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Introduction
 In the previous SI/WI meetings, the following agreements were made
	RAN2#105 Agreements:
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

RAN2#106 Agreements:
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.



This paper further discusses if any additional SL RLM/RLF detection mechanism is needed besides periodic indications of IS/OOS. 
[bookmark: _Ref490149211]Discussion
The purpose of SL RLF detection is to determine if the link quality is good or not. One way is to mimic how it is done in NR Uu, that physical layer provides periodic indication of IS/OOS based on hypothetical BLER to upper layers, and RLF is detected in case of OOS for a certain period of time. Other alternatives that have been proposed are:
· Option 1): RLF is detected if consecutive NACK feedback reaches a maximum number 
· Option 2): RLF is detected if CBR is above a threshold value

For option 1), even though a consecutive NACK feedback indicate a problematic SL link, it is tricky to set a proper maximum threshold value. One might set a maximum number for retransmission trials per MAC PDU (just like the maximum RLC retransmission threshold used for RLF declaration in NR Uu), however failed reception of one MAC PDU should not lead to link failure/release. Alternatively, one might set a maximum number for NACK feedbacks of all transmitted MAC PDUs. However, it could happen that the channel condition is bad in a short period of time, e.g. ~10ms, while 10 MAC PDUs are transmitted and 10 NACKs are received. If RLF is said to be detected due to short time window channel condition, it is also sub-optimal. 
[bookmark: _Toc15904574]It is unclear how to set maximum consecutive NACK feedback so as to reflect link problem properly.  
Besides, one motivation of introducing additional SL RLF detection mechanism is to let TX UE actively release the SL unicast link without relying on any measurement only at the RX UE. With respect to consecutive NACK counting, TX UE and RX UE share the same understanding of the on-going HARQ procedure, thus RX UE can also trigger RLF based on consecutive NACK and inform the TX UE to release the link via PC5-S signaling as defined by SA2 in Figure 1. In this sense, NACK feedback counting is not something only known by TX UE and therefore does not add additional value to the SL RLM/RLF procedure. 


Figure 1: TS23.287 SL unicast link release procedure

Comparatively, option 2) considers the channel condition at TX UE side which is not known by RX UE. Since congestion control will be supported and LTE congestion control is taken as a starting point, it is possible that all SL transmissions are stopped due to very high CBR level. In that case, it is reasonable to declare RLF and release the whole link. 

	RAN1#97 Agreements:
· LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control.



[bookmark: _Toc15904575]If all SL transmissions are stopped due to congestion control for a certain time, keeping the link is not useful. 

Such mechanism can be built on top of congestion control. For instance, the threshold CBR value leading to RLF detection could be the highest CBR value among all priority to CBR mapping configured by the NW or preconfigured in the UE.
[bookmark: _Toc15904498]RAN2 does not consider consecutive NACK feedback as one RLM/RLF mechanism.
[bookmark: _Toc15904499]RLF is detected if CBR at the TX UE side is above a threshold value for a certain period of time. 
 
In addition, an inactive timer is also needed to detect potential RLF. In an extreme case, that the unicast channel suddenly becomes very bad, and two UEs cannot decode any message from each other. As such one UE cannot receive/measure any reference signal, HARQ feedbacks, or RLC polling message from the peer UE. To handle this case, an inactive timer can be utilized, that if one UE has not received anything from the peer UE for a certain period, the link can be declared to be inactive/failed and will be released. 
[bookmark: _Toc15904500]The link is declared to be inactive/failed and will be released if one UE has not received anything from the peer UE for a certain period of time. 


[bookmark: _Ref528871418]Conclusions
[bookmark: _Hlk16704555]In section 2 we made the following observations:
Observation 1	It is unclear how to set maximum consecutive NACK feedback so as to reflect link problem properly.
Observation 2	If all SL transmissions are stopped due to congestion control for a certain time, keeping the link is not useful.

Based on the discussion in section 2 we propose the following:
Proposal 1        RAN2 does not consider consecutive NACK feedback as one RLM/RLF mechanism.
Proposal 2	RLF is detected if CBR at the TX UE side is above a threshold value for a certain period of time.
Proposal 3	The link is declared to be inactive/failed and will be released if one UE has not received anything from the peer UE for a certain period of time.
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