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1 Introduction
RAN2 has previously agreed to support a SL RLM/RLF procedure for unicast, attempting to closely follow the Uu RLM/RLF procedure. In the last RAN2 meeting, the following agreements were made [1]:
Agreements on SL RLM/RLF: 

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.
In this contribution, we discuss this aspect considering the recent agreements in the last RAN1/RAN2 meetings and present our view.
2 Discussion
2.1 IS/OOS Indications
At the heart of previous RAN2 discussions and agreements on SL RLM/RLF procedure lied the basic assumption that it will be based on IS/OOS indications from L1. This is very similar to the Uu case where UE is expected to perform measurements on dedicated RS from the gNB to determine the radio link quality and declare radio link failure if certain criteria (i.e. consecutive OOS indications exceeding a threshold) are met. However, for the case of SL, it is not clear if this can be supported between peer UEs. Specifically, RAN1 sent the following agreement in a LS to RAN2 in the last meeting [3]:
	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


Observation 1 RAN1 has agreed not to support any IS/OOS indication to the upper layer from RX UE perspective, which is a key departure from the Uu link RLM/RLF design
While the IS/OOS indications from the TX UE perspective is still under discussion, from RX UE perspective, it is quite clear that there is no support of such IS/OOS indications (periodic or otherwise). This is regardless of whether there is a signal associated with the unicast link received or not at the RX UE. Therefore, considering this agreement, it is not clear to us how the SL RLM/RLF procedure would function at a fundamental level. Clearly, at least RLF declaration based on IS/OOS indications exceeding a threshold cannot be supported at the RX UE. Moreover, the operation of T310 like timer is also in question since there are no such indications being received. From previous RAN2 agreements, we only have one other triggering condition: number of RLC AM retransmissions exceeding a certain threshold. Therefore, there needs to be a discussion in RAN2 on how the RLM/RLF procedure can be supported and what the relevant triggers are. In this regard, we can consider the following options:

1) Only rely in maximum number of RLC retransmissions exceeding a threshold as the criterion for declaring RLF. In this case, only RLC AM unicast will be applicable. 
2) Since RAN1 has agreed separately to support L3 filtered SL-RSRP reporting between peer UEs (mostly for the purpose of open-loop power control)[2], RAN2 can discuss if the same SL-RSRP can be utilized to determine whether the physical channel is considered stable. While it is certainly not going to be as robust as the IS/OOS indications (which are based on a dedicated RS), it can be argued that they still offer some indication of the channel conditions to declare RLF. 
3) In the absence of any physical layer signalling, and assuming that keep-alive signalling over PC5-S can be supported for NR V2X, it can be utilized instead of SL RLM/RLF procedure to monitor the link.

Regarding option 1, while it seems simple to support, RLC RTT can amount to several seconds and it is questionable if there is a real benefit to having RLM/RLF in place if it is just based on this triggering condition only. Option 2 on the other hand might offer more robustness but it is not clear if the UEs will need to access the SL channel just for the purpose of this RSRP measurement and reporting, i.e. in the absence of any SL traffic between the UEs. For option 3, we think it really depends on SA2 agreements on whether the keep-alive signalling from ProSe can be utilized for this purpose. Note that since there is AS layer link recovery procedure upon RLF and once RLF occurs, the AS layer simply relies on upper layer to trigger the release of the PC5-S link, it might be worthwhile to consider option 3 if there is no additional trigger defined for declaring SL RLF. If we decide to go with this option, we have to check with SA2 (and CT1) if keep-alive signalling can be supported for NR V2X.
Proposal 1 RAN2 is proposed to discuss the following options on how to support SL RLM/RLF procedure:

· Only use maximum number of RLC retransmissions exceeding a configured threshold as a trigger for declaring RLF
· Use L3-filtered SL-RSRP reporting from peer UE to define additional trigger condition for declaring RLF (e.g. by comparing against configured threshold)
· Only rely on PC5-S keep-alive signalling for unicast link maintenance if it can be supported (i.e. no need to support SL RLM/RLF procedure)
2.2 RLF reporting to NW
A related aspect which was left FFS from the last meeting was on the indication from unicast UE to the gNB in case SL RLF occurs. Specifically, for an RRC_CONNECTED UE, it was agreed that the UE reports the RLF for a particular destination ID/unicast link to the gNB through the SL UE information message. The intention in this case if for the NW to be aware that the UE has release the unicast link and so the gNB can release to corresponding SL configuration and resources allocated for the link. The FFS part was on how the indication is signalled, i.e. either through explicit indication in a new SL UE information message or implicitly by updating the list of destinations indicated in the message. For the former, it would require defining new signalling to support the RLF indication case while for the latter, the existing signalling is reused but requires repeating the report for all the destinations/links it has established, potentially leading to large message sizes. In our view, while both options can work, we slightly prefer using a direct indication within SL UE information to avoid having to send out the relatively large SL UE information in its entirety.
Proposal 2 An explicit failure indication for unicast link/DST using SL UE Information is used to inform the network about SL RLF. 
3 Conclusion
Based on the discussion in section 2, we make the following observations and proposals:

Observation 2 RAN1 has agreed not to support any IS/OOS indication to the upper layer from RX UE perspective, which is a key departure from the Uu link RLM/RLF design
Proposal 3 RAN2 is proposed to discuss the following options on how to support SL RLM/RLF procedure:

· Only use maximum number of RLC retransmissions exceeding a configured threshold as a trigger for declaring RLF
· Use L3-filtered SL-RSRP reporting from peer UE to define additional trigger condition for declaring RLF (e.g. by comparing against configured threshold)
· Only rely on PC5-S keep-alive signalling for unicast link maintenance if it can be supported (i.e. no need to support SL RLM/RLF procedure)
Proposal 4 An explicit failure indication for unicast link/DST using SL UE Information is used to inform the network about SL RLF. 
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