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1. Introduction
In RACH-based solution, a UE must start synchronizing with the target cell for LTM, for example by receiving PDCCH order and transmit PRACH to the target cell so that the network can derive the TA value and then inform the TA value to the UE in the cell switch command or RAR. However, the drawback is that it incurs some delays as well as significant overhead. On the other hand, the RACH-less solution provides low overhead and low latency for cell switching where a fast cell switch from the current serving cell to the target cell is performed. This means that after a UE receives the cell switch command the UE can apply RACH-less solution for the target cell without any delay. 
RAN2 agreement:
· With the assumption that the UE will skip RACH in the target cell if a TA value is given in the cell switch command: It is FFS if the following TA values can be given to the UE: 
- Value 0, 
- Value indicating that the UE shall apply the TA of one source cell. 

RAN2 agreement:
The UE will do RACH-less when: 
- TA value is provided in the cell switch MAC CE (already agreed, TA=0 is assumed to be covered by this)
- When the UE shall apply the same TA value as the source (already agreed) FFS how the UE knows this. 

RAN1 Agreement [1]:
From RAN 1 perspective, without performing PDCCH-ordered RACH for candidate cell(s), RACH-less mechanism can be supported by indicating TA value of target cell as TA=0 or keeping the same value as source cell in cell switch command.
· Note 1: this doesn’t mean to preclude TA values other than 0 and the same value as source cell in cell switch command for PDCCH-ordered RACH when RAR is not configured for the PDCCH order.
· Note 2: The feasibility and signalling can be further concluded by RAN2.

RAN1 Agreement [1]:
Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism:
Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec

In this contribution, based on the above agreements, we discuss RACH-less solution and how to inform the UE about TA value in the cell switch command for LTM.

2. [bookmark: _Hlk8895418]RACH-less solution and TA acquisition for LTM 
RACH-less solution can be performed in different ways based on RAN1 and RAN2 agreements. However, RAN1 has explicitly agreed (see above) that the following options to be supported in Rel-18 LTM:
Option 1: Source cell indicates TA value 0 for the target cell. This is similar to LTE RACH-less handover procedure where it is assumed the TA equals to 0, like small cells.
Option 2: Source cell indicates TA value of the target cell equals to the latest TA value of the serving cell. For example, in case source and target cells are co-located. 
Option 3: UE-based TA measurement where RAN1 confirmed the working assumption in the last meeting. For the UE-based TA measurement, UE needs to measure the Rx timing difference between the serving cell and the candidate cell and apply this timing difference when it switches to the candidate cell. With UE-based TA measurement, no additional overhead would be introduced for TA acquisition for the cell switching, which also improves the latency of L1/L2-based mobility. 
If the frame timing between the serving cell and the neighboring cell are synchronized at the point of transmissions (i.e., at the gNBs), then the UE can calculate the absolute timing advance value () for the candidate cell as follows:
.
Where  is the measurement of frame timing difference between serving cell and candidate cell.
In this case, gNB/Source cell needs to know whether a UE is capable of UE-based TA measurement for the candidate cell.
In some cases, the serving cell may decide not to apply the UE-based TA for the target cell, although UE is capable of UE-based TA method, for example if the network synchronization error is too large or some other reasons. In this case, the network can dynamically indicate whether to apply the UE-based TA method or not.
Based on the above options, we think a UE must be informed which option to use in order to synchronize with UL transmission with the target cell.

Proposal 1: A UE must be informed in the cell switch command to apply one of the following options for UL synchronisation of the target cell:
Option 1: Source cell indicates TA value 0. 
Option 2: Source cell indicates TA value equals to the latest TA value of the serving cell. 
Option 3: UE-based TA measurement.

3. Conclusion
In this contribution, we have discussed RACH-less solution and how to inform the UE about TA value in the cell switch command for LTM, and we have the following proposal:
Proposal 1: A UE must be informed in the cell switch command to apply one of the following options for UL synchronisation of the target cell:
Option 1: Source cell indicates TA value 0. 
Option 2: Source cell indicates TA value equals to the latest TA value of the serving cell. 
Option 3: UE-based TA measurement.
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