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The following agreements were made for handover in RAN2 #97 meeting:
	Agreements:
Access information (e.g. RACH configuration) for the target cell is provided in the HO command to enable the UE to access the cell without reading system information. Access information may include beam specific information (if any).



And in RAN2 #97bis following agreements were reached:
	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 RAN1 88bis meeting, following agreements which related to this issue were achieved:

	Agreements:
· NR supports indication of PRACH resource allocation for non-contention based random access for a UE
Agreements:
· Association between one or multiple occasions for SS block and a subset of RACH resources and/or subset of preamble indices is informed to UE by broadcast system information or known to UE or FFS dedicated signaling
· FFS gNB can configure an association between CSI-RS for L3 mobility and a subset of RACH resources and/or a subset of preamble indices, for determining Msg2 DL Tx beam


This contribution further discusses the dedicated resources reservation for non-contention beam based random access in handover.   
Beam specific RACH resources in handover
Handover interruption time reduction is one of the requirements for NR. Assigning dedicated resources for non-contention random access may aid to reduce the latency of random access procedure for HO. Based on the agreements of RAN2 #97bis meeting, the target cell can configure and send the beam specific RACH configuration info (RACH resources) to the UE via RRCconnectionReconfiguration message (HO command). UE may choose a RACH resource associate with suitable beam for getting access to the target cell. 
For the beam based system, the agreed possible HO mechanism is shown in Figure 1, in which RACH configuration(s) associated to the beams of the target cell is included in HO command. It may require target cell knows UE’s relevant beams, and the beam information of the target cell can be acquired from measurement report like Figure 1 shows (take DL based measurement as example).
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Figure 1: Possible HO procedures with beam information included 

Observation 1: The target cell should configure RACH resource(s) associated to the beams that relevant to UE, and it requires UE to report detected beams (e.g. something like Beam ID) to target cell. 
In general, RACH resources may include time/frequency/code. In RAN1 discussion, an index of time/frequency RA resources associate to all beams may carry by system information or known to UE or FFS dedicated signalling, here in handover, it may be included in HO command. 
In beam based system, for multi beams scenario, UE and gNB need to determine UL and DL Tx beams (beam management). This may happen during/after random access process. In order to reduce the handover interruption, it is beneficial to do the fast beam management, e.g. during the random access process. gNB can configure an association between CSI-RS for L3 mobility and resources and/or a subset of preamble indices, for determining Msg2 DL Tx beam [3].
Observation 2: For reducing handover interruption time, gNB can configure dedicate RACH resources associated with CSI-RS (beams), after receiving Msg1, the gNB can determine suitable Msg2 DL Tx beam.
The point here is how many beams associated with dedicate RACH resources of the target cell should be configured in HO command. At least, beams included in UE’s measurement report may be configured with dedicate RACH resources by target gNB. 
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Figure 2: UE in handover consider beams
However, it has following issue: There is a gap between last measurement report and handover execution. If UE moves fast, the RACH resourced associated with beams configured by target cell may outdate when UE access to the target cell after receiving handover command.
For example, in figure 2 a UE is moving towards to target cell. Beam1 and beam2 are measured and reported in its last measurement report. It is possible that due to the fast moving, when UE starts the random access process, the most suitable beam is beam3 or even beam4. However, if only UE previous detected beams are configured with dedicate RACH resource, the contention based random access is needed because the configured dedicate RACH resource is not available on the accessing beam(s).  
Observation 3: Due to the mobility, the configured dedicate RACH resources may not valid when fast moving UE choose a suitable beam to perform random access.
Considering the mobility state of the UE, the configured dedicate resource in handover command may not enough if the UE is in high mobility state. But excessive reservation of RACH resource on many beams would lead to waste of RACH resource because the handover procedure could be last for long time, e.g. tens to hundreds of millisecond. So, reasonable dedicate resource configuration should be supported for beam based handover.
Observation 4: Considering the mobility of UE, excessive dedicate RACH resources are configured will lead to waste of resources and reasonable dedicate resource configuration should be supported for beam based handover. 
Some possible solutions can be applied to overcome this issue. Considering the timeliness of beam associated access resource, [4] proposed a solution which an indicator is sent from source cell to target cell to specify immediate or delay handover execution. This solution was also trying to solve the issue that beam-related info contained in the access information may be outdated. It may work when a delay handover indicator is sent for the slow moving UE. However, for ultra-high speed UE, even target cell is indicated to perform immediate handover, the pre-allocated dedicate beam related RACH resources may still outdate. The key point here is for UE in different mobility, the dedicate RACH resources configuration may be different.
[bookmark: _GoBack]Proposal: Some additional UE information on its mobility (e.g. considering speed, direction) should be sent to target cell via handover request for allocating appropriate dedicate RACH resources associate with correct number of beams for beam based contention free random access in handover.
Conclusion
Based on the above, RAN2 is requested to discuss and if possible note on the followings:
Observation 1: The target cell should configure RACH resource(s) associated to the beams that relevant to UE, and it requires UE to report detected beams (e.g. something like Beam ID) to target cell. 
Observation 2: For reducing handover interruption time, gNB can configure dedicate RACH resources associated with CSI-RS (beams), after receiving Msg1, the gNB can determine suitable Msg2 DL Tx beam.
Observation 3: Due to the mobility, the configured dedicate RACH resources may not valid when fast moving UE choose a suitable beam to perform random access.
Observation 4: Considering the mobility of UE, excessive dedicate RACH resources are configured will lead to waste of resources and reasonable dedicate resource configuration should be supported for beam based handover. 

Proposal: Some additional UE information on its mobility (e.g. considering speed, direction) should be sent to target cell via handover request for allocating appropriate dedicate RACH resources associate with correct number of beams for beam based contention free random access in handover.
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