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Introduction
Considering the mobility, the time synchronization can be enhanced for a UE to require the refreshed time information of the target cell. RAN2 has been already discussing this issue, but doesn’t have any agreement yet.
In this document, we discusses the RAN3 impact to support the time synchronization enhancement during the mobility.
Discussion
As a UE moves to a target cell coverage, the UE is required to receive the reference time information of the target cell as early as possible not to lose its time accuracy during the mobility. In RAN2, there has been some discussion on whether the enhancement is required or not and the enhancement solutions.
In our understanding, without the impact on the current specification, the reference time refresh period would be larger than the handover interruption time, so the UE experiences the excessive delays between the reference time refresh in the source cell and in the target cell. The UE could receive and apply the reference time information of the target cell after the UE completes the access and sends the RRC Reconfiguration Complete message to the target cell. It may cause some problem for the URLLC service.
Observation 1: It would be beneficial that the reference time information of the target cell is delivered to the UE as early as possible during the mobility, e.g. via the source cell.

To enhance the time synchronization during the mobility, the reference time information of the target cell can be delivered to the source cell by using the IE in the Xn HANDOVER REQUEST ACKNOWLEDGE message or the RRC HandoverCommand message contained in the Xn HANDOVER REQUEST ACKNOWLEDGE message. Currently the reference time info is delivered from the NG-RAN to the UE by using RRC message. And the ReferenceTimeInfoPreference can be already included in the UEAssistanceInformation in the HandoverPreparationInformation, the CG-Config and the CG-ConfigInfo messages. So if the reference time information of the target cell needs to be delivered to the UE via the source cell, the reference time information of the target cell could be included in the RRC HandoverCommand message.
Observation 2: The time synchronization enhancement during the mobility could be supported without any RAN3 impact.

RAN2 already started and continued the discussion on the time synchronization enhancement during the mobility. And even if the enhancement is supported, no or small impact on RAN3 interfaces is expected. So RAN3 can wait for further discussion and decision in RAN2.
Proposal: RAN3 discusses the RAN3 impact to support the time synchronization enhancement during the mobility after further discussion and decision in RAN2.

Conclusion
Observation 1: It would be beneficial that the reference time information of the target cell is delivered to the UE as early as possible during the mobility, e.g. via the source cell.
Observation 2: The time synchronization enhancement during the mobility could be supported without any RAN3 impact.

Proposal: RAN3 discusses the RAN3 impact to support the time synchronization enhancement during the mobility after further discussion and decision in RAN2.

