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1 Introduction

The RACH resource usage during basic intra-RAT NR handover has been discussed in several previous meetings. In RAN2#97bis [1] following agreements for the usage of RACH information during handover was made.
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 RAN2 Ad-Hoc meeting in Qingdao [2], the RACH resource usage during HO procedure were further discussed and the following agreements were made.
Agreements:

1
Measurement information (including beam information if there are beams in the network) reported by the UE can be included the HANDOVER REQUEST message sent to the target.

2
The handover command includes all necessary parameters (at least new C-RNTI, target gNB security algorithm identifiers, and optionally a set of dedicated RACH resources (RAN2 understand this could be time/frequency/sequence but decision is up to RAN1), etc.).

FFS How the UE uses the set of dedicated RACH resources and common RACH resources, 

FFS How the UE knows the common RACH resources.
3
Handover command can include association between RACH resources and SS blocks.

4
Handover command can include association between RACH resources and CSI-RS configuration(s), if RAN1 conclude that such association is possible.

FFS How the UE selects the beam and RACH resources to be used to access from the information included in the handover command. This could be specified behaviour, or specified behaviour with some parameter(s) than can be controlled by the network, and can be discussed is some aspects might be left to UE implementation.
5
Timer based handover failure procedure like LTE (T304) is supported in NR.

6
RRC connection re-establishment procedure should be used for recovering handover failure.

There are still some open issues, like how UE gets information about common RACH resources in the potential target cell and which RACH resources UE should use when accessing to target cell. In this paper, we like further discuss on those topics and present our view and proposals how to handle those open issues.  
2 Discussion

It has been previously agreed by RAN2 that target gNB can allocate dedicated RACH resources associated either SS blocks or CSI-RS, and that these dedicated RACH resources could be passed to UE in RRCConnectionReconfiguration (HO command) message to be used for accessing to the target cell. In NR, it is assumed that RACH resources will be allocated in beam level and due beam sweeping, it would difficult to NW to allocate dedicated RACH resources so, that UE can always use them for accessing to target cell. To avoid the situation, that HO will fail because UE cannot access to target using dedicated RACH resources of selected beams, the common RACH information should also be provided to UE to be used for accessing the target cell to ensure successful handover. 

It has also been agreed that UE should be able to access to the target cell without reading SIs and therefor the common RACH configuration need to be provided to UE by some other means than broadcast signalling. The most obvious solution would be to include the common RACH configuration together with the dedicated RACH resources in RRCConnectionConfiguration (included e.g. to MobilityControlInfo IE) message.    
Proposal 1: Common RACH configuration for the target cell should be passed to UE via dedicated signaling together with dedicated RACH resources during handover
During the HO procedure, source gNB passes the UE measurement information to target gNB in Handover Request message. The included UE measurement report could contain also beam level information, which target gNB can utilize when it selects the beams where to allocate dedicated RACH resources for certain UE. Target gNB passes the dedicated and common RACH resource information to source gNB which includes that information further to RRCConnectionReconfiguration (HO command) message. 
When UE start to access to target cell, it will utilize the RACH information received via HO command. If both dedicated RACH resources and common RACH configuration is provided, it is up UE to select which RACH resources it uses for accessing to target cell. When dedicated RACH resources are provided, the UE should prioritize those over common resources. The dedicated resources should enable faster access to target cell using CFRA. However, the radio conditions could change quite rapidly e.g. due beam sweeping and UE mobility, and UE may not be able to use the dedicated resources to access the target cell and UE need to use common resources for accessing. There could also be situation where the quality of another beam would be significantly better than any of the beams with dedicated resources and it could be beneficial for UE to select that beam even if CBRA need to be used. 
There could be some concerns for NW vendor side about the consistent UE behavior during HO procedure if RACH resource selection is left for UE implementation. It can be assumed that during the HO, UE prefers the behavior which would be beneficial to itself i.e. prioritize dedicated RACH resources over common resources as they should allow faster access to the target cell. To avoid the additional standardization work to specify exact rules and threshold when dedicated or common resources should be used for accessing, the selection of RACH resources should be left for UE implementation.   
Proposal 2: The selection of RACH resources for accessing the target cell during handover should be left for UE implementation
3 Conclusions:

Based on the discussion, the following conclusion were made:
Proposal 1: Common RACH resources should be carried via dedicated signaling together with dedicated RACH resources during handover 
Proposal 2: The selection of RACH resources for accessing the target cell during handover should be left for UE implementation
4 References:
[1]. R2- 1704001 Report of 3GPP TSG RAN2 meeting #97bis, Spokane, USA
[2]. 3GPP RAN2 NR2 Ad-Hoc June 2017 Meeting Report.
[3]. R2-1706714 Allocation of appropriate RACH resources for handover
[4]. R2-1707012 Basic handover procedure in NR
[5]. R2-1707276 Further details of handover execution in NR
R2-170xxxx
3/3


