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1. Introduction
In RAN2 #107bis meeting [1], there were some agreements achieved for SL RLM/RLF.
	Agreements on PC5 RLM/RLF: 

1: In case of SL RLC AM, RLF declaration is triggered by indication from RLC that the maximum number of retransmissions has been reached.
2: RLF triggering condition based on indication by physical layer is supported (pending RAN1/RAN4 progresses on the topic).

3: The RLM/RLF procedure only apply to NR SL unicast.

4: In case of RRC_CONNECTED/INACTIVE/RRC_IDLE/Out-of-coverage UEs, upon SL RLF declaration (e.g., expiring of timer T310) the UE releases the PC5-RRC connection immediately and sends an indication to upper layers.

5: For RRC_CONNECTED UEs, upon SL RLF declaration (e.g., expiring of T310), the UE informs NW via Sidelink UE Information. FFS if we need explicit failure indication in Sidelink UE information or if it’s enough for the UE to inform it by excluding the corresponding destination L2 id.

6: Measured results is not included in Sidelink UE Information at RLF.

7: A new timer (e.g., similar to T310) is specified for SL RLF handling (pending RAN1/RAN4 progresses on the topic).

8: No need to specify a release procedure over the PC5-RRC at least at RLF.


In this paper we will have further discussion on remaining issues for Sidelink RLM. 
2. Sidelink Radio Link Monitoring
RAN2 already agreed to use the maximum number of ARQ retransmissions for TX UE to detect SL RLF. However, it will take some time to detect SL RLF and waste SL resources until SL RLF detection, if TX UE just relies on ARQ retransmissions. That is, not only ARQ retransmissions but also HARQ retransmissions (based on HARQ-NACK and HARQ-DTX) should be used as SL RLM metric for TX UE. That is, TX UE use the maximum number of HARQ retransmissions to detect SL RLF. The maximum number of ARQ retransmissions depends on the QoS requirements in the PQI, and is configurable per SLRB. Like maximum number of ARQ retransmissions, the maximum number of HARQ retransmissions can also depend on the QoS requirements in the PQI, and can therefore be configurable per SLRB. 
Observation 1. RAN2 already agreed to use the maximum number of ARQ retransmissions for TX UE to detect SL RLF. However, it will take some time to detect SL RLF and waste SL resources until SL RLF detection, if TX UE just relies on ARQ retransmissions.

Proposal 1. TX UE additionally use the maximum number of HARQ retransmissions (based on HARQ-NACK and HARQ-DTX) to detect SL RLF.

Observation 2. The maximum numbers for ARQ retransmission and HARQ retransmissions for detection of SL RLF should be configurable and likely depend on the QoS parameters.

Proposal 2. NG-RAN configures the maximum numbers related to a particular SLRB configuration e.g. based on QoS characteristics.
If the configured maximum number of ARQ retransmissions and HARQ retransmissions per SLRB is different, from the perspective of reliability of PC5 link, it is desirable to use the most stringent maximum number of ARQ retransmissions and HARQ retransmissions (i.e. the lowest maximum number among the maximum numbers configured for SLRBs).

Proposal 3. UE determines the most stringent maximum number of ARQ retransmissions and the most stringent maximum number of HARQ retransmissions based on the SLRB configuration provided by NG-RAN or preconfiguration for a PC5-RRC connection (i.e. the lowest maximum number among the maximum numbers configured for SLRBs).
RAN2 should further discuss how to handle the case that sidelink IS/OOS indication to upper layer at the RX UE is not supported as agreed with RAN1. For example, the RX UE should decide whether or not to perform SL RLM based on the RAN2 operation. In view of being able to recognize the PC5 link state in the V2X layer, the RX UE should be able to perform SL RLM like the TX UE. It is possible to reuse Data Inactivity timer for SL RLM. For example, if there is no transmission and reception for SL data during the SL Data Inactivity timer, the UE may release the PC5 RRC connection.
Observation 3. RAN1 agreed that no support of IS/OOS indication to upper layer at the Rx UE.

Observation 4. It is beneficial for both TX UE and RX UE to detect SL RLF.

Observation 5. In Uu, data inactivity timer is used to handle mismatch of RRC state between UE and gNB.

Proposal 4. For UE to detect SL RLF, SL data inactivity timer can be also used for each pair, instead of IS/OOS indication.

Proposal 5. Upon transmission or reception of any MAC PDU for the pair of Source and Destination IDs, UE starts or restarts the SL data inactivity timer for the pair.

Proposal 6. Upon PSFCH transmission for the pair, UE starts or restarts the SL data inactivity timer for the pair.

3. Conclusion
In this contribution, we have discussed remaining issues on PC5 RLM, and the following proposals have been given:
Observation 1. RAN2 already agreed to use the maximum number of ARQ retransmissions for TX UE to detect SL RLF. However, it will take some time to detect SL RLF and waste SL resources until SL RLF detection, if TX UE just relies on ARQ retransmissions.

Proposal 1. TX UE additionally use the maximum number of HARQ retransmissions to detect SL RLF.

Observation 2. The maximum numbers for ARQ retransmission and HARQ retransmissions for detection of SL RLF should be configurable and likely depend on the QoS parameters.

Proposal 2. NG-RAN configures the maximum numbers related to a particular SLRB configuration e.g. based on QoS characteristics.
Proposal 3. UE determines the most stringent maximum number of ARQ retransmissions and the most stringent maximum number of HARQ retransmissions based on the SLRB configuration provided by NG-RAN or preconfiguration for a PC5-RRC connection (i.e. the lowest maximum number among the maximum numbers configured for SLRBs).
Observation 3. RAN1 agreed that no support of IS/OOS indication to upper layer at the Rx UE.

Observation 4. It is beneficial for both TX UE and RX UE to detect SL RLF.

Observation 5. In Uu, data inactivity timer is used to handle mismatch of RRC state between UE and gNB.

Proposal 4. For UE to detect SL RLF, SL data inactivity timer can be also used for each pair, instead of IS/OOS indication.

Proposal 5. Upon transmission or reception of any MAC PDU for the pair of Source and Destination IDs, UE starts or restarts the SL data inactivity timer for the pair.

Proposal 6. Upon PSFCH transmission for the pair, UE starts or restarts the SL data inactivity timer for the pair.
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