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1. Introduction
At the last AH meeting, RAN2 agreed as follows:
Agreements

1.
RAN2 understands 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.
At this meeting, the relevant information is available as in [2, 3]. Based on the RAN1 inputs, this paper attempts to agree on RLM/RLF in relation to beam failure recovery.
2. Discussion
The followings are the latest agreements related to RLM/RLF [2].
	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
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


So far, the agreements related to beam failure recovery is assumed that the same RS is used for beam failure recovery and RLM. This paper also assumes the same condition. 

Example 1 can be understood that aperiodic indication(s) based on beam failure recovery procedure corresponds to an “in-sync” indication as in LTE. Likewise, Example 2 can be understood that aperiodic indication(s) based on failure of beam recovery procedure corresponds to an “out-of-sync” indication. In that case, the same RLF condition as in LTE can be used. The RRC layer does not require the specific handling for beam failure recovery as long as out-of-sync/in-sync indication is provided as the consequence of beam failure recovery. The followings are proposed:
Proposal 1:
The RRC layer receives an out-of-sync/in-sync indication upon failure/success of the beam recovery procedure.
Besides that, another RAN1 LS informs RAN2 of the mechanism for the UE to request beam failure recovery [3].
	-
Support the following channel(s) for beam failure recovery request transmission:
-
Non-contention channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, at least for the FDM case.
-
Support using PUCCH for beam failure recovery request transmission.

-
To receive gNB response for beam failure recovery request, a UE monitors NR PDCCH with the assumption that the corresponding PDCCH DM-RS is spatial QCL’ed with RS of the UE-identified candidate beam(s).

-
Detection of a gNB’s response for beam failure recovery request during a time window is supported. If there is no response detected within the window, the UE may perform re-tx of the request.

-
If not detected after a certain number of transmission(s), UE notifies higher layer entities.


The contention-free random access procedure is used for the beam recovery request. If the response from the NW is not received after a certain number of (re)transmission(s), UE notifies it to the higher layer. This UE behaviour could be regarded as failure of the random access procedure, which is a condition for the UE to declare an RLF. As such, the same RLF condition as in LTE can be used for this case. The following is proposed:
Proposal 2:
If beam recovery request is done by the contention-free RA procedure, failure of beam recovery request follows the failure handling of the RA procedure upon which UE declares an RLF.
In addition, beam failure recovery can be requested by PUCCH. From the above RAN1 agreement, if the response is not received after a certain number of (re)transmission(s), the UE notifies it to higher layer entities. Unlike the random access case, it is not clear how it is notified and whether it is visible to the RRC layer handling RLF. Further RAN1 input is deemed as necessary to progress the PUCCH case. The following is proposed:
Proposal 3:
It is FFS whether failure of beam recovery request by PDCCH is visible to the RRC layer and UE declares an RLF (until RAN2 receives further input from RAN1).
3. Summary and proposal
This paper discussed RLM/RLF in relation to beam failure recovery. In summary, the followings were proposed:
Proposal 1:
The RRC layer receives an out-of-sync/in-sync indication upon failure/success of the beam recovery procedure.

Proposal 2:
If beam recovery request is done by the contention-free RA procedure, failure of beam recovery request follows the failure handling of the RA procedure upon which UE declares an RLF.

Proposal 3:
It is FFS whether failure of beam recovery request by PDCCH is visible to the RRC layer and UE declares an RLF (until RAN2 receives further input from RAN1).
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