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1 Introduction
Regarding the objective of enhancements on NTN-TN and NTN-NTN measurement/mobility, the related WID is shown below:
	· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN3,RAN4]

· For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]

· Specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. [RAN2, RAN3]

· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]

· Study and, if needed, specify enhancement to Xn[/NG] signalling to support feeder link switch-over, CHO, e.g. exchange of necessary information between gNBs. [RAN3]


In the previous RAN2 meeting, some related agreements were made:

	RAN2#121: 
· RAN2 understands that for earth-moving cell reselection, the UE can derive the trajectory of serving cell with rough accuracy based on serving satellite ephemeris and epochTime, with the assumption that the serving cell reference location broadcast by the network is the one at Epoch time (FFS whether a new epochTime IE is needed). RAN2 understanding is that both PVT and orbital parameters can be used for this. FFS if additional information is needed to allow more accurate measurements.

· For earth-moving cell, new IE is introduced to indicate the reference location of serving cell.

· For cell (re)selection in earth-moving system, a distance threshold is introduced for location-based measurement initiation, which reuses distanceThresh in SIB19.

· For cell (re)selection in earth-moving system, time-based measurement initiation is used to address feeder-link switch case.

· Time-based cell reselection criteria is not pursued in R18.


In this contribution, we will make some consideration on NTN-NTN cell reselection enhancement for moving cell scenario. Some remaining issues related to time-based measurement initiation and cell reselection criteria will be involved.
2 Discussion
2.1 Time-based measurement initiation 
In Rel-17, time-based solution for initiating neighbor cell measurement are supported for fixed cell scenario. The IE t-service is introduced to indicate the time point of stopping service. The neighbor cell measurement will be triggered before t-service. And, leave it to UE implementation to determine the exact time for starting neighbor cell measurement. 
For earth moving scenario, it was agreed that time-based measurement initiation is used to address feeder-link switch case. Correspondently, new IE similar to t-service should be introduced to indicate service stop time point due to feeder link switch.
Proposal 1: For earth-moving cell, new IE similar to t-service should be introduced to indicate service stop time point due to feeder link switch.
If the new IE similar to t-service is introduced to indicate service stop time point due to feeder link switch, it is straightforward to reuse the mechanism that applied for fixed cell scenario. That is, the UE initiates a measurement before the new defined IE t-service, which indicates the time point of feeder link switch. And, leave it to UE implementation to determine the exact time for starting the measurement.
Proposal 2: In case of feeder link switch, reuse the mechanism of time-based measurement initiation applied for fixed cell scenario.
The IE t-service defined in SIB19 indicates the time information on when a cell stops serving the current area. And, SIB19 contains the satellite assistance information for NTN access. The IE similar to t-service indicates service stop time point due to feeder link switch, which is also regarded as the satellite assistance information for NTN access. Therefore, The new IE similar to t-service should be defined in SIB19. 
Proposal 3: The IE similar to t-service should be defined in SIB19. 
2.2 location-based cell reselection criteria
In the previous meeting, the issue whether to support location-based cell reselection criteria was postponed. It is necessary to discuss its benefits before make any decision. Comparing with the quality status in TN, since the radio link quality between cell centre and cell edge is not much different in NTN, the detection of radio link quality sometimes cannot fully reflect the status of one candidate cell. Therefore, it is necessary to introduce location-based cell reselection criteria.
Proposal 4: It is suggested to introduce location-based cell reselection criteria.
Regarding the issue of location-based cell reselection criteria, three options were put on the table in post121 email discussion [2]:
Option 1: Introduce a distance threshold. Cell ranked on R-criterion first and then the distance threshold applies to down scope the candidate cells for reselection.
Option 2: Introduce a distance threshold. Distance threshold applies to decide the candidate cells and then rank the candidate cells based on R-criterion to decide the target cell for reselection.
Option 3: Cell ranked on R-criterion first and then the distance criteria applies to decide the target cell for reselection.
For option1 and option 3, since the quality of radio link has less differentiation between cell center and cell edge, the candidate cell with high-ranking might have no distance advantage and even cannot meet the condition of distance threshold. If so, such cell reselection criteria is not feasible. But for option 2, if a distance threshold is provided for UE, the candidate cell can be determined if the distance between UE and neighbor cell is smaller than the threshold. And, then the cell-rank criteria can be performed among the determined candidate cells. The problems caused in option 1and option 3 will be avoided in this option.
Proposal 5: If location-based cell reselection is supported, a distance threshold should be introduced for UE to determine candidate cells.
Proposal 6: It is preferred to decide the candidate cells based on the provided distance threshold and then rank the candidate cells based on R-criterion.
Proposal 6: The candidate cells should be selected by the distance threshold before applying R-criterion to decide the target cell. 
3 Conclusion

In this contribution we make the following proposals on the enhancement of NTN-NTN cell re-selection:
Proposal 1: For earth-moving cell, new IE similar to t-service should be introduced to indicate service stop time point due to feeder link switch.

Proposal 2: In case of feeder link switch, reuse the mechanism of time-based measurement initiation applied for fixed cell scenario.

Proposal 3: The IE similar to t-service should be defined in SIB19.
Proposal 4: It is suggested to introduce location-based cell reselection criteria.
Proposal 5: If location-based cell reselection is supported, a distance threshold should be introduced for UE to determine candidate cells.
Proposal 6: It is preferred to decide the candidate cells based on the provided distance threshold and then rank the candidate cells based on R-criterion.
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