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1 Introduction
In RAN1#98bis [1], the following agreements were made for sidelink RLM/RLF as:
· When the Rx UE received a signal associated with the unicast link, no support of IS/OOS indication to upper layer at the Rx UE
· When the Rx UE received no signal associated with the unicast link during an RLM indication period, no indication to upper layer at the Rx UE
Based on agreements, there is no IS/OOS indication to upper layer from Rx UE and RLF declaration is not supported for Rx UE perspective. However, LS to RAN2 about above agreements [2] includes the following statements:
· RAN1 is still discussing the IS/OOS indication from the Tx UE perspective
This contribution provides our views on physical layer IS/OOS indication by Tx UE for sidelink RLM/RLF.
2 Remaining issues on sidelink RLM/RLF
Since RAN1 was decided that Rx UE’s RLF declaration is not supported in Rel-16 NR V2X, currently only Tx UE can declare RLF based on upper layer condition. Specifically, in RAN2#107bis [3], it was agreed to support RLF declaration from Tx UE perspective according to:
· In case of SL RLC AM, RLF declaration is triggered by indication from RLC that the maximum number of retransmissions has been reached.
Therefore, a remaining issue is whether Tx UE can declare RLF additionally based on physical layer condition or not. Basically, sidelink RLF is to maintain stable sidelink connection between UEs. If Tx UE declare RLF in sidelink, Tx UE then stop to transmit data and may perform corresponding actions in order to recover connection. For example, it was agreed in RAN2#107bis [3] that RRC connected UE reports this RLF into gNB as:
· For RRC_CONNECTED UEs, upon SL RLF declaration (e.g., expiring of T310), the UE informs NW via Sidelink UE Information.
Actually, proper RLF detection and UE behaver can provide reliable sidelink communication. In case of Uu RLF model, RLF detection is based on physical layer radio link monitoring (RLM) and IS/OOS indication to upper layer. This is because UE can detect RLF immediately by monitoring physical link condition. In this aspect, RLF relying on upper layer only may result in delayed RLF declaration and may not satisfy use cases requiring higher reliability in NR V2X [4]. Therefore, we propose: 
Proposal 1: Physical layer IS/OOS indication to upper layer by Tx UE is supported for sidelink RLM/RLF
In order to support physical layer IS/OOS indication to upper layer in the perspective of Tx UE, the following two alternatives were discussed in the previous RAN1 meeting:
Physical layer IS/OOS metrics for Tx UE perspective
· Alt 1: Consecutive HARQ-NACKs
· Alt 2: CSI reporting
Based on agreement [1], Alt 1 can be used for IS/OOS metric when HARQ feedback is enabled by higher layer and activated by SCI. Specifically, Tx UE can decide IS/OOS status based on the number of consecutive HARQ-NACKs or misdetection of HARQ feedback during specific time window. Specifically, threshold for the number of consecutive HARQ-NACKs and the time window to determine IS/OOS need to be decided. Those information can be (pre-)configured in resource pool. On the other hand, Alt 2 can be ruled out for physical layer IS/OOS metric in Rel-16 V2X. Consecutive CSI information cannot be used because only aperiodic CSI reporting is available in Rel-16 NR V2X. Therefore, Alt 1 can be considered as physical layer IS/OOS metric in Rel-16 V2X. 
Proposal 2: The number of consecutive HARQ-NACKs is used for IS/OOS determination at TX UE side if enabling of HARQ feedback is (pre-)configured in a resource pool and activated by SCI.
Proposal 3: Threshold for the number of consecutive HARQ-NACKs and time window to determine IS/OOS are (pre-)configured in resource pool.
3 Conclusions
In this contribution, we presented our views on sidelink RLM/RLF. Based on the discussion, the following proposals are provided:
Proposal 1: Physical layer IS/OOS indication to upper layer by Tx UE is supported for sidelink RLM/RLF
Proposal 2: The number of consecutive HARQ-NACKs is used for IS/OOS determination at TX UE side if enabling of HARQ feedback is (pre-)configured in a resource pool and activated by SCI.
Proposal 3: Threshold for the number of consecutive HARQ-NACKs and time window to determine IS/OOS are (pre-)configured in resource pool.
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