference Channel (Time domain allocation 2 symbols)

Paramete | Uni Value
r t
Reference
channel
Subcarrier
spacing
CORESET
frequency
domain
allocation
CORESET 2 2 2 2 2 2 2
time
domain
allocation
Aggregatio 2 4 2 4 8
n level
DCI
Format
Payload
(without
CRC)

R.PDCCH.
1-2.1 FDD
15

R.PDCCH.
1-2.2 FDD
15

R.PDCCH.
1-2.3 FDD
15

R.PDCCH.
1-2.4 FDD
15

R.PDCCH.
1-2.5 FDD
15

R.PDCCH.
1-2.6 FDD
15

R.PDCCH.
1-2.7 FDD
15

kHz

24 24 24 48 48 48 48

16 8

10 10 11 11 11 10 2.6

Bits 39 39 52 52 52 39 12
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A.3.3.1.2 Reference measurement channels for SCS 30 kHz FR1

Table A.3.3.1.2-1: PDCCH Reference Channels (Time domain allocation 1 symbol)

Parameter Unit Value
Reference R.PDCCH.2- | R.PDCCH.2- | R.PDCCH.2-
channel 1.1 FDD 1.2 FDD 1.3 FDD
Subcarrier kHz 30 30 30
spacing
CORESET 102 102 920
frequency domain
allocation
CORESET time 1 1 1
domain allocation
Aggregation level 2 4 8
DCI Format 10 11 11
Payload (without Bits 41 53 53
CRC)

Table A.3.3.1.2-2: PDCCH Reference Channel (Time domain allocation 2 symbols)

Parameter Unit Value
Reference R.PDCCH.2-
channel 2.1 FDD
Subcarrier kHz 30
spacing
CORESET 48
frequency domain
allocation
CORESET time 2
domain allocation
Aggregation level 16
DCI Format 10
Payload (without Bits 41
CRC)

A3.3.2 TDD

A.3.3.2.1 Reference measurement channels for SCS 15 kHz FR1

Table A.3.3.2.1-1: PDCCH Reference Channels (Time domain allocation 1 symbol)

Parameter Unit Value
Reference R.PDCCH.1- | R.PDCCH.1- | R.PDCCH.1-
channel 1.1 TDD 1.2 TDD 1.3 TDD
Subcarrier kHz 15 15 15
spacing
CORESET 48 48 48
frequency domain
allocation
CORESET time 1 1 1
domain allocation
Aggregation level 4 4 8
DCI Format 10 11 11
Payload (without Bits 39 52 52
CRC)
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Table A.3.3.2.1-2: PDCCH Reference Channel (Time domain allocation 2 symbols)

Parameter Unit Value

Reference R.PDCCH.1- | R.PDCCH.1- | R.PDCCH.1- | R.PDCCH.1- | R.PDCCH.1- | R.PDCCH.1-
channel 2.1 TDD 2.2 TDD 2.3 TDD 2.4 TDD 2.5 TDD 2.6 TDD
Subcarrier kHz 15 15 15 15 15 15
spacing
CORESET 24 24 24 48 48 48
frequency
domain
allocation
CORESET time 2 2 2 2 2 2
domain
allocation
Aggregation 2 4 2 4 8 16
level
DCI Format 10 10 11 11 11 10
Payload (without | Bits 39 39 52 52 52 39
CRC)

A.3.3.2.2 Reference measurement channels for SCS 30 kHz FR1

Table A.3.3.2.2-1: PDCCH Reference Channels (Time domain allocation 1 symbol)

Parameter Unit Value
Reference R.PDCCH.2- | R.PDCCH.2- | R.PDCCH.2- | R.PDCCH.2-
channel 1.1 TDD 1.2TDD 1.3TDD 1.4 TDD
Subcarrier kHz 30 30 30 30
spacing
CORESET 102 102 90 102
frequency domain
allocation
CORESET time 1 1 1 1
domain allocation
Aggregation level 2 4 8 8
DCI Format 10 11 11 2 6
Payload (without Bits 41 53 53 12
CRC)

Table A.3.3.2.2-2: PDCCH Reference Channel (Time domain allocation 2 symbols)

Parameter Unit Value
Reference R.PDCCH.2-
channel 2.1 TDD
Subcarrier kHz 30
spacing
CORESET 48
frequency domain
allocation
CORESET time 2
domain allocation
Aggregation level 16
DCI Format 10
Payload (without Bits 41
CRC)

ETSI



3GPP TS 38.101-4 version 16.20.0 Release 16

A.3.3.2.3

A3.3.24

A.3.3.2.5

Table A.3.3.2.5-1: PDCCH Reference Channels (Time domain allocation 1 symbol)

454

ETSI TS 138 101-4 V16.20.0 (2025-04)

Reference measurement channels for SCS 60 kHz FR1

Reference measurement channels for SCS 60 kHz FR2

Reference measurement channels for SCS 120 kHz FR2

Parameter Unit Value
Reference R.PDCCH.5- | R.PDCCH.5- | R.PDCCH.5- | R.PDCCH.
channel 1.1 TDD 1.2 TDD 1.3 TDD 5-1.4 TDD
Subcarrier kHz 120 120 120 120
spacing
CORESET 60 60 60 60
frequency domain
allocation
CORESET time 1 1 1 1
domain allocation
Aggregation level 2 4 8 8
DCI Format 10 11 11 26
Payload (without Bits 40 56 56 12
CRC)

Table A.3.3.2.5-2: PDCCH Reference Channel (Time domain allocation 2 symbols)

Parameter Unit Value
Reference R.PDCCH.5-
channel 2.1 TDD
Subcarrier kHz 120
spacing
CORESET 60
frequency domain
allocation
CORESET time 2
domain allocation
Aggregation level 16
DCI Format 10
Payload (without Bits 40
CRC)

A.3.4 Reference measurement channels for PBCH demodulation

requirements

A.3.4.1 Reference measurement channels for FR1

Table A.3.4.1-1: PBCH Reference Channel

Parameter Unit Value
Reference channel R.PBCH.1 R.PBCH.2
SS/PBCH block subcarrier spacing kHz 15 30
Modulation QPSK QPSK
Target coding rate 56/864 56/864
Payload (without CRC and timing bits 24 24
related PBCH payload bits)
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Table A.3.4.2-1: PBCH Reference Channel

Parameter Unit Value
Reference channels R.PBCH.5 R.PBCH.6
SS/PBCH block subcarrier spacing kHz 120 240
Modulation QPSK QPSK
Target coding rate 56/864 56/864
Payload (without CRC and timing bits 24 24
related PBCH payload bits)

A4 CSI reference measurement channels

This clause defines the DL signal applicable to the reporting of channel state information (Clauses 6 and 8).

Tablesin this clause specifies the mapping of CQI index to Information Bit payload, which complies with the CQI
definition specified in clause 5.2.2.1 of TS 38.214 [12] and with M CS definition specified in clause 5.1.3 of

TS38.214[12].

Table A.4-1: Mapping of CQI Index to Information Bit payload (CQI table 1)

TBS Scheme TBS.1-1 | TBS.1-2 |
MCS table 640QAM
Number of allocated PDSCH resource blocks 66 66
Number of consecutive PDSCH symbols 12 12
Number of PDSCH MIMO layers 1 2
Number of DMRS REs (Note 1) 24 24
Overhead for TBS determination 6 6
Available RE-s 7590 7590
CQI index Spectral MCS Modulatio Information Bit Payload per Slot
efficiency index n
0 OOR OOR OOR N/A N/A
1 0.2344 0 1800 3624
2 0.2344 0 1800 3624
3 0.3770 2 2856 5640
4 0.6016 4 QPSK 4480 8968
5 0.8770 6 6528 13064
6 1.1758 8 8712 17928
7 1.4766 11 11016 22032
8 1.9141 13 16QAM 14344 28680
9 2.4063 15 17928 35856
10 2.7305 18 20496 40976
11 3.3223 20 25104 50184
12 3.9023 22 29192 58384
13 4.5234 24 64QAM 33816 67584
14 5.1152 26 38936 77896
15 5.5547 28 42016 83976
Note 1:  Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
Note 2:  PDSCH is not scheduled on slots containing CSI-RS for tracking, CSI-RS for CSI acquisition and CSI-RS
for beam refinement or slots which are not full DL
Note 3: PDSCH is not scheduled on slots containing PBCH, i.e. slot#0 per 20ms periodicity
Note 4.  Spectral efficiency is based on MCS Table defined in Table 5.1.3.1-1 of TS 38.214 [12]
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Table A.4-2: Mapping of CQI Index to Information Bit payload (CQI table 2, Rank 1 and Rank 2)

TBS Scheme TBS.2 | TBS.2 | TBS.2 | TBS.2 | TBS.2 | TBS.2 | TBS.2 | TBS.2
-1 -2 -3 -4 -5 -6 -7 -8
MCS table 256QAM
Number of allocated PDSCH resource 52 52 106 106 8 16 32 51
blocks
Number of consecutive PDSCH symbols 12 12 12 12 12 12 12 12
Number of PDSCH MIMO layers 1 2 1 2 1 1 1 2
Number of DMRS REs (Note 1) 24 24 24 24 24 24 24 24
Overhead for TBS determination 0 0 0 0 0 0 6 0
Available RE-s for PDSCH 6240 6240 | 12720 | 12720 960 1920 3680 6120
CQl Spectral MCS Modulati Information Bit Payload per Slot
index efficienc index on
y
0 OOR OOR OOR N/A N/A N/A N/A N/A N/A N/A N/A
1 0.2344 0 1480 2976 2976 5896 224 456 848 2856
QPSK
2 0.3770 1 2408 4744 4744 9480 368 736 1416 4616
3 0.8770 3 5504 | 11016 | 11016 | 22536 848 1736 3240 | 10760
4 1.4766 5 9224 | 18432 | 18960 | 37896 | 1416 2856 5376 | 17928
5 1.9141 7 16QAM | 12040 | 24072 | 24576 | 49176 1864 3752 6912 | 23568
6 2.4063 9 15112 | 30216 | 30728 | 61480 | 2408 4608 8712 | 29192
7 2.7305 11 16896 | 33816 | 34816 | 69672 | 2600 5248 9992 | 33816
8 3.3223 13 20496 | 40976 | 42016 | 83976 | 3240 6400 | 12040 | 40976
9 3.9023 15 24576 | 49176 | 49176 | 98376 3752 7424 | 14344 | 48168
10 4.5234 17 64QAM | 28168 | 56368 | 57376 | 11477 | 4352 8712 | 16392 | 55304
6
11 5.1152 19 31752 | 63528 | 65576 | 13117 4864 9736 | 18432 | 62504
6
12 5.5547 21 34816 | 69672 | 69672 | 13937 | 5248 | 10760 | 20496 | 67584
6
13 6.2266 23 38936 | 77896 | 79896 | 15988 | 6016 | 12040 | 22536 | 75792
256QA 0
14 6.9141 25 M 43032 | 86040 | 88064 | 17620 | 6656 | 13320 | 25104 | 83976
8
15 7.4063 27 46104 | 92200 | 94248 | 18857 7040 14088 | 27144 | 90176
6

Note 1:  Number of DMRS REs includes the overhead of the DM-RS CDM groups without data

Note 2:  PDSCH is not scheduled on slots containing CSI-RS for tracking, CSI-RS for CSI acquisition and CSI-RS
for beam refinement or slots which are not full DL

Note 3: PDSCH is not scheduled on slots containing PBCH, i.e. slot#0 per 20ms periodicity

Note 4.  Spectral efficiency is based on MCS Table defined in Table 5.1.3.1-2 of TS 38.214 [12]
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Table A.4-3: Mapping of CQI Index to Information Bit payload (CQI table 2, Rank 3 and Rank 4)

TBS Scheme TBS.3-1 | TBS.3-2 | TBS.3-3 | TBS.3-4 | |
MCS table 256QAM
Number of allocated PDSCH resource blocks 52 52 106 106
Number of consecutive PDSCH symbols 12 12 12 12
Number of PDSCH MIMO layers 3 4 3 4
Number of DMRS REs (Note 1) 24 24 24 24
Overhead for TBS determination 0 0 0 0
Available RE-s for PDSCH 6240 6240 12720 12720
CQI index Spectral MCS Modulation Information Bit Payload per Slot
efficiency index
0 OOR OOR OOR N/A N/A N/A N/A
1 0.2344 0 4360 5896 8976 11784
2 0.3770 1 QPSK 7048 9480 14344 18976
3 0.8770 3 16392 22032 33816 45096
4 1.4766 5 27656 36896 56368 75792
5 1.9141 7 16QAM 35856 48168 73776 98376
6 2.4063 9 45096 60456 92200 | 122976
7 2.7305 11 51216 67584 | 104496 | 139376
8 3.3223 13 62504 81976 | 127080 | 167976
9 3.9023 15 64QAM 73776 98376 | 147576 | 196776
10 4.5234 17 83976 | 112648 | 172176 | 229576
11 5.1152 19 96264 127080 | 196776 | 262376
12 5.5547 21 104496 | 139376 | 213176 | 278776
13 6.2266 23 2560AM 116792 | 155776 | 237776 | 319784
14 6.9141 25 129128 | 172176 | 262376 | 352440
15 7.4063 27 139376 | 184424 | 278776 | 376896
Note 1:  Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
Note 2 PDSCH is not scheduled on slots containing CSI-RS for tracking, CSI-RS for CSI acquisition and CSI-RS
for beam refinement or slots which are not full DL
Note 3: PDSCH is not scheduled on slots containing PBCH, i.e. slot#0 per 20ms periodicity
Note 4:  Spectral efficiency is based on MCS Table defined in Table 5.1.3.1-2 of TS 38.214 [12]
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Table A.4-4: Mapping of CQI Index to Information Bit payload (CQI table 3)

TBS Scheme TBS.4-1 | TBS.4-2 | | | |
MCS table 64QAMLOWSE
Number of allocated PDSCH resource blocks 52 106
Number of consecutive PDSCH symbols 12 12
Number of PDSCH MIMO layers 1 1
Number of DMRS REs (Note 1) 24 24
Overhead for TBS determination 0 0
Available RE-s for PDSCH 6240 12720
CQI index Spectral MCS Modulatio Information Bit Payload per Slot
efficiency index n
0 OOR OOR OOR N/A N/A
1 0.0586 0 368 768
2 0.0977 2 608 1256
3 0.1523 4 984 2024
4 0.2344 6 1480 2976
5 0.3770 8 QPSK 2408 4744
6 0.6016 10 3752 7680
7 0.8770 12 5504 11016
8 1.1758 14 7296 14856
9 1.4766 16 9224 18960
10 1.9141 18 16QAM 12040 24576
11 2.4063 20 15112 30728
12 2.7305 22 16896 34816
13 3.3223 24 20496 42016
14 3.9023 26 64QAM 24576 49176
15 4.5234 28 28168 57376
Note 1 Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
Note 2 PDSCH is not scheduled on slots containing CSI-RS for tracking and CSI-RS for CSI acquisition or slots
which are not full DL
Note 3: PDSCH is not scheduled on slots containing PBCH, i.e. slot#0 per 20ms periodicity
A.5 OFDMA Channel Noise Generator (OCNG)

A.5.1 OCNG Patterns for FDD

A.5.1.1 OCNG FDD pattern 1: Generic OCNG FDD Pattern for all unused

REs

Table A.5.1.1-1: OP.1 FDD: Generic OCNG FDD Pattern for all unused REs

OCNG Parameters

OCNG Appliance

Control Region
(CORESET)

Data Region

Resources allocated

All unused REs (Note 1)

All unused REs (Note 2)

Structure

PDCCH

PDSCH

Content

Uncorrelated pseudo random
QPSK modulated data

Uncorrelated pseudo random QPSK
modulated data

Transmission scheme for multiple
antennas ports transmission

Single Tx port transmission

Spatial multiplexing using any
precoding matrix with dimensions
same as the precoding matrix for

PDSCH
Subcarrier Spacing Same as for RMC PDCCH in Same as for RMC PDSCH in the
the active BWP active BWP

Power Level

Same as for RMC PDCCH

Same as for RMC PDSCH

Note 1:
Note 2:

All unused REs in the active CORESETS appointed by the search spaces in use.
Unused available REs refer to REs in PRBs not allocated for any physical channels, CORESETS,
synchronization signals or reference signals, and excluding REs in all the available PDSCH DMRS CDM

groups, in channel bandwidth.
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A.5.2 OCNG Patterns for TDD

A.5.2.1 OCNG TDD pattern 1: Generic OCNG TDD Pattern for all unused

REs
Table A.5.2.1-1: OP.1 TDD: Generic OCNG TDD Pattern for all unused REs
OCNG Appliance Control Region Data Region
OCNG Parameters (CORESET)
Resources allocated All unused REs (Note 1) All unused REs (Note 2)
Structure PDCCH PDSCH
Content Uncorrelated pseudo random Uncorrelated pseudo random QPSK
QPSK modulated data modulated data
Transmission scheme for multiple Single Tx port transmission Spatial multiplexing using any
antennas ports transmission precoding matrix with dimensions
same as the precoding matrix for
PDSCH
Subcarrier Spacing Same as for RMC PDCCH in Same as for RMC PDSCH in the
the active BWP active BWP
Power Level Same as for RMC PDCCH Same as for RMC PDSCH
Note 1:  All unused REs in the active CORESETS appointed by the search spaces in use.
Note 2:  Unused available REs refer to REs in PRBs not allocated for any physical channels, CORESETS,
synchronization signals or reference signals, and excluding REs in all the available PDSCH DMRS CDM
groups, in channel bandwidth.
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A.6 SL reference measurement channels

A.6.1 General

The transport block size (TBS) determination procedure is described in clause 8.1.3 of TS 38.214 [12].

A.6.2 Reference measurement channels for PSSCH performance
requwements
A.6.2.1 Reference measurement channels for SCS 15 kHz FR1
A.6.2.2 Reference measurement channels for SCS 30 kHz FR1
Table A.6.2.2-1: PSSCH Reference Channel
Parameter Unit Value
R.PSSCH. R.PSSCH. R.PSSCH. R.PSSCH. R.PSSCH.
Reference channel 2-1.1 2-1.2 2-1.3 2-1.4 2-1.5
Channel bandwidth MHz 20 20 20 20 20
Subcarrier spacing kHz 30 30 30 30 30
Allocated resource blocks RB 20 20 10 10 10
CP-OFDM symbols for slot with
PSFCH(Note 1) 9 9 9 9 9
CP-OFDM symbol