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Introduction
In last meeting, the WF [1] on work scope and general assumption for NR V2X demodulation was approved, and following multiple link test cases were derived. 
· Power imbalance test
· HARQ buffer soft combining
· PSCCH/PSSCH decoding capability
· PSFCH decoding capability
There are still open some parameters for simulation assumptions for demodulation performance requirements, and SDR with active sidelink test is FFS. In this contribution, we provide our views on the parameters for multiple link test cases. 

Discussion
Power imbalance test 
The purpose of power imbalance test is to verify the demodulation performance when receiving PSSCH transmission from two sidelink UEs with large power imbalance in one slot. This test has been introduced in LTE sidelink operation. The general methodology could be reused by LTE V2X power imbalance test. 

To compute the SNRs for two sidelinks
1. Select SINR2 from simulation results for decoding SNR@10% PSSCH BLER point. 
2. Select SNR2 such that SNR2 >> SINR2 (e.g., 5dB higher)
3. Compute SNR1 from the relation: SINR2 = SNR2 – 10*log10(10^((SNR1 + ICS)/10)+1).


SINR2 can be decided by simulation results, and SNR 2 can be derived based on SINR2. ICS value should be discussed and -27dBc ICS level which was LTE V2X could be as starting point.

· Proposal 1: Reuse the methodology for LTE V2X power imbalance test
· Proposal 2: Consider -27dBc ICS level as starting point for power imbalance requirement

PSCCH/PSSCH decoding capability
In last RAN4 meeting, two channel bandwidth for PSCCH/PSSCH decoding capability test was discussed; 20MHz and 40MHz. According to RAN1 decision, a UE should be able to receive X PSCCH in a slot, and the candidate value set for X is {floor (NRB /10 RBs), 2*floor (NRB /10 RBs)}. X value is depending on NRB. If the UE supports 40MHz bandwidth, the UE should be tested in 40MHz test configuration. Therefore, the largest channel bandwidth for PSCCH/PSSCH decoding capability test should be considered, or RAN4 can define applicability rule for 40MHz bandwidth.
· Proposal 3: Consider the largest bandwidth for PSCCH/PSSCH decoding capability test
· Proposal 3-1: Alternatively, applicability rule for PSCCH/PSSCH decoding capability test to support 40MHz bandwidth can be considered.

PSFCH decoding capability
RAN4 has discussed which HARQ feedback mode should be considered for PSFCH requirements. As companies are mentioned in last meeting, the detection algorithm for ACK/NACK and NACK only feedback would be the same. The performance ability for ACK/NACK feedback is more comprehensive than NACK only feedback mode. RAN4 has two PSFCH test cases for single link and multiple link, so we can use two HARQ feedback mode for each test case. For PSFCH demodulation for single link, ACK/NACK feedback mode would be used. For PSFCH decoding capability, NACK only feedback mode can be used to check both HARQ feedback mode. For PSFCH period, we prefer to use 4 slots the same as other test case.
· Proposal 4: Consider NACK only feedback mode for PSFCH decoding capability test to check both NR sidelink HARQ feedback modes

SDR with active sidelink test
The purpose of SDR with active sidelink test is to verify NR downlink and V2X sidelink operation is not impacted with each other when a UE is under concurrent operation. So this test is only applicable to UE supporting concurrent operation of NR sidelink with NR uplink and downlink on the operating bands combination by applicability rule. 
· Proposal 5: Introduce SDR with active sidelink test for NR+NR sidelink

Simulation assumptions
Based on above proposals, we provide simulation assumptions for multiple link demodulation. 

Power imbalance test 

Table 1 Simulation assumptions for power imbalance test performance requirements
	Parameter
	Unit
	Test 1

	Channel bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

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

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH RB allocation
	
	PRB pairs {0~9}

	
	PSSCH RMC
	
	QPSK (MCS 4), 10RB

	
	PSCCH RB allocation
	
	PRB pairs {0~9}, 2 symbols

	
	Time offset Note 1
	s
	0

	
	Frequency offset Note 2
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2

	Sidelink UE 2
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH RB allocation
	
	PRB pairs {40~49}

	
	PSSCH RMC
	
	QPSK (MCS 4), 10RB

	
	PSCCH RB allocation
	
	PRB pairs {40~49}, 2 symbols

	
	Time offset Note 1 
	s
	0

	
	Frequency offset Note 2 
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2

	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:	SINR2 is derived by SNR@10% BLER point for sidelink UE 2. 



PSCCH/PSSCH decoding capability 
Table 2 Simulation assumptions for PSCCH/PSSCH decoding capability performance requirements
	Parameter
	Unit
	value

	Channel bandwidth
	MHz
	40

	Communication resource pool configuration
	
	 10 subchannels, 10RB subchannel size

	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 

	
	Propagation Channel
	
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	
	1x2

	
	PSSCH RMC
	
	QPSK,  0.3 (MCS 4), 10RB

	
	PSCCH RMC
	
	The same as PSCCH decoding

	 Target requirement
	SNR @ PSCCH BLER 1%

	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.
Note 4: Each UE occupies one sub-channel, hence all the sub-channels are filled by the 10 active SL UEs. 



PSFCH decoding capability 
Table 3 Simulation assumptions for PSFCH decoding capability performance requirements
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	SCS
	kHz
	30

	Active cell(s)
	
	None

	Sidelink UE i,
0 ≤ i ≤ (N-1) Note 4
	Sidelink Transmissions
	
	PSFCH

	
	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

	
	PSFCH period 
	
	4

	
	Test metric Note 5
	
	1% of NACK missed detection probability 

	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:	15 sidelink UEs should transmit one by one for every RB per PSFCH
Note 4:	N is {5, 15, 25, 32, 35, 45, 50, 64} depending on UE capability
Note 5:	1% of DTX to NACK probability should be fulfilled.




Conclusion 
In this contribution, we provide our views on the parameters and final simulation assumptions for multiple link test cases to define performance requirements. We propose
· Proposal 1: Reuse the methodology for LTE V2X power imbalance test
· Proposal 2: Consider -27dBc ICS level as starting point for power imbalance requirement
· Proposal 3: Consider the largest bandwidth for PSCCH/PSSCH decoding capability test
· Proposal 3-1: Alternatively, applicability rule for PSCCH/PSSCH decoding capability test to support 40MHz bandwidth can be considered.
· Proposal 4: Consider NACK only feedback mode for PSFCH decoding capability test to check both NR sidelink HARQ feedback modes
· Proposal 5: Introduce SDR with active sidelink test for NR+NR sidelink
· Proposal 6: Use simulation assumptions Table 1~3 for multiple link tests
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