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Introduction
In previous RAN1 meeting, the sidelink RLM/RLF for NR V2X has been discussed, and achieved following agreements [1][2]:
	RAN1#96bis agreements

Agreements:
· No new reference signal dedicated to SL RLM is introduced. 
· Existing SL RS is reused for SL RLM/RLF
· Note: CSI-RS is not precluded
· RAN1 has no intention to introduce RS transmitted in a periodic manner only for SL RLM purposes
· FFS:
· Whether SL RS is transmitted in a stand-alone manner for SL RLM/RLF 
Agreements:
· Regarding metric for SL RLM/RLF declaration, RAN1 discussed the following (to be further studied):
· Reuse IS/OOS metric in Uu RLM as much as possible but considering the condition that RAN1 has no intention to introduce RS transmitted in a periodic manner only for SL RLM purposes
· Other metrics, e.g., congestion control metric (similar to CBR in LTE), consecutive HARQ-NACKs, etc.
· Note: RAN1 expects further input from RAN2 to further progress on this topic

RAN1#97 agreements

Agreements:
· No standalone RS dedicated to SL RLM/RLF in Rel-16




In this contribution, we will further discuss the sidelink RLM/RLF aspects.
Discussion
Sidelink RLM/RLF metric(s)
The radio link quality monitored by a UE for sidelink is for the purpose of indicating out-of-sync/in-sync status to higher layers. The RLM would be specified by a given sidelink performance matric.   The sidelink performance matric would be generated and derived from the persistent measurements by the UE. The persistent measurement at the physical layer would be derived the sidelink performance matric which is used by UE in assessing the radio link quality in a given period against the configured threshold. The persistent measurement is the key in deriving the sidelink performance matric.  

Proposal 1:  The sidelink performance matric for RLM should be based on the persistent measurements in the sidelink.
It was agreed in RAN1that existing SL RS is reused for SL RLM/RLF and no standalone RS transmitted in a periodic manner only for SL RLM purposes.  The only persistent measurements in the sidelink for UE are the measurements of RS (e.g., DMRS or AGC-RS) for the PSCCH decoding.   However, the sidelink performance matric for the RLM would be defined based on the performance of general operation.  In Uu link, the performance matric of the RS measurements for RLM is the equivalent PDCCH decoding error. The PDCCH decoding error in Uu link could not be derived from the number of CRC check failure since the CRC is scrambled by the received RNTI (e.g., C-RNTI).   The CRC check errors do not reflect the radio link quality of PDCCH decoding in Uu link. For sidelink, the destination ID is part of SCI content. The CRC for PSCCH would not be scrambled by the destination ID of receive UE in PC5 link.   The CRC check errors of the PSCCH decoding would directly reflect the decoding error caused by the deterioration of the radio channel. Thus, the sidelink performance matric for RLM could be directly derived from the number of the CRC failures on the PSCCH decoding.  The CRC check of PSCCH from the transmit UE for the unicast is used as the performance matric of RLM.  Both UEs in the unicast would perform the RLM by counting the number of CRC errors of the respective PSCCH decoding.   
Proposal 2:   The sidelink performance matric for RLM could be directly derived from the number of the CRC failures on the PSCCH decoding.  
Proposal 3: The CRC check of PSCCH from the transmit UE for the unicast is used as the performance matric of RLM.  Both UEs in the unicast would perform the RLM/RLF by counting the number of CRC errors of the respective PSCCH decoding.   
Periodic indications of IS/OOS
It was agreed in RAN1#97 that existing SL RS is reused for SL RLM/RLF and no standalone RS transmitted for SL RLM purposes. With the consideration of irregular transmission of sidelink signal, there might not have periodic IS/OOS measurements in physical layer. 
In RAN2 LS[3], RAN2 assumes that physical layer provides periodic indications of IS/OOS for sidelink to the upper layer which can reuse most of design aspects in Uu RLM/RLF.  The SL RLM measurements could be used as the reference indication of IS/OOS.   The CRC check from PSCCH could be determined as the in-sync indicator comparing to the configured threshold since the PSCCH decoding should be mostly successful if the UE is in-sync.   If CRC errors of PSCCH decoding are more than the configured threshold, the UE is OOS.   The CRC check of PSCCH decoding provides good reference measure of In-sync or out-of-sync.   The CRC check of PSCCH could be averaged through sliding window to provide higher layer a periodic indication of IS/OOS.    
[bookmark: _GoBack]Proposal 4: Periodic indications of IS/OOS could be provided by the CRC checks of PSCCH decoding comparing to the configured threshold.   . 
Conclusions
In this contribution, we discussed the sidelink measurements and performance matric of RLM/RLF for the unicast traffic.  We have the following proposals, 
Proposal 1:  The sidelink performance matric for RLM should be based on the persistent measurements in the sidelink.
Proposal 2:   The sidelink performance matric for RLM could be directly derived from the number of the CRC failures on the PSCCH decoding.  
Proposal 3: The CRC check of PSCCH from the transmit UE for the unicast is used as the performance matric of RLM.  Both UEs in the unicast would perform the RLM/RLF by counting the number of CRC errors of the respective PSCCH decoding.   
Proposal 4: Periodic indications of IS/OOS could be provided by the CRC checks of PSCCH decoding comparing to the configured threshold.   . 
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