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Introduction
During RAN#83 meeting, NR V2X WI was approved [1]. One of the objectives is AS level link management for unicast. In addition, the AS level sidelink management was discussed in RAN2#105 meeting and the following agreements were reached:

	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.


In this contribution, we will discuss the implication of sidelink RRM and RLM and present our point of view. In addition, the triggering conditions for AS sidelink management (e.g. sidelink setup and release) are also analyzed.
Discussion
RLM

In NR Uu, UE performs Radio Link Monitoring (RLM) in the active BWP based on reference signals (SSB/CSI-RS) and signal quality thresholds configured by the network. If expiry of a timer started after indication of radio problems from the physical layer, random access procedure failure or RLC failure, the UE declare RLF. Then UE may selects a suitable cell and initiates RRC re-establishment. If no suitable cell was found, UE shall enter RRC_IDLE.

When it comes to NR V2X sidelink, it has been agreed that SL RLM/RLF declaration based AS level link management is supported. RAN2 has sent LS to RAN1 to ask the RLM RS design and if it is OK to follow Uu RLM model. We can wait for the RAN1’s reply on this. 
Another issue about RLM is whether sidelink recovery/re-establishment should be considered if RLF is detected. 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 communication with UE2. Considering that the vehicle UEs keep moving, it is very likely that UE1 is now far awary from peer UE2. 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 also not applicable for the UE1 to reestablish the PC5 connection via another sidelink carrier. Instead of re-establishment, it would be better for the UE to release the sidelink unicast connection and switch the V2X data traffic transmission to Uu.
Proposal 1: It is not necessary to consider the sidelink recovery/re-establishment.
Proposal 2: If UE detects the sidelink RLF, UE may release the PC5 connection and switch the V2X data traffic transmission to Uu.  

Link setup and release
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. Suppose sidelink measurement is considered, it is necessary to consider the sidelink quality when setup the AS PC5 connection. That is, only if the direct link between UE1 and UE2 is good enough could they setup the PC5 connection, otherwise, they might communication via Uu interface. 

Proposal 3: It is suggested to consider the sidelink quality when setup the AS PC5 connection. 
On the other hand, it was decided that RAN2 will consider two options for PC5 connection establishment during SI phase: 1) AS layer connection establishment procedure by PC5-RRC is also needed; 2) upper layer connection establishment procedure is enough. Which option to choose was discussed during email discussion on unicast. However, no consensus was reached.  In our opinion, AS level sidelink connection should be setup for subsequent sidelink unicast communication. The AS level sidelink connection could be used to deliver the AS layer configuration, such as UE capability, sidelink resource/radio bearer configuration. Generally speaking, the AS layer sidelink connection setup is triggered when UE has V2X service data to transmit. Therefore, it is likely that UE includes the AS layer configuration during AS layer sidelink connection setup procedure. In this way, the unnecessary interaction between AS layer and upper layer could be avoided and the startup latency for the sidelink unicast communication is reduced. 
Proposal 4: It is suggested to consider the AS layer sidelink connection setup, which could be used to deliver the AS layer configuration. 

As we mentioned before, UE might implicitly release the unicast direct link if the RLF is detected. In addition, the unicast direct link might be released due to data inactivity. For example, UE might be configured with sidelink data inactivity timer. If UE has not transmitted or received V2X data packet for a long time, UE might also release the unicast direct link implicitly. 
Proposal 5: In addition to the upper layer initiated direct link release, the unicast direct link might be released due to RLF or expiry of sidelink data inactivity timer. 
Conclusion
In this contribution, we discussed the implication of sidelink RLM and present our point of view. In addition, the triggering conditions for AS sidelink management (e.g. sidelink setup and release) were also analyzed. And we have the following observations and proposals:

Proposal 1: It is not necessary to consider the sidelink recovery/re-establishment.
Proposal 2: If UE detects the sidelink RLF, UE may release the PC5 connection and switch the V2X data traffic transmission to Uu.  

Proposal 3: It is suggested to consider the sidelink quality when setup the AS PC5 connection. 
Proposal 4: It is suggested to consider the AS layer sidelink connection setup, which could be used to deliver the AS layer configuration. 

Proposal 5: In addition to the upper layer initiated direct link release, the unicast direct link might be released due to RLF or expiry of sidelink data inactivity timer. 
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