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Introduction
During RAN2#105 meeting, it was agreed that SL RLM / RLF declaration based AS level link management is supported. 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#106 meeting. However, during RAN1#98bis meeting, RAN1 sent an reply LS on sidelink RLM/RLF [2] to RAN2. From RAN1 perspective, no IS/OOS indication to upper layer is supported at the Rx UE even if Rx UE received a signal associated with the unicast link. After the RAN2#108 meeting, an email discussion was triggered to discuss if HARQ feedback (HARQ A/N and/or HARQ DTX) based TX-side RLF is required and if so, how to support in RAN2 specification.
 In this contribution, we will discuss the necessity of HARQ feedback based Tx-side RLF detection and present our point of view on the detailed design. 
Discussion
According to the latest SA2 progress, the V2X layer will support keep alive mechanism to determine if a particular unicast link is still valid. To be specific, 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 radio 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.

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. RLF should not be declared based on congestion. 

With regard to consecutive HARQ ACK/NACK/DTX, 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 impact 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/DTX.  As we know, DTX status occurs when the RX UE does not receive the PSCCH, or the TX UE is not able to receive the PSFCH while NACK occurs when the RX UE is able to receive PSCCH but is unable to decode PSSCH. We think both of them could be used to decide whether RLF should be declared. 

As we know, in Uu RLF mechanism, T310 timer is used to alleviate the impact of varying channel conditions. For example, upon receiving N310 consecutive OOS indications from lower layers, UE shall start timer T310. Upon receiving N311 consecutive IS indications from lower layers while T310 is running, the UE shall stop timer T310. Upon T310 expiry, UE shall declare RLF in Uu. In our opinion, the timer similar to T310 should be introduced for the PC5 RLF detection. Upon receiving a number of consecutive HARQ DTX/NACK indications for one PC5 link from lower layers, UE shall start timer T310 for the corresponding PC5 link. On the other hand, upon receiving a number of consecutive HARQ ACK for the PC5 link from lower layers while T310 is running, the UE shall stop timer T310 for the corresponding PC5 link. Upon T310 expiry, UE shall declare RLF in PC5 link. By doing so, the pre-mature RLF declaration can be avoided.
In a sum, in order to support the HARQ DTX/NACK based RLF detection, the following parameters need to be configured: 1) a timer similar to T310; 2) the number of consecutive HARQ NACK/DTXs; 3) the number of consective HARQ ACK. These parameters might be configured via dedicated signalling, SIB or pre-configuration. Since this configuration is used to detect the PC5 link failure, per PC5 link based configuration granularity is enough. It is meaningless to configure per SRB based RLF parameters. 
Proposal 1: The RLF detection based on consecutive HARQ NACK/DTX might be considered when no RLC AM SLRB is configured for Tx UE. 
Proposal 2: It is suggested not to consider congestion control for RLF declaration.

Proposal 3: The timer similar to T310 should be introduced for the PC5 RLF detection to prevent pre-mature RLF declaration.
Proposal 4: In order to support the HARQ DTX/NACK based RLF detectionThe following parameters need to be configured: 1) timer similar to T310; 2) the number of consecutive HARQ NACK/DTXs; 3) the number of consective HARQ ACK . These parameters might be configured per PC5 link via dedicated signalling, SIB or pre-configuration.
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:

Proposal 1: The RLF detection based on consecutive HARQ NACK/DTX might be considered when no RLC AM SLRB is configured for Tx UE. 
Proposal 2: It is suggested not to consider congestion control for RLF declaration.

Proposal 3: The timer similar to T310 should be introduced for the PC5 RLF detection to prevent pre-mature RLF declaration.
Proposal 4: In order to support the HARQ DTX/NACK based RLF detectionThe following parameters need to be configured: 1) timer similar to T310; 2) the number of consecutive HARQ NACK/DTXs; 3) the number of consective HARQ ACK . These parameters might be configured per PC5 link via dedicated signalling, SIB or pre-configuration.
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