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Introduction
6. 
In RAN#97-e meeting, the Rel-18 WID on Further NR mobility enhancement was approved [1], which includes the following objective corresponding to the TA management for LTM:
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]


In the previous meetings, some agreements are achieved to make progress for TA management for LTM. However, there are still some issues that need to be discussed, e.g., details of PDCCH ordered RACH and how to support RACH-less scheme. In this contribution, we will provide our views on these issues.

Discussion
Initial TA acquisition
RACH-based TA acquisition
In RAN1#111 meeting, the following agreement was made:
	Agreement
For PDCCH ordered RACH in LTM, at least the following enhancements are supported
· Introduce indication of candidate cell and/or RO of candidate cell in DCI
· configuration of RACH resource for candidate cell(s) is provided prior to the PDCCH order
· FFS: whether/how to transmit RAR
Agreement
On whether RAR is needed for PDCCH ordered RACH for a candidate cell in LTM, the following alternatives are considered for further study
· Alt 1: RAR is needed
· Alt 2: RAR is not needed
· Note: If Alt 2 is supported, TA value of candidate cell is indicated in cell switch command
· Alt 3: whether RAR is needed can be configured



In the previous meeting, PDCCH ordered RACH was agreed to be one of the solutions for performing TA acquisition in LTM. However, some issues corresponding to the PDCCH ordered RACH in LTM are still waiting for resolution.
For the PDCCH ordered RACH in LTM, a UE can be indicated to perform the RA procedure for a specific candidate target cell by a PDCCH transmitted by the source cell/gNB. To achieve such a purpose, it is simply to introduce a new DCI field to indicate a UE to perform the RA procedure for which candidate target cell. From our perspectives, the new DCI field needs to provide an indicator of the candidate target cell. The indicator can be an additional PCI index if additional PCI is supported in Rel-18 LTM.
Proposal 1: For PDCCH ordered RACH in LTM, introduce a new DCI field used to provide the indicator of the candidate target cell.
Another issue is whether RAR is needed for PDCCH ordered RACH in LTM. Such an issue is related to whether a UE shall maintain Tas before receiving a cell switch command. In addition, it may also depend on UE capability. If the UE cannot maintain multiple Tas before cell switch, the RAR is not needed; otherwise, RAR can be transmitted to the UE by the source cell/gNB. Therefore, for the sake of flexibility, we support Alt 3.
Proposal 2: Support Alt 3 (i.e., whether RAR is needed can be configured) for the sake of flexibility.

RACH-less TA acquisition
In RAN1#110bis-e, the following agreement was made:
	Agreement
On mechanism to acquire TA of the candidate cells, the following solutions can be further studied:
· RACH-based solutions
· e.g., PDCCH ordered RACH, UE-triggered RACH, higher layer triggered RACH from NW other than L3 HO cmd
· RACH-less solutions
· e.g., SRS based TA acquisition, Rx timing difference based, RACH-less mechanism as in LTE, UE based TA measurement (including UE based TA measurement with one TAC from serving cell)



In addition to RACH-based solutions, RACH-less solutions are candidate solutions for TA acquisition in LTM. For RACH-less solutions, it can reduce the latency of UL synchronization efficiently. Since the purpose of LTM is reducing the latency for HO, we shall support RACH-less scheme(s) for LTM in addition to PDCCH ordered RACH.
Proposal 3: RACH-less based scheme(s) shall be supported in LTM for further reducing the latency of HO.

For RACH-less based TA acquisition, three schemes were discussed in the previous meeting, i.e., SRS based TA acquisition, RACH-less mechanism as in LTE and UE based TA measurement. Among these schemes, SRS based TA can provide more scheduling flexibility. However, compared with other schemes, it may result in a larger spec impact. Considering the limited TU, we shall focus on the solutions that don’t result in a larger spec impact.
Proposal 4: In Rel-18 LTM, support RACH-less mechanism as in LTE and UE based TA measurement.

Conclusions
In this contribution, we have the following proposals:
Proposal 1: For PDCCH ordered RACH in LTM, introduce a new DCI field used to provide the indicator of the candidate target cell.
Proposal 2: Support Alt 3 (i.e., whether RAR is needed can be configured) for the sake of flexibility.
Proposal 3: RACH-less based scheme(s) shall be supported in LTM for further reducing the latency of HO.
Proposal 4: In Rel-18 LTM, support RACH-less mechanism as in LTE and UE based TA measurement.
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