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1 Introduction
RAN2#97bis has agreed that We will progress the basic HO mechanism for NR (not including LTE Rel-14-like mobility enhancements) and when stable we can discuss potential optimisations to target close to 0ms or 0ms interruption. On the other hand, it has agreed the following agreements.
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 [1] , we discuss the basic handover procedure for inter gNB in NR and also provide a TP[2]. In this paper, we will further discuss the details of handover execution in NR considering multiple beam operation.
2 Discussion
Like LTE, the basic HO procedure in NR includes three phases: HO preparation, HO execution and HO completion. In NR, high frequency scenario and beam mechanism have been introduced, so beam related aspects should be considered for handover execution in NR, e.g. HO preparation, RACH procedure in multiple beam operation and etc.
2.1 . HO preparation 
To speed up handover, contention-free random access should be supported as LTE where dedicated preamble and pre-allocated periodic PRACH resource are included in HO command. Since the pre-allocated may not schedule in every TTI, the UE may has to wait to next available PRACH resource which leads to delay on RACH procedure. One possible solution is a UE-specific pre-allocated PRACH resources, e.g. per TTI, can be assigned in HO command. Therefore once the UE is obtained the DL synchronization, the UE immediately sends the dedicated preamble via the UE-specific pre-allocated PRACH resource.

For serving cell with multi-beams operation, the HO command may need to assign multiple dedicated PRACH configurations for multiple DL beams. RAN2 agreed the UE cannot perform multiple random access procedures in a MAC entity in any time and will select one PRACH configuration to send the dedicated preamble based on beam measurement. The left PRACH configurations are wasted.

Proposal 1: Dedicated PRACH resource and preamble can be provided with the handover command to speed up access to the target cell.
In multi-beam deployments, for each neighbour cell measurement previously reported by the UE to the serving cell, the associated beam related information which was reported by the UE, e.g. identifiers of best beams, should be included in HANDOVER REQUEST message. With the information included in HO Request message, the target gNB performs admission Control and can allocate PRACH resources.

Proposal 2: For each neighbour cell measurement included in the HO preparation, the source gNB also provides the associated beam related information which was previously reported by the UE, e.g. identifiers of available beams.
2.2 HO execution 
The target gNB selects the target cell and PRACH resource(s) to be used by the UE which may depend on the SS block which will be selected by the UE when it accesses the target cell, i.e. the configuration to be provided to the UE may include the association between one or multiple SS block(s) and RACH resources and a set of preamble and time/frequency resources. 

The target gNB may use the beam related information included in the handover preparation message in order to determine for which SS block to provide dedicated RACH resources or not, but how to use such information exactly does not need to be specified, the UE shall just follow provided information.

Upon receiving HO command, the UE selects a suitable SS block of the target cell and uses the associated set of RACH resources to perform random access. The target gNB may determine the DL Tx beam for RAR based on the used resources and/or received preamble. Besides UL grant and TA value, indication of available or best UL beam can also be included in RAR. RACH procedure considering multiple beams in HO should follow the general RACH mechanism in NR, the details of RACH will be discussed in [3].
Proposal 3: In addition to the target cell ID, the handover command includes one or multiple sets of PRACH resources (e.g. preamble, time/frequency resources) and each set of PRACH resources is associated with a different set of SS blocks of the target cell; upon reception of the handover command, the UE selects a suitable SS block of the target cell and uses the associated set of RACH resources.
2.3 HO completion
When the UE has successfully accessed the target cell, the UE sends the RRCConnectionReconfigurationComplete message via the available or best UL beam indicated by RAR to indicate that the handover procedure is completed for the UE. 
3 Conclusion

This contribution discusses the details of handover execution in NR considering multiple beam operation and suggests:
Proposal 1: Dedicated PRACH resource and preamble can be provided with the handover command to speed up access to the target cell.
Proposal 2: For each neighbour cell measurement included in the HO preparation, the source gNB also provides the associated beam related information which was previously reported by the UE, e.g. identifiers of available beams.
Proposal 3: In addition to the target cell ID, the handover command includes one or multiple sets of PRACH resources (e.g. preamble, time/frequency resources) and each set of PRACH resources is associated with a different set of SS blocks of the target cell; upon reception of the handover command, the UE selects a suitable SS block of the target cell and uses the associated set of RACH resources.
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