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Introduction
In last meeting, the WF [1] and simulation assumption [2] for multiple link tests for NR V2X demodulation was approved, and there are still open issues as follows. 
· Power imbalance test: ICS level and distance between two links 
· PSCCH/PSSCH decoding capability: channel bandwidth, PSFCH configuration, and psfch-TxNumber capability
· PSFCH decoding capability: test design and channel bandwidth
In this contribution, we provide our views on the open issues, and simulation results based on [2] are provided.

Discussion
Power imbalance test
In last RAN4 meeting, test methodology for power imbalance test has been agreed to reuse LTE V2X power imbalance test methodology as follows:
· 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).



In LTE V2X, the distance between two sidelink is 10 PRB, and in-band emission of Tx sidelink for both LTE and NR V2X is the same. So, 10 PRB can be considered for the distance between two sidelink for NR V2X, then ICS level also can be reused.
· Proposal 1: 10RB separation between two sidelink and -27dBc ICS level for power imbalance test can be considered as in LTE V2X test case.

Figure 1 shows power imbalance performance with -27dBc ICS and 10RB separation between two sidelink.
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Figure 1 Power imbalance performance with ICS=-27dBc

PSCCH/PSSCH decoding capability test
For the test configuration, following issues should be resolved, but these three issues cannot be independently resolved.
· Channel bandwidth : 20 or 40MHz
· PSFCH periodicity : 0 or 1
· Capability of psfch-TxNumber {n4, n8, n16}
NR V2X UE should support all channel bandwidth (e.g., 10, 20, 30, and 40MHz), so any channel bandwidth can be configured for the test. If 40MHz channel bandwidth is configured for the test, 10 PSCCH/PSSCH are allocated in a slot to verify decoding capability. However, depending on UE capability for psfch-TxNumber, the UE cannot feedback the HARQ ACK/NACK for all decoded PSSCH. If psfch-TxNumber is n4 or n8, PSCCH/PSSCH decoding capability cannot be tested by using PSFCH feedback. In this case, only AT command used in LTE V2X test should be considered. Even though 20MHz channel bandwidth is configured for the test, the UE supporting psfch-TxNumer=n4 cannot be tested by using PSFCH feedback.
· Observation: depending on capability of psfch-TxNumber, PSFCH feedback cannot be used for PSCCH/PSSCH decoding capability test.
If PSFCH feedback is used for the test, different channel bandwidth should be configured for different UE capability of psfch-TxNumber. For example, 40MHz channel bandwidth is for the UE supporting psfch-TxNumber =n16, 20MHz/30MHz channel bandwidth is for the UE supporting psfch-TxNumber =n8, and 10MHz channel bandwidth is for the UE supporting psfch-TxNumber =n4. 

· Proposal 2: select one alternative for PSCCH/PSSCH decoding capability test
· Alt1: use AT command for only PSCCH/PSSCH decoding capability test
· Alt2: use PSFCH feedback for PSCCH/PSSCH decoding capability test and introduce different test configuration depending on capability of psfch-TxNumber

PSFCH decoding capability test 
In the last RAN4 meeting, test design and channel bandwidth were discussed.
	· Test design
· N UEs transmit PSFCH one by one following procedure from Section 16.3 of TS 38.1213
· N is {5, 15, 25, 32, 35, 45, 50, 64} depending on UE capability
· Just for information. Example for 20 MHz, 1 sub-channel and PSFCH periodicity 1
· When N is not larger than 51, all N UEs should transmit one by one from RB 0 to A-1 with CS pair index 0.  When N=64, UE i,  0≤i≤50 should transmit PSFCH one by one from RB 0 to 50 with CS pair index 0, the remaining 13 UEs (i.e. UEi, 51≤i≤63) should transmit PSFCHs from RB 0 to RB 12 with CS pair index 3.
· CBW/SCS
· Option 1: 20 MHz, 30 kHz 
· Option 2: 40 MHz, 30 kHz



Depending on UE capability, N for PSFCH decoding is up to 64. So, if 20MHz channel bandwidth is configured for the test design, 13 PSFCH would be allocated with cyclic shift multiplexing in case of N=64. It might be no decoding performance issue for multiple PSFCH in the same resource in comparison with decoding performance for single PSFCH. However, to perform test for all UE capability under the same conditions and simple configuration, 30MHz or 40MHz channel bandwidth configuration is preferred since UE should support channel bandwidth up to 40MHz.

· Proposal 3: Use 30MHz or 40MHz channel bandwidth configuration to perform test for all UE capability under the same conditions for PSFCH decoding capability test.

Figure 2 shows PSFCH decoding capability performance based on 40MHz channel bandwidth.
[image: ]
Figure 2 PSFCH decoding capability performance
Conclusion 
In this contribution, we provide our views on open issues for multiple link tests and simulation results, and we propose
· Proposal 1: 10RB separation between two sidelink and -27dBc ICS level for power imbalance test can be considered as in LTE V2X test case.
· Proposal 2: select one alternative for PSCCH/PSSCH decoding capability test
· Alt1: use AT command for only PSCCH/PSSCH decoding capability test
· Alt2: use PSFCH feedback for PSCCH/PSSCH decoding capability test and introduce different test configuration depending on capability of psfch-TxNumber
· Proposal 3: Use 30MHz or 40MHz channel bandwidth configuration to perform test for all UE capability under the same conditions for PSFCH decoding capability test.
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