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1. Introduction
In this contribution, we address the issues on cell reselection enhancements for earth moving cell.
2. Discussion
In Rel-17, the measurement rules for cell reselection were enhanced based on the distance between UE and the serving cell reference location and remaining service time (RST) of serving cell [1]. Since characteristics of NTN cell are the same regardless of the NTN cell type, the measurement rules enhanced in Rel-17 should be applicable for UEs camping on the earth moving cell also. However, earth moving cell does not broadcast reference location and remaining service time that are essential to apply the measurement rules introduced in Rel-17. 
Observation 1	The distance-based and remaining service time(RST)-based measurement rule introduced in Rel-17 should be applicable for UEs camping on an earth moving cell.
Unlike the quasi-earth fixed cell, the reference location of the earth moving cell would constantly change with time, and the UE would be required to update the reference location more frequently than the quasi-earth fixed cell. Such frequent SI re-acquisition may cause the excessive load to the UE as well as the network. To tackle the problem, the network could provide multiple reference locations simultaneously along with the valid time duration. Alternatively, the UE could calculate the reference location over time using an initial reference location and the assistance information provided by the network. 
Option 1: NW-based reference location 
Opt-1a:
		- Network provides a single reference location.
		- Network triggers the SI modification procedure to update the reference location.
Opt-1b:
		- Network provides a set of reference locations, time stamp of the set and a valid duration.
		- UE selects the N-th element of the set as a reference location at the time (time stamp + (N-1)*valid duration).
Option 2: UE-based reference location 
		- Network provides time stamp, reference location at the time stamp, distance vector between the cell reference 
              location and nadir of satellite, ephemeris and periodicity.
		- UE calculates current reference location with the assistance information.
As many companies pointed out during RAN2#119bis-e email discussion [117],  the Opt-1a is undesirable because it would lead to unacceptably frequent SIB acquisition for all UEs in RRC_IDLE/INACTIVE. Therefore, a new solution, such as option 1b or 2, needs to be specified for UE to acquire the reference location of the earth moving cell. 
Observation 2	Single reference location same with quasi-earth fixed cell cannot be reused to broadcast time-varying reference location of earth moving cell.
Opt-1b is more simple than Opt-2. The network provides multiple reference locations and their time information in Opt-1b. However, in Opt-2, the network should provide a distance vector between the cell reference location and nadir of satellite because the nadir of satellite may not be the reference location of the cell. It is a burden to UE to calculate all reference locations of the neighbor cell, in which the maximum number of neighbor cells broadcasted by the serving cell is eight. To this end, we suggest introducing the Opt-1b as a method of reference location provision for earth moving cell.
Proposal 1	Multiple reference locations and its time information should be broadcasted to provide time-varying reference location of earth moving cell.

During the discussion in Rel-17 NTN, companies had diverse opinions on introducing the location-based cell reselection and finally failed to reach a conclusion. As mentioned above, since the measurement result of the NTN cell could be good enough though the UE is located at the cell edge, the existing R-criteria is insufficient to sort out the candidate for cell reselection. If the distance to the neighbor cell is longer than the threshold, the cell should be excluded from the candidate for cell reselection though the cell satisfies the R-criteria. 
[bookmark: _GoBack]Proposal 2	The UE should not consider a neighbor cell as candidate for cell reselection when the distance between the UE and the reference location of the neighbor cell is longer than the distance threshold.

When the stationary UE camps on the TN cell, the UE hardly performs cell reselection. In contrast, the stationary UE camping on the NTN cell has to perform cell reselection due to the movement of the NTN cell. Furthermore, the service time of the NTN cell varies depending on the satellite's velocity and the beam steering scheme. Such property of the NTN cell may cause frequent cell reselections, i.e., the UE has to reselect again because it reselected the NTN cell that will stop to serving the area after a while. If UE considers the RST to perform cell reselection, it may reduce the number of cell reselection. We suggest considering the RST of the candidate cell as a criterion for cell reselection.
Proposal 3		RAN2 discusses the enhanced cell reselection based on the RST of candidate cells.
3. Conclusion
In this contribution, following statements are proposed:
Observation 1	The distance-based and remaining service time(RST)-based measurement rule introduced in Rel-17 should be applicable for UEs camping on an earth moving cell.
Observation 2	Single reference location same with quasi-earth fixed cell cannot be reused to broadcast time-varying reference location of earth moving cell.
Proposal 1	Multiple reference locations and its time information should be broadcasted to provide time-varying reference location of earth moving cell.
Proposal 2	The UE should not consider a neighbor cell as candidate for cell reselection when the distance between the UE and the reference location of the neighbor cell is longer than the distance threshold.
Proposal 3		RAN2 discusses the enhanced cell reselection based on the RST of candidate cells.
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