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1      Introduction

In this contribution, we would like to see RAN2 aspects from beam-level managements in multi-beam operation. 
2      Discussion
At RAN2#96, the following agreements were made regarding L3 measurement reporting events [1]. 

· At least events like LTE A1-A6 and periodic will be supported for NR (modification to the events may be considered). FFS other events may be studied.

· Measurement report will contain cell measurements. FFS whether the measurement report contains beams measurements.

That agreements were made in order to support cell-level mobility procedure and beam-level management in multi-beams operation was not taken into account. 

In LTE, multi-beam operations were somewhat already supported as the name of CoMP. In CoMP, DL transmissions from multiple Transmission Points (TPs) are managed with the following hierarchies. It was in order to reduce the overheads of CSI-RS resources and reporting.
· L1: CSI-RS reporting only applies to the candidate CSI-RSs

· L3: RRM measurement reporting is used to configure the candidate CSI-RSs (triggered by measurement reporting event C1 and C2 [2]). 

In NR multi-beam operation, beam-level managements are also required, e.g. for which beam the UE should do channel status reporting on beam RS (Note it can be CSI-RS, but here we call beam RS since the exact term is not decided in RAN1) to help the network in beam-level management in DL. We do not think that the UE will do channel status reporting for all beams because it will be too much overhead, so the LTE like hierarchical beam management would be still useful in order to reduce the overheads of the resources for channel status reporting and UE’s complexities. Note it is also aligned with RAN2 agreement “L2 functions and RRC in LTE is used as a baseline for NR radio protocol design” made at RAN2#95 [3]. 
[Proposal1]:  Measurement reporting events like LTE C1 and C2 are also supported in order to assist the network to configure candidate beams and to limit the resources for channel status reporting for beams. In addition, that measurement report contains a kind of id (e.g. CSI-RS id) to identify a beam. 
In normal case, the network can choose the best beam among the candidate beams based on the reported beam RS for each data transmission. However in abnormal case (e.g. if all candidate beams are suddenly dropped before UE informs the network of other candidate beams), some kind of beam-level recovery procedure would be needed. At RAN1#86bis and RAN1#87, the following agreements were made [4][5]. At the moment it is not clear whether L3 needs to be involved in beam-level recovery. We think RAN1 agreement is too premature to discuss whether L3 needs to be involved in beam-level recovery procedure, so it will be better to wait for more RAN1 progress. 
Agreements made at RAN1#86bis:

· 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:
· 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
[Proposal2]: RAN2 is asked to wait for more RAN1 progress to determine whether L3 needs to be involved in beam-level recovery or not. 

3      Conclusions

We made the following proposals for beam-level managements and recovery. 
[Proposal1]:  Measurement reporting events like LTE C1 and C2 are also supported in order to assist the network to configure candidate beams and to limit the resources for channel status reporting for beams. In addition, that measurement report contains a kind of id (e.g. CSI-RS id) to identify a beam. 
[Proposal2]: RAN2 is asked to wait for more RAN1 progress to determine whether L3 needs to be involved in beam-level recovery or not.
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