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Introduction
In this contribution, we provide our views on work scope and test cases for demodulation performance of SL evolution based on the WID [1].
 
Discussion
According to the WID [1], the objectives related to demodulation performance of this WI are
	1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4] (This part of the work is put on hold until further checking in RAN#99)
· …
2. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· …



This meeting is first meeting for demodulation performance of SL evolution, so we should decide the work scope and test cases. According to the WID[1], Rel-18 SL has objectives to specify to support NR sidelink CA operation and sidelink on unlicensed spectrum. So, RAN4 should include the NR sidelink CA operation and unlicensed spectrum as work scope. 
Proposal 1: RAN4 to consider the NR sidelink CA operation and sidelink on unlicensed spectrum as work scope for demodulation performance.

Regarding the sidelink on unlicensed spectrum, the physical channel design framework is updated in Rel-18. “The interlacing RB mapping” and “two candidate starting point in slot” are the updated features and should be evaluated. So, we propose that RAN4 need to evaluate the SL-U demodulation performance with the interlacing RB mapping and the two candidate starting point in slot. 
Proposal 2: RAN4 need to evaluate the SL-U demodulation performance with the interlacing RB mapping and the two candidate starting point in slot. 

Regarding test cases, we think the existing SL test cases and NR-U test parameters can be used as reference. So, the existing SL common test parameters can be reused. And at least PSSCH and PSFCH demodulation performance requirements are necessary for SL-U. But regarding other physical channels, RAN4 needs to disscuss whether the demodulation performance is necessary. 

Proposal 3: SL-U demodulation performance can reuse the existing SL test parameters as much as possible considering interlacing RB mapping and two candidate starting point. 
· For transmission model, reuse the existing NR-U transmission model as specified in TS38.101-4 B.5 as much as possible.

Proposal 4: It is necessary to define PSSCH and PSFCH demodulation performance requirements for SL-U. 
The draft version of test parameters and cases can be like this.
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

	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.



For PSSCH test case, the NR-U test scenario can be referred. 
Table 11.1.2.1.X-1: Test parameters
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2
	Test 3

	Active cell(s)
	
	None

	SL transmission model
	
	As specified in B.X

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

	
	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
	ms
	5

	
	LBT failure probability (pLBT)
	
	0.25

	Sidelink UE 1
	Sidelink transmissions
	
	PSCCH + PSSCH 

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

	
	Index of sub-channel allocation
	
	[0,1]
	{2,3}
	{2,2}

	
	Timing offset (Note 2)
	s
	CP/2-12*64*Tc
	[0,1]
	[0]

	
	Frequency offset (Note 3)
	Hz
	+600

	
	Synchronization
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2 Low

	PSFCH resource period
	Slot
	4
	4
	4

	MinTimeGapPSFCH
	Slot
	3
	3
	3

	Note 1: {x, y}: x and y means the number of DMRS symbols for slot with PSFCH transmission and without PSFCH transmission, respectively. 
Note 2: Time offset of transmitted Sidelink UE signal with respect to GNSS referring timing. 
Note 3: Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.






The minimum performance can scope down from existing case. 

Table 11.1.2.1.X‑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.2-1.3
	20 / 30
	64QAM, 0.43
	TDLA30-180
	
	



For PSFCH test case and minimum performance, the existing SL test parameters and test scenarios are based on NACK only case. But, for SL-U the NACK only scenario is not yet decided to be supported at RAN1. So, RAN4 need to check the status of RAN1. 
Observation 1: For SL-U the NACK only scenario is not yet decided to be supported at RAN1. So, RAN4 need to check the status of RAN1. 
Proposal 5: RAN4 need to discuss how to define PSFCH demodulation performance in Rel18. 

Conclusion 
In this contribution, we provide our views on work scope and test cases for demodulation performance of SL evolution based on the WID [1].
Observation 1: For SL-U the NACK only scenario is not yet decided to be supported at RAN1. So, RAN4 need to check the status of RAN1. 

Proposal 1: RAN4 to consider the NR sidelink CA operation and sidelink on unlicensed spectrum as work scope for demodulation performance.
Proposal 2: RAN4 need to evaluate the SL-U demodulation performance with the interlacing RB mapping and the two candidate starting point in slot. 
Proposal 3: SL-U demodulation performance can reuse the existing SL test parameters as much as possible considering interlacing RB mapping and two candidate starting point. 
· For transmission model, reuse the existing NR-U transmission model as specified in TS38.101-4 B.5 as much as possible.
Proposal 4: At least PSSCH and PSFCH demodulation performance requirements for SL-U are necessary. 
Proposal 5: RAN4 need to discuss how to define PSFCH demodulation performance in Rel18. 
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