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1 Introduction
In this contribution, we focus on some remaining issues on timing advance acquisition to support mobility latency reduction in Rel-18 L1/L2 triggered mobility.
2 Discussion
2.1 RAR-less solution
Reason for change:
RACH based TA acquisition mechanism for candidate cells does not include UE receiving RAR corresponding to the PRACH transmission, however, such characteristic has not been captured in clause 8.2 TS 38.213. In other words, from perspective of RAN1 specification, UE still needs to detect PDCCH for RAR for a PRACH transmission towards a candidate cell. Hence, we suggest to capture the following text proposal for clarification.
Summary of change:
To specify that UE does not detect PDCCH RAR for a PRACH transmission triggered for a candidate cell.
Consequence if not approved:
RACH procedure without RAR for candidate cells is not supported from perspective of RAN1 specification.
Text Proposal 1: To adopt the following changes in section 8.2, TS 38.213-i00.
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[bookmark: _Hlk505324461]In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. If a PRACH transmission is triggered by PDCCH order for a candidate cell, UE does not detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in clause 10.1, that is at least one symbol, after the last symbol of the last PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in clause 10.1. If  or , as defined in [4, TS 38.211], is not zero, the window starts after an additional  msec where  is defined in [4, TS 38.211] and  is provided by kmac or  if kmac is not provided. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow. 
<Unchanged parts are omitted>


2.2 UE-based TA measurement
2.1.1 Scenario
[bookmark: _GoBack]According to the reply LS on UE based TA measurement for LTM from RAN4 [1], due to TAE, DL timing estimation error (of both serving and target cell), serving cell TA resolution error and TA adjustment error, if UE derives the TA based on measurement and applies the TA to uplink transmissions, the actual UL Rx timing error at the target gNB may be larger than CP and it may cause performance degradation at the gNB.
Based on the TAE specified in TS 38.104 as follows, RAN4 initially provides the view that when TAE between serving cell and candidate cell is within 260ns (a relatively small value), i.e., in FR1, the acquired TA based on UE-based TA measurement may meet the UL transmit timing requirements under good SNR condition and may not cause any obvious performance degradation at the gNB.
	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.


Hence, we prefer to support UE-based TA measurement in FR1 only.
Proposal 1: For TA acquisition for candidate cells in LTM, support UE-based TA measurement in FR1 only.
2.1.2 TA report
A TA report informing the network that the TA value has been acquired by UE is significant for network signalling in case of LTM procedure. 
· CFRA procedure triggered by cell switch command (CSC) has been agreed by RAN2 for the case that TA value for the target cell has not been derived before CSC [2], if network can not know whether UE has derived the TA value when configured with UE-based TA measurement, whether indication of the CFRA resource should be present in CSC is not clear. 
· If CFRA resource is indicated in the SCS when TA report is absent, it requires further clarification on whether uplink transmission on target cell should be applied the UE-determined TA value before reception of the RAR corresponding to the triggered CFRA procedure.  
Hence, the TA report including the candidate cell identification and the TA value if needed should be supported.
Proposal 2: For UE-based TA measurement for candidate cell(s), the candidate cell identification and the TA value if needed should be reported to network prior to the reception of the cell switch command.
2.3 Coexistence of RAR-less solution and UE-based TA measurement 
Reason for change:
Both RAR-less solution and UE-based TA measurement have been supported to acquire TA values of candidate cells in Rel-18 LTM, coexistence of the two mechanisms should be clarified.
Since available preambles for PDCCH ordered CFRA per cell is quite rare, when UE-based TA measurement is enabled and network is not capable of signalling a PDCCH order due to lack of available preamble resource for a PDCCH ordered RACH, UE can obtain the TA value based on its implementation. Once the preamble is available, network can decide whether or not to trigger a RACH procedure to re-acquire the TA value.  
Furthermore, once UE is configured to enable UE-based TA measurement, UE might be enabled to obtain TA for all candidate cells based on its implementation. Then network may determine a subset of candidate cells among all candidate cells to be the potential target cells based on the measurement and report. In such case, network may need to acquire more reliable TA values for the subset of candidate cells based on PDCCH ordered RACH, and allowing the coexistence of these two solutions can spend quite less time than RRC reconfiguration to switch the early TA acquisition mechanism.
In addition, the cell switch command can trigger a CFRA procedure for the target cell to acquire TA value applicable to the uplink transmissions on the target cell. In such case, UE should apply the TA value determined based on the random access response corresponding to the RACH procedure initiated after CSC.
In light of the analysis above, UE should apply the TA value determined based on measurement to uplink transmissions on the target cell only if PRACH transmission has not been triggered before the first uplink transmission on the target cell.
Summary of change:
Adding one additional condition for UE applying the UE-measured TA value for uplink transmissions on a candidate cell in case of both RACH based mechanism and UE-based TA measurement are configured to UE.
Consequence if not approved:
UE behavior in case of PRACH transmission is triggered by PDCCH order or cell switch command when UE is configured with UE-based TA measurement is not clear. It seems to imply that, UE always determines TA value based on the measurement even if TAC is indicated in the cell switch command or random access response via a RACH procedure.

Proposal 3: For TA acquisition for candidate cell(s), if UE-based TA measurement is enabled and RACH procedure triggered either by PDCCH order or cell switch command has not been triggered for the target cell, UE applies the UE-determined TA value to uplink transmissions on the target cell.
Text Proposal 2: To adopt the following changes in section 21, TS 38.213-i00.
	21	L1/L2-triggered mobility procedures
<Unchanged parts are omitted>
If a UE is provided ueMeasuredTA and is not triggered a PRACH transmission for a candidate cell before a first uplink transmission on the candidate cell, the UE estimates based on the UE implementation a timing advance to apply from a first transmission on thea candidate cell that is after the reception of athe cell switch command for the candidate cell [11, TS 38.321].
<Unchanged parts are omitted>


3 Conclusion
[bookmark: OLE_LINK25]In this contribution, we discuss some remaining issues on UE-based TA measurement for TA acquisition in LTM with the following proposals, and two text proposals can be found in the sections above.
Proposal 1: For TA acquisition for candidate cells in LTM, support UE-based TA measurement in FR1 only.
Proposal 2: For UE-based TA measurement for candidate cell(s), the candidate cell identification and the TA value if needed should be reported to network prior to the reception of the cell switch command.
Proposal 3: For TA acquisition for candidate cell(s), if UE-based TA measurement is enabled and RACH procedure triggered either by PDCCH order or cell switch command has not been triggered for the target cell, UE applies the UE-determined TA value to uplink transmissions on the target cell.
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