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1 Introduction
According to the LS (R2-2307020 [1]) from RAN1, RAN1 confirmed that the UE-based TA measurement using the RSTD (received signal time difference) is supported in Rel-18 feMob WI.
	D. UE based TA measurement
RAN1 has confirmed the following working assumption, which was made in RAN1#112:

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

RAN1 respectfully asks RAN4 to analyze the feasibility of supporting this mechanism.



If RAN4 concluded that the feasibility of UE-based TA measurement, this feature could be introduced in Rel-18 LTM. In this contribution, we try to list RAN2 impacts to support UE-based TA measurement and RACH-less handover.

2 Discussion on RAN2 impact
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Figure 1. UE-based TA acquisition based on RSTD
As RAN1 mentioned, UE-based TA measurement means UE TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell assuming the Tx timing difference between current serving cell and candidate cell is zero. In Figure 1, the principle to calculate the TA to the target cell based on the TA value of the current serving cell and RSTD is depicted.
Target_TA = Source_TA – 2 * RSTD
2.1 Triggering of UE-based TA measurement
RSTD based TA prediction is performed by UE based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell. However, RAN2 perspective, it should be clearly defined how UE perform the UE-based TA measurement is triggered.
We think we could consider followng two issues to determine the triggering of UE-based TA measurement.

· Issue #1: How/Who trigger the UE-based TA measurement

· Alt 1-1: Network indication

· Alt 1-2: UE decision (e.g. configured triggering condition)

· Isseu #2: When UE perform the UE-based TA measurement

· Alt 2-1: upon receiving the LTM MAC CE
· Alt 2-2: before receiving the LTM MAC CE 
Regarding the first issue, we think the network indication to trigger the UE-based TA measurement is simpel approach i.e. it is clearly handle the TA for both side. If we go to UE decision approach, how to define the triggering condition (e.g. threshould of RSTD or received signaling power based) could be defined and we think it has to be jointly determined by RAN1/2/4. But Alt 1-2 has advantage that UE can have TA based on UE-based TA measurement if the RSTD condition of the candidate cell(s) is met without network triggering.
For the second issue, we prefer to minimize the specification impact on this issue, so including the UE-based TA measurement related information (i.e. indication, additional information if needed) in the LTM MAC CE (Alt 2-1) is simple and we have concerns on the accuracy of RSTD if the UE performs earlier than cell switching. However, it is also benefitial UE performs the UE-based TA before receiving the LTM MAC CE in terms of interruption reduction upon cell switch. 

Therefore, another solution would be leaving it to UE implementation i.e. UE could perform UE-based TA measurement whenever UE can do it when RSTD condition is met.

Proposal 1: RAN2 discuss how/when UE trigger the UE-based TA measurement.
2.2 Configurations for UE-based TA measurement
RSTD based TA prediction is performed with assuption that the Tx timing difference between current serving cell and candidate cell is zero. However, in Rel-18 LTM, all deployment in intra-CU cases are considered including intra-CU inter DU cases. For inter-DU case, Tx timing difference between current serving cell and candidate cell could be different so the DL sync between cells should be known by UE. Therefore, this DL sync offset between the current serving cell and candidate cell should be delivered to the UE by RRC configuration or MAC CE before/upon indication of UE-based TA measurement. Another approach is the DL in-sync case (inter-DU) for the UE-based TA measurement is not supported in Rel-18 LTM but we think supporting in-sync case is not difficult. Inter-node signalling between the current serving cell and candidate cell share this information. Since RAN1/RAN4 has not concluded that async case is feasible, it would be better to wait the decision after RAN1/RAN4 conclude it.
Proposal 2: If RAN1/RAN4 indicates that UE estimated TA for async case (Inter DU) is feasible, DL sync offset between the current serving cell and candidate cell should be delivered to the UE (by RRC configuration or MAC CE) before/upon indication of UE-based TA measurement.
Another point of configurations for UE-based TA measurement is the RSTD measurement resource. The RSTD reference signals could be SSB and the candidate cell ID and SSB measurement ocassions could be configured per candidate cell.

However, UE need to know this measurement resource information before receiving LTM MAC CE, the similar principle for LTM RS configuration RAN2 made could be applied as well. If RSTD reference signal for TA is different from RSs for L1 measurement, then only this is needed. Otherwise not. 
· The RS configuration and/or CSI resource configuration for measuring LTM candidate cells is included in the LTM-Config IE and is a separate configuration, e.g. outside of the LTM candidate configuration. 

Proposal 3: Configuration of RSTD reference signal for candidate cell is included in the LTM-Config IE and is a separate configuration, e.g. outside of the LTM candidate configuration, if RSTD reference signal for TA is different from RSs for L1 measurement.
2.4 Timer handling and Timing Advance Reporting
Even though UE-based TA measurement is indicated by NW, the actual TA value and the exact timing UE get the TA based on RSTD are only known by UE because the UE-based TA measurement is performed by UE side. 
In addition, TAT handling procedure could be determined considering following issues:

· Need of the new TAT for UE-based TA acquisition

· UE behaviour on start/stop/expire TAT
We think the spec impact should be minimized so the new TAT is not really required, and the TAT could be started when the UE get the TA based on RSTD and the TA in the current serving cell. Moreover, the stop/expire operation could follow the legacy TAT operation.
Proposal 4: No new TAT handling procedure for UE-based TA acqusition is introduced.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal 1: RAN2 discuss how/when UE triggers the UE-based TA measurement.
Proposal 2: If RAN1/RAN4 indicates that UE estimated TA for async case (Inter DU) is feasible, DL sync offset between the current serving cell and candidate cell should be delivered to the UE (by RRC configuration or MAC CE) before/upon indication of UE-based TA measurement.
Proposal 3: Configuration of RSTD reference signal for candidate cell is included in the LTM-Config IE and is a separate configuration, e.g. outside of the LTM candidate configuration, if RSTD reference signal for TA is different from RSs for L1 measurement.

Proposal 4: No new TAT handling procedure for UE-based TA acqusition is introduced.
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