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1	Introduction
During RAN2-NR#2 meeting RAN2 had some initial discussion about the relation between beam failure and RLF and some tentative conclusion was reached:

Agreements
1:	RAN2 understand that beam failure recovery (L1 or MAC) and RLF (RRC) are performed in different layers. 
=>	RAN2 will discuss again when RAN1 have provided more information on beam recovery.

RAN1 on the other has made the following agreements related to this topic:
	Agreements:
· NR should strive to provide aperiodic indication(s) based on beam failure recovery procedure to assist radio link failure (RLF) procedure, if same RS is used for beam failure recovery and RLM procedures. 
· Example 1: aperiodic indication(s) based on beam failure recovery procedure can reset/stop T310
· RAN2 can decide specific procedure
· Example 2: aperiodic indication(s) based on failure of beam recovery procedure
· How to use aperiodic indication can be decided in RAN2
· FFS: aperiodic indication(s) based on beam failure recovery procedure to assist RLF procedure if different RS is used




	Agreements:
· The RS used for RLM should have following properties 
· Periodic transmission with short enough periodicity
· Wideband transmission relative to bandwidth of active bandwidth part
· Supporting both single beam and multi-beam operations
· Representing control channel quality
· Both CSI-RS based RLM and SS block based RLM are supported
· FFS: whether or not only a single type of RS is configured to UE for RLM at a time




The cited agreements require some follow-up actions from RAN2, which is the subject of this contribution. Since the case where different RS is used for beam failure recovery and RLM procedures is still under study in RAN1, all the considerations contained in this paper relate to the case in which the same RS is used for both procedures.
2	Discussion
RAN1 agreements contain two examples, which we discuss one by one:
	· Example 1: aperiodic indication(s) based on beam failure recovery procedure can reset/stop T310
· RAN2 can decide specific procedure



In this example, a UE has T310 running meaning that physical layer problems have already occurred. In the multi-beam radio environment, this means that there is also a problem with UE’s serving beam used for PDCCH meaning that the beam failure recovery procedure is initiated. At some point in time beam recovery is successful and the UE indicates this fact to higher layers. Higher layers, and RLF procedure in particular, may use this information and stop T310 timer to avoid declaring RLF. It may be argued that, in case beam recovery is successful, physical layer will start generating in-sync indications and upon receiving N311 consecutive indication T310 will be stopped anyway. Therefore, with a diligent and consistent configuration of beam recovery and RLF related parameters, the procedures could be completely separated. On the other hand, if such aperiodic indications exist, we see no reason not to use to ensure that RLFs are not declared unnecessarily.
Proposal 1: Upon receiving aperiodic indication from lower layers about successful beam recovery, UE stops the running T310 timer.
The second case is following:
	· Example 2: aperiodic indication(s) based on failure of beam recovery procedure
· How to use aperiodic indication can be decided in RAN2



In this example, UE receives an indication that a beam failure recovery procedure failed, meaning that UE refrains from further beam recovery attempts. It is very likely (if not certain) that in such situation T310 timer in the UE is running. It may be again argued whether such aperiodic indication should be used by the UE to declare RLF right-away or not (and waiting for T310 to expire before doing that). The answer to this question depends highly on whether there is still a chance for a UE to recover from radio link problems and avoid RLF. Otherwise, it would be unreasonable to simply wait for T310 expiry as this would lead to degraded service performance. For example, is it possible for the UE’s serving beam to become available again, e.g. could it be “lost” due to blockage, which disappears after a certain time allowing UE to continue normal operation? Or could the UE, upon failure of beam recovery procedure, attempt to reobtain connectivity with a cell via contention based random access procedure? We think that such discussion is needed before deciding on how aperiodic indication about beam recovery failure can be used by RLM.
Proposal 2: RAN2 is kindly requested to discuss whether UE, which indicated beam recovery procedure failure, has still a chance to regain connectivity to the serving cell and avoid RLF.
3	Summary
In this contribution, we shortly discuss how the aperiodic indications concerning beam recovery received from lower layers can be used by the UE in RLM process. Based on the presented considerations, the following is proposed:
Proposal 1: Upon receiving aperiodic indication from lower layers about successful beam recovery, UE stops the running T310 timer.
Proposal 2: RAN2 is kindly requested to discuss whether UE, which indicated beam recovery procedure failure, has still a chance to regain connectivity to the serving cell and avoid RLF.
