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Introduction
This contribution provides considerations on remaining issues on timing advance management.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Discussion
Supportive case of UE-based TA measurement
During the previous RAN1 meeting, there was an agreement of UE-based TA measurement that UE derives TA based on Rx timing difference between serving cell and candidate cell with the further feasibility clarification request. According to the RAN4 reply LS, UE-based TA measurement through Rx timing difference of the target cell is only feasible for intra-band contiguous carrier aggregation that candidate cell and serving cell are collocated. 
	UE based TA measurement:
Existing time alignment error (TAE) (from TS 38.104) is provided below. 
	For MIMO transmission, at each carrier frequency, TAE shall not exceed 65 ns.
For intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns.
For intra-band non-contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
For inter-band carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.


Due to TAE, DL timing estimation error (of both serving and target cell), serving cell TA resolution error and TA adjustment error, though UE may be able to derive the TA, the actual UL Rx timing error at the target gNB may be larger than CP and may cause performance degradation at the gNB. 
However, in some specific scenarios, for example, in FR1, where the TAE between serving cell and candidate cell is within 260ns, UE may be able to derive the TA based on UE based TA measurement and may meet the UL transmit timing requirements under good SNR condition and may not cause any performance degradation at the gNB.  
Note: TAE of 260ns corresponds to Intra-band contiguous carrier aggregation, where the CC are collocated.



[bookmark: OLE_LINK1][bookmark: OLE_LINK4]Based on RAN4 LS R4-2314455, only synchronized case is feasible. So we suggest support synchronized case for UL-based TA measurement only for Rel-18 LTM, not support asynchronous case, although these applicable scenarios are quite limited. But it is safe to support more asynchronous case without any justification by RAN4.
Proposal 1. [bookmark: OLE_LINK63][bookmark: OLE_LINK64][bookmark: OLE_LINK60]Only support synchronized case for UL-based TA measurement in Rel-18 LTM, not support asynchronous case
Configuration/activation/triggering of UE-based TA measurement
	[bookmark: _GoBack]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
· [bookmark: OLE_LINK67][bookmark: OLE_LINK68]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.
· [Upon reception of cell switch command MAC CE, the UE calculates the final target cell TA and applies it for UL transmission.]
· 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.
· [Upon reception of cell switch command MAC CE, the UE calculates the final target cell TA and applies it for UL transmission.]



On the timing of the UE-based TA measurement through Rx timing difference of the target cell. Whether or not this type of TA acquisition has further trigger or just by UE decision, or is based on certain conditions need more study.  According to the three alternatives, we support Alt 2 with only MAC CE for TCI state activation for candidate cells part. 
· Alt 1 is up to UE implementation to decide when to do UE-based TA measurement for the candidate cell which are configured with it. It is with least specification impact.  However, there is no idea for gNB whether or not UE has done early UL sync before CSC, there is misalignment between UE and gNB.
· Alt 2 is RRC enable UE-based measurement first and MAC-CE activate it in the second step. it has more flexible signalling and reduce the candidate cell number and chances which are have to do UE-based measurement. Thus, Alt 2 is preferred more than Alt 1 and Alt 3. However, according to MAC CE for TCI state activation for candidate cells or/and cell switch command MAC CE, cell switch command MAC CE does not make any sense. Since if UL-based measurement only is effective for early UL sync, after CSC MAC-CE, UE can do legacy TA update, no change is necessary. 
Proposal 2. [bookmark: OLE_LINK160][bookmark: OLE_LINK161][bookmark: OLE_LINK69]UE-based TA measurement is configured by RRC and activated/triggered by MAC CE for TCI state activation for candidate cells.
· UE-based TA measurement for indicated candidate is performed if MAC CE for TCI state activation for candidate cells is provided.
Conclusion
In this contribution, we made the following proposals.
1. Only support synchronized case for UL-based TA measurement in Rel-18 LTM, not support asynchronous case
1. UE-based TA measurement is configured by RRC and activated/triggered by MAC CE for TCI state activation for candidate cells.
1. UE-based TA measurement for indicated candidate is performed if MAC CE for TCI state activation for candidate cells is provided.
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