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Introduction
In this contribution, we provide our views on UE demodulation performance for NR SL evolution based on the approved WF[1] and according to the work plan [2], we need to allocate the work of CR. So, this contribution provide initial template for CR work split. 
 
Discussion
Sub-topic 1-1 NR sidelink CA scenario
	Agreed scenarios
· PSSCH performance requirements
· Support single carrier bandwidth: 10MHz, 20MHz, 30MHz, 40MHz 
(Note: Additional simulation work for PSSCH performance is 10/30/40 since we already have 20MHz requirements in Rel-16.)
· PSCCH decoding capability test
· PSFCH decoding capability test



The PSSCH performance is depends on the number of sub-channel configuration rather than bandwidth. From the configuration of the 20MHz requirements in Rel-16, the number of sub-channel is 2, and the sub-channel size is 10 RBs. If the sub-channel configuration is same, the performances of other bandwidth are expected to be same. So, we propose to define only one representative case 10+10 MHz or 20+20 MHz. If other bandwith combination requirement is necessary, just the description can be added like “other bandwidth combinations may also apply to the requirements below.”.

Proposal 1: Define only one representative case 10+10 MHz or 20+20 MHz. If other bandwith combination requirement is necessary, just add a description as “other bandwidth combinations may also apply to the requirements below”.
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



Table 11.1.2A.1.1-1: Minimum performance for CA configuration
	Test number
	CA Bandwidth combination (MHz)
	Modulation format and code rate
	Minimum performance requirement

	1
	20+20
	16QAM, 0.37
	Test 2 as defined in Table11.1.2.1.1-2 per CC



Proposal 2: Regarding PSCCH decoding capability test, it would be better to define maximum bandwidth combination case. So, 30+40 MHz scenario can be considered. The legacy minimum requirement can be baseline and the minimum performance can be updated as follow:

Table 11.1.8A.1.1-1: Test Parameters for SL CA PSCCH decoding capability test
	[bookmark: OLE_LINK137]Parameter
	Unit
	Test 1
	Test 2

	Member ID (Note 1)
	
	0

	Sidelink UE i,
0 ≤ i ≤ X (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 (Note 7)
	
	[bookmark: OLE_LINK44]R.PSSCH.2-1.4

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

	
	Source ID
	
	0

	
	PSFCH periodicity
	Slots
	1

	
	MinTimeGapPSFCH
	Slots
	2

	
	Channel bandwidth
	MHz
	30
	40

	
	X
	
	6
	9

	
	Pscch-RxSidelink
	
	value1
	value1

	
	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 signal with respect to GNSS reference timing.
Note 3: 	Frequency offset of transmitted Sidelink UE signal 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].
Note 7:   Follow the RMC configuration except channel bandwidth.



Table 11.1.8A.1.1-2: Single carrier performance with different bandwidth for multiple CA configurations
	[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
	30 / 30
	R.PSCCH.2-1.1
	Static propagation condition without external noise
	1

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



Table 11.1.8A.1.1-3: Minimum performance for CA configuration
	Test number
	CA Bandwidth combination (MHz)
	Minimum performance requirement

	1
	30+40
	As defined in Table 11.1.8A.1.1-2 per CC



Proposal 3: Similar to PSCCH decoding capability test, PSFCH decoding capability test also 30+40 MHz scenario can be considered. The legacy minimum requirement can be baseline and the minimum performance can be updated as follow:

Table 11.1.9A.1.1-1: Test Parameters for SL CA PSFCH decoding capability test
	Parameter
	Unit
	Test 1
	Test 2

	Channel Bandwidth
	MHz
	30
	40

	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 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 [TBD]
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 11.1.9A.1.1-2: Single carrier performance with different bandwidth for multiple CA configurations
	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
	30 / 30
	Static propagation condition without external noise
	99
	99

	2
	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.



Table 11.1.9A.1.1-3: Minimum performance for CA configuration
	Test number
	CA Bandwidth combination (MHz)
	Minimum performance requirement

	1
	30+40
	As defined in Table 11.1.9A.1.1-2 per CC



Sub-topic 1-2 NR sidelink unlicensed band scenario
	Issue 1-2-1: Whether to introduce new requirement for PSSCH/PSCCH in SL-U 
Issue 1-2-2: Whether to introduce new requirement for PSFCH in SL-U 
Way Forward:
· PSSCH for interlacing and PSFCH for combining tests needed.
· FFS: whether to introduce new requirement for PSCCH.



For SL-U scenario, the interlacing impact should be evaluated. But we don’t think both PSSCH and PSCCH need to be evaluated. So, only PSSCH for interlacing and PSFCH for comining tests needed. The requirement for PSCCH is not necessary. 

Proposal 4: The requirement for PSCCH is not necessary. Only PSSCH for interlacing and PSFCH for combining tests can be considered in SL-U.

	Issue 1-2-5: Necessary principles to consider for LBT model
Way Forward: 
· Option 1: RAN4 to consider following principle for LBT model: (HW)
· Due to the utilization of HARQ-ACK feedback, LBT failure probability shall be set to 1 (pLBT=0) to guarantee that HARQ-ACK feedback is not impacted by the LBT failure.
· It's typical to configure gap between two consecutive COTs to give TE more time to perform LBT, one potential way is to set the start position of PSSCH transmission in the first slot of each COT to #7
· CPE extension should be configured for the first AGC symbol of each SL slot within the COT to make the gap between two consecutive slots smaller than 16us
· The COT duration should be designed to guarantee that PSFCH is always transmitted in the slot with 14 symbol allocation. 
· 35 SCI2 information bits are assumed during Rel-16 V2X test. However, to convey the COT information, SCI2 information bits is expected to be more which should be re-discussed.
· Option 2: RAN4 to discuss whether LBT should be considered for defining SL-U demodulation performance requirements. And if so, whether the model in sub-clause B.5.1 in the specification can be reused.



	Issue 1-2-6: Starting point for LBT model
Way Forward: 
· Option 1: RAN4 to consider following LBT model as starting point. (HW)
· TE performs LBT to initial a COT with  LBT failure probability equaling to 0 (pLBT=1) and share this COT with tested UE
· The start symbol of first slot in each COT is #7
· The COT duration is randomly selected from {2,4,8} slots
· COT information is conveyed in SCI stage 2.
· CPE extension is configured for the first AGC symbol of each SL slot within the COT 
· Tested UE uses the sharing COT to transmit PSFCH by via type 2 channel access
· Option 2: LBT should be modeled in SL-U test. If LBT is agreed, NR-U test parameters can be used as reference. (LGE)
· Test parameters for LBT have LBT failure probability (PLBT) and if LBT failure occurred SL does not transmit for SL transmission period.
· The length of first slot of the SL Tx burst can be from 6 to 12 OFDM symbols except AGC and TxRx switching symbols. Which can be pre-configured by test case scenario.
· COT duration can be randomly selected from a set. E.g. {2, 4, 6, 7} slots.
· Option 3: RAN4 to discuss whether LBT should be considered for defining SL-U demodulation performance requirements. And if so, whether the model in sub-clause B.5.1 in the specification can be reused.  (Nokia)



Regarding the LBT model and principles, generally we agree with HW’s suggestion. And we would like to discuss more for the detail values.
·  RAN4 to consider following principle for LBT model:
· Due to the utilization of HARQ-ACK feedback, LBT failure probability shall be set to 1 (pLBT=0) to guarantee that HARQ-ACK feedback is not impacted by the LBT failure.
· It's typical to configure gap between two consecutive COTs to give TE more time to perform LBT, one potential way is to set the start position of PSSCH transmission in the first slot of each COT to #7
· CPE extension should be configured for the first AGC symbol of each SL slot within the COT to make the gap between two consecutive slots smaller than 16us
· The COT duration should be designed to guarantee that PSFCH is always transmitted in the slot with 14 symbol allocation. 
· 35 SCI2 information bits are assumed during Rel-16 V2X test. However, to convey the COT information, SCI2 information bits is expected to be more which should be re-discussed.
· RAN4 to consider following LBT model as starting point.
· TE performs LBT to initial a COT with  LBT failure probability equaling to 0 (pLBT=1) and share this COT with tested UE
· The start symbol of first slot in each COT is #7
· The COT duration is randomly selected from {2,4,8} slots
· COT information is conveyed in SCI stage 2.
· CPE extension is configured for the first AGC symbol of each SL slot within the COT 
· Tested UE uses the sharing COT to transmit PSFCH by via type 2 channel access

	Issue 1-2-7: Test configurations for PSSCH of SL-U
Way Forward: 
· Option 1: RAN4 to consider following test configuration for PSSCH requirements definition: (HW)
· Configure 1 PSSCH occasion for each PSSCH
· MCS:16QAM, 0.37
· Propagation: TDLA30-1500
· PSFCH resource period: 4
· MinTimeGap: 3
· PSSCH DMRS pattern: 3 symbols for slot without PSFCH transmission and 2 symbols for slot with PSFCH transmission.
· Option 2: SL-U demodulation performance can reuse the existing SL test parameters as much as possible. (LGE)
· For transmission mode, reuse the existing NR-U transmission model as specified in TS38.101-4 B.5 as much as possible.
· Option 3: Existing test parameters and transmission mode from NR-U can be reused. (Nokia)



Proposal 5: We can discuss more detail about test configurations for PSSCH of SL-U. The initial format is as follow:
Table 11.1.2B.1.1-1: Test parameters
	Parameter
	Unit
	Value

	Active cell(s)
	
	None

	SL transmission model
	
	As specified in B.X

	SL model 
parameters
	SL transmission duration values
	Slots
	{2,4,6,7} or {2,4,8}

	
	Occupied OFDM symbols in slot other than the first slot of the transmission duration
	Symbols
	12 (Except AGC, TxRx switching symbols)

	
	Occupied OFDM symbols in the first slot of the transmission duration
	Symbols
	{6,7, …,12}

	
	SL transmission period or
Gap between COTs
	ms or
slots
	5 ms or
3 slots

	
	LBT failure probability (pLBT)
	
	0.25

	Sidelink UE 1
	Sidelink transmissions
	
	PSCCH + PSSCH 

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

	
	Number of interlace
	
	1 with RB index 0, 5, 10, …, 50

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

	
	Frequency offset (Note 3)
	Hz
	+650

	
	Synchronization
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2 Low

	PSFCH resource period
	Slot
	4

	MinTimeGapPSFCH
	Slot
	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 11.1.2B.1.1-2: Minimum performance for SL-U
	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.2-2.1
	20 / 30
	16QAM, 0.37
	TDLA30-1500
	10 %
	TBD



· Table A.6.2.2-2: PSSCH Reference Measurement Channel for SL-U
	Parameters
	Unit
	Value

	Reference channel
	
	R.PSSCH.2-2.1

	Channel bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Allocated resource blocks
	RB
	11

	CP-OFDM symbols for slot with PSFCH (Note 1)
	
	9

	CP-OFDM symbols for slot without PSFCH (Note 2)
	
	12

	Modulation order
	
	16QAM

	MCS index
	
	11

	Number of MIMO layers
	
	1

	Number of DMRS REs
	
	15

	Number of REs for SCI format 1-A
	
	240

	2nd stage SCI format 2-A configuration
	Payloads
	Bits
	68

	
	α
	
	1

	
	βoffset
	
	2

	Overhaed for TBS determination
	
	0

	Transport Block Size for slot with PSFCH
	Bits
	808

	Transport Block Size for slot without PSFCH
	Bits
	1416

	Transport block CRC
	
	24

	Maximum number of HARQ transmissions
	
	1

	Binary Channel Bits for slots with PSFCH
	
	2232

	Binary Channel Bits for slots without PSFCH
	Bits
	3792

	Note 1:	OFDM symbols is for PSCCH/PSSCH transmission not including first symbol (AGC), PSFCH symbols, and guard symbols.
Note 2: 	OFDM symbols is for PSCCH/PSSCH transmission not including first symbol (AGC) and guard symbols.




	Issue 1-2-8: Test configurations for PSCCH of SL-U
Way Forward: 
· Option 1: RAN4 to consider the parameters in Table 2-3 and 2-4 for PSCCH requirements definition. (HW)
· Table 2-3: Common Parameters
	Parameter
	Unit
	Test 1

	Active cell(s)
	
	None

	PSCCH payloads
	bit
	26

	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
	
	TBD

	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 2-4: Test parameters
	Test number
	PSCCH Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation condition
	Reference value

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

	1
	TBD
	20 / 30
	TDLA30-1500
	1
	TBD






Proposal 6: We think that the requirement of PSCCH of SL-U is not necessary. So, the PSCCH test configuration also is not necessary. 

	Issue 1-2-9; Test configurations for PSFCH of SL-U
Way Forward: 
· Option 1: RAN4 to further discuss how to design the LBT model and test setup for PSFCH performance test. (HW)



Proposal 7: We would like to discuss more detail configuration of PSFCH of SL-U. The initial proposal is as follow:
Table 11.1.5A.1.1.1-1: Test Parameters
	Parameter
	unit
	Test 1

	K3 dedicated PRB
	RB
	5

	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 signal with respect to GNSS referring timing.
Note 3:	Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.



The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.1.5A.1.1.1-2.
The DTX to ACK probability shall not exceed 1%.

Table 11.1.5A.1.1.1-2: Minimum requirements
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation condition
	Reference value

	
	
	
	ACK missed detection probability (%)
	SNR (dB) 

	1
	20 / 30
	TDLA30-180
	1
	TBD





According to the work plan, during RAN4#110 meeting we need to discuss about the CR work split. 
		Meeting
	Works

	RAN4#108-bis
(Oct.2023)
	Performance part
· Discussion and approvement on work plan
· Discussion on work scope and the list of performance test cases

	RAN4#109
(Nov.2023)
	Performance part
· Discussion and finalization on work scope and the list of performance test cases
· Discussion on initial link simulation assumptions

	RAN4#110
(Feb.2024)
	Performance part
· Collection of initial simulation results
· Update simulation assumptions for final performance requirements
· Discussion and finalization on CR work split

	RAN4#110-bis
(Apr.2024)
	Performance part
· Collection of final simulation results
· Finalization performance requirements based on collected simulation results
· Submit draft CRs

	RAN4#111
(May.2024)
	Performance part
· Discussion and conclusion on remaining issues
· Finalization draft CRs and approvement on Big CR based on the draft CRs 
· Completion Sidelink demodulation performance requirements






CR work split for SL demodulation performance.

Table 1: Work split on demodulation performance requirements for R18 Sidelink evoluation
	No.
	Requirements for 
	Detail
	New or impacted section in TS38.133
	Volunteer Company

	1
	PSSCH demodulation requirements for SL-CA
	PSSCH demodulation requirements for SL-CA based on single carrier performance.
	11.1.2X
	

	2
	PSCCH decoding capability test for SL-CA
	PSCCH decoding capability test for SL-CA at maximum bandwidth combination.
	11.1.8X
	

	3
	PSFCH decoding capability test for SL-CA
	PSFCH decoding capability test for SL-CA at maximum bandwidth combination.
	11.1.9X
	

	4
	PSSCH demodulation requirements for SL-U
	PSSCH demodulation requirements for SL-U.
The discussed LBT model can be defined in B.5
Also, the reference measurement channel for SL-U PSSCH should be defined in A.6.2 
	11.1.2X, A.6.2, B.5
	

	5
	PSFCH demodulation requirements for SL-U
	PSFCH demodulation requirements for SL-U.

	11.1.5X
	



Conclusion 
In this contribution, we provide our views on work scope and test cases for demodulation performance of SL evolution based on the WF [1].
Proposal 1: Define only one representative case 10+10 MHz or 20+20 MHz. If other bandwith combination requirement is necessary, just the description can be added like “other bandwidth combinations may also apply to the requirements below.”.
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



Table 11.1.2A.1.1-1: Minimum performance for CA configuration
	Test number
	CA Bandwidth combination (MHz)
	Modulation format and code rate
	Minimum performance requirement

	1
	20+20
	16QAM, 0.37
	Test 2 as defined in Table11.1.2.1.1-2 per CC



Proposal 2: Regarding PSCCH decoding capability test, it would be better to define maximum bandwidth combination case. So, 30+40 MHz scenario can be considered. The legacy minimum requirement can be baseline and the minimum performance can be updated as follow:

Table 11.1.8A.1.1-1: Test Parameters for SL CA PSCCH decoding capability test
	Parameter
	Unit
	Test 1
	Test 2

	Member ID (Note 1)
	
	0

	Sidelink UE i,
0 ≤ i ≤ X (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 (Note 7)
	
	R.PSSCH.2-1.4

	
	PSCCH RMC (Note 4)
	
	R.PSCCH.2-1.1

	
	Source ID
	
	0

	
	PSFCH periodicity
	Slots
	1

	
	MinTimeGapPSFCH
	Slots
	2

	
	Channel bandwidth
	MHz
	30
	40

	
	X
	
	6
	9

	
	Pscch-RxSidelink
	
	value1
	value1

	
	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 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].
Note 7:   Follow the RMC configuration except channel bandwidth.



Table 11.1.8A.1.1-2: Single carrier performance with different bandwidth for multiple CA configurations
	Test 
Number
	Bandwidth (MHz) /
Subcarrier spacing(kHz)
	PSCCH Reference channel
	Propagation Channel
	Reference value

	
	
	
	
	Probability of missed PSCCH (%)

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

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



Table 11.1.8A.1.1-3: Minimum performance for CA configuration
	Test number
	CA Bandwidth combination (MHz)
	Minimum performance requirement

	1
	30+40
	As defined in Table 11.1.8A.1.1-2 per CC



Proposal 3: Similar to PSCCH decoding capability test, PSFCH decoding capability test also 30+40 MHz scenario can be considered. The legacy minimum requirement can be baseline and the minimum performance can be updated as follow:

Table 11.1.9A.1.1-1: Test Parameters for SL CA PSFCH decoding capability test
	Parameter
	Unit
	Test 1
	Test 2

	Channel Bandwidth
	MHz
	30
	40

	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

	
	Member ID(Note 4)
	
	i

	
	PSFCH resource allocation(Note 5) 
	
	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

	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 11.1.9A.1.1-2: Single carrier performance with different bandwidth for multiple CA configurations
	Test
Number
	Bandwidth (MHz) /
Subcarrier spacing(kHz)
	Propagation Channel
	Reference value

	
	
	
	Probability of success detection slot with ACK only
	Probability of success detection slot with NACK or DTX

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

	2
	40 / 30
	Static propagation condition without external noise
	99
	99

	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.



Table 11.1.9A.1.1-3: Minimum performance for CA configuration
	Test number
	CA Bandwidth combination (MHz)
	Minimum performance requirement

	1
	30+40
	As defined in Table 11.1.9A.1.1-2 per CC



Proposal 4: The requirement for PSCCH is not necessary. Only PSSCH for interlacing and PSFCH for combining tests can be considered in SL-U.

Proposal 5: We can discuss more detail about test configurations for PSSCH of SL-U. The initial format is as follow:
Table 11.1.2B.1.1-1: Test parameters
	Parameter
	Unit
	Value

	Active cell(s)
	
	None

	SL transmission model
	
	As specified in B.X

	SL model 
parameters
	SL transmission duration values
	Slots
	{2,4,6,7} or {2,4,8}

	
	Occupied OFDM symbols in slot other than the first slot of the transmission duration
	Symbols
	12 (Except AGC, TxRx switching symbols)

	
	Occupied OFDM symbols in the first slot of the transmission duration
	Symbols
	{6,7, …,12}

	
	SL transmission period or
Gap between COTs
	ms or
slots
	5 or
3 slots

	
	LBT failure probability (pLBT)
	
	0.25

	Sidelink UE 1
	Sidelink transmissions
	
	PSCCH + PSSCH 

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

	
	Number of interlace
	
	1 with RB index 0, 5, 10, …, 50

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

	
	Frequency offset (Note 3)
	Hz
	+650

	
	Synchronization
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2 Low

	PSFCH resource period
	Slot
	4

	MinTimeGapPSFCH
	Slot
	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 11.1.2B.1.1-2: Minimum performance for SL-U
	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.2-2.1
	20 / 30
	16QAM, 0.37
	TDLA30-1500
	10 %
	TBD



· Table A.6.2.2-2: PSSCH Reference Channel for SL-U
	Parameters
	Unit
	Value

	Reference channel
	
	R.PSSCH.2-2.1

	Channel bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Allocated resource blocks
	RB
	11

	CP-OFDM symbols for slot with PSFCH (Note 1)
	
	9

	CP-OFDM symbols for slot without PSFCH (Note 2)
	
	12

	Modulation order
	
	16QAM

	MCS index
	
	11

	Number of MIMO layers
	
	1

	Number of DMRS REs
	
	15

	Number of REs for SCI format 1-A
	
	240

	2nd stage SCI format 2-A configuration
	Payloads
	Bits
	68

	
	α
	
	1

	
	βoffset
	
	2

	Overhaed for TBS determination
	
	0

	Transport Block Size for slot with PSFCH
	Bits
	808

	Transport Block Size for slot without PSFCH
	Bits
	1416

	Transport block CRC
	
	24

	Maximum number of HARQ transmissions
	
	1

	Binary Channel Bits for slots with PSFCH
	
	2232

	Binary Channel Bits for slots without PSFCH
	Bits
	3792

	Note 1:	OFDM symbols is for PSCCH/PSSCH transmission not including first symbol (AGC), PSFCH symbols, and guard symbols.
Note 2: 	OFDM symbols is for PSCCH/PSSCH transmission not including first symbol (AGC) and guard symbols.



Proposal 6: We think that the requirement of PSCCH of SL-U is not necessary. So, the PSCCH test configuration also is not necessary. 

Proposal 7: We would like to discuss more detail configuration of PSFCH of SL-U. The initial proposal is as follow:
Table 11.1.5A.1.1.1-1: Test Parameters
	Parameter
	unit
	Test 1

	K3 dedicated PRB
	RB
	5

	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 signal with respect to GNSS referring timing.
Note 3:	Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.



The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.1.5A.1.1.1-2.
The DTX to ACK probability shall not exceed 1%.

Table 11.1.5A.1.1.1-2: Minimum requirements
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation condition
	Reference value

	
	
	
	ACK missed detection probability (%)
	SNR (dB) 

	1
	20 / 30
	TDLA30-180
	1
	TBD



CR work split for SL demodulation performance.

Table 1: Work split on demodulation performance requirements for R18 Sidelink evoluation
	No.
	Requirements for 
	Detail
	New or impacted section in TS38.133
	Volunteer Company

	1
	PSSCH demodulation requirements for SL-CA
	PSSCH demodulation requirements for SL-CA based on single carrier performance.
	11.1.2X
	

	2
	PSCCH decoding capability test for SL-CA
	PSCCH decoding capability test for SL-CA at maximum bandwidth combination.
	11.1.8X
	

	3
	PSFCH decoding capability test for SL-CA
	PSFCH decoding capability test for SL-CA at maximum bandwidth combination.
	11.1.9X
	

	4
	PSSCH demodulation requirements for SL-U
	PSSCH demodulation requirements for SL-U.
The discussed LBT model can be defined in B.5
Also, the reference measurement channel for SL-U PSSCH should be defined in A.6.2 
	11.1.2X, A.6.2, B.5
	

	5
	PSFCH demodulation requirements for SL-U
	PSFCH demodulation requirements for SL-U.

	11.1.5X
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