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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 RLF reporting. 
2. PC5 Unicast Link
According to the 23.287 [2] (in section 5.6.1.4), a UE may establish multiple PC5 unicast links with a peer UE and use the same or different source Layer-2 IDs for these PC5 unicast links. Two physical UEs share multiple PC5 unicast links, each associated with a pair of Application Layer IDs, and each associated with an L2 link between a particular pair of Layer-2 IDs.  Moreover, based on 23.287 (in section 5.6.1.4) UE may establish multiple PC5 unicast links with a peer UE and use the same or different source Layer-2 IDs for these PC5 unicast links. The Layer-2 IDs may be the same between different L2 links (e.g., PC5 unicast link 1 and PC5 unicast link 3 in the figure). That is, it is difficult to exactly distinguish PC5 unicast link based on Layer-2 ID pair (i.e., source layer-2 ID, destination layer-2 ID) information.
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Figure. PC5 Unicast Link
Based on the 23.287 [2] (in section 5.2.1.4), for every PC5 unicast link, a UE self-assigns a distinct PC5 Link Identifier that uniquely identifies the PC5 unicast link in the UE for the lifetime of the PC5 unicast link. And also, according to the 23.287 [2] (in section 6.3.3.1), the V2X layer of the UE that established PC5 unicast link passes the PC5 Link Identifier assigned for the unicast link and PC5 unicast link related information down to the AS layer. 
Observation 1. It is difficult to exactly distinguish PC5 unicast link based on Layer-2 ID pair (i.e., source layer-2 ID, destination layer-2 ID) information.

Observation 2.  According to the 23.287, for every PC5 unicast link, a UE self-assigns a distinct PC5 Link Identifier that uniquely identifies the PC5 unicast link in the UE for the lifetime of the PC5 unicast link. Moreover, the V2X layer of the UE that established PC5 unicast link passes the PC5 Link Identifier assigned for the unicast link and PC5 unicast link related information down to the AS layer.
3. SL RLF reporting

According to the SL RLF agreement in RAN2 #107bis meeting [1], 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.
Based on the above agreement and our observation (i.e., observation 1, observation 2) of PC5 unicast link (section 2), upon SL RLF declaration, AS layer should deliver the PC5 link identifier to the V2X layer to indicate the PC5 unicast link whose RLF declaration was made and PC5-RRC connection was released. Only then, the V2X layer can accurately release the PC5 Unicast link whose RLF declaration was made.
Observation 3.  According to the 23.287, for every PC5 unicast link, a UE self-assigns a distinct PC5 Link Identifier that uniquely identifies the PC5 unicast link in the UE for the lifetime of the PC5 unicast link. Moreover, the V2X layer of the UE that established PC5 unicast link passes the PC5 Link Identifier assigned for the unicast link and PC5 unicast link related information down to the AS layer.

Observation 4. When the PC5 RLF is occurred, it is desirable for the AS layer to send the information of PC5 unicast link identifier to the V2X layer in order to distinguish the PC5 unicast link where PC5 RLF occurred.

Proposal 1. Upon PC5 RLF declaration, UE's AS layer should send a PC5 RLF indication including PC5 Unicast Link Identifier to upper layer (i.e., V2X layer) to indicate the PC5 unicast link whose RLF declaration was made and PC5-RRC connection was released.

Proposal 2. Upon PC5 RLF declaration, UE' should send an Sidelink UE Information message including PC5 Unicast Link Identifier to the network to indicate the PC5 unicast link whose RLF declaration was made and PC5-RRC connection was released.
4. Conclusion
In this contribution, we have discussed remaining issues on PC5 RLF reporting, and the following proposals have been given:
Observation 1. It is difficult to exactly distinguish PC5 unicast link based on Layer-2 ID pair (i.e., source layer-2 ID, destination layer-2 ID) information.

Observation 2.  According to the 23.287, for every PC5 unicast link, a UE self-assigns a distinct PC5 Link Identifier that uniquely identifies the PC5 unicast link in the UE for the lifetime of the PC5 unicast link. Moreover, the V2X layer of the UE that established PC5 unicast link passes the PC5 Link Identifier assigned for the unicast link and PC5 unicast link related information down to the AS layer.
Observation 3.  According to the 23.287, for every PC5 unicast link, a UE self-assigns a distinct PC5 Link Identifier that uniquely identifies the PC5 unicast link in the UE for the lifetime of the PC5 unicast link. Moreover, the V2X layer of the UE that established PC5 unicast link passes the PC5 Link Identifier assigned for the unicast link and PC5 unicast link related information down to the AS layer.

Observation 4. When the PC5 RLF is occurred, it is desirable for the AS layer to send the information of PC5 unicast link identifier to the V2X layer in order to distinguish the PC5 unicast link where PC5 RLF occurred.

Proposal 1. Upon PC5 RLF declaration, UE's AS layer should send a PC5 RLF indication including PC5 Unicast Link Identifier to upper layer (i.e., V2X layer) to indicate the PC5 unicast link whose RLF declaration was made and PC5-RRC connection was released.

Proposal 2. Upon PC5 RLF declaration, UE' should send an Sidelink UE Information message including PC5 Unicast Link Identifier to the network to indicate the PC5 unicast link whose RLF declaration was made and PC5-RRC connection was released.
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