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Introduction
RAN1 has sent an LS to RAN2 that HARQ feedback status can be used for sidelink RLM/RLF when sidelink HARQ is enabled in RAN1 #99 [1]: 
[bookmark: _Hlk528874692]Agreements:
For sidelink RLM/RLF at Tx UE, the usage of HARQ feedback status is feasible from RAN1 perspective when sidelink HARQ is enabled
· There is no IS/OOS indication to upper layer from physical layer for sidelink RLM at Tx UE
· It is RAN1 understanding that HARQ feedback status (i.e., ACK, NACK) is available in upper layer without additional RLM indication from physical layer
· DTX is reported to upper layer for sidelink RLM if RAN2 agree to use it
· This doesn’t require RAN1 specification impact
Send an LS to RAN2 – R1-1913460 (Moonil, IDC), which is approved with final LS in R1-1913464. 

RAN2 seems recently agreed that a UE can trigger RLF when the UE receives a certain number of consecutive DTX [2]:
Agreements on RLM/RLF: 
1: 	UE can trigger RLF based on the absence of HARQ feedback (DTX).
2:	Enhancements addressing absence of HARQ feedback (i.e. DTX) resulting from half duplex and UL/SL prioritization are not considered in this release (similar to NR-U for absence of IS/OOS).
3:	RLF can be triggered following reception of a configurable number of consecutive DTX.

In this contribution, we discuss on the remaining details to support DTX based sidelink RLF.
Remaining Issues
RAN2 has agreed to support DTX based sidelink RLF for Tx UE when sidelink HARQ operation is enabled. To enable DTX based sidelink RLF, MAC layer requires DTX indication from PHY layer when a Tx UE received no HARQ feedback from the associated PSFCH resource for a PSSCH transmission.
However, in current PHY layer specification for sidelink, there is no HARQ status indication to upper layer based on the reception of PSFCH. In general, without sidelink RLF operation, it make sense that “ACK” is indicated to the upper layer when ACK is decoded from PSFCH and “NACK” is indicated to the upper layer otherwise just for HARQ retransmission decision. To support sidelink RLF, it seems “NACK” and “DTX” should be also distinguished in MAC layer.
Observation 1: HARQ feedback status needs to be indicated to upper layer at Tx UE to determine HARQ retransmission
Observation 2: “NACK” and “DTX” should be distinguished in MAC layer to determine HARQ retransmission as well as sidelink RLF
In order to simply the specification impact, explicit indication of DTX to upper layer seems to be appropriate rather than the upper layer interpret no indication from PHY layer as DTX in a slot where PSFCH is received.
Proposal 1: ACK, NACK, and DTX is indicated to upper layer from PHY layer, where DTX is indicated if a UE determines absence of PSFCH reception at a corresponding PSFCH reception occasion
In addition, a UE behavior has to be defined when a Tx UE does not receive a PSFCH due to a higher priority UL transmission or higher priority PSFCH transmission in the same slot. Considering that DTX indication is used for sidelink RLF determination, it seems to be safer to indicate NACK to upper layer instead of ACK so that the number of unnecessary sidelink RLF declaration can be reduced.
Proposal 2: NACK is indicated to upper layer from PHY layer when a UE was not able to perform PSFCH decoding at a corresponding PSFCH reception occasion due to a high priority UL transmission
Conclusion
In this contribution, we discussed remaining issues on sidelink RLF based on the recent agreement from RAN2 and the following is proposed: 
Proposal 1: ACK, NACK, and DTX is indicated to upper layer from PHY layer, where DTX is indicated if a UE determines absence of PSFCH reception at a corresponding PSFCH reception occasion.
Proposal 2: NACK is indicated to upper layer from PHY layer when a UE was not able to perform PSFCH decoding at a corresponding PSFCH reception occasion due to a high priority UL transmission
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