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----- << Start of Change 1>> -----
[bookmark: _Toc13090857][bookmark: _Toc21338160][bookmark: _Toc29808268][bookmark: _Toc37068187][bookmark: _Toc37083730][bookmark: _Toc37084072][bookmark: _Toc40209434][bookmark: _Toc40209776][bookmark: _Toc45892735][bookmark: _Toc53176592][bookmark: _Toc506297208]11	V2X requirements
This clause contains the performance requirements for the sidelink physical channels specified for V2X Sidelink Communication.
[bookmark: _Toc61120866][bookmark: _Toc53176590][bookmark: _Toc45892733][bookmark: _Toc40209774][bookmark: _Toc40209432][bookmark: _Toc37084070][bookmark: _Toc37083728][bookmark: _Toc37068185][bookmark: _Toc29808266][bookmark: _Toc21338158]11.1	Demodulation performance requirements (Conducted requirements)
11.1.1	General
11.1.1.1	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 requirements in Clause 11.1 are mandatory for UE supporting NR SL operation (sl-Reception-r16), except test cases listed 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 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
	PSBCH
	Clause 11.1.4.1.1TBA
	

	Supports of PSFCH format 0 (psfch-FormatZeroSidelink-r16)
	FR1
	PSSCH
	Clause 11.1.2.1.1
Clause 11.1.6.1.1
Clause 11.1.7.1.1TBA
	

	
	
	PSCCH
	Clause 11.1.3.1.1TBA
	

	
	
	PSFCH
	Clause 11.1.5.1.1
Clause 11.1.9.1.1TBA
	


11.1.1.2	Common test parameters
Parameters specified in Table 11.1.1.2-1 are applied for all test cases in this clause unless otherwise stated.
Table 11.1.1.2-1: Common test parameters
	Parameter
	Unit
	Value

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

	
	Subcarrier spacing
	kHz
	30

	SL 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 38.101-1 [6] for tested channel bandwidth and subcarrier spacing

	PT-RS configuration
	
	PT-RS is not configured

	Symbols for all unused REs
	
	TBA

	Resource pool configuration
	PSCCH Time resource
	Symbols
	2

	
	PSCCH Frequency resource
	PRBs
	10

	
	PSFCH number of cyclic shift pairs
	
	n1

	
	PSFCH hopping ID
	
	0

	
	PSFCH candidate resource type
	
	allocSubCH

	
	Set of PRBs for PSFCH transmission
	
	ones(1,100) for 40 MHz and 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.



11.1.2	PSSCH demodulation requirements
11.1.2.1	2Rx requirements
[bookmark: _Toc21338169][bookmark: _Toc29808277][bookmark: _Toc37068196][bookmark: _Toc37083739][bookmark: _Toc37084081][bookmark: _Toc40209443][bookmark: _Toc40209785][bookmark: _Toc45892744][bookmark: _Toc53176601][bookmark: _Toc61120883]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

	Resource pool configuration
	
	As specified in Table A.7-1 (Configuration #1-V2X)

	Active cell(s)
	
	None

	Sidelink UE 1
	Sidelink transmissions
	
	PSCCH + PSSCH 

	
	2nd stage SCI format 2-A configuration
	Payloads
	Bits
	35
	35
	35

	
	
	α
	
	1
	1
	1

	
	
	βoffset
	
	3.5
	5
	5

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

	
	Frequency offset (Note 2)
	Hz
	+600

	
	Synchronization
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2

	PSFCH resource period
	Slot
	4
	4
	4

	MinTimeGapPSFCH
	Slot
	3
	3
	3

	Note 1:	Time offset of sidelink UE receive signal with respect to GNSS referring timing.
Note 2:	Frequency offset of sidelink UE with respect to GNSS reference frequency.

	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)
	
	CP/2-12*64*Tc

	
	Frequency offset (Note 3)
	Hz
	+600

	
	Synchronization
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2

	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 sidelink UE receive signal with respect to GNSS referring timing.
Note 3:	Frequency offset of sidelink UE 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]TBD

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

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



11.1.3	PSCCH demodulation requirements
11.1.3.1	2Rx requirements
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

	Communication resource pool configuration
	
	TBA

	Active cell(s)
	
	None

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH+PSSCH

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

	
	Frequency offset (Note 2)
	Hz
	+600

	
	Synchronization
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2 Low

	
	PSSCH RMC
	
	R.PSSCH.2-1.1TBA

	NOTE 1:	Time offset of Sidelink UE receive signal with respect to GNSS reference timing.
NOTE 2:	Frequency offset of Sidelink UE 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
	[4.6]TBA



11.1.4	PSBCH demodulation requirements
11.1.4.1	2Rx requirements
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 is synchronized to SLSS as synchronization reference.
Table 11.1.4.1.1-1: Test Parameters
	Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	As specified in Table A.7-1

	Active cell(s)
	
	0

	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
	
	SLSS

	
	Antenna configuration
	
	1x2 Low

	Note 1:	Time offset of Sidelink UE receive signal with respect to GNSS reference timing.
Note 2:	Frequency offset of Sidelink UE 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) of PSBCH

	1
	20 / 30MHz
	R.PSBCH.2-1
	TDLA30-180
	1
	[-0.5]TBD



11.1.5	PSFCH demodulation requirements
11.1.5.1	2Rx requirements
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

	Communication resource pool configuration
	
	[As specified in Table A.7-2
(Configuration #2-V2X)]

	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
	Ts
	CP/2-12*64*Tc

	Frequency offset
	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



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 MHz
	TDLA30-180
	1
	TBD[9.4]



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]11.1.6	Power imbalance performance with two links
11.1.6.1	2RX requirements
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
	[bookmark: OLE_LINK22][bookmark: OLE_LINK29]Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	xxx

	Active cell(s)
	
	None

	Active Sidelink UE(s)
	
	Sidelink UE 1, Sidelink UE 2

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH RMC
	
	xxx

	
	RB allocation
	
	PRB (0~9)

	
	Time offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2

	
	SCI format 2-A configuration
	Payloads
	Bits
	35

	
	
	
	
	1

	
	
	
	
	3.5

	[bookmark: _Hlk63295379]
	PSFCH periodicity
	Slots
	4

	
	MintimeGapPSFCH
	Slots 
	3

	Sidelink UE 2
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH RMC
	
	xxx

	
	RB allocation
	
	PRB (30~39)

	
	Time offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2

	
	SCI format 2-A configuration
	Payloads
	Bits
	35

	
	
	
	
	1

	
	
	
	
	3.5

	
	PSFCH periodicity
	Slots
	4

	
	MintimeGapPSFCH
	Slots 
	3

	Note 1:	Time offset of Sidelink UE receive signal with respect to GNSS reference timing.
Note 2:	Frequency offset of Sidelink UE with respect to GNSS reference frequency.

	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

	
	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 received signal by Sidelink UE with respect to GNSS reference timing.
Note 3:	Frequency offset of 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 / 30MHz
	1
	R.PSSCH.2-1.4x
	QPSK, 0.30
	AWGN
	(Note 1) 
	TBD30.35

	
	
	2
	R.PSSCH.2-1.4x
	QPSK, 0.30
	AWGN
	TBD10
	TBD[4.7]

	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
11.1.7.1.1	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

	Communication resource pool configuration
	
	As specified in Table A.x-x
(Configuration xxx)

	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 23)]

	
	Timing offset (Note 34)
	s
	[0]

	
	Frequency offset (Note 45)
	Hz
	[0]

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2

	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 1:	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  and 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 one by one circularly for every slot and 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 one by one circularly for every slot in the third subchannel.
Note 23: 	k = n if n < 32, otherwise k = 31n is the number of HARQ process UE can support (based on IE harq-RxProcessSidelink)
Note 34:	Time offset of Sidelink UE receive signal is with respect to GNSS reference timing.
Note 45:	Frequency offset of Sidelink UE 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 MHz/ 30
	R.PSSCH.2-1.5CD.x
	AWGN
	5
	[TBD]



[bookmark: OLE_LINK110]11.1.8	PSSCH/PSCCH decoding capability test
11.1.8.1	2RX requirements
11.1.8.1.1	Minimum requirements
The purpose of this test is to verify the maximum number of Sidelink processes 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
[bookmark: OLE_LINK114]Table 11.1.8.1.1-1:  Test Parameters_
	Parameter
	Unit
	value

	Channel bandwidth
	MHz
	TBD

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

	
	Timing offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS 

	
	Propagation Channel
	
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	
	1x2

	
	PSSCH RMC
	
	R.PSSCH.2-x-y

	
	PSCCH RMC (Note 3)
	
	[bookmark: OLE_LINK115]R.PSCCH.2-x-y

	
	[bookmark: OLE_LINK133]PSFCH periodicity
	Slots
	1

	
	MintimeGapPSFCH
	Slots
	3

	Note 1: 	Time offset of Sidelink UE received signal with respect to GNSS reference timing.
Note 2: 	Frequency offset of Sidelink UE with respect to GNSS reference frequency.
Note 3: 	OCC index (in TS 38.211) for PSCCH DMRS is randomly selected between {0, 1, 2} for each PSCCH transmission.

	[bookmark: OLE_LINK137]Parameter
	Unit
	value

	Sidelink UE i,
0 ≤ i ≤ 9 (Note 4)
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	Timing offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS 

	
	[bookmark: OLE_LINK24]Propagation Channel
	
	[bookmark: OLE_LINK25]Static propagation condition without external noise

	
	Antenna configuration
	
	1x2 Low

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

	
	PSCCH RMC (Note 3)
	
	[bookmark: OLE_LINK46]R.PSCCH.2-1.1

	Note 1: 	Time offset of received signal by Sidelink UE with respect to GNSS reference timing.
Note 2: 	Frequency offset of Sidelink UE with respect to GNSS reference frequency.
Note 3: 	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 4: 	Each UE occupies one sub-channel so that all sub-channels are filled.
Note 5: 	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
	Bandwidth
	PSCCH Reference channel
	Reference value

	
	
	Probability of missed PSCCH (%)

	[20] MHz
	R.PSCCH.x
	1

	[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




11.1.9	PSFCH decoding capability test
11.1.9.1	2RX requirements
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, the tested UE transmits one PSSCH that occupies all the sub channels to a group of receiving UEs. Receiving UEs transmit ACKs or nothing randomly with equal probability to tested UE on the respective PSFCH resources.per TTI supported by the V2X UE.
The minimum requirements are specified in Table 11.1.9.1.1-2 with the test parameters specified in Table 11.1.9.1.1-1 
Table 11.1.9.1.1-1: Test parameters
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	[40]

	SCS
	kHz
	30

	Resource pool configuration 
	
	Configuration #X-V2X as specified in Table A.7-9

	Sidelink UE i,
0 ≤ i ≤ A-1
	Sidelink Transmissions
	
	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

	
	PSFCH resource allocation 
	
	TBD

	
	PSFCH transmission period
	Slot
	1

	Note 1:	Time offset of Sidelink UE receive signal with respect to GNSS reference timing.
Note 2:	Frequency offset of Sidelink UE with respect to GNSS reference frequency.
Note 3:     Candidate values of A are {5, 15, 25, 32, 35, 45, 50, 64} and A is equal to maximum number of PSFCHs received in a slot supported by UE.

	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]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 received signal by Sidelink UE with respect to GNSS reference timing.
Note 2:	Frequency offset of 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
	Reference value

	
	
	Probability of missed ACK (%)
	Probability of DTX to ACK(%)

	1
	20 MHz
	1
	1



	Test 
Number
	Bandwidth (MHz) /
Subcarrier spacing(kHz)
	Propagation Channel
	Reference value

	
	
	
	[bookmark: OLE_LINK167]Probability of ACK miss (%) (Note 1)
	Probability of DTX to 
ACK (%) (Note 2)

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

	[bookmark: OLE_LINK170]Note 1: 	The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
[bookmark: OLE_LINK171]Note 2: 	The DTX to ACK probability is the probability that ACK is detected when nothing was sent:



----- << End of Change 1>> -----

----- << Start of Change 2>> -----
[bookmark: _Toc21338393][bookmark: _Toc29808501][bookmark: _Toc37068420][bookmark: _Toc37083965][bookmark: _Toc37084307][bookmark: _Toc40209669][bookmark: _Toc40210011][bookmark: _Toc45892970][bookmark: _Toc53176835]A.6	SL reference measurement channels
[bookmark: _Toc21338394][bookmark: _Toc29808502][bookmark: _Toc37068421][bookmark: _Toc37083966][bookmark: _Toc37084308][bookmark: _Toc40209670][bookmark: _Toc40210012][bookmark: _Toc45892971][bookmark: _Toc53176836]A.6.1	General
The transport block size (TBS) determination procedure is described in clause 8.1.3 of TS 38.214 [12].
[bookmark: _Toc21338395][bookmark: _Toc29808503][bookmark: _Toc37068422][bookmark: _Toc37083967][bookmark: _Toc37084309][bookmark: _Toc40209671][bookmark: _Toc40210013][bookmark: _Toc45892972][bookmark: _Toc53176837]A.6.2	Reference measurement channels for PSSCH performance requirements
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 for V2X
	Parameter
	Unit
	Value

	Reference channel
	
	R.PSSCH.2-1.1
	R.PSSCH.2-1.2
	R.PSSCH.2-1.3
	R.PSSCH.2-1.4
	R.PSSCH.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 symbols for slot without PSFCH 
	
	12
	12
	12
	12
	-

	DMRS symbols for slot with PSFCH
	
	3
	2
	2
	
	

	DMRS symbols for slot without PSFCH
	
	4
	3
	2
	
	

	Modulation order
	
	QPSK
	16QAM
	64QAM
	QPSK
	64QAM

	MCS index
	
	4
	11
	17
	4
	27

	Number of MIMO layers
	
	1
	1
	1
	1
	1

	Number of DMRS REs
	
	21
	15
	12
	15
	12

	Number of REs for SCI format 1-A
	
	240
	240
	240
	240
	240

	2nd stage SCI format 2-A configuraion
	Payloads
	Bits
	35
	35
	35
	35
	35

	
	α
	
	1
	1
	1
	1
	1

	
	βoffset
	
	3.5
	5
	5
	3.5
	2.5

	Overhaed for TBS determination
	
	0
	0
	0
	0
	0

	Transport Block Size for slot with PSFCH
	Bits
	704
	1800
	984
	208
	3496

	Transport Block Size for slot without PSFCH
	Bits
	1128
	2856
	1928
	432
	-

	Transport block CRC
	Bits
	24
	24
	24
	24
	16

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	2

	Binary Channel Bits for slots with PSFCH
	
	2304
	50884848
	2232
	744
	3816

	Binary Channel Bits for slots without PSFCH
	Bits
	35043744
	7728
	4392
	1464
	-

	Note 1:	OFDM symbols is for PSCCH/PSSCH transmission not including first symbol (AGC), PSFCH symbols, and guard symbols.



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
	
	10

	OFDM Symbols per slot (Note 2)
	
	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.



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: Fixed reference measurement channel for PSBCH performance requirementPSBCH Reference Channel
	Parameter
	Unit
	Value

	Reference channel 
	
	R.PSBCH.2-1

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	
	11

	CP-OFDM Symbols per slot (see Note 1)
	
	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 shall be punctured as per TS 38.211.



A.6.5	Reference measurement channels for power imbalance performance with two links
A.6.5.1	Reference measurement channels for SCS 15 kHz FR1
A.6.5.2	Reference measurement channels for SCS 30 kHz FR1
Table A.6.5.2-1: Reference measurement channels for PSSCH performance requirements
	Parameters
	Unit
	Value

	Reference channel
	
	[bookmark: OLE_LINK104]R.PSSCH.x

	Synchronization source
	
	GNSS

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	RB
	10

	Subcarrier spacing
	kHz
	30

	CP-OFDM symbols for slot with PSFCH (Note 2)
	
	10

	CP-OFDM symbols for slot without PSFCH (Note3)
	
	13

	DMRS symbols for slot with PSFCH
	
	2

	DMRS symbols for slot without PSFCH
	
	3

	Modulation order
	
	2

	MCS index
	
	4 (308/1024)

	Transport Block Size for slot with PSFCH
	Bits
	208

	Transport Block Size for slot without PSFCH
	Bits
	432

	Transport block CRC
	Bits
	24

	Maximum number of HARQ transmissions
	
	1

	Binary Channel Bits for slots with PSFCH
	
	744

	Binary Channel Bits for slots without PSFCH
	Bits
	1464

	Antenna configuration
	
	1x2 Low

	Performance metric 
	
	SNR@10% BLER of PSSCH

	[bookmark: OLE_LINK158]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 and not used for demodulation. The first OFDM symbol of a PSFCH is duplicated as described in clause 8.3.4.2.2 of TS 38.211
Note 2: 	Guard OFDM symbols as described in clause 8.2.1 of TS 38.211 and OFDM symbols used for PSFCH are not included. 
Note 3: 	Last OFDM symbol used for guard symbol as described in clause 8.2.1 of TS 38.211 is not included.



A.6.6	Reference measurement channels for HARQ buffer soft combining test

	Parameter
	Unit
	Value

	Reference channel 
	
	R.PSSCH 2-x.y

	Channel bandwidth
	MHz
	20

	Subchannel size
	RB
	10

	PSSCH Symbols per slot 
	
	7

	SCI-2 payload
	Bits
	35

	BetaOffsets2ndSCI
	
	2.5

	Modulation
	
	[TBD]

	Transport Block Size
	Bits
	[TBD]

	Transport block CRC	
	Bits
	[TBD]

	Number of PSSCH transmissions
	
	2

	Binary Channel Bits
	Bits
	[TBD]



----- << End of Change 2>> -----

----- << Start of Change 3>> -----
A.7	SL reference resource pool configurations
Table A.7-1 V2X sidelink communication resource pool for PSSCH/PSCCH tests (Configuration #1-V2X)
	Information Element
	Value
	Comment

	SL-ResourcePool-r16
	sl-PSCCH-Config-r16
	sl-TimeResourcePSCCH-r16
	n2
	

	
	
	sl-FreqResourcePSCCH-r16
	n10
	

	
	sl-SyncAllowed-r16
	
	gnss-Sync-r16
	

	
	sl-SubchannelSize-r16
	
	n10
	

	
	sl-TimeResource-r16
	
	160
	

	
	sl-StartRB-Subchannel-r16
	
	0
	

	
	sl-NumSubchannel-r16
	
	
	Depending on allocated resource blocks in A.6

	
	sl-Additional-MCS-Table-r16
	
	Not presented
	

	
	sl-RB-Number-r16
	
	51
	

	
	sl-X-Overhead-r16
	
	n0
	



Table A.7-2 V2X sidelink communication resource pool for PSFCH tests (Configuration #2-V2X)
	Information Element
	value

	SL-ResourcePool-r16
	sl-PSFCH-Config-r16
	sl-PSFCH-Period-r16
	Sl1

	
	
	sl-PSFCH-RB-Set-r16
	[10]

	
	
	sl-NumMuxCS-Pair-r16
	n1

	
	
	sl-MinTimeGapPSFCH-r16
	[sl2]

	
	
	sl-PSFCH-HopID-r16
	0

	
	
	sl-PSFCH-CandidateResourceType-r16
	startSubCH



Table A.7-7 V2X sidelink communication resource pool for power imbalance test 
	Information Element
	Value

	
	xxx

	SL-ResourcePool-r16
	sl-PSCCH-Config-r16
	sl-TimeResourcePSCCH-r16
	2

	
	
	sl-FreqResourcePSCCH-r16
	n10

	
	sl-SyncAllowed-r16
	
	gnss-Sync-r16

	
	sl-SubchannelSize-r16
	
	10

	
	sl-TimeResource-r16
	
	160

	
	[bookmark: OLE_LINK235]sl-StartRB-Subchannel-r16
	
	0

	
	sl-NumSubchannel-r16
	
	5

	
	sl-Additional-MCS-Table-r16
	
	Not presented

	
	sl-PTRS-Config-r16
	
	Not presented

	
	[bookmark: OLE_LINK244]sl-RB-Number-r16
	
	51

	
	sl-X-Overhead-r16
	
	n0



[bookmark: OLE_LINK129]Table A.7-9 V2X sidelink communication resource pool for PSFCH decoding capability test


	[bookmark: OLE_LINK116]Information Element
	value

	SL-ResourcePool-r16
	sl-PSFCH-Config-r16
	sl-PSFCH-Period-r16
	sl1

	
	
	sl-PSFCH-RB-Set-r16
	TBD

	
	
	sl-NumMuxCS-Pair-r16
	n1

	
	
	sl-MinTimeGapPSFCH-r16
	[sl2]

	
	
	sl-PSFCH-HopID-r16
	0

	
	
	sl-PSFCH-CandidateResourceType-r16
	startSubCH

	
	sl-SubchannelSize-r16
	
	10

	
	sl-NumSubchannel-r16
	
	TBD

	
	sl-StartRB-Subchannel-r16
	
	0

	
	sl-SyncAllowed-r16
	
	gnss-Sync-r16




----- << End of Change 3>> -----
