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1. Introduction
In past RAN2 meetings RACH-less handover was discussed as one of interruption time reduction solution. In this contribution, we discuss the methods for handover UE to obtain the UL grant in the target cell when RACH-less handover is performed.
2. Discussion
To obtain the initial scheduling from target eNB, there are following three potential solutions.

Solution-1: UL grant of target eNB is transferred by using X2 handover signalling (handover response) to the source eNB, and then the source eNB informs this UL grant to UE in handover command.
Solution-2: Blind scheduling is executed by target eNB from a mutual agreed time, i.e. from a certain time the target eNB begins to blind schedule the UE.
Solution-3: UL grant is obtained by SR procedure after UE enters target cell.

In Solution-1, source eNB informs the UL grant to UE via handover command, which uses the legacy procedure and handover signallings with the scheduling information in HandoverCommand message[1]. However, there would be tens of milliseconds before UE enters targer cell, and the target eNB should reserve the scheduled resource for this period of time until UE uses the reserved grant in target cell, which would be some kind of waste of resources. To improve resource efficiency, maybe the source eNB and target eNB can evaluate and coordinate a mutual timing at when UE enters target cell, and before this time, target eNB can allocate the resource to other UEs. The resource efficiency improvement performance depends on the accuracy of the mutual agreed time.
Solution-2 could use the resource of target cell more efficiently with no change of HandoverCommand message[1]. Before the mutual agreed time of UE enters target cell, the same resource can be used to schedule other UEs. However, the main problem of this alternative is the accuracy of agreed time. As it can be imagined, this agreed time will be exchanged via X2 interaction between source eNB and target eNB (handover request and handover response), according to the evaluation of time period between X2 handover message and the time of UE enters target eNB, which might has a varied range of tens of milliseconds. Too late or too early to start the blind scheduling in target cell will harm the performance of this method. 
Observation 1: the accuracy of mutual agreed time would affect the resource efficiency of Solution-1 and Solution-2.

With Solution-3, UE starts SR procedure after entering target cell to obtain the UL grant, which would bring interruption time similar to that of RACH procedure, i.e. Solution-3 has no help to reduce the handover interruption time. 

From the handover interruption time reduction perspective, the Solution-1 and Solution-2 could achieve the similar performance. However, both of these two options have obvious advantages and disadvantages, especially on resource efficiency aspect, hence we should discuss and decide which one could be used.
Proposal 1: RAN2 to discuss and decide which solution could be used to obtain the UL grant in RACH-less handover, Solution-1 or Solution-2.
The other issue on this aspect is how to allocate the resource for the handover UE.

Generally, there are two options as following:

Option-1: Blind resource allocation in target eNB.

Option-2: Resource is allocated according to UE buffer status and channel quality related information.

Obviously, option-1 has less impact to the handover procedure, and the resource can be allocated by target eNB without knowing the scheduling related information about the handover UE. However, the amount of the resource might not be that suitable for the UE due to no buffer information can be referred.
Option-2, by contrast, is more efficient. By taking UE’s buffer status and channel quality into account, the target eNB can allocate resources more appropriately. The impact of the method is some assistant information should be transferred via X2 interface. However, this seems not be a big problem. 
Proposal 2: Assistant information e.g. UE buffer status and channel quality related information could be transferred via X2 interface to help target eNB allocate resource for the handover UE during RACH-less handover procedure.
3. Conclusion
Based on the analyses, it is observed that:
Observation 1: the accuracy of mutual agreed time would affect the resource efficiency of Solution-1 and Solution-2.

It is proposed that:
Proposal 1: RAN2 to discuss and decide which solution could be used to obtain the UL grant in RACH-less handover, Solution-1 or Solution-2.
Proposal 2: Assistant information e.g. UE buffer status and channel quality related information could be transferred via X2 interface to help target eNB allocate resource for the handover UE during RACH-less handover procedure.
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