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1. Introduction

In RAN#83 meeting, NR V2X WI is agreed [1], and one objective is as following

	· Sidelink L2/L3 protocols and signalling

· <omitted text>

· AS level link management for unicast [RAN2, RAN1]


In RAN2#105 meeting, AS level link management agreement is as following [2]
	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.


From the above agreement, the RLM design in RAN2 is highly related to RAN1 RS design. In this paper, preliminary thinking for RLM design in RAN2 is discussed, based on different RAN1 RS design possibilities.

2. Discussion
2.1. Radio link monitoring design impact to RAN2
In RAN2#105 meeting, it was agreed that Uu link RLM model is used as baseline design for SL RLM, and ask to RAN1 for RLM RS design and if ok to follow Uu RLM model for SL RLM. That is to say, if follow Uu RLM model, UE is required to monitor a set of configured periodical RS and evaluate/indicate in-sync/out-of-sync indication to RRC layer. If such kind of RLM model is seen feasible from RAN1 point of view, it means some kind of periodical RS on sidelink will be used for SL RLM purpose. Then the impact on RAN2 will be that how to configure and when to transmit SL RLM RS, since the SL RLM is only used for unicast, and do not need to be always transmitted and monitored.
On the other hand, introduce periodical RS on SL may meet some problem. For example, unlike Uu interface, resource pool is used for data transmission on SL, and it is not so easy to specify periodical resource especially for unicast SL RLM RS. In this case, periodical RS may hardly introduced by RAN1. If we still want to reuse Uu RLM model, then RAN2 can consider to create a periodical resource with RS transmission, to simulate a pseudo periodical RS transmission. For example, a SPS resource can be configured on SL and used for SL RLM purpose, then at least DMRS can be transmitted periodically, and Rx UE can monitor this RS for SL RLM purpose. 
Proposal 1: RAN2 further study solutions that can help SL RLM, e.g. configure SPS especially used for SL RLM purpose
2.2. Radio link failure design for Unicast
Radio link failure on Uu interface is handled by RRC layer, the model can be maximally reused for NR V2X sidelink, which can use PC5-RRC layer to handle the sidelink failure, for example sidelink failure can also includes detection of physical layer problems, detection of radio link failure, and radio link failure related actions. 
One issue is whether UE need to wait for possible sidelink recovery after radio link failure declaration. If Uu model is reused, in our understanding there already has recovery phase during radio link failure procedure. For example, when consecutive N310 out-of-sync indication is received there will start timer T310, and during T310 if there has consecutive N311 in-sync indication, then the link is recovered. Thus time period during T310 is actually link recovery phase. If finally radio link failure is declared, it means during T310 the link is not recovered, there does not need extra time period for link recovery after radio link failure declaration.
Proposal 2: No additional time period is needed for possible sidelink recovery to the same peer UE after radio link failure declaration for NR V2X
One more issue for UE actions after radio link failure declaration is whether to have re-establishment procedure. On Uu interface, re-establishment is used to find another suitable cell and maintain RRC CONNECTED mode for UE. But for sidelink, if the link between UEs is broken, then there does not need to re-establish sidelink to other UEs. Thus re-establishment procedure is not needed after radio link failure declaration for sidelink. In this case, report to higher layer and directly release the connection is a better way

Proposal 3: After radio link failure declaration, UE does not need re-establish procedure to the same peer UE
3. Conclusion

In this contribution, we discuss the radio link management for NR V2X sidelink unicast transmission, and have following proposals
Proposal 1: RAN2 further study solutions that can help SL RLM, e.g. configure SPS especially used for SL RLM purpose

Proposal 2: No additional time period is needed for possible sidelink recovery to the same peer UE after radio link failure declaration for NR V2X
Proposal 3: After radio link failure declaration, UE does not need re-establish procedure to the same peer UE
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