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Introduction
For Rel-18 NTN, one of the objective in WID [1] is NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements, specifically including NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. In this document, we discuss some mobility enhancements for UE in RRC_CONNECTED.
Discussion
In Rel-17 NTN, time-based and location-based CHO are supported. For location-based CHO, condEventD1 is introduced with execution conditions on the distance between UE and reference locations. With fixed reference locations, the location-based condition event may work well for quasi-fixed cells. However, for earth-moving cells, without knowing the candidate cell is an earth-moving cell, the UE will keep evaluating the distance to the fixed reference location configured in condEventD1, while the candidate cell may be already moved away.  
Observation 1: When the candidate cell in CHO is an earth-moving cell, the UE will make wrong evaluation on the condEventD1 if a fixed reference location is configured.
For location-based CHO, if the candidate cell is an earth-moving cell, the NW needs to indicate to the UE that the candidate cell is an earth-moving cell by providing additional information. In one case, if the candidate cell’s coverage (i.e. satellite beam footprints) is moving relatively static with respect to the satellite’s movement, the UE can estimate the movement of the reference location of the candidate cell based on the satellite ephemeris if provided. In this case, the UE only needs to know that the candidate cell is moving relatively static w.r.t. the satellite.
In another case, if the candidate cell’s coverage (i.e. satellite beam footprints) is not moving relatively static with respect to the satellite’s movement, the UE cannot estimate the movement of the reference location of the candidate cell only based on the satellite ephemeris. In this case, the information for the reference location’s movement needs to be provided so that the UE can estimate the coordinates of the moving reference location at a certain time and evaluate the distance condition.
Proposal 1: When the candidate cell in CHO is an earth-moving cell, NW provides additional information for UE to estimate the movement of the reference location.
Due to the large coverage area of NTN cells, the NW needs to handover a number of UEs from the current serving cell to the same target cell at approximately the same time (especially in quasi-earth-fixed cell). In this case, sending a dedicated HO command to each UE may lead to high signaling overhead. In order to reduce signaling overhead, the NW can provide target cell’s common configuration for a number of UEs in common signaling, e.g. in system information. Furthermore, the target cell’s common configuration may be valid for a certain duration and need to be updated.  
Observation 2: A large number of UEs need to perform HO to the same target cell at approximate same time in quasi-earth fixed NTN cells.
Proposal 2: The target cell common configuration can be provided in system information with valid duration configured.
In Rel-17 NTN, the serving cell service stop time, i.e., t-Service, is broadcasted in SIB19. In Rel-17, the UE in idle/inactive mode starts measurement before t-Service to enable cell reselection to the incoming new serving cell before t-Service. t-Service basically indicates the service ending time for the geo-location that currently served. Note that t-Service can also be utilized by connected UEs. If the UE in connected mode does not perform successful handover before t-Service, it is most likely disconnected from the serving cell after t-Service. However, the UE still delays RLF declaration according to legacy RLF detection, which will delay RRC connection resume/reestablishment. Thus it is proposed to consider fast RLF detection with the consideration of t-Service.  
Observation 3: t-Service indicates the service ending time for the geo-location that currently served by the serving cell, which can also be utilized by connected UEs. 
Proposal 3: With the consideration of t-Service, the UE in RRC connected can detect RLF faster and it makes the following RRC connection resume/reestablishment faster. 
Conclusion
Based on the discussion, we have the following observations and proposals.
Observation 1: When the candidate cell in CHO is an earth-moving cell, the UE will make wrong evaluation on the condEventD1 if a fixed reference location is configured.
Observation 2: A large number of UEs need to perform HO to the same target cell at approximate same time in quasi-earth fixed NTN cells.
Observation 3: t-Service indicates the service ending time for the geo-location that currently served by the serving cell, which can also be utilized by connected UEs. 
Proposal 1: When the candidate cell in CHO is an earth-moving cell, NW provides additional information for UE to estimate the movement of the reference location.
Proposal 2: The target cell common configuration can be provided in system information with valid duration configured.
Proposal 3: With the consideration of t-Service, the UE in RRC connected can detect RLF faster and it makes the following RRC connection resume/reestablishment faster.
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