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1 Introduction
In RAN2#119b meeting, RAN2 discussed cell reselection enhancements for NTN-NTN mobility and some agreements were made as below [1].
In this contribution, we further discussed the cell reselection enhancements for NTN-NTN mobility and provide our suggestions.
2 Discussion
2.1 Location based cell reselection 
According to the WID, cell reselection for earth moving cell will be enhanced [2]. In Rel-17, time-based and location-based measurement in RRC_IDLE and RRC_INACTIVE were introduced for earth fixed cell. Timing information refers to the time when serving cell is going to stop serving a geographical area and location information refers to the reference location of serving cell. For earth moving cell, this solutions can be considered as start point. In the previous meetings, it was agreed that the reference location and distance threshold of serving cell are provided by the network for UE to estimate when the serving cell stops providing coverage at the present UE location, however, for earth moving cell, the reference location of serving cell will be changed frequently since the cell is moving continuously. 
And RAN2 had already agreed that system information is the basic means for providing the reference location, how to define the suitable reference location to avoid updating system information frequently is important. The following solutions could be considered.

Solution 1, network provides the trajectory of the reference location
If network provides the trajectory of the reference location, for instance, the reference location is a function of time, which is similar with the ephemeris data. UE determines the reference location based on the trajectory to perform neighbour cell measurement. The network don’t need to update the reference location frequently if the reference location is similar with ephemeris data. 
Solution 2, the reference location is a relative position

The reference location is a relative location corresponding to the location of the satellite or is a relative positioning corresponding to the sub-satellite point, then UE uses the reference location and ephemeris data to determine the actual location for performing the neighour cell measurement.
Solution 3, reference location associated with validity time
In solution 3, it is assumed that the reference location is not changed in the validity duration and UE reacquires the reference location when it is not valid. The solution 3 is similar with the mechanism for ephemeris and network don’t need to update reference location frequently. 
For above solutions to provide reference location, the solution 3 is simpler from UE perspective since UE just acquires the reference location from the system information and the additional calculation is not needed. 
Proposal 1: The reference location is associated with validity time for earth moving cell and the machinima introduced for ephemeris data in R17 could be considered. 
In Rel-17, the distanceThresh was introduced for earth fixed cell, for the earth moving cell, we think the distanceThresh can be reused.
Proposal 2: The distanceThresh was introduced for earth fixed cell in Rel-17 can be reused for earth moving cell. 
2.2 Time based cell reselection 

The time based solution was also discussed in RAN2#119b meeting, some companies think the UE can’t directly use timing broadcasted by the network to determine when to perform neighbour cell measurement. However, the timing on feeder link switch is the same for all UEs for earth moving cell and network can broadcast it. Regarding the timing on feeder link switch, we think the t-service introduced in Rel-17 couldn’t be reused directly since the t-service in Rel-17 is for service link switch. If the t-service is reused, it may lead UE to miss the neighbour cell measurement for service link switch.
Proposal 3: Introduce a new parameter for the timing on feeder link switch for UE to perform neighbour cell measurement for earth moving cell.
For earth moving cell, the time when the serving cell is going to stop serving a geographical area is different for different UEs, if network broadcasts a timing, the UE can’t use it directly to determine when to perform neighbour cell measurement. Therefore, the key issue is how UE to determine its time for performing cell measurement based on the time information broadcasted by network. Additional assistance information is needed for UE to calculate its specific time, such as the radius of the geographical area, reference location for the broadcasted timing. With the assistance information, UE location and ephemeris data, each UE determines its specific time to perform cell measurement.
Proposal 4: For earth moving cell, network provides additional assistance information for UE to calculate its specific time for performing the cell measurement, such as the radius of the geographical area covered by the satellite and reference location corresponding to the timing broadcasted by the network. 

3 Conclusions 
In this contribution, we have discussed the cell reselection enhancement and provide the following proposals:
Proposal 1: The reference location is associated with validity time for earth moving cell and the machinima introduced for ephemeris data in R17 could be considered.
Proposal 2: The distanceThresh was introduced for earth fixed cell in Rel-17 can be reused for earth moving cell.
Proposal 3: Introduce a new parameter for the timing on feeder link switch for UE to perform neighbour cell measurement for earth moving cell.
Proposal 4: For earth moving cell, network provides additional assistance information for UE to calculate its specific time for performing the cell measurement, such as the radius of the geographical area covered by the satellite and reference location corresponding to the timing broadcasted by the network.
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Agreements:


 For NTN-NTN cell reselection with earth moving cell, RAN2 will consider providing parameters of serving cell to UE, for UE to estimate when the serving cell stops providing coverage at the present UE location (FFS whether this will be an optional UE feature) (this does not exclude any time-based or location-based approach) (other solutions can also be considered)


System information is the basic means for providing necessary parameters to assist UE to estimate when the serving cell stops providing coverage at the present UE location.


In Earth-moving cell, the reference location and distance threshold of serving cell are provided by network for UE to estimate when the serving cell stops providing coverage at the present UE location. FFS how the reference location and/or distance threshold are provided to the UE
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