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1 Introduction

In RAN2#111 and RAN2#112 e-meeting, the following agreements for cell selection/reselection were achieved [1]:

In this contribution, we will discuss the different cell reselection solutions for earth moving and earth fixed beams respectively and provide some suggestions.
2 Discussion
2.1 Cell reselection for earth fixed beams
At last meeting, information about when a cell is going to stop serving the area was proposed to assist UE to perform cell reselection. Considering this information is used by RRC idle UE, it is a reasonable assumption that the information should be provided to UE by broadcast matter. In other words, the time information about stop serving the area is the same for all idle UEs in the serving cell. Therefore, we think the time information only can be used for earth fixed beams and include following scenarios.
· Cell reselection caused by feeder link switch with earth fixed beams.
· Cell reselection caused by service link switch with earth fixed beams

For above two scenarios, the time information about stop serving the area can be the same for all idle UEs in the serving cell.
For satellite with earth moving beams, the time information about stop serving the area will not be effective since the different UEs in different location have different time information. So the time information is not feasible for the earth moving beam scenario. 
Observation 1: The time information about stop serving the area is not feasible to the earth moving beam scenario. 
Based on the above discussion, the time information about stop serving the area only can be used to earth fixed beam scenario, considering the orbit is fixed, the timing information of service link switch or feeder link switch can be calculated in advance, so network can provide multiple time information for multiple service link switch and feeder link switch scenarios and every time information is combined with indication. Thus, the network don’t need to update system information frequently. Based on time information and indication, UE can decide which time information should be used. 
Proposal 1: Multiple time/timer information about when a cell is going to stop serving the area with indication can be provided to UE for assisting cell reselection. 
2.2 Cell reselection for earth moving beams
Considering the Time/Timer information about when a cell is going to stop serving is not feasible for the earth moving scenario. The other cell reselection enhancement solutions should be considered for earth moving beams. 
At RAN2#111e meeting, it was agreed that ephemeris data can be used for cell selection/reselection and UE location and/or other information based cell selection/reselection is FFS. 

In terrestrial network, a UE can determine that it is at cell edge due to the near-far effect which there is a clear difference in RSRP/RSRQ in the cell central compared to cell edge. For NTN, since the cell size is large and altitude between satellite and UE is very high, the difference of signal strength between two beams/cells in overlap region may be low. Moreover, considering the fast fading when UE is moving, the RSRP/RSRQ may be changed frequently for different cells. 

Therefore, if only Satellite/HAPS ephemeris based cell selection/reselection or current NR S-criterion and R-criterion based cell selection/reselection is applied, there is still a problem that the UE may repeatedly select/reselect between serving cell and neighbour cell.

Therefore, besides satellite Ephemeris data, it is necessary to introduce additional assistance information for cell selection/reselection, such as UE location and cell reference distance. The cell reference distance is the distance which the cell can provide the effective coverage. This means that the cell can provide the effective coverage for UE if the distance between UE and cell center is smaller than the cell reference distance.

In the following, we will provide example for cell selection/reselection procedure based on NR S-criterion, R-criterion, Ephemeris data, UE location and cell reference distance.

Step 1: UE starts neighbour cell measurement;

Step 2: UE selects neighbour cells which satisfy the S-criterion;

Step 3: UE ranks the selected neighour cells based on R-criterion;

Step 4: UE selects the cell with the highest Rn;

Step 5: UE calculates the distance between UE and cell center (selected in step 4) based on UE location and Ephemeris data, if the distance is smaller than the cell reference distance, the UE reselect to the cell selected in step 4;

Step 6: if the distance (calculated in step 5) is larger than the cell reference distance, UE deletes this cell from the R sequence, and then repeats the step 4 until UE selects the proper neighbour cell based on step 5;

Step 7: if all the neighour cells selected in step 2 can’t satisfy the requirements in step 5, UE remains in the serving cell. 
The cell reference distance can be broadcasted by network, the reference distance of neigbhour cell also can be provided to UE by serving cell. For the cell reference distance, it can be the distance between the cell edge and the center of satellite beam footprint on earth, or the distance between the satellite and cell edge.

Proposal 2: The cell reference distance should be introduced for UE performing cell selection/reselection.

3 Conclusions 
In this contribution, we have discussed enhancements on the cell reselection priority configuration and provide the following proposals: 
Observation 1: The time information about stop serving the area is not feasible to the scenario which is cell reselection caused by service link switch with earth moving beams. 
Proposal 1: Multiple time/timer information about when a cell is going to stop serving the area with indication can be provided to UE for assisting cell reselection. 
Proposal 2: The cell reference distance should be introduced for UE performing cell selection/reselection.
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Cell selection / reselection in NR is the baseline in NTN idle mode procedure.


The existing cell reselection priority configuration can be taken as a baseline in NTN. FFS on any further enhancement.








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.
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