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[bookmark: _Ref490149211]Introduction
This paper discusses possible AS level link management after the unicast connection is established between two peer UEs. 
[bookmark: _Ref1062018]Discussion
[bookmark: _Toc528574709][bookmark: _Toc528856104][bookmark: _Ref528871416][bookmark: _Ref528871423]RRM procedure in Uu is used by the UE to evaluate serving and non-serving cells and to report results to the network and to trigger handover procedure. For instance, based on RRM measurements the source eNB/gNB may handover the UE to target eNB/gNB that has better link condition with the UE. 
[bookmark: _Ref967344]RRM procedure in Uu is for UE to evaluate the link condition with different cells and trigger handover when needed.  
RLM/RLF procedure in Uu is to handle the situation that the link condition between the UE and the serving cell becomes bad. Particularly, access stratum will indicate the bad link condition to upper layer, i.e. “out-of-sync”, and RLF will be declared if the link condition stays bad for a certain time, i.e. T310. Besides RLM, RLF may also be triggered by random access problem or the maximum number of RLC retransmission is reached. After RLF declaration, the UE will try to recover the link via RRC re-establishment.  
[bookmark: _Ref967353]RLM/RLF procedure in Uu helps to identify the situation when the link condition between the UE and the serving cell becomes bad. 
[bookmark: _Ref967371]RLF in Uu can be triggered if RLM T310 timer expires, random access fails, or the maximum number of RLC retransmission is reached. A failed link may be recovered via RRC re-establishment.
For sidelink unicast link management, in our understanding, it is necessary for a UE to continuously evaluates an already established link with another peer UE and react when the link condition becomes bad. 
[bookmark: _Ref967380]For sidelink link management, it is essential for a UE to keep monitoring the link condition and response when the link fails.

In the last RAN2#104 meeting the following agreements were made for NR sidelink unicast
	RAN2#104 Agreement:
RAN2 will study a kind of RRM or RLM based AS level link management. RAN2 will not consider a kind of PC5-RRC level keep alive message based management. Further discussion on possible detailed options is needed.



According to the agreements from RAN2#104, both RRM and RLM based solutions will be taken into account when design the AS level link management for NR SL unicast. However, in our view, the purpose of introducing Uu RRM like procedure in SL is not clear. On one hand, there is no handover issue for NR SL. On the other hand, if it is the purpose to let a UE keep monitoring the established link, that should be considered part of the RLM framework.
[bookmark: _Ref967387]The motivation of introducing SL RRM procedure similar as in Uu is not clear.
Since it is essential for a UE to monitor the sidelink unicast link and handle possible link failure, as indicated in Proposal 1, and Uu RLM/RLF procedure serve similar purpose, thus it is reasonable to introduce a Uu RLM/RLF like procedure in NR sidelink. 
Of course, the sidelink RLM/RLF design has to take into account other sidelink aspects that are distinguished from Uu. For example, in Uu the QoS flow/radio bearer management is performed by gNB and is decoupled from link management. Comparatively, in sidelink the QoS flow/radio bearer management is performed by UE itself, thus link condition detected by sidelink RLM can be taken into account. More specifically, if the UE has multiple QoS/radio bearers flows established, RLM may not necessarily trigger the release of the whole link, e.g. RLF declaration. Rather, only of one of such QoS flows/radio bearers depending on the QoS of such traffic may be released. 
Besides, the trigger of sidelink RLF declaration may be different considering there is no random access in sidelink. Also depending on RAN2 agreements, if RLC AM is supported for sidelink unicast, sidelink RLF can be triggered by the indication that maximum retransmission in RLC has be reached.   
[bookmark: _Ref967393]RAN2 introduces sidelink RLM/RLF procedure for sidelink link management.
[bookmark: _Ref967399]Bad link condition detected by RLM not only triggers RLF but may also trigger QoS flow/radio bearer release. 
[bookmark: _Ref967404]If RLC AM is supported for NR sidelink unicast, sidelink RLF can be triggered by RLC retransmission reaching the maximum number.  
Additionally, also the measurements involved in sidelink RLM/RLF may be different. For example, how out-of-sync/in-sync procedures apply in the SL context is not clear, and if needed, should be probably investigated by RAN1. On the other hand, other types of measurements not considered in Uu could be relevant in SL, such as the CBR/RSRP/RSRQ/BLER of a given link to determine if the link is still good for a given QoS.
[bookmark: _Ref967409]RAN1 studies the relevant measurements to support sidelink RLM/RLF.

[bookmark: _Ref528871418]Conclusions
In section 2 we made the following observations:
Observation 1	RRM procedure in Uu is for UE to evaluate the link condition with different cells and trigger handover when needed.
Observation 2	RLM/RLF procedure in Uu helps to identify the situation when the link condition between the UE and the serving cell becomes bad.
Observation 3	RLF in Uu can be triggered if RLM T310 timer expires, random access fails, or the maximum number of RLC retransmission is reached. A failed link may be recovered via RRC re-establishment.
Based on the discussion in section 2 we propose the following:
Proposal 1	For sidelink link management, it is essential for a UE to keep monitoring the link condition and response when the link fails.
Proposal 2	The motivation of introducing SL RRM procedure similar as in Uu is not clear.
Proposal 3	RAN2 introduces sidelink RLM/RLF procedure for sidelink link management.
Proposal 4	Bad link condition detected by RLM not only triggers RLF but may also trigger QoS flow/radio bearer release.
Proposal 5	If RLC AM is supported for NR sidelink unicast, sidelink RLF can be triggered by RLC retransmission reaching the maximum number.
Proposal 6	RAN1 studies the relevant measurements to support sidelink RLM/RLF.
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