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[bookmark: OLE_LINK2]<Start of change1>
[bookmark: _Toc21338137][bookmark: _Toc29808245][bookmark: _Toc37068164][bookmark: _Toc37083707][bookmark: _Toc37084049][bookmark: _Toc40209411][bookmark: _Toc40209753][bookmark: _Toc45892712][bookmark: _Toc53176569][bookmark: _Toc61120845][bookmark: _Toc67917989][bookmark: _Toc76297543][bookmark: _Toc76571473][bookmark: _Toc76650615][bookmark: _Toc76653731][bookmark: _Toc83742341]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
CSI	Channel-State Information
CSI-IM	CSI Interference Measurement
CSI-RS	CSI Reference Signal
CW	Codeword
CQI	Channel Quality Indicator
CRC	Cyclic Redundancy Check
CRI	CSI-RS Resource Indicator
DC	Dual Connectivity
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-Standalone Operation Mode
OCC	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	Standalone operation mode
SCI	Sidelink Control Information
SCS	Subcarrier Spacing
SINR	Signal-to-Interference-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
<End of change1>

<Start of change2>
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.
Table 5.3-1: Common test Parameters
	Parameter
	Unit
	Value

	Carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 1)
	
	0

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #01

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Number of PDCCH candidates
	
	1

	
	Frequency domain resource allocation for CORESET
	
	Start from RB = 0 with contiguous RB allocation

	
	TCI state
	
	TCI state #1

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	CSI-RS resource 1: 4
CSI-RS resource 2: 8
CSI-RS resource 3: 4
CSI-RS resource 4: 8

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	3

	
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20
30 kHz SCS: 40

	
	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

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size /4)*4

	
	QCL info
	
	TCI state #0

	TCI state #0
	Type 1 QCL information 
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type D

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type D

	PDCCH Precoding configuration
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with REG bundling granularity for number of Tx larger than 1

	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

	Physical signals, channels mapping and precoding
	
	As specified in Annex B.4.1

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2 for FDD.
For TDD, specific to each TDD UL-DL 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.


<End of change2>
<Start of change3>
7.2	PDSCH demodulation requirements
The parameters specified in Table 7.2-1 are valid for all PDSCH demodulation tests unless otherwise stated.
Table 7.2-1: Common Test Parameters
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	PTRS epre-Ratio
	
	0

	Actual carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)
	RBs
	0

	
	Subcarrier spacing
	kHz
	60 or 120

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-2 [7] for tested channel bandwidth and subcarrier spacing

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #01

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	
	0

	
	Number of PRBs in CORESET
	
	Table 7.2-2 for tested channel bandwidth and subcarrier spacing

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	CCE-to-REG mapping type
	
	Non-interleaved

	
	DCI format
	
	1_1

	
	TCI state
	
	TCI state #1

	
	PDCCH & PDCCH DMRS Precoding configuration
	
	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

	Cross carrier scheduling
	
	Not configured

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0 for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	6 for CSI-RS resource 1 and 3
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 (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resource 1,2,3,4
120 kHz SCS: 160 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	60 kHz SCS: 
40 for CSI-RS resource 1 and 2
41 for CSI-RS resource 3 and 4

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 size/4)*4

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	12

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80
120 kHz SCS: 160

	
	CSI-RS offset
	
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4) *4

	
	QCL info
	
	TCI state #1

	ZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	12

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80
120 kHz SCS: 160

	
	CSI-RS offset
	
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4) *4

	CSI-RS for beam refinement
	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 8 for CSI-RS resource 1
l0 = 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 (ρ)
	
	3 for CSI-RS resource 1,2

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resource 1,2
120 kHz SCS: 160 for CSI-RS resource 1,2

	
	CSI-RS offset
	Slots
	0 for CSI-RS resource 1,2

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4)*4

	
	Repetition
	
	ON

	
	QCL info
	
	TCI state #1

	PDSCH DMRS configuration
	Antenna ports indexes
	
	{1000} for Rank 1 tests
{1000, 1001} for Rank 2 tests


	
	Position of the first DMRS for PDSCH mapping type A
	
	2

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1

	TCI state #0
	Type 1 QCL information

	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information

	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type D

	TCI state #1
	Type 1 QCL information

	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information

	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type D

	PTRS configuration
	Frequency density (KPT-RS)
	
	2

	
	Time density (LPT-RS)
	
	1

	
	Resource Element Offset
	
	2

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	4

	HARQ ACK/NACK bundling
	
	Multiplexed

	Redundancy version coding sequence
	
	{0,2,3,1}

	PDSCH & PDSCH DMRS Precoding configuration
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, andwith Wideband granularity

	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

	Physical signals, channels mapping and precoding
	
	As specified in Annex B.4.1

	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.


<End of change3>
<Start of change4>
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.
Table 7.3-1: Common test Parameters
	Parameter
	Unit
	Value

	Carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 1)
	
	0

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #01

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Number of PDCCH candidates
	
	1

	
	Frequency domain resource allocation for CORESET
	
	Start from RB = 0 with contiguous RB allocation

	
	TCI state
	
	TCI state #1

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	CSI-RS resource 1: 4
CSI-RS resource 2: 8
CSI-RS resource 3: 4
CSI-RS resource 4: 8

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	3

	
	CSI-RS periodicity
	Slots
	160

	
	CSI-RS offset
	Slots
	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 size/4)*4

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for beam refinement
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	CSI-RS resource 1: 8
CSI-RS resource 2: 9

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	3

	
	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

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4) *4

	
	Repetition
	
	ON

	
	QCL info
	
	TCI state #1

	PDCCH & PDCCH DMRS Precoding configuration
	
	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

	TCI state #0
	Type 1 QCL information
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type D

	TCI state #1
	Type 1 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type D

	Physical signals, channels mapping and precoding
	
	As specified in Annex B.4.1

	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

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.3.

	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.


<End of change4>
<Start of change5>
[bookmark: _Toc76297912][bookmark: _Toc76571842][bookmark: _Toc76650984][bookmark: _Toc76654101][bookmark: _Toc83742711]11.1.1.1.2	Applicability of requirements for mandatory UE V2X features with capability signalling
The performance requirements in Table 11.1.1.1.2-1 shall apply for V2X UEs which support mandatory UE features with capability signalling only.
Table 11.1.1.1.2-1: Requirements applicability for mandatory features with UE capability signalling
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	Support of synchronization sources for NR sidelink (sync-Sidelink-r16)
	FR1
	PSBCHPSSCH
	Clause 11.1.2.1.1
Clause 11.1.6.1.1
Clause 11.1.7.1.1Clause 11.1.4.1.1
	

	
	
	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 (psfch-FormatZeroSidelink-r16)
	FR1
	PSSCH
	Clause 11.1.2.1.1
Clause 11.1.6.1.1
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
	


<End of change5>
<Start of change6>
[bookmark: _Toc76297914][bookmark: _Toc76571844][bookmark: _Toc76650986][bookmark: _Toc76654103][bookmark: _Toc83742713]11.1.2	PSSCH demodulation requirements
[bookmark: _Toc76297915][bookmark: _Toc76571845][bookmark: _Toc76650987][bookmark: _Toc76654104][bookmark: _Toc83742714]11.1.2.1	2Rx requirements
[bookmark: _Toc76297916][bookmark: _Toc76571846][bookmark: _Toc76650988][bookmark: _Toc76654105][bookmark: _Toc83742715]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 requirements 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
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2
	Test 3

	Active cell(s)
	
	None

	Sidelink UE 1
	Sidelink transmissions
	
	PSCCH + PSSCH 

	
	PSSCH DMRS pattern (Note 1)
	
	{3,4}
	{2,3}
	{2,2}

	
	Index of sub-channel allocation
	
	[0,1]
	[0,1]
	[0]

	
	Timing offset (Note 2)
	s
	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 signalTime offset of sidelink UE receive signal with respect to GNSS referring timing.
Note 3:	Frequency offset of transmitted Sidelink UE signalFrequency offset of sidelink UE receive signal with respect to GNSS reference frequency.



Table 11.1.2.1.1‑2: Minimum performance
	Test num.
	Reference channel
	Bandwidth (MHz)/
Subcarrier spacing(kHz)
	Modulation format and code rate
	Propagation condition
	Reference value

	
	
	
	
	
	PSSCH BLER (%)
	SNR(dB) of PSSCH

	1
	R.PSSCH.2-1.1
	20 / 30
	QPSK, 0.30
	TDLA30-2700
	10%
	3.4

	2
	R.PSSCH.2-1.2
	20 / 30
	16QAM, 0.37
	TDLA30-1400
	
	8.8

	3
	R.PSSCH.2-1.3
	20 / 30
	64QAM, 0.43
	TDLA30-180
	
	14.8



11.1.3	PSCCH demodulation requirements
[bookmark: _Toc76297917][bookmark: _Toc76571847][bookmark: _Toc76650989][bookmark: _Toc76654106][bookmark: _Toc83742716]11.1.3.1	2Rx requirements
[bookmark: _Toc76297918][bookmark: _Toc76571848][bookmark: _Toc76650990][bookmark: _Toc76654107][bookmark: _Toc83742717]11.1.3.1.1	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 this test scenario, GNSS or GNSS-equivalent synchronization source is used and Sidelink UE 1 transmits PSCCH and PSSCH.
Table 11.1.3.1.1-1: Test Parameters
	Parameter
	Unit
	Test 1

	Active cell(s)
	
	None

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH+PSSCH

	
	Timing offset (Note 1)
	s
	CP/2-12*64*Tc

	
	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 signalTime offset of Sidelink UE receive signal with respect to GNSS reference timing.
NOTE 2:	Frequency offset of transmitted Sidelink UE signalFrequency offset of Sidelink UE receive 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
	Test number
	PSCCH Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation condition
	Reference value

	
	
	
	
	Probability of missed PSCCH (%)
	SNR (dB) of PSCCH

	1
	R.PSCCH.2-1.1
	20 / 30
	TDLA30-1400
	1
	4.7



[bookmark: _Toc76654108][bookmark: _Toc83742718]11.1.4	PSBCH demodulation requirements
[bookmark: _Toc76297919][bookmark: _Toc76571849][bookmark: _Toc76650991][bookmark: _Toc76654109][bookmark: _Toc83742719]11.1.4.1	2Rx requirements
[bookmark: _Toc76297920][bookmark: _Toc76571850][bookmark: _Toc76650992][bookmark: _Toc76654110][bookmark: _Toc83742720]11.1.4.1.1	Minimum requirements
The purpose of the requirements in this subclause is to verify the PSBCH demodulation performance with a single 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.The Sidelink UE 1 is synchronized to SLSS as synchronization reference.
Table 11.1.4.1.1-1: Test Parameters
	Parameter
	Unit
	Test 1

	Active cell(s)
	
	None

	Sidelink UE 1
	Sidelink Transmissions
	
	SLSS+PSBCH (Note 3)

	
	slssid
	
	0

	
	Time offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	SLSSGNSS

	
	Antenna configuration
	
	1x2 Low

	Note 1:	Time offset of transmitted Sidelink UE 1 signalTime offset of Sidelink UE receive signal with respect to GNSS reference timing.
Note 2:	Frequency offset of transmitted Sidelink UE 1 signalFrequency offset of Sidelink UE receive 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
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	PSBCH Reference channel
	Propagation condition
	Reference value

	
	
	
	
	Probability of missed PSBCH (%)
	SNR (dB) 

	1
	20 / 30
	R.PSBCH.2-1
	TDLA30-180
	1
	0.1



[bookmark: _Toc76654111][bookmark: _Toc83742721]11.1.5	PSFCH demodulation requirements
[bookmark: _Toc76297921][bookmark: _Toc76571851][bookmark: _Toc76650993][bookmark: _Toc76654112][bookmark: _Toc83742722]11.1.5.1	2Rx requirements
[bookmark: _Toc76297922][bookmark: _Toc76571852][bookmark: _Toc76650994][bookmark: _Toc76654113][bookmark: _Toc83742723]11.1.5.1.1	Minimum requirements
11.1.5.1.1.1	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)
	s
	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 signalTime offset of sidelink UE receive signal with respect to GNSS referring timing.
Note 3:      Frequency offset of transmitted Sidelink UE signalFrequency offset of sidelink UE receive signal with respect to GNSS reference frequency.



The NACK missed detection probability shall not exceed 1% at the SNR given in table 11.1.5.1.1.1-2.
Table 11.1.5.1.1.1-2: Minimum requirements
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation condition
	Reference value

	
	
	
	NACK missed detection 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:
	
where:
-	#(false NACK bits) denotes the number of detected NACK bits.
-	#(NACK bits) denotes the number of encoded bits per slot
-	#(PSFCH DTX) denotes the number of DTX occasions
The test parameters are configured in table 11.5.1.1.1-1.
The DTX to NACK probability shall not exceed 1%.

[bookmark: OLE_LINK93][bookmark: _Toc76297923][bookmark: _Toc76571853][bookmark: _Toc76650995][bookmark: _Toc76654114][bookmark: _Toc83742724]11.1.6	Power imbalance performance with two links
[bookmark: _Toc76297924][bookmark: _Toc76571854][bookmark: _Toc76650996][bookmark: _Toc76654115][bookmark: _Toc83742725]11.1.6.1	2RX requirements
[bookmark: _Toc76297925][bookmark: _Toc76571855][bookmark: _Toc76650997][bookmark: _Toc76654116][bookmark: _Toc83742726]11.1.6.1.1	Minimum requirements
The purpose of this test is to check the demodulation performance when receiving PSSCH transmissions from two Sidelink UEs with power imbalance in one slot.
The minimum requirements 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.

[bookmark: OLE_LINK103]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 UE 1
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	[bookmark: OLE_LINK148]PSSCH DMRS pattern(Note 1)
	
	[bookmark: OLE_LINK149]{2,3}

	
	Sub-channel allocation 
	
	Sub-channel 0

	
	Time offset (Note 2)
	s
	0

	
	Frequency offset (Note 3)
	Hz
	0

	
	Antenna configuration
	
	1x2 Low

	
	PSFCH periodicity
	Slots
	4

	
	MinTimeGapPSFCH
	Slots 
	3

	Sidelink UE 2
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH DMRS pattern(Note 1)
	
	{2,3}

	
	Sub-channel allocation 
	
	Sub-channnel 3

	
	[bookmark: OLE_LINK150]Time offset (Note 2)
	s
	0

	
	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 signalTime offset of received signal by Sidelink UE with respect to GNSS reference timing.
Note 3:	Frequency offset of transmitted Sidelink UE signalFrequency offset of received signal by Sidelink UE with respect to GNSS reference frequency.



Table 11.1.6.1.1-2: Minimum performance
	Test number
	Bandwidth (MHz)/
Subcarrier spacing(kHz)
	Sidelink UE
	PSSCH Reference channel
	Modulation format and
code rate
	[bookmark: OLE_LINK17]Propagation condition
	Reference value

	
	
	
	
	
	
	PSSCH BLER (%)
	SNR (dB) 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.



[bookmark: _Toc76297926][bookmark: _Toc76571856][bookmark: _Toc76650998][bookmark: _Toc76654117][bookmark: _Toc83742727]11.1.7	HARQ buffer soft combining test
[bookmark: _Toc76297927][bookmark: _Toc76571857][bookmark: _Toc76650999][bookmark: _Toc76654118][bookmark: _Toc83742728]11.1.7.1	2Rx requirement
[bookmark: _Toc76297928][bookmark: _Toc76571858][bookmark: _Toc76651000][bookmark: _Toc76654119][bookmark: _Toc83742729]11.1.7.1.1	Minimum requirement
The purpose of this test 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.

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 UE i,
0 ≤ i ≤ n
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH DMRS pattern 
	
	{2}

	
	Time gap between initial transmission and retransmission
	Slots
	[n (Note 3)]

	
	Timing offset (Note 4)
	s
	0

	
	Frequency offset (Note 5)
	Hz
	0

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2 Low

	
	Redundancy version coding sequence
	
	{0,2}

	PSFCH resource period
	Slots
	1

	Note 1:	n is the number of HARQ process UE can support (based on IE harq-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 = n if n < 32, otherwise k = 31
Note 4:	Time offset of transmitted Sidelink UE signalTime offset of Sidelink UE receive signal is with respect to GNSS reference timing.
Note 5:	Frequency offset of transmitted Sidelink UE signalFrequency offset of Sidelink UE receive signal is with respect to GNSS reference frequency.



Table 11.1.7.1.1-2: Minimum performance
	Test num.
	Bandwidth (MHz) /
Subcarrier spacing(kHz)
	PSSCH Reference channel
	Propagation condition
	Reference value

	
	
	
	
	PSSCH BLER (%)
	SNR (dB) of PSSCH

	1
	20 / 30
	R.PSSCH.2-1.5
	AWGN
	5
	10.9



[bookmark: _Toc76297929][bookmark: _Toc76571859][bookmark: _Toc76651001][bookmark: _Toc76654120][bookmark: _Toc83742730][bookmark: OLE_LINK110]11.1.8	PSCCH decoding capability test
[bookmark: _Toc76297930][bookmark: _Toc76571860][bookmark: _Toc76651002][bookmark: _Toc76654121][bookmark: _Toc83742731]11.1.8.1	2RX requirements
[bookmark: _Toc76297931][bookmark: _Toc76571861][bookmark: _Toc76651003][bookmark: _Toc76654122][bookmark: _Toc83742732]11.1.8.1.1	Minimum requirements
The purpose of this test 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 UEs transmit PSCCHs and corresponding PSSCHs to the tested UE per slot with each UE occupying one subchannel.
-	x UEs transmit 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] is included in PSCCH.
Where x equals to: 
-	The number of PSFCH(s) resources that the tested UE can transmit in a slot (i.e. IE 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 transmit in a slot is less than 10
-	10, otherwise.
The probability of PSCCH miss detection is calculated as follows:

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.

[bookmark: OLE_LINK114]Table 11.1.8.1.1-1:  Test Parameters
	[bookmark: OLE_LINK137]Parameter
	Unit
	Value

	Member ID (Note 1)
	
	0

	Sidelink UE i,
0 ≤ i ≤ 9 (Note 5)
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	Timing offset (Note 2)
	s
	0

	
	Frequency offset (Note 3)
	Hz
	0

	
	Synchronization source
	
	GNSS

	
	Propagation Channel
	
	Static propagation condition without external noise

	
	Antenna configuration
	
	1x2 Low

	
	PSSCH RMC
	
	[bookmark: OLE_LINK44]R.PSSCH.2-1.1

	
	PSCCH RMC (Note 4)
	
	[bookmark: OLE_LINK46]R.PSCCH.2-1.1

	
	Source ID
	
	0

	
	PSFCH periodicity
	Slots
	1

	
	MinTimeGapPSFCH
	Slots
	2

	
	PSFCH Resource (Note 6)
	RB index
	
	10*i

	
	
	CS pair index
	
	0

	Note 1: 	Member ID is an identifier uniquely identifying a member.
Note 2: 	Time offset of transmitted Sidelink UE signalTime offset of received signal by Sidelink UE with respect to GNSS reference timing.
Note 3: 	Frequency offset of transmitted Sidelink UE signalFrequency offset of Sidelink UE received signal by with respect to GNSS reference frequency.
[bookmark: OLE_LINK21]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
	[bookmark: OLE_LINK166]Test 
Number
	[bookmark: OLE_LINK16]Bandwidth (MHz) /
Subcarrier spacing(kHz)
	PSCCH Reference channel
	Propagation Channel
	Reference value

	
	
	
	
	Probability of missed PSCCH (%)

	1
	40 / 30
	R.PSCCH.2-1.1
	Static propagation condition without external noise
	1



[bookmark: _Toc76297932][bookmark: _Toc76571862][bookmark: _Toc76651004][bookmark: _Toc76654123][bookmark: _Toc83742733]11.1.9	PSFCH decoding capability test
[bookmark: _Toc76297933][bookmark: _Toc76571863][bookmark: _Toc76651005][bookmark: _Toc76654124][bookmark: _Toc83742734]11.1.9.1	2RX requirements
[bookmark: _Toc76297934][bookmark: _Toc76571864][bookmark: _Toc76651006][bookmark: _Toc76654125][bookmark: _Toc83742735]11.1.9.1.1	Minimum requirements
The purpose of this test is to verify the maximum number of PSFCHs received by UE per slot in group cast scenario by using ACK/NACK feedback mode. In each slot, a group of UEs transmits PSFCHs 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 is random per slot.
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 UE i,
0 ≤ i ≤ N-1(Note 3)
	Sidelink transmissions for 
	
	PSFCH

	
	Timing offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Propagation Channel
	
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	
	1x2 Low

	
	[bookmark: OLE_LINK35]Member ID(Note 4)
	
	i

	
	PSFCH resource allocation(Note 5) 
	
	[bookmark: OLE_LINK49][bookmark: OLE_LINK94]N UEs transmit PSFCHs one by one on each RB with CS pair index 0. i.e. UE 0 transmits PSFCH on RB 0, UE 1 transmits PSFCH on RB 1,…, UE (N-1) transmits PSFCH on RB N-1

	
	PSFCH periodicity
	Slots
	1

	[bookmark: OLE_LINK112]Note 1:	Time offset of transmitted Sidelink UE signalTime offset of received signal by Sidelink UE with respect to GNSS reference timing.
Note 2:	Frequency offset of transmitted Sidelink UE signalFrequency offset of received signal by Sidelink UE 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
	Test
Number
	Bandwidth (MHz) /
Subcarrier spacing(kHz)
	Propagation Channel
	Reference value

	
	
	
	[bookmark: OLE_LINK167]Probability of success detection slot with ACK only
	Probability of success detection slot with NACK or DTX

	1
	40 / 30
	Static propagation condition without external noise
	99
	99

	[bookmark: OLE_LINK170]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.
[bookmark: OLE_LINK171]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.


<End of change6>
<Start of change7>
[bookmark: _Toc37083993][bookmark: _Toc37084335][bookmark: _Toc40209697][bookmark: _Toc40210039][bookmark: _Toc45892998][bookmark: _Toc53176863][bookmark: _Toc61121191][bookmark: _Toc67918387][bookmark: _Toc76297968][bookmark: _Toc76571898][bookmark: _Toc76651040][bookmark: _Toc76654160][bookmark: _Toc83742770][bookmark: _Toc21338421][bookmark: _Toc29808529][bookmark: _Toc37068448][bookmark: _Toc37257401][bookmark: _Toc45892532][bookmark: _Toc53176158][bookmark: _Toc61120123][bookmark: _Toc67917339][bookmark: _Toc76297378][bookmark: _Toc76571319][bookmark: _Toc21338158][bookmark: _Toc29808266][bookmark: _Toc37068185][bookmark: _Toc37257138][bookmark: _Toc45892269][bookmark: _Toc53175895][bookmark: _Toc61119860][bookmark: _Toc67917076][bookmark: _Toc37257140][bookmark: _Toc45892271][bookmark: _Toc53175897][bookmark: _Toc61119862][bookmark: _Toc67917078][bookmark: _Toc21338296][bookmark: _Toc29808404][bookmark: _Toc37068323][bookmark: _Toc37083868][bookmark: _Toc37084210][bookmark: _Toc40209572][bookmark: _Toc40209914][bookmark: _Toc45892873][bookmark: _Toc53176738][bookmark: _Toc61121060][bookmark: _Toc21338432][bookmark: _Toc29808540][bookmark: _Toc37068459][bookmark: _Toc37084004][bookmark: _Toc37084346][bookmark: _Toc40209708][bookmark: _Toc40210050][bookmark: _Toc45893009][bookmark: _Toc53176874][bookmark: _Toc61121202][bookmark: _Toc61120875][bookmark: _Toc21338160][bookmark: _Toc29808268][bookmark: _Toc37068187][bookmark: _Toc37083730][bookmark: _Toc37084072][bookmark: _Toc40209434][bookmark: _Toc40209776][bookmark: _Toc45892735][bookmark: _Toc53176592][bookmark: _Toc13090857][bookmark: _Toc506297208]A.4	CSI reference measurement channels
This clause defines the DL signal applicable to the reporting of channel state information (Clauses 6 and 8).
Tables in 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 MCS definition specified in clause 5.1.3 of TS 38.214 [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
	64QAM

	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 efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	
	
	
	

	1
	0.2344
	0
	QPSK
	1800
	3624
	
	
	
	

	2
	0.2344
	0
	
	1800
	3624
	
	
	
	

	3
	0.3770
	2
	
	2856
	5640
	
	
	
	

	4
	0.6016
	4
	
	4480
	8968
	
	
	
	

	5
	0.8770
	6
	
	6528
	13064
	
	
	
	

	6
	1.1758
	8
	
	8712
	17928
	
	
	
	

	7
	1.4766
	11
	16QAM
	11016
	22032
	
	
	
	

	8
	1.9141
	13
	
	14343
	28680
	
	
	
	

	9
	2.4063
	15
	
	17928
	35856
	
	
	
	

	10
	2.7305
	18
	64QAM
	20496
	40976
	
	
	
	

	11
	3.3223
	20
	
	25104
	50184
	
	
	
	

	12
	3.9023
	22
	
	29192
	58384
	
	
	
	

	13
	4.5234
	24
	
	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]



Table A.4-2: Mapping of CQI Index to Information Bit payload (CQI table 2, Rank 1 and Rank 2)
	TBS Scheme
	TBS.2-1
	TBS.2-2
	TBS.2-3
	TBS.2-4
	TBS.2-5
	TBS.2-6
	TBS.2-7
	TBS.2-8

	MCS table
	256QAM
	

	Number of allocated PDSCH resource blocks
	52
	52
	106
	106
	8
	16
	32
	51

	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

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot
	

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	1
	0.2344
	0
	QPSK
	1480
	2976
	2976
	5896
	224
	456
	848
	1864

	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
	16QAM
	9224
	18432
	18960
	37896
	1416
	2856
	5376
	17928

	5
	1.9141 
	7
	
	12040
	24072
	24576
	49176
	1864
	3752
	6912
	23568

	6
	2.4063 
	9
	
	15112
	30216
	30728
	61480
	2408
	4608
	8712
	29192

	7
	2.7305 
	11
	64QAM
	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
	
	28168
	56368
	57376
	114776
	4352
	8712
	16392
	55304

	11
	5.1152 
	19
	
	31752
	63528
	65576
	131176
	4864
	9736
	18432
	62504

	12
	5.5547 
	21
	256QAM
	34816
	69672
	69672
	139376
	5248
	10760
	20496
	67584

	13
	6.2266
	23
	
	38936
	77896
	79896
	159880
	6016
	12040
	22536
	75792

	14
	6.9141
	25
	
	43032
	86040
	88064
	176208
	6656
	13320
	25104
	83976

	15
	7.4063 
	27
	
	46104
	92200
	94248
	188576
	7040
	14088
	27144
	90176

	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]



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 efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	N/A
	N/A
	
	

	1
	0.2344 
	0
	QPSK
	4360
	5896
	8976
	11784
	
	

	2
	0.3770 
	1
	
	7048
	9480
	14344
	18976
	
	

	3
	0.8770 
	3
	
	16392
	22032
	33816
	45096
	
	

	4
	1.4766 
	5
	16QAM
	27656
	36896
	56368
	75792
	
	

	5
	1.9141 
	7
	
	35856
	48168
	73776
	98376
	
	

	6
	2.4063 
	9
	
	45096
	60456
	92200
	122976
	
	

	7
	2.7305 
	11
	64QAM
	51216
	67584
	104496
	139376
	
	

	8
	3.3223 
	13
	
	62504
	81976
	127080
	167976
	
	

	9
	3.9023 
	15
	
	73776
	98376
	147576
	196776
	
	

	10
	4.5234 
	17
	
	83976
	112648
	172176
	229576
	
	

	11
	5.1152 
	19
	
	96264
	127080
	196776
	262376
	
	

	12
	5.5547 
	21
	256QAM
	104496
	139376
	213176
	278776
	
	

	13
	6.2266
	23
	
	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]



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 efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	
	
	
	

	1
	0.0586
	0
	QPSK
	368
	768
	
	
	
	

	2
	0.0977
	2
	
	608
	1256
	
	
	
	

	3
	0.1523
	4
	
	984
	2024
	
	
	
	

	4
	0.2344
	6
	
	1480
	2976
	
	
	
	

	5
	0.3770
	8
	
	2408
	4744
	
	
	
	

	6
	0.6016
	10
	
	3752
	7680
	
	
	
	

	7
	0.8770
	12
	
	5504
	11016
	
	
	
	

	8
	1.1758
	14
	
	7296
	14856
	
	
	
	

	9
	1.4766
	16
	16QAM
	9224
	18960
	
	
	
	

	10
	1.9141
	18
	
	12040
	24576
	
	
	
	

	11
	2.4063
	20
	
	15112
	30728
	
	
	
	

	12
	2.7305
	22
	64QAM
	16896
	34816
	
	
	
	

	13
	3.3223
	24
	
	20496
	42016
	
	
	
	

	14
	3.9023
	26
	
	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


<End of change7>
<Start of change8>
[bookmark: _Toc76297977][bookmark: _Toc76571907][bookmark: _Toc76651049][bookmark: _Toc76654169][bookmark: _Toc83742779]A.6.3	Reference measurement channels for PSCCH performance requirements
A.6.3.1	Reference measurement channels for SCS 15 kHz FR1
A.6.3.2	Reference measurement channels for SCS 30 kHz FR1
Table A.6.3.2-1: PSCCH Reference Channel
	Parameter
	Unit
	Value

	Reference channel 
	
	R.PSCCH.2-1.1

	Allocated resource blocks
	PRBs
	10

	OFDM Symbols per slot (Note 2)
	Symbols
	2

	Modulation
	
	QPSK

	Payload (without CRC)
	Bits
	26

	CRC
	Bits
	24

	SCI Format 
	
	1-A

	Binary Channel Bits
	Bits
	180

	NOTE 1: 		The first OFDM symbol of a PSSCH and its associated PSCCH is duplicated as described in clauses 8.3.1.5 and 8.3.2.3 of TS 38.211. This symbol is used for AGC and not used for demodulation.
NOTE 2: 	First OFDM symbol is not included.



[bookmark: _Toc76297978][bookmark: _Toc76571908][bookmark: _Toc76651050][bookmark: _Toc76654170][bookmark: _Toc83742780]A.6.4	Reference measurement for PSBCH performance requirements
A.6.4.1	Reference measurement channels for SCS 15 kHz FR1
A.6.4.2	Reference measurement channels for SCS 30 kHz FR1
Table A.6.4.2-1: PSBCH Reference Channel
	Parameter
	Unit
	Value

	Reference channel 
	
	R.PSBCH.2-1

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	PRBs
	11

	CP-OFDM Symbols per slot (see Note 1)
	Symbols
	8

	Modulation
	
	QPSK

	Transport Block Size (without CRC)
	Bits
	32

	Transport block CRC	
	Bits
	24

	Binary Channel Bits
	Bits
	1782

	Note 1:	PSBCH transmissions are rate-matched for 9 CP-OFDM symbols per slot. The first symbol is used for AGC and the last symbol is gap and shall not be used for PSBCH transmission as per TS 38.211.


<End of change8>

