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Introduction
In the last RAN4 meeting, general work plan and scope were discussed and the WF [1] was approved. In this document, based on WF, we provide our views and initial simulation results for opened test cases for sidelink performance requirements.

Discussion
Test case for 256QAM demodulation 
Even though 256QAM demodulation is optional feature for sidelink communication, this feature is very useful for advanced V2X service, especially unicast scenarios where high SNR can be achieved. Meanwhile, in RF specification, the requirements related 256QAM were specified, e.g., maximum input level, MPR, and A-MPR. Therefore, the test case for 256QAM demodulation requirement should be introduced. To avoid increasing the number of test cases for single link demodulation, 256QAM demodulation test can replace the 64QAM demodulation test by defining applicability rule if a UE supports Rx 256QAM.
· Proposal 1: Introduce test case for 256QAM demodulation requirement

Due to the limited time for performance phase, simulation assumption for 64QAM single link demodulation can be reused for 256QAM demodulation performance as Table 1 and Table 2.

Table 1 simulation parameters for 256QAM demodulation
	Parameter
	Unit
	Value

	Active cell(s)
	
	None

	Bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Sidelink UE 1
	Sidelink transmissions
	
	PSCCH + PSSCH 

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

	
	Index of sub-channel allocation
	
	[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

	MinTimeGapPSFCH
	Slot
	3

	Propagation condition
	
	TDLA30-180

	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 2 Reference measurement channel for 256QAM demodulation
	Parameter
	Unit
	Value

	Allocated resource blocks
	RB
	10

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

	CP-OFDM symbols for slot without PSFCH 
	
	12

	Modulation order
	
	256QAM

	MCS index
	
	20 (table 2)

	Number of MIMO layers
	
	1

	Number of DMRS REs
	
	12

	Number of REs for SCI format 1-A
	
	240

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

	
	α
	
	1

	
	βoffset
	
	5

	Overhaed for TBS determination
	
	0

	Maximum number of HARQ transmissions
	
	1

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



Based on the Table 1 and Table 2, Fig.1 shows initial simulation result for 256QAM demodulation. The SNR at 10% PSSCH BLER is 22.6 dB.  
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Figure 1 PSSCH demodulation performance for 256QAM

CSI reporting
The CSI reporting in NR sidelink is mandatory feature if a UE supports NR sidelink, and the UE reports CQI and RI based on aperiodic CSI-RS. 
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For RI, depending on the capability of the number of antenna port(s), RI reporting is applicable for the UE supporting rank 2. To verify the basic feature, CSI reporting requirements should be introduced. However, since there are limited time for performance works and RAN4 agreed not to introduce Rank 2 demodulation requirements, we propose one simple test case for CQI reporting under AWGN to verify CSI reporting in NR sidelink.

· Proposal 2: Introduce only one test case for CQI reporting performance under AWGN. 

Table 3 shows the initial results for CQI reporting under AWGN based on simulation parameters in Table 4.

Table 3 Initial results for CQI reporting under AWGN
	SNR (dB)
	(1)Percentage of reported CQI index in {median CQI -1, median CQI +1} (%)
	(2)BLER with following median CQI - 1
	(2)BLER with following median CQI + 1
	Median CQI index

	4
	100
	0
	0.91
	7

	5
	100
	0
	1
	8

	12
	100
	0
	1
	12

	13
	100
	0
	1
	12



Table 4 simulation parameters for CQI reporting
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Resource pool configuration
	
	

	Sidelink UE1
	sidelink transmission
	
	PSCCH+PSSCH

	
	PSSCH DMRS pattern
	
	{2,2}

	
	Index of sub-channel allocation
	
	[0,1] (20PRB)

	
	synchronization 
	
	GNSS

	
	timing/frequency offset
	
	0

	PSFCH resource period
	slot
	4

	MinTimeGapPSFCH
	slot
	3

	SNR
	dB
	4
	5
	12
	13

	Propagation channel
	
	AWGN

	Antenna configuration
	
	1×2 with static channel specified in Annex B.1 (TS38.101-4)

	sl-CSI-Acquistion
	
	enable

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	1

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 2, (4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	aperiodicTriggeringOffset
	slot
	5

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	Latency Bound CSI Report
	slot
	4

	cqi-FormatIndicator
	
	Wideband

	Subchannel size
	RB
	10

	Maximum number of HARQ transmission
	
	1

	CQI delay
	ms
	5




Conclusion 
In this contribution, we provide our views on test cases for NR sidelink demodulation and CSI reporting and initial simulation results, and we propose 
· Proposal 1: Introduce test case for 256QAM demodulation requirement.
· Proposal 2: Introduce only one test case for CQI reporting performance under AWGN. 
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csi-ReportSidelink-r16 cY N/A N/A
Indicates UE supports Sidelink CSI report. If supported, this parameter indicates the

support of the capabilities and includes the parameters as follows:

- csi-RS-PortsSidelink, which indicates the number of antenna port(s) up to
which UE can transmit and receive sidelink CSI-RS with. Value p1
corresponds to 1, and value p2 corresponds to 2.

- UE supports Rl and CQl feedback on sidelink.

This field is only applicable if the UE supports at least one of s/-Reception-r16, si-
TransmissionMode1-r16 and sl-TransmissionMode2-r16.
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