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1. Introduction
In the RAN2#97bis meeting, the handover procedure principles were discussed and the following has been agreed [1]:
Agreements

1
Handover command can contain at least cell identity of the target cell and RACH configuration(s) associated to the beams of the target cell. RACH configuration(s) can include configuration for contention-free random access.

1b
UE selects a suitable beam from all beams of the target cell.
1c
UE performs CBRA on the UE's selected beam if CFRA resources are not provided for the UE's selected beam.
In this contribution, we analyze the details for the handover procedure, especially for the beam selection during handover.
2. Discussion
According to the RAN2 agreement, handover signalling procedures adopt the same principle as Rel-13 LTE as specified in TS 36.300 [2]. 
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Figure 1: Inter-gNB handover procedures

In the scenario with beamforming, a cell is covered by using multiple beams. In order to provide solid coverage, the coverage of beams may be overlapped. So, one UE may be located in the coverage of multiple beams. Namely, multiple candidate beams may be available for one UE to get access to one cell.
Observation 1: It is possible that multiple candidate beams are available for one UE to get access to one cell.
It was agreed in RAN1 that association between one or multiple occasions for SS block and a subset of RACH resources is informed to UE. PRACH resource refers to time/frequency/code resources of the PRACH preamble [3]. Based on the DL measurement and the corresponding association, UE selects the TX beams associated to RACH resource for preamble transmission. Then, DL TX beam including RAR can be determined based on the UL TX beam and association.
Observation 2: UE selects TX beam associated to RACH resource for preamble transmission based on DL measurement and the corresponding association.

Observation 3: DL TX beam for RAR can be determined based on the UL TX beam and the corresponding association.
From load point of view, only cell load is considered in LTE handover. However, both beam load and cell load should be considered in NR handover for the scenario with beamforming. For example, the best two beams according to the measurement results are suitable for UE to perform RA to access to the target cell. If one of the two beams is overloading, gNB may not allocate contention-free resource associated to this overload beam. From load balance point of view, the target gNB would like to allocate the contention-free resource associated to the low load or medium load beam.
Observation 4: gNB may not allocate contention-free resource associated to the overload beam to UE for the RA.
Normally, target gNB would like to allocate the contention-free resource associated to the non-overload beams based on the channel quality. If UE is allowed to select any suitable beam from all the beams for RA, it is possible that UE selects one overload or high-load beam to perform contention based RA. In this case, UE may receive backoff indication. It will result in long delay to get access to the target gNB. So, we propose that the beam associated to contention-free resource should be selected in priority.
Observation 5: UE should select the suitable beam associated to contention-free resource in priority.
Proposal: The suitable beam associated to contention-free resource should have priority over other suitable beam.                                                                                                
Conclusion

In this contribution, the following observations and proposal are given based on the discussion:
Observation 1: It is possible that multiple candidate beams are available for one UE to get access to one cell.
Observation 2: UE selects TX beam associated to RACH resource for preamble transmission based on DL measurement and the corresponding association.

Observation 3: DL TX beam for RAR can be determined based on the UL TX beam and the corresponding association.
Observation 4: gNB may not allocate contention-free resource associated to the overload beam to UE for the RA.
Observation 5: UE should select the suitable beam associated to contention-free resource in priority.
Proposal: The suitable beam associated to contention-free resource should have priority over other suitable beam.
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