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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2 #99 meeting, basic handover procedure for inter gNB handover in NR was discussed. Some agreements were made and there are still some remaining issues in [1]. 
There is an email discussion to discuss the RACH resource selection during HO. In this paper, we discuss these FFSs and other remaining issues rather than the scope of email discussion. 
2. Discussion
2.1. [bookmark: OLE_LINK28][bookmark: OLE_LINK29]Information transferred from source to target node
In this part, we will discuss the remaining issues related to the information carried between source and target node.
3.1: The AS configuration includes the measurement configuration and radio resource configurations, UE identifier in the source, at least Antenna Info and DL Carrier Frequency.
FFS Whether the AS configuration includes the QoS flow to DRB mapping that was not configured to the UE via RRC signalling.
RAN2 agreed that lossless HO can be accomplished by the target using the same DRB configuration and QoS flow to DRB mapping as the source. Thus, to achieve lossless handover, AS configuration should include the QoS flow to DRB mapping that was not configured to the UE via RRC signaling. In this way, there is no remapping at the target gNB based on this reflective QoS information. 
Proposal 1: AS configuration includes the QoS flow to DRB mapping that was not configured to the UE via RRC signalling to support lossless handover.

FFS Need to provide the system information from source equivalent to LTE’s MIB, SIB-1 and SIB-2 (some checking of use of this in LTE to be done)

In LTE, MIB, SIB1, and SIB2 are provided from source eNB to target eNB for the delta signaling configuration.  In NR, minimum SI includes the essential information for RACH. Similar benefit as LTE can be also obtained if source gNB can provide this minimum SI to target gNB. By delivering this SI from source gNB to target gNB, UE is also not needed to acquire minimum SI after accessing the target cell. 
Proposal 2: AS configuration includes the minimum system information from source, similar to principle in LTE.

FFS For which cell(s) beam measurement information can be included e.g. only candidate target cell.
In LTE, during the handover preparation, measurement results for multiple cells will be transmitted through X2. Measurement results of a list of best cells on each frequency included in RRM configuration should sent to the target eNB for reference. In this way, the target eNB can change the candidate target cell in case overload on one target cell.
In NR, based on the same reason, similar mechanism can be reused. Only a list of best cell on each frequency should be included in HandoverPreparationInformation message to avoid the interference to UE from other cells.
Besides, whether these beams measurement information can only be included for the requested target cell and/or also other triggered cells associated to the same gNB should be discussed. A safe solution is to include the beam level measurements for all cells, but this may lead very high signalling overhead at X2. An optimized solution is to just include the beam level measurements for cells that only belongs to the target gNB. Only the beam information for the cells belongs to the target gNB is useful for the dedicated RACH resource selection at target gNB. Thus, we prefer the later solution. 

Proposal 3: Beam measurement information for a list of best cells on each frequency belong to the target gNB should be included in the HandoverPreparationInformation message.

2.2. Content of handover command in RRC
In this part, we will discuss the remaining issues related to content of handover command in RRC.
2	As in LTE, the handover command should be entirely generated by the target gNB.
FFS: Where there could be exceptions for that (e.g for MBB enhancement similar to that in LTE, if supported).
In LTE, the handover command is entirely generated by the target eNB. Even in Rel-14 eMob MBB feature, the source eNB will forward MBB indication to the target eNB, and the target eNB will put it in the RRC container. But if the target eNB cannot support MBB as indicated by some companies, then the target eNB cannot understand this indication. Thus, no MBB is enabled. 
In NR, if similar feature like MBB would be supported, we can also use the similar mechanism as LTE, or study further optimization. E.g. to supporting MBB, source gNB can include a container to target gNB for MBB supporting indication in handover request. While the target gNB can include this MBB supporting container in handover command. In this way, there is no need for the source gNB to optimize the handover command. Thus, we think there is no exception that the source gNB to optimize the handover command, while further optimization can be studied for supporting MBB likes features. 
Proposal 4: There is no need to have exception that the source eNB can optimize the handover command in rel-15. 

[bookmark: OLE_LINK5]FFS: The target gNB can optionally include the common RACH configuration in the mobilityControlInfo. If not included the UE continues to use the common RACH configuration of the source cell.
In LTE, the common RACH configuration can be included in mobilityControlInfo message. It is the same configuration as broadcasted in  SIB2. In NR, common RACH resource is also beneficial for the UE to switch to target gNB if the dedicated RACH resource is not available or not reliable at this time. Besides, there may not be valid stored SI, e.g. at the cell edge area. It will introduce more latency by receiving the SI to acquire the common RACH resource. In these cases, common RACH configurations should be included in mobilityControlInfo message. Thus, it should be included in mobilityControlInfo message.
If the common RACH resource of source gNB is the same as that of target gNB, there may be no need for the target gNB to provide the common RACH configurations. In this case, the UE will continue to use the common RACH configurations of the source gNB. Otherwise, it should be included in mobilityControlInfo message. Thus, it is up to the target gNB to decide whether it should be included. 
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 5: The target gNB optionally includes the common RACH configuration in the mobilityControlInfo message, if not included, the UE continues to use the common RACH configuration of the source cell. 

FFS Whether there will be a fallback procedure using common RACH when dedicated RACH fails.
In LTE, the UE performs random access by using the dedicated RACH configurations until the RRC timer (T304) expired. After that, the UE will go to idle mode to perform cell reselection. During this procedure, RACH is performed on only on cell. In NR, different beams associated with different SSB or CSI-RS may have different reliability. Thus, it is better for the UE to have chance to fall back to use common RACH when dedicated RACH fails. Detailed solution is included in the email discussion [2]. 
Proposal 6: There is a fallback procedure using common RACH when dedicated RACH fails. Details solution up to email discussion. 
3. Conclusion
In this contribution, we discuss the remaining issues about the information transferred from source gNB to target gNB, and the content of handover command in RRC during handover in NR. Based on the discussion, we have the following proposals:
Proposal 1: AS configuration includes the QoS flow to DRB mapping that was not configured to the UE via RRC signalling to support lossless handover.
Proposal 2: AS configuration includes the minimum system information from source, similar to principle in LTE.
Proposal 3: Beam measurement information for a list of best cells on each frequency belong to the target gNB should be included in the HandoverPreparationInformation message.
Proposal 4: There is no need to have exception that the source eNB can optimize the handover command in rel-15. 
Proposal 5: The target gNB optionally includes the common RACH configuration in the mobilityControlInfo message, if not included, the UE continues to use the common RACH configuration of the source cell. 
Proposal 6: There is a fallback procedure using common RACH when dedicated RACH fails. Details solution up to email discussion. 
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