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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].
 
Discussion
Sub-topic 2-2 NR sidelink CA scenario
	Issue 2-2-1: NR sidelink CA scenario
Way Forward: 
· Option 1: Consider defining PSSCH requirements for NR sidelink CA with the same performance metric as in LTE sidelink CA. (Nokia)
· Option 2: Define following tests for sidelink CA: (HW)
· PSSCH performance requirements
· HARQ buffer test
· PSCCH decoding capability test
· PSFCH decoding capability test
· Option 3: Consider CA scenario as work scope for demodulation performance. (LGE)



Support option1. Similar to LTE sidelink CA, to verify the maximum number of HARQ processes per TTI for NR sidelink CA, the HARQ buffer test can be necessary for NR sidelink CA capable UE. And PSCCH/PSFCH decoding capability test also can be necessary to verify the maximum number of received PSCCHs/PSFCHs per TTI supported by the NR sidelink CA capable UE.

Proposal 1: RAN4 to define following tests for sidelink CA
· HARQ buffer test
· PSCCH decoding capability test
· PSFCH decoding capability test


Sub-topic 2-3 NR sidelink unlicensed band scenario
	Issue 2-3-1: Test configuration
Way Forward: 
· Option 1: Consider following test setup for SL-U test: (HW)
· Carrier center frequency: 6.5 GHz
· Operation mode: Mode2 (Standalone)
· Synchronization source: GNSS based
· Carrier frequency offset with respect to GNSS: 650Hz
· Carrier frequency offset for simulation assumption: 1300Hz
· Time offset with respect to GNSS: CP/2-12*64*Tc
· Time offset for simulation assumption: 24*64*Tc
· SCS: 30kHz
· Antenna configuration: 1T2R Low
· Channel bandwidth: 20MHz
· Propagation conditions: Select from {TDLA30-2900, TDLA30-1500, TDLA30-195}
· Channel estimation: MMSE based interpolation in frequency domain and linear interpolation in time domain
· Option 2: Can reuse the existing SL test parameters as much as possible considering interlacing RB mapping and two candidate starting point. (LGE)
· For transmission mode, reuse the existing NR-U transmission model as specified in TS38.101-4 B.5 as much as possible.


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.



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 2: 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.

	Issue 2-3-2: Test scenario
Way Forward: 
· Option 1: Do not introduce new requirement for multiple consecutive slot transmission in SL-U. (Qualcomm)
· Option 2: Do not introduce new requirement for half slot transmission in SL-U. (Qualcomm)
· Option 3: Need to evaluate the SL-U demodulation performance with the interlacing RB mapping and the two candidate starting point in slot. (LGE, Huawei)



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 can be necessary to 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 3: RAN4 need to evaluate the SL-U demodulation performance with the interlacing RB mapping and the two candidate starting point in slot. 

	Issue 2-3-3: LBT model
Way Forward: 
· Option 1: LBT should be modeled in SL-U test. If LBT is agreed, following description can be considered as baseline for information and the details can be further discussed.(HW)
· TE performs LBT to initial a COT with a LBT failure probability (pLBT) and share this COT with tested UE
· The start symbol of each COT is random selected from 2 pre-configured candidate starting symbols. E.g. {0, 7}
· The COT duration can be randomly selected from a set. E.g. {2,4,6,7} slots
· COT information is conveyed in SCI stage 2.
· CPE extension should be configured for the first AGC symbol of each SL slot within the COT to make the gap between the 1st symbol of each slot and symbol #12 of last slot smaller than 16us. (As per agreed by RAN1, transmission from one UE with gap larger than 16us is considered as two DL transmission burst) 
· Tested UE uses the sharing COT to transmit PSFCH by via type 2 channel access



Regarding LBT model, NR-U test parameters can be used as reference. So, there are LBT failure probability (PLBT) and if LBT failure occurred SL does not transmit for SL transmission period. And 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. And the COT duration can be randomly selected from a set. E.g. {2, 4, 6, 7} slots. 
Proposal 4: LBT should be modeled in SL-U test. If LBT is agreed, NR-U test parameters can be used as reference.
· 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.




	Issue 2-3-4: Requirements for PSSCH/PSCCH
Way Forward: 
· Option 1: Consider defining requirements for PSSCH for interlaced RBs allocation in frequency selective channels in sidelink unlicensed. (Nokia, LGE)
· Option 2: Introduce SL-U PSSCH/PSCCH requirements at least with following configurations: (HW)
· Only interlaced RB based
· 1 interlaced, 1 subchannel allocation
· For the first slot of the COT, the start symbol of PSSCH/PSCCH is not #0
· Option 3: Do not introduce new requirement for PSSCH/PSCCH in SL-U. (Qualcomm)



Proposal 5: It is necessary to define PSSCH demodulation performance requirements for SL-U. 
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
	
	




	Issue 2-3-6: Requirements for PSFCH
Way Forward: 
· Option 1: Discuss whether to define requirements for PSFCH by considering interlacing of RBs in PSFCH. (Nokia)
· Option 2: Define SL-U PSFCH requirements considering the following: (HW, LGE)
· Interlaced based
· K3 PRBs is configured. The configuration of K3 can be FFS 
· ACK-NACK mode
· Other parameters can be FFS
· Option 3: Do not introduce new requirement for PSFCH in SL-U. (Qualcomm)




The PSFCH of SL-U has unique PRB mapping which can impact to the performance. So, to verify the PSFCH of SL-U performance, the SL-U PSFCH requirement can be necessary.  
Proposal 6: Support option2. RAN4 to define SL-U PSFCH requirements. 

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: RAN4 to define following tests for sidelink CA
· HARQ buffer test
· PSCCH decoding capability test
· PSFCH decoding capability test
Proposal 2: 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 3: RAN4 need to evaluate the SL-U demodulation performance with the interlacing RB mapping and the two candidate starting point in slot. 
Proposal 4: LBT should be modeled in SL-U test. If LBT is agreed, NR-U test parameters can be used as reference.
· 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.
Proposal 5: It is necessary to define PSSCH demodulation performance requirements for SL-U. 
Proposal 6: Support option2. RAN4 to define SL-U PSFCH requirements. 
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