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Introduction
In the RAN4 #98-bis-e meeting, WF on multiple link tests for NR V2X demodulation performance was agreed [1] and the following agreements were reached:
	· Details of Test setup and test method
· Option 1 (Baseline solution, GTW #98-bis-e agreement)
· TE randomly transmit ACK or DTX on each PSFCH resource with equal probability
· AT command adopted for this test case based on current available solution.
· Option 2 (new option)
· In every slot, TE transmits one of the two following options (1) all ACK (2) one NACK and all the rests are ACK
· UE decodes all the PSFCH to decide PSSCH ReTx. For (1) no reTx; for (2) ReTx 
· Test metric: TE can verify whether UE successfully detect all the PSFCH by reTx received or not. If UE reTx behavior is correct, this slot is a “successful slot”. The requirement can be defined by “successful slot” exceeding 90%/99% or higher.


In this paper we provide our view on remaining open issue for V2X multiple link PSSCH decoding capability requirements.
Discussion
One of the open questions for V2X multiple link PSFCH decoding capability requirements is test setup and test methodology.
In the previous meetings it was agreed to consider the following test setup:
· Feedback mode: ACK/NACK
· Test metric: Pr(DTX to ACK)<1% and Pr(ACK miss)<1% 
Taking into account that it is not possible to verify above test metrics based on counting of generated PSSCH retransmission (i.e. if UE detects NACK for at least one PSFCH resource the it will generate retransmission for all UEs), it was agreed to consider AT command to this test. Same time, the following methodology was suggested to avoid using of AT command:
· In every slot, TE transmits one of the two following options (1) all ACK (2) one NACK and all the rests are ACK
· UE decodes all the PSFCH to decide PSSCH ReTx. For (1) no reTx; for (2) ReTx 
· Test metric: TE can verify whether UE successfully detect all the PSFCH by reTx received or not. If UE reTx behavior is correct, this slot is a “successful slot”. The requirement can be defined by “successful slot” exceeding 90%/99% or higher.
Based on our understanding one of the drawbacks of this new methodology is that we cannot guaranty the UE makes decoding of all PSFCHs for each slot with one NACK and multiple ACKs. For example, UE can make detection of each PSFCH candidate one by one and if it detects NACK for PSFCH candidate with index less than total number of PSFCH candidates then UE can skip detection of rest PSFCH and just generate PSSCH retransmissions to all UEs.
Observation #1:	New methodology does not guaranty that UE makes detection of all PSFCHs for each slot with one NACK and multiple ACKs.
Another drawback is potential increasing of testing time for Option 2 in comparison to Option 1. For Option 1 we count detection statistic for each PSFCH candidate in a slot which can be {5, 15, 25, 32, 35, 45, 50, 64} depending on UE capability. Same time, for option 2 we count per slot detection statistic. Therefore, in case 99% test metric is considered for Option 2, we can expect increasing of test time by number of UE capability value. Based on our understanding, the increasing of test time may lead to increasing of test cost. Therefore, benefits of Option 2 in comparison with Option 1 (where we just need additional cable for connection of the SS COM port to the UE COM port) in terms of test cost are not so obvious. Also, based on our view, the test configuration complexity is higher for Option 2 in comparison to Option 1.
Observation #2:	There are no clear benefits of Option 2 in comparison with Option 1 for PSFCH decoding capability test in terms of test cost and test configuration complexity.
Also, previously it was confirmed that Pr(DTX to ACK) test metric should be considered for PSFCH decoding capability test. However, Option 2 does not allow to verify this test metric.
In the previous meeting the following agreements were reached on PSCCH decoding capability test methodology:
	· CBW and feedback configuration
· GTW #98-bis-e agreement: Option 1 (no PSFCH, AT command and 40 MHz) adopted with the consideration that AT command need to be used for some other test case(s).
· Option 2 (will be considered only if no AT command PSFCH capability test is agreed):
40 MHz CBW, PSFCH based feedback and following test methodology
· TE sets PSSCH priority (in PSCCH) when PSFCH Tx capability < 10, x PSSCH with higher priority, 10-x PSSCH with lower priority. Note that PSFCH is selected according to PSSCH priority, hence if PSFCH Tx capability = x, the x feedback corresponding to x high priority PSSCH is transmitted to TE.
· TE can verify UE PSCCH decoding success or failure by checking whether all the higher priority PSSCH feedback is received. In order to always feedback all the high priority SCHs, UE has to decode all CCH to know the priority. 
· To avoid UE cheating, TE can randomize the location of higher priority PSSCHs


In case Option 2 will be agreed for PFSCH decoding capability test, Option 2 will be used for PSSCH decoding capability test. Based on papers [2][3], it was observed that depending on UE psfch-TxNumber capability test time can be 2.5 times or 1.25 times higher in comparison to Option 1. Therefore, similar to PSFCH decoding capability test, benefits of Option 2 in comparison with Option 1 in terms of test cost are not so obvious.
Observation #3:	There are no clear benefits of Option 2 in comparison with Option 1 for PSCCH decoding capability test in terms of test cost and test configuration complexity.
Proposal 1:	Keep the following previous meeting agreement on test setup and test method for PSFCH decoding capability requirements:
· TE randomly transmit ACK or DTX on each PSFCH resource with equal probability
· AT command adopted for this test case based on current available solution.
Conclusion
In this paper we provided view on Rel-16 V2X multiple link PSFCH decoding capability requirements and made the following observations and proposals:
Observation #1:	New methodology does not guaranty that UE makes detection of all PSFCHs for each slot with one NACK and multiple ACKs.
Observation #2:	There are no clear benefits of Option 2 in comparison with Option 1 for PSFCH decoding capability test in terms of test cost and test configuration complexity.
Observation #3:	There are no clear benefits of Option 2 in comparison with Option 1 for PSCCH decoding capability test in terms of test cost and test configuration complexity.
Proposal 1:	Keep the following previous meeting agreement on test setup and test method for PSFCH decoding capability requirements:
· TE randomly transmit ACK or DTX on each PSFCH resource with equal probability
· AT command adopted for this test case based on current available solution.
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