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1      Introduction

In this contribution, we would like to see L3 aspects in beam-recovery procedure in multi-beam operation. 
2      Discussion
At RAN2#96, whether L3 needs to be involved in beam-level recovery was discussed but no decision was made. RAN1 made some progress on beam recovery as follow: 
Agreements made at RAN1#86bis [1]:

· NR supports mechanism(s) in the case of link failure and/or blockage for NR

· Whether to use new procedure is FFS

· Study at least the following aspects:

· Whether or not an DL or UL signal transmission for this mechanism is needed

· E.g., RACH preamble sequence, DL/UL reference signal, control channel, etc.

· If needed, resource allocation for this mechanisms

· E.g., RACH resource corresponding mechanism, etc.
Agreements made at RAN1#87 [2]:

· NR should study the necessity of event-driven UE initiated UL transmission, e.g., in the event of beam quality degradation
· E.g. due to UE mobility/rotation, blockage, and/or link failure, etc.
· FFS: details of event(s) of beam quality degradation
Agreements made at RAN1 NR Ad-Hoc [3]:

· NR supports that UE can trigger mechanism to recover from beam failure
· Network explicitly configures to UE with resources for UL transmission of signals for recovery purpose
· Support configurations of resources where the base station is listening from all or partial directions, e.g., random access region
· FFS: Triggering condition of recovery signal (FFS new or existing signals) associated UE behavior of monitoring RS/control channel/data channel
· Support transmission of DL signal for allowing the UE to monitor the beams for identifying new potential beams
· FFS: Transmission of a beam swept control channel is not precluded
· This mechanism(s) should consider tradeoff between performance and DL signaling overhead

Based on the above RAN1 agreements, it is clear the UE initiated beam recovery procedure is introduced but it is FFS how it is triggered in the UE side. On this issue, we think basically there would be two options as follow: 

· Option1: L1 judge/declares beam-level failure by itself 

· Option2: L3 judge/declares beam-level failure by L1 assistance  
Option1 may be possible but it introduces additional complexities to L1 for beam failure judgement/declaration, which in general we would like to avoid. We think the situation would be similar to radio link failure (RLF) in LTE, i.e. L1 can declare RLF by itself but to avoid L1 complexities, L1 just periodically informs L3 of in-sync/out-of-sync and L3 finally declares RLF. With that sense, we think option2 is better option. Also we think beam failure can be declared with the similar way as RLF (i.e. when L1 informs L3 of N number of consecutive Qout), so we reuse the existing RLM and RLF procedure. The Figure1 below describes how to handle radio link failure in LTE. 
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Figure1. LTE radio link failure handling
As indicated in [4], we propose in-sync and out-of-sync is determined based on the best beam among K (total number of configured beams) beams. With the proposal in the above Figure1, when T310 starts it means L1 cannot find out any beam meeting in-sync criterion among K beams during certain time period, which we think it should be proper time to trigger beam recovery procedure. Note RLF is declared once T310 expires. The benefit from option2 and the above approach is to have common frame work between L1 and L3 as much as possible and it enables both beam failure and radio link failure declaration. 
[Proposal1]: L3 declares beam failure and triggers beam recovery procedure.
[Proposal2]: L3 triggers beam recovery procedure when T310 starts.
3      Conclusions

We made the following proposals on the issue how to triggers beam recovery procedure: 
[Proposal1]: L3 declares beam failure and triggers beam recovery procedure.
[Proposal2]: L3 triggers beam recovery procedure when T310 starts.
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