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1
Introduction
This is a resubmission of R2-1818087, and there is no technical change.
The feMob work item [1] was approved at RAN#80, and one target is to reduce the interruption time during handover. In Rel-14 RACH-less solution has been specified but with a limited application scenarios, actually only zero TA or TA reuse is allowed. As the RACH-less solution can reduce the RACH procedure directly, in this new WID we may continue to improve the solution. In this paper, we provide our consideration on enhancement to RACH-less solutions, i.e. TA calculation by UE.
2
Discussion
For RACH-less handover there are two essential questions to be answered which are how to determine TA value of target cell and how to derive UL-grant for handover complete message. For UL-Grant it has been specified that target eNB may pre-allocate periodic UL-Grant or UE can receive UL-Grant by detecting PDCCH in target cell if pre-allocated UL-Grant is not available in handover message. And in Rel-14 TA reuse solution has been specified, only zero TA or TA reuse is allowed, which means RACH-less solution is only applicable to intra-eNB handover, handover between CA/DC cells or when small cell is the target cell. For the more general cases, i.e. inter-eNB handover, TA calculation is unavoidable to achieve RACH-less.
Observation 1: For inter-eNB handover scenario, TA calculation on UE side is needed if rach-less solution is to be used.
If TA calculation is supported in UE side, the following methods can be considered to derive the TA value used in new target cell. If the network deployment is synchronous, it means the source eNB and target eNB have the same downlink transmission timing, then UE can calculate the TA value for target cell based on the original TA value and the receiving timing difference between source cell and target cell. Actually the TA value is basically equal to the round trip time between eNB and UE, so now that source cell TA is derived and UE can determine the downlink receiving timing difference, the round trip time between UE and target cell can be calculated.
The following formulation can be applied:

Target cell TA = Source cell TA + 2*(Target cell downlink receiving timing –Source cell downlink receiving timing)
If the network deployment is asynchronous, the additional synchronization difference should be included. The following formulation can be applied:

Target cell TA = Source cell TA + 2*( Target cell downlink receiving timing –Source cell downlink receiving timing - （Target cell transmitting timing –Source cell transmitting timing）)
Proposal 1: The formulations above can be applied to TA calculation in UE side. 
Current RACH-less introduced in Rel-14 use a new IE rach-Skip to indicate which TA value can be used. Based on this IE a new TA calculation indication can be added to indicate UE can calculate the TA value by itself. And if the network deployment is asynchronous the synchronization difference should also be included in rach-Skip IE.
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Figure 2 RACH-less handover procedure
Proposal 2: A new TA calculation indication in handover message can be used to indicate TA calculation, and the synchronization difference between source eNB and target eNB should also be included if the network deployment is asynchronous.
3
Conclusions
This contribution has discussed the TA calculation of RACH-less handover, and we have one observation:

Observation 1：For inter-eNB RACH-less handover TA calculation in UE side is necessary.
And we propose:
Proposal 1: The formulations above can be applied to TA calculation in UE side. 

Proposal 2: A new TA calculation indication in handover message can be used to indicate TA calculation, and the synchronization difference between source eNB and target eNB should also be included if the network deployment is asynchronous.
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