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Background
Multiple TA management is essential feature to support LTM in a general networking environment. RAN1 agreed to consider up to 2 different TA value and TAG, and claimed completion of this feature in RAN1 #114. Though the key functionalities are well defined, it would be beneficial to add better clarification for a few remained uncertain part of operation. In this contribution, we discuss several remaining issues not closed yet.

Discussions
In RAN1 #114b, enabling procedure for UE-based TA measurement was discussed and several alternatives are made as FL proposal

	Proposal 2-4: for the configuration/activation/triggering of UE-based TA measurement, down-select among the following alternatives in RAN1 #114-bis meeting.

· Alt 1: UE-based TA measurement is configured by RRC
· Alt 2: UE-based TA measurement is configured by RRC and activated/triggered by MAC CE for TCI state activation for candidate cells or cell switch command MAC CE
· UE-based TA measurement for indicated candidate is performed if MAC CE for TCI state activation for candidate cells is provided.
· If MAC CE for TCI state activation for candidate cells is not provided, UE-based TA measurement for indicated target cell is performed when cell switch command MAC CE is received.
· Alt 3: UE-based TA measurement is activated/triggered by MAC CE for TCI state activation for candidate cells or cell switch command MAC CE
· UE-based TA measurement for indicated candidate is performed if MAC CE for TCI state activation for candidate cells is provided.
· If MAC CE for TCI state activation for candidate cells is not provided, UE-based TA measurement for indicated target cell is performed when cell switch command MAC CE is received.



As confirmed by RAN1 discussion, when UE-based TA acquisition is enabled, UE calculates candidate cell TA based on DL timing different between serving cell and indicated/configured candidate cell. In addition, when UE is configured or activated with candidate cell L1 measurement, it is obvious that UE should acquire candidate cell DL timing before the measurement is performed. It means UE is available to acquire candidate cell TA when it performs candidate cell L1 measurement.

Observation 1: Before UE performs L1 measurement for certain candidate cell, UE acquires DL timing and becomes available to acquire TA value for that candidate cell. 

It should be general operation that L1 measurement for certain candidate cell to be reported before UE is commanded to handover toward that cell. 

Observation 2: UE is able to acquire candidate cell TA value before it receives LTM handover command, since UE reports L1 measurement before the decision of corresponding handover.

UE may need additional operation to calculate candidate cell TA value from acquired DL timing. But that additional complexity or computation time should be trivial. Therefore, we proposal that it is up to UE when to start the computation of candidate cell TA unless UE does not cause any additional latency.

Proposal 1: RAN1 does not define timing for the UE to start UE-based candidate cell TA calculation
· It is up to UE when to start the calculation, but the calculation should be finished before UE’s UL transmission for LTM process.
UE should be avoided to perform UE-based candidate cell TA acquisition for large number of cells. To avoid that risk, RRC configuration can be used to indicate for which cell UE needs to perform the calculation. Thus, we propose Alt 1 above as RAN1’s decision

Proposal 2: UE is configured by RRC for which cell UE-based TA acquisition should be performed.

In addition, RAN1 may not need to prevent a candidate cell configured with both of UE-based TA acquisition and RACH procedure for TA acquisition. When configured with UE-based TA acquisition, UE calculates TA based on DL timing difference, but the TA value can be overwritten by TA value indicated with cell switching command. The final indicated value can be acquired based on RACH.

Proposal 3: For the same candidate cell, UE can be configured with both of UE-based TA measurement and RACH resource for TA acquisition 
· TA value calculated by UE is overwritten by indicated TA value, if indicated by cell switching command.

Conclusions 
In this contribution, we discuss remained issue for UE-based TA acquisition. We share our observation and associated proposals as below:

Observation 1: Before UE performs L1 measurement for certain candidate cell, UE acquires DL timing and becomes available to acquire TA value for that candidate cell. 

Observation 2: UE is able to acquire candidate cell TA value before it receives LTM handover command, since UE reports L1 measurement before the decision of corresponding handover.

Proposal 1: RAN1 does not define timing for the UE to start UE-based candidate cell TA calculation
· It is up to UE when to start the calculation, but the calculation should be finished before UE’s UL transmission for LTM process.

Proposal 2: UE is configured by RRC for which cell UE-based TA acquisition should be performed.

Proposal 3: For the same candidate cell, UE can be configured with both of UE-based TA measurement and RACH resource for TA acquisition 
· TA value calculated by UE is overwritten by indicated TA value, if indicated by cell switching command.
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