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Abstract of the contribution: This contribution addresses remaining issues in PC5 unicast RLM/RLF management.
Discussion
During RAN2#108, RAN2 sent a LS to SA2 and RAN1 for regarding sidelink RLM and RLF management [1].  In response, SA2 has provided R2-2000062 (S2-2000973), indicating keep-alive signalling at the V2X layer is introduced at the V2X layer [2]. 
	(SA2 S2-2000973)

In view of the lack of support of SL RLM/RLF at Rx UE based on RAN1 and RAN2 agreements, SA2 has agreed to introduce the keep-alive signalling (i.e. Layer-2 link maintenance procedure) in the V2X layer, similar to that of the Rel-13 ProSe design in TS 23.303. The corresponding procedure has been documented in the attached CR to TS 23.287. 

SA2 would like to ask RAN2 and RAN1 to take the above into account. The operation details of the procedure need to be defined by CT1.


Per the companion CR to TS 23.287 in S2-2000972 [3], the keep-alive procedure can be initiated by either side of the PC5 unicast link, and consists of a keep-alive and keep-alive Ack message pair.  
	(S2-2000972, CR to TS 23.287)

The PC5 Signalling Protocol shall support keep-alive functionality that is used to detect if a particular PC5 unicast link is still valid. Either side of the PC5 unicast link can initiate the layer-2 link maintenance procedure (i.e. keep-alive procedure), based on for example triggers from the AS layer or internal timers. The UEs shall minimize the the keep-alive signalling, e.g. cancel the procedure if data are successfully received over the PC5 unicast link. 
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Figure 6.3.3.x-1: Layer-2 link maintenance procedure

0.
UE-1 and UE-2 have a unicast link established as described in clause 6.3.3.1.
1.
Based on trigger conditions, UE-1 sends a Keep-alive message to UE-2 in order to determine the status of the PC5 unicast link.

NOTE 1:
It is left to Stage 3 to determine the exact triggers for the keep-alive messages. For example, the trigger can be based on a timer associated with the Layer-2 link. The timer can be reset with a successful reception event defined by TS 38.300 [11]. 

2.
Upon reception of the Keep-alive message, UE-2 responds with a Keep-alive Ack message.

The UE initiating the keep-alive procedure shall determine the follow up actions based on the result of the signalling, e.g. proceed with implicit layer-2 link release.

NOTE 2:
It is left to Stage 3 to determine the follow up actions. For example, a successful reception event can also cancel the layer-2 link release if received in time.


Observation 1: SA2 has agreed to the use of V2X-layer keep-alive signaling in order to address RLM/RLF support at an Rx UE.
The detailed operation of the keep-alive procedure will be defined by CT1 and will include triggers for the transmission and cancellation of keep-alive messages, such as NAS-layer timers.  
Observation 2: The detailed keep-alive procedure will be defined by CT1.

Observation 3: The keep-alive procedure described by SA2 relies on triggers to the upper layer to trigger and cancel transmission of keep-alive messages. 

Based on the guidance provided by SA2, it is recommended RAN2 adopt the V2X-layer keep-alive procedure. 
Proposal 1: RAN2 adopts the keep-alive procedure (layer 2 link maintenance procedure) described by SA2 and CT1.
Proposal

Observation 1: SA2 has agreed to the use of V2X-layer keep-alive signaling in order to address RLM/RLF support at an Rx UE. 

Observation 2: The keep-alive procedure described by SA2 relies on AS layer indications to the upper layer to trigger and cancel transmission of keep-alive messages.  

Observation 3: The detailed keep-alive procedure will be defined by CT1.
Proposal 1: RAN2 adopts the keep-alive procedure (layer 2 link maintenance procedure) described by SA2 and CT1.
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