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1. Introduction
At RAN plenary #83 meeting, NR-V2X WID was endorsed as ‘New WID on 5G V2X with NR sidelink’. According to the WID, there were a lot of discussions on NR-V2X at the previous RAN1 meetings. In this contribution, we share our views on RLM/RLF for NR-SL.

2. Discussions
2.1. Periodic IS/OOS
At the last meeting, RAN1 received one LS from RAN2 about RLM/RLF [1].
	RAN2 has discussed SL RLM/RLF and made the following agreements:
1) Even though transmission of sidelink signal occur irregularly, RAN2 assumes that the physical layer provides periodic indications of IS/OOS to the upper layer as in Uu RLM 
2) [bookmark: _Hlk8900718]From RAN2 perspective, both peer UEs involved in unicast transmission perform RLM/RLF detection.
a. FFS on whether periodic indications of IS/OOS based RLM/RLF is reused or any additional new mechanism is needed  


Based on the LS, the following discussion was provided [2] but there is no agreement relating periodic IS/OOS.
	Proposal for agreement (offline consensus) :
· Support periodic IS/OOS for sidelink RLM/RLF
· FFS: when/how a UE determines IS/OOS in each RLM indication period in physical layer
· RAN1 has no agreement yet whether hypothetical BLER of PSCCH is used as the metric to determine IS/OOS and RAN1 is considering other metrics as well
· Note: it is RAN1 understanding that no indication to upper layer is also part of periodic IS/OOS, where no indication case may happen differently from NR Uu
· Send an LS to RAN2/cc:RAN4 to inform the agreement


For RAN2 progress, some agreements should be provided in this meeting. In our view, the periodic IS/OOS should be supported. Exactly, there is no periodic RS transmission in NR-SL. However, UE can transmit aperiodic RS as periodic transmission. One concern is there is no data to send. In this case, dummy bits or any other information can be provided. The details for this case should be discussed in RAN2.
Proposal 1:
· Support periodic IS/OOS for SL RLM/RLF.

2.2. How to determine IS/OOS
Then, how to determine IS/OOS is one remaining issue. At the last meeting, many companies provided their views on this point [2]. We believe that the same mechanism as NR-Uu should be supported as much as possible. That is, hypothetical BLER of PSCCH based on sidelink RS measurement is used for IS/OOS determination. Other listed solutions are PSCCH decoding status and HARQ status. However, regarding PSCCH decoding status, RX-UE cannot know PSCCH transmissions from TX-UE when PSCCH decoding is failed. In addition, accurate PSCCH decoding performance is difficult to be measured by a few PSCCH receptions. Regarding HARQ status, the same issue is mentioned, i.e. accurate HARQ performance is difficult to be measured by a few feedbacks. Furthermore, HARQ feedback can be disabled. Both solutions seem infeasible. 
Proposal 2:
· IS/OOS is determined by hypothetical BLER of PSCCH based on sidelink RS measurement.

2.3. RS for RLM
To support RLM/RLF on NR-SL, which RS is used needs to be discussed and defined. It is noted that the following agreement has been reached at the RAN1#97 meeting [3].
	Agreements:
· No standalone RS dedicated to SL RLM/RLF in Rel-16


At the RAN1#97 and the RAN1#98 meetings, many companies provided their views on this point [4], [2], but there is no agreement and still we have the following options as RS for RLM:
· Option 1: SL-CSI-RS
· Option 2: PSCCH DM-RS
· Option 3: PSSCH DM-RS
From the above options, we believe that at least SL-CSI-RS should be used for RLM, i.e. option 1. The reason is forward compatibility. In future release, beam management would be support in NR-SL. In this case, QCL and TCI-state concept will be introduced, where beam switching can be considered by using SL-CSI-RS. It cannot be considered if DM-RS is used. SL-CSI-RS could be undesirable overhead but it is controllable by SCI indication. Note that DM-RS is also applicable but whether/how to use can be up to UE implementation.
Proposal 3:
· For RLM on NR-SL, at least SL-CSI-RS is used.

3. Conclusion
In this contribution, we discussed RLM/RLF on SL for NR V2X. Proposals are summarized as following: 
Proposal 1:
· Support periodic IS/OOS for SL RLM/RLF.
Proposal 2:
· IS/OOS is determined by hypothetical BLER of PSCCH based on sidelink RS measurement.
Proposal 3:
· [bookmark: _GoBack]For RLM on NR-SL, at least SL-CSI-RS is used.
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