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In this contribution, we analyse open issues related to timing advance acquisition during LTM to realize RACH-less HO and its implications on the network and UE.
Discussion
UL synchronization before LTM execution
A UE is expected to perform RACH to an indicated candidate/target cell whenever the timing advance (TA) of the UE in candidate/target cell is different from that of the source cell. The UE acquiring TA of the candidate/target cell any time before the execution of LTM will avoid RACH during LTM execution. 
The RACH configuration for TA acquisition (before LTM cell switch) is provided over RRC. But the TA acquisition is performed by the UE based on a PDCCH order by the gNB-DU. The TA acquisition for a given cell may have to be performed more than once, for eg: if the TA timer expires. One aspect needs clarification.
a. How to distinguish between normal RACH i.e RACH performed for a cell switch and RACH performed for TA acquisition. 
This is essential as the candidate gNB-DU is expected behave differently in either case. When a RACH is performed for an LTM cell switch, the gNB-DU is expected to initiate data transmission for all the UE’s bearers and when a RACH is performed for TA acquisition, the gNB-DU is expected to send the TA to the UE’s serving gNB-DU via the gNB-CU. Since the functionality performed by the gNB-DU 
[bookmark: OLE_LINK54]Observation 1: There is a need to distinguish the RACH performed to acquire TA from the RACH performed for a cell switch. 
[bookmark: OLE_LINK57]Proposal 1: RAN2 discusses and agrees a solution to distinguish the RACH performed to acquire TA from the RACH performed for a cell switch. 
Re-use of Timing Advances post LTM cell switch
A serving gNB-DU may ask a UE to acquire timing advances of more than one LTM candidate cell before performing LTM cell switch. In any case, the cell switch can happen to only one target cell. If the TA thus acquired at the old serving cell has to be re-acquired at the new serving cell, despite the TAT still active, it causes unnecessary overhead on both UE and the network. Hence, there has to be a way to carry forward and continue the use of the acquired timing advances of different candidate cells at the new serving gNB-DU, unless the TAT has expired. For example, the acquired timing advances and their corresponding candidate cell Ids can be either sent by the UE to the new serving gNB-DU post LTM cell switch or from old serving gNB-DU to the new serving gNB-DU via the gNB-CU.

Proposal 2: RAN2 discusses and agrees a mechanism to continue use of acquired timing advances of different candidate cells at the new serving gNB-DU, post LTM cell switch.

Timing Advance acquisition from a candidate/target cell
The serving gNB-DU sends a PDCCH order to acquire UE’s TA at the candidate cell. The UE performs a RACH based on this and the candidate gNB-DU determines the UE’s best DL beam based on the beam used by the UE in UL to perform RACH. The candidate gNB-DU further provides the UE’s TA to the serving gNB-DU via the gNB-CU.
During this operation, even a slight miscalculation in determination of the best DL beam at the candidate gNB-DU or minor UE movement could render the TA invalid soon. This also entails that the TA acquisition will have to be repeated again, which is expensive both for the network and the UE.
Hence, we think it is better to provide UE’s TAs of best neighboring beams/beam-groups to the serving gNB-DU so that the serving gNB-DU could choose the appropriate beam for the UE to use while/after performing LTM cell switch. 
This ensures that slight UE movements are taken care of and a TA acquisition doesn’t have to be repeated.
Proposal 3: RAN2 discusses and agrees a mechanism to provide TAs of best neighboring beams/beam-groups of the UE to the serving gNB-DU along with the TA of the best beam.

Conclusion
We have the following observations:
Observation 1: For LTM, the handover latency can be reduced, if network (gNB-DU) decides that the UE may perform RACH (UL sync) to a target cell in advance of the LTM SCC and indicates using a PDCCH order, the target cell(s) to which the RACH is to be performed. 
We have the following proposals: 
Proposal 1: RAN2 discusses and agrees a solution to distinguish the RACH performed to acquire TA from the RACH performed for a cell switch. 
Proposal 2: RAN2 discusses and agrees a mechanism to continue use of acquired timing advances of different candidate cells at the new serving gNB-DU, post LTM cell switch.

Proposal 3: RAN2 discusses and agrees a mechanism to provide TAs of best neighboring beams/beam-groups of the UE to the serving gNB-DU along with the TA of the best beam.
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