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1. Introduction
In this paper, we discuss some aspects about sidelink RLF enhancement beside previous agreements in Annex made before.
2. Radio Link Failure
Radio Link Failure in Uu interface

There are three triggering conditions for RLF in Uu interface, we list them below:
· 1) Upon indication from RLC that the maximum number of retransmissions has been reached
· 2) Upon expiry of Timer T310 (this timer is started when physical layer problems are detected i.e. upon receiving N310 consecutive out-of-sync indications from lower layers)
· 3) Upon random access problem indication from MAC while neither T300, T301, T304 nor T311 is running
We start the analysis from above three conditions, for TX UE in unicast, only the first one condition can trigger RLF, which is agreed in previous RAN2 meeting. For RX UE in unicast and groupcast, only the second condition can trigger RLF, However, in RAN1 98bis meeting. This mechanism doesn’t apply anymore.
RAN1#98bis Agreements
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
Consider the last condition, RLF triggered by RACH is not applicable as well, since there is no RACH in sidelink. For TX UE in groupcast, there is no triggering condition in this case, since RLC AM is not supported for groupcast. We summarize them below:

	
	TX side
	RX side

	Unicast
	1)
	N.A.

	Groupcast
	N.A.
	N.A.


Observation 1: only one trigger condition is applicable for NR V2X in unicast.
Proposal 1: RAN2 to consider whether enhancement on RLF is needed or not.

If proposal 1 is agreed and enhancement on RLF is needed, the following mechanisms could be considered:
· Count of received number of HARQ NACK.
· PC5 RLF can be determined in consideration of the HARQ NACK count received from the RX UE.
· Count times that no feedback is received.
· If the TX UE doesn’t receive the feedback message (i.e., HARQ ACK/NACK) from the RX UE, TX UE can decide the RLF of PC5 radio link. This condition may be considered as bad situation for the PC5 Radio Link. Specifically, the situation is that the RX UE fails to receive control channel transmitted by the TX UE (i.e., the channel that transmits scheduling information for data transmission), and the RX UE may not transmit feedback message to the TX UE.
· Count number of sent HARQ feedback from RX UE.
· This mechanism considers the cases when TX UE ignores the feedback from RX UE under out of range case. RX UE can count the number of sent HARQ feedback to trigger RLF.
· Count number of expiry discard Timer.
· This mechanism consider the RLF from PDCP layer, which counts how many PDCP SDUs are not delivered successfully within the discard timer.
Proposal 2: RAN2 to consider enhancements on RLF including above mechanisms.
3. Conclusion
In this paper, we discuss enhancement on RLF, the following observation and proposals are proposed: 
Observation 1: only one trigger condition is applicable for NR V2X in unicast.
Proposal 1: RAN2 to consider whether enhancement on RLF is needed or not.
Proposal 2: RAN2 to consider enhancements on RLF including above mechanisms.
4. Annex
In the RAN2#105, RAN2 #106 and RAN2 #107bis meeting, the following agreement was made for AS Level Link Management for unicast in NR V2X sidelink.
RAN2#105 Agreements on AS Level Link Management for unicast:
1: SL RLM / RLF declaration based AS level link management is supported.
4: The AS level link status (e.g., failure) should be informed to upper layer. The detailed information exchanged between layers should be decided together with SA2.
5: If SL RLC AM is supported for unicast, RLF declaration could be triggered by indication from RLC that the maximum number of retransmissions has been reached.
RAN2#106 Agreements on PC5 RLM/RLF: 
1: 	Even though transmission of sidelink signal occur irregularly, RAN2 assumes that the physical layer provides periodic indications of IS/OOS to the upper layer as in Uu RLM.
2:	From RAN2 perspective, both side UEs perform RLM/RLF detection mechanism. FFS on whether periodic indications of IS/OOS based RLM/RLF is reused or any additional new mechanism is needed.
RAN2#107bis Agreements on SL 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).
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