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1. Introduction
In RAN2#97bis, the beam management was discussed and the following has been agreed [1]:
Agreements

1
RRC/RRM shall not be required to know which beam is actually being used for transmission at a certain time. And the “beam switch procedure” in “Zero/Minimum RRC involvement” should be transparent to RRC/RRM.

2
For the purpose of Zero/Minimum RRC involvement mobility, a the CSI-RS configuration should be at least configurable to UE by dedicated signalling (does not preclude this CSI-RS configuration being used for other purposes)

=>
Ask RAN1 whether the CSI-RS configured for beam management is the same as the CSI-RS configured for RRM. Details of the question can be worked offline.

3
UL SRS or measurements reported from UE on the DL reference signal, or other information known to the network, can be used in the maintenance of CSI-RS configuration.

FFS whether CSI-RS configuration for Zero/Minimum RRC involvement mobility and measurement reporting for maintenance of CSI-RS configuration is within RRC or MAC or L1.

Beam management includes beam switch and beam failure/recovery. In this contribution, we focus on the procedure for beam switch from RAN2 point of view.
2. Discussion
In the scenario with beamforming, a cell area may be covered by multiple beams. When UE moves, fast channel variation may happen. Once UE detects the signal degradation for the DL beam which is currently used, it should be able to switch to new suitable beam. The figure shows the potential procedure for beam switch.
In this procedure, gNB configures the trigger condition for sending measurement report to UE. Once gNB receives the measurement report from UE, gNB selects one suitable beam based on the measurement result and beam loading. Then, a selected beam will be sent to UE by beam switch command.
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Fig. UE triggered beam switch procedure
Measurement report can be sent based on periodicity, event trigger or one-shot. If periodical report is applied, the value of periodicity should be very small because the beam-level channel quality changes rapidly comparing to the cell-level quality. However, small periodicity will result in the high signalling overhead. From signalling overhead point of view, we prefer to event based measurement report. Namely, gNB configures the trigger condition for sending measurement report to UE. For example, the trigger condition could be that the neighbour beam becomes offset better than the serving beam. 
Proposal 1: Event trigger measurement report should be support. Periodical measurement report is not needed to be supported.
In addition, if the serving beam is overload, gNB may trigger beam switch for the beam load balance purpose. In this case, if there is no ‘new’ measurement result from UE, gNB will sent the request for measurement report to UE. Then, UE needs to perform one-shot measurement report.
Observation: gNB may send request of measurement report to UE for the beam load balance purpose.

Proposal 2: One-shot measurement report should be supported.
It was agreed that beam switch procedure should be transparent to RRC/RRM. In addition, beam switch is a faster procedure than legacy handover. It is reasonable to use MAC CE for transmitting measurement report.

Proposal 3: Measurement report for beam switch can be transmitted using MAC CE.

The content of measurement report could include a list of beam identifiers and corresponding measurement result which could be listed in the decreasing order of measurement result. The maximum number for beams can be configured by gNB. The beam index of the order in the list can be used in beam switch command to indicate the beam to switch. In addition, the beam identifier can also be used in beam switch command. However, the beam identifier will be decided by RAN1.

The beam switch command could be transmitted using MAC CE or DCI. It is sufficient for beam switch command to only indicate the beam index or beam identifier which size is small. In addition, from latency point of view, DCI has the shorter latency comparing to the MAC CE.

Proposal 4: Beam switch command from gNB should be transmitted by DCI.                                                                
Conclusion

In this contribution, the following observations and proposal are given based on the discussion:
Observation: gNB may send request of measurement report to UE for the beam load balance purpose.
Proposal 1: Event trigger measurement report should be support. Periodical measurement report is not needed to be supported.
Proposal 2: One-shot measurement report should be supported.
Proposal 3: Measurement report for beam switch can be transmitted using MAC CE.

Proposal 4: Beam switch command from gNB should be transmitted by DCI.
References 
[1] Chairman notes for RAN2#97bis

1

_1555439240.vsd

