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Introduction
During RAN2#106 meeting, it was agreed that 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. During RAN2#107bis, SL RLM/RLF was discussed and the following agreements were reached [1]:

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.

However, during RAN1#98bis meeting, RAN1 sent an reply LS on sidelink RLM/RLF [2] to RAN2 with following agreements and RAN1 is still discussing the IS/OOS indication from the Tx UE perspective.
	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


 In this contribution, we will discuss the RAN2 impacts of sidelink RLM and present our point of view. 
Discussion
According to RAN1’s reply LS, RAN1 could not provide  IS/OOS indication to upper layer at the Rx UE. What is more, when the Rx UE received no signal associated with the unicast link during an RLM indication period, no indication is delivered to upper layer at the Rx UE. It means that the RLF detection/declaration based on IS/OOS indication by physical layer is not feasible at Rx UE. During RAN2#106 meeting, RAN2 assumes that the physical layer provides periodic indications of IS/OOS to the upper layer as in Uu RLM even though transmission of sidelink signal occur irregularly. The latest RAN1 agreements on IS/OOS indication essentially invalidate the RAN2’s assumption. It is necessary to reconsider whether we need to support the SL RLF/RLM in RAN2.

Observation 1: RAN1 could not provide  IS/OOS indication to upper layer at the Rx UE, which invalidate the RAN2’s periodic IS/OOS indication from physical layer assumption.

Proposal 1: RAN2 needs to reconsider whether to support the SL RLF/RLM in RAN2. 

According to TS24.334, the upper layer designed keep alive mechanism for link maintenance, where UE periodically sends the keep alive message and waits for the keep alive ack message. If the keep alive ack message could not be received before a timer expiry, UE shall initiate the direct link release procedure. As we can see, this procedure only consider whether the ack message could be received or not without considering the sidelink quality. Moreover, it is rather slow in radio link quality monitoring. Compared with keep alive mechanism, RLM can react more quickly to link quality changes. It is beneficial to have SL RLM for sidelink monitoring. 

If we still support SL RLM, it is necessary to turn to the Tx UE based RLF detection/declaration since IS/OOS indication from physical layer is not available. As agreed in RAN2#107bis meeting, RLF declaration is triggered by indication from RLC that the maximum number of retransmissions has been reached in case of SL RLC AM. In addition, several other Tx UE based metrics were proposed, e.g. congestion control metric (similar to CBR in LTE), consecutive HARQ-NACKs, etc. 

In our opinion, it is not appropriate to consider the congestion control metric for RLF declaration. As we know, the radio link quality is independent from the congestion level. The overloaded sidelink resource pool does not mean the radio link quality is bad between two unicast V2X UEs. Tx UE may adjust its sidelink transmission parameters or only schedule high priority data packet to transmit. Nevertheless, RLF should not be declared by congestion. 

With regard to consecutive HARQ-NACK, we think it might be useful for the RLF detection when no RLC AM SLRB is configured for Tx UE. For RLC AM based sidelink communication, the HARQ-NACK may trigger sidelink retransmission. If the maximum number of RLC retransmissions has been reached, it may be caused by multiple HARQ-NACKs. So its impacts can be reflected by the legacy RLC transmission based RLF declaration metric. However, when no RLC AM SLRB is configured, Tx UE can only detect the link quality via the HARQ-NACK.  

Proposal 2: Suppose the SL RLM would be supported in RAN2, the RLF detection based on consecutive HARQ-NACK might be considered when no RLC AM SLRB is configured for Tx UE. 
Proposal 3: It is suggested not to consider congestion control for RLF declaration.

Another issue about RLM is whether sidelink recovery/re-establishment should be considered if RLF is declared. For NR Uu, the RRC re-establishment is to find another cell which has the UE context to continue the RRC connection. When it comes to sidelink unicast communication between UE1 and UE2, even if UE1 detect the RLF on the unicast sidelink, UE1 still needs to communicate with UE2 instead of other UEs. Considering that the vehicle UEs keep moving, it is very likely that UE1 moves far away from peer UE2. Therefore, it is not reasonable for UE1 to re-establish the unicast sidelink with UE2 again. On the other hand, according to the NR V2X WID, single carrier scenario is assumed for the NR sidelink transmission and reception. So it is not feasible for the UE1 to reestablish the PC5 connection via another sidelink carrier. 
Proposal 4: It is not necessary to consider the sidelink recovery/re-establishment.
Conclusion
In this contribution, we discussed the implication of sidelink RLM and present our point of view. And we have the following observations and proposals:

Observation 1: RAN1 could not provide  IS/OOS indication to upper layer at the Rx UE, which invalidate the RAN2’s periodic IS/OOS indication from physical layer assumption.

Proposal 1: RAN2 needs to reconsider whether to support the SL RLF/RLM in RAN2. 

Proposal 2: Suppose the SL RLM would be supported in RAN2, the RLF detection based on consecutive HARQ-NACK might be considered when no RLC AM SLRB is configured for Tx UE. 
Proposal 3: It is suggested not to consider congestion control for RLF declaration.

Proposal 4: It is not necessary to consider the sidelink recovery/re-establishment.
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