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1 Introduction
At RAN1 #96bis meeting, the following agreements on SL RLM/RLF declaration were made: 
	· No new reference signal dedicated to SL RLM is introduced. 

· Existing SL RS is reused for SL RLM/RLF

· Note: CSI-RS is not precluded

· RAN1 has no intention to introduce RS transmitted in a periodic manner only for SL RLM purposes

· FFS:

· Whether SL RS is transmitted in a stand-alone manner for SL RLM/RLF 
· Regarding metric for SL RLM/RLF declaration, RAN1 discussed the following (to be further studied):

· Reuse IS/OOS metric in Uu RLM as much as possible but considering the condition that RAN1 has no intention to introduce RS transmitted in a periodic manner only for SL RLM purposes

· Other metrics, e.g., congestion control metric (similar to CBR in LTE), consecutive HARQ-NACKs, etc.
Note: RAN1 expects further input from RAN2 to further progress on this topic


At RAN2 #106 meeting, further agreements on SL RLM/RLF declaration were made: 

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.
In this contribution, we discuss remaining issues on SL RLM/RLF declaration for NR V2X unicast. 
2 Discussion
2.1 Which metric for SL RLM/RLF declaration is used? 

According to RAN1 agreement, there are at least three candidate metrics for SL RLM/RLF declaration, i.e. 
1)
Reuse IS/OOS metric in Uu RLM 

2)
Congestion control metric 

3)
Consecutive HARQ-NACKs
From RAN2 point of view, it was already agreed that Uu RLM preferred as baseline for SL RLM, as per below agreement. 

1: SL RLM / RLF declaration based AS level link management is supported.

2: The definition and motivation of SL RRM based AS level link management need further discussion.

3: We will ask to RAN1 for RLM RS design and if ok to follow Uu RLM model for SL RLM. We will indicate from RAN2 point of view, Uu RLM model is preferred as baseline for SL RLM with the description how Uu RLM works.
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.
So, it is straightforward to introduce SL RLM as in Uu RLM model. 
Proposal 1: For SL unicast, SL RLM is supported as in Uu RLM model. 

Proposal 2: For SL unicast, a new timer and constants are introduced for SL RLM (i.e. similar to T310, N310, N311). 
For congestion control metric (i.e. similar to CBR in LTE), it seems not crystal clear whether it is related to SL RLM. In LTE, the UE capable of CBR measurement performs CBR measurements for resource pools according to the direction from base station and UE use CBR for TX parameter adaptation. It seems that CBR related functionality is suitable for managing and controlling sidelink radio resource rather than AS link failure detection.  
Proposal 3: For SL unicast, congestion control metric is not supported for SL RLM. 
From our understanding, consecutive HARQ-NACKs are on the list for a Tx UE to detect RLF and declare RLF for SL unicast. But, RAN2 already agreed to support RLF declaration by indication from RLC as highlighted in green. One may still argue that conseuctive HARQ-NACKs enable to declare RLF more quickly and it helps to support NR V2X services in more reliable way. But, please note that even in Uu consecutive HARQ-NACKs are not supported for any reliable services (i.e. URLLC). As RAN2 agreed to support SL RLC AM for unicast, relying on indication from RLC seems enough from Tx UE point of view. If RAN1 decides to introduce consecutive HARQ-NACKs for SL RLM, then RAN2 may revisit whether RLC level indication based on the maximum number of retransmissions is necessary in addition to the HARQ-NACK based indication. 
Proposal 4: For SL unicast, consecutive HARQ-NACKs are not supported for SL RLM. 
2.2 Whether to recover the AS level link upon SL RLM/RLF declaration? 

During previous meetings, it was discussed whether/how to be recovered by AS layer upon SL RLM/RLF declaration but no agreement was made. In our view, there seems no reason to follow the RRC connection re-establishment procedure as Uu. 

Proposal 5: Upon SL RLM/RLF declaraction, no AS level link recovery procedure is introduced for SL unicast.
It was agreed that the AS level link status (e.g. failure) should be informed to upper layer. If such status is informed to upper layer, there are three options to be considered: 

-
Option 1: Trigger direct link keepalive procedure. 

-
Option 2: Trigger direct release procedure.

-
Option 3: Autonomously release the unicast link without any PC5-S signalling message exchanged between two UEs 
In Option 1, a high degree of the interaction between AS and upper layer seems to be expected if the exisiting one-to-one ProSe direct commuincation is taken as baseline according to TS 24.334 [1], e.g., 

-
The UE 1 that initiates the procedure will generate the keepalive message in upper layer and pass it to the AS layer. If no response is received from the UE 2, the UE 1 will re-transmit the keepalive message again until the maximum number of allowed retransmission. If the UE 1 is unable to complete the direct link keepalive procedure, the UE 1 may trigger direct release procedure with the release cause value "#3 Direction connection is not available any more", which means the UE 1 releases the direct link autonomously. If response is received from the UE 2, both UEs can maintain the direct link. 

If the AS level link status (e.g., failure) is informed to upper layers due to SL RLM/RLF declaration, it seems not crystal clear whether complete the direct link keepalive procedure can be succesfully completed, which may pose unnecessary interaction between AS layer and upper layers. Similarly, there seems no reason to trigger direct release procedure since it is not clear whether direct release procedure can be succesfully completed. In our view, option 3 seems valid because both UEs monitor the AS level link between them (i.e. Tx UE will detect RLF based on the indication by RLC and Rx UE will do RLF based on IS/OOS metric) so that each UE may detect whether SL RLM/RLF is happening.

Proposal 6: When the AS level link status (e.g. failure) is informed to upper layers, the unicast link is released without any messages exchanged between two UEs. 

2.3 Whether to indicate RLF from UE to gNB? 

If the UE in mode 1 declares RLM/RLF, one may argue that it may be beneficial to report RLF indication to gNB (i.e. re-allocate the used Tx resource pool to other UEs in mode 1). However, UE can inform to gNB about no longer V2X sidelink resource required for transmission or reception for SL unicast on which RLF is detected by reusing Sidelink UE Information procedure in LTE i.e. to release of V2X sidelink communication transmission resources as specified in in section 5.10.2.3 [1].
Proposal 7: UE can inform to gNB about no longer V2X sidelink resource required for transmission or reception for SL unicast on which RLF is detected by reusing Sidelink UE Information procedure. 
3 Conclusion

Based on the above, RAN2 is requested to discuss and if possible agree on the following proposal:
Proposal 1: For SL unicast, SL RLM is supported as in Uu RLM model. 

Proposal 2: For SL unicast, a new timer and constants are introduced for SL RLM (i.e. similar to T310, N310, N311). 
Proposal 3: For SL unicast, congestion control metric is not supported for SL RLM. 
Proposal 4: For SL unicast, consecutive HARQ-NACKs are not supported for SL RLM. 
Proposal 5: Upon SL RLM/RLF declaraction, no AS level link recovery procedure is introduced for SL unicast.
Proposal 6: When the AS level link status (e.g. failure) is informed to upper layers, the unicast link is released without any messages exchanged between two UEs. 

Proposal 7: UE can inform to gNB about no longer V2X sidelink resource required for transmission or reception for SL unicast on which RLF is detected by reusing Sidelink UE Information procedure. 
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