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Introduction
In RAN2#112e [1] the following agreement was captured regarding enhancements to cell reselection in NTN:
· Existing cell reselection principles are considered as baseline and that information about when a cell is going to stop serving the area and information about new upcoming cell can be further considered. In which form and how this is exactly implemented in the cell reselection principles is FFS.
Discussion in previous meetings has focused on two possible methods of enhancement: one based on cell stop-time information and another based on location-assisted cell reselection, which considers the distance between UE and reference location of cell (either serving or neighbour). 
In RAN2#114e and RAN2#115e, additional agreements were reached regarding details for an enhancement based on cell stop time for quasi-earth fixed cells: 
Agreements from RAN2#114e [2]:
· At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is needed to assist cell reselection in NTN for earth fixed scenario.
· At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is used to decide when to perform measurement on neighbor cells.
Agreements from RAN2#115e [3]
· For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area.
· For quasi-earth fixed cell, the broadcast “timing information on when a cell is going to stop serving the area” refers to the time when a cell stops covering the current area.
· Broadcast of cell stop time in SIB is only applicable to quasi earth fixed cell (not to moving cell). No further work in this release to address any moving cell specific details on using the cell stop time to assist measurements or cell reselection
In RAN2#115e, the following agreement and working assumptions were reached to support a location-based cell reselection enhancement for at least quasi-earth fixed cells:
Agreements from RAN2#115e [3]
· For quasi-earth fixed cell, the reference location of the cell (serving cell or the neighbor cells) is broadcast in system information
Working Assumption from RAN2#115e [3]:
· [bookmark: _Hlk85648679][bookmark: _Hlk85648577]Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell, if UE has valid location information, which means location acquisition will not be triggered at UE side only for location assisted cell reselection. FFS on the details.
This contribution discusses the applicability of a location-based cell reselection enhancement for earth moving cells, in light of RAN2 agreement that no further work in this release to address any moving cell specific details on using the cell stop time to assist measurements or cell reselection.
Location-assisted cell reselection for earth-moving cells
For non-GEO scenarios, to prevent a UE reselecting to a cell which will soon no longer serve the area a cell reselection bias may be introduced. The following options have been considered in past discussion: 
· Option 1: assistance information regarding how long the cell will serve the area i.e. cell stop time
· Option 2: relative distance between UE and a reference point (i.e. cell center), and if cell center is moving towards or away from the UE
Option 1 is suitable for quasi-earth fixed cells as the entire cell appears and disappears uniformly for all UEs within the cell. A cell reselection bias could be introduced proportional to the remaining time the cell will serve the area. Agreements to support this Option were reached in RAN2#114e [2] and RAN2#115e [3].
For earth moving cells, broadcasting a singular value would not work as cell stop time depends on the location of the UE relative to cell centre and direction of cell movement. It was therefore agreed in RAN2#115e [3] that no further work will be done in this release to address moving cell-specific details using the cell stop time to assist measurements of cell reselection.
To assist cell reselection for earth moving beams, a location-based solution of Option 2 can instead be used where the UE biases cell reselection based on relative distance to a reference point (e.g. either serving or neighbouring cell centre). It has already been agreed in RAN2#115e that the reference location of a cell (e.g. serving cell center or neighbouring cell center) is broadcast in system information. This agreement can be extended to earth moving beams as well:
Proposal 1:	For earth moving cell, the reference location of the cell (serving cell or the neighbour cells) is broadcast in system information.
Even though the cell centre would move, the UE would be able to estimate the current location via satellite ephemeris data (e.g. satellite speed and direction) and the timestamp. The cell reselection bias would then be determined based on relative distance to the cell centre, with incoming cells positively biased and receding cells negatively biased. The UE may further use this disctance information to decide when to perform measurements on neighbouring cells.
Proposal 2:	For earth moving cell, cell reselection is biased proportional to relative distance between the UE and neighbouring/serving cell centre, with incoming cells positively biased and receding cells negatively biased.
Proposal 3:	For earth moving cell, the UE may use distance between UE and reference point to decide when to perform measurements on neighbouring cell.
A primary concern for the location-based cell reselection method is that an RRC_IDLE UE may need to continuously aquire updated location information, which may result in excessive power consumption. However, there are several ways to reduce the frequency of UE location information acquisition. For example, the UE may only aquire location information if the current serving cell RSRP has fallen below a threshold.
As a starting point, an agreement similar to the working assumption for quasi-earth fixed cells may be made where the UE may use location assisted information if UE has valid location information. In this case, location acquisition will not be triggered at UE side only for location assisted cell reselection.
Proposal 4:	Location assisted cell reselection is supported for earth-moving cells at least if UE has valid location information, which means location acquisition will not be triggered at UE side only for location assisted cell reselection. FFS on the details.
Conclusion
In this contribution the following proposals were made concerning location-assited cell reselection for earth moving cells in NTN:
Proposal 1:	For earth moving cell, the reference location of the cell (serving cell or the neighbour cells) is broadcast in system information.
Proposal 2:	For earth moving cell, cell reselection is biased proportional to relative distance between the UE and neighbouring/serving cell centre, with incoming cells positively biased and receding cells negatively biased.
Proposal 3:	For earth moving cell, the UE may use distance between UE and reference point to decide when to perform measurements on neighbouring cell.
Proposal 4:	Location assisted cell reselection is supported for earth-moving cells at least if UE has valid location information, which means location acquisition will not be triggered at UE side only for location assisted cell reselection. FFS on the details.
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