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In the past RAN2 meetings, the agreements related to this contribution are as follows [1-4]:
RAN2#115e
1.	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
2.	For quasi-earth fixed cell, the reference location of the cell (serving cell or the neighbor cells) is broadcast in system information
3.	For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area.
4.	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.
5.	For quasi-earth fixed cell, specify that UE should start measurements on neighbour cells before the broadcast stop time of the serving cell, i.e. the time when the serving cell stops covering the current area, and the exact time to start measurements is up to UE implementation.

RAN2#116e
1. For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area, regardless of (the distance between UE and serving cell reference location) or (if legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold).
2. Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbour cell) taken into account, is supported for quasi-earth fixed cell. FFS on how UE performs location acquisition.

RAN2#116bis-e
1. For quasi-earth fixed cell, same as legacy, UE shall perform neighbour cell measurements of “higher priority NR inter-frequency or inter-RAT frequencies” regardless of the remaining serving time.
2. Before the stop-time based measurements are triggered, the UE measurements follow Legacy behaviour (i.e., based on Srxlev/Squal) and there is no measurement relaxation.
3. Cell stop time is not applied to cell ranking in determining the target cell for reselection.
4. Location information can be used to determine when to start measurement.
5. UE may choose not to perform neighbour cell measurements of “NR intra-freq or inter-freq with equal or lower priority, or inter-RAT freq with lower priority”, if (the distance between UE and serving cell reference location is shorter than a threshold) and (legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold).
6. Location-based measurement initiation is only applied if the cell broadcasts location-related parameters (e.g. a threshold) and by implementation the UE has location information.

RAN2#117
1. The introduction of a distance threshold for cell reselection would not impact the cell reselection priority determination in inter-frequency and inter-RAT cell reselection criteria.
2. The validity timer information for neighbour cell’s ephemeris information should be introduced in system information and it can be the same as or different from the validity timer of the serving cell.
In this contribution, we discuss the cell re-selection in idle/inactive mode.
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Location based re-selection
In RAN2#115-e meeting, RAN2 agreed location based cell re-selection for quasi-earth fixed cell. The location means distance between UE and the reference location of the serving/neighbour cell. 
The distance between UE and reference location of the serving cell is used to determine when to start measurement. In that, if distance between UE and reference location is shorter than threshold which is broadcasted in system information, UE may choose not to perform neighbour cell measurement of NR intra-frequency or inter- frequency with equal or lower priority.
In RAN2#117-e meeting, the distance between UE and reference location of the neighbour cell has discussed on how to and which step using distance information during cell re-selection procedure. Majority prefer introducing a distance threshold which is used for candidate cell selection or cell ranking. But, some others concern that how to UE behave when there is no candidate neighbour cell because longer distance neighbour cells (with sufficient received signal strength) are excluded. and also include how to define the threshold.
If distance threshold is not introduced for cell re-selection, we think that ping-pong effect would be happened. For example, if the UE does not consider the distance threshold during cell re-selection, UE can select a highest ranked neighbour cell A even if there are other neighbour cells close to UE. After the cell re-selection, the neighbour cell A would be serving cell and if distance between UE and cell A is longer than cell A's threshold for measurement, UE again try neighbour cell measurement for cell re-selection. Also, there is possible multiple neighbour cell with different cell size and reference location. Thus, gNB should broadcast reference location and threshold per neighbour cell. Therefore, we think that distance threshold is needed for cell re-selection.
Proposal 1: Introduce a distance threshold for the distance between UE and the reference location during cell re-selection
Proposal 2: Multiple neighbour cell reference location and threshold should be broadcasted in system information
In the legacy, UE choose candidate cell based on S-criterion and candidate cells are ranked on R-criterion. And then, UE performs cell re-selection to the highest ranked cell.
In our understanding, gNB broadcasts some neighbour cell information (reference location and threshold) and UE receive some neighbour cell information from system information. When UE measures neighbour cells, there may be detected some neighbour cells in which UE does not have information (reference location and threshold) and the other neighbour cells in which UE has information.
There are two cases that UE could not estimate distance between UE and neighbour cells:
· When UE location is not valid
· When Neighbour cell’s information (reference location and threshold) is not broadcasted
In the case when UE could not estimate distance between UE and neighbour cells, the detected neighbour cells should be treated as legacy. It is straightforward for us.
Proposal 3: In the case when UE could not estimate distance between UE and neighbour cells, the detected neighbour cells should be treated as legacy
In RAN2#117-e meeting, RAN2 has discussed when to use distance threshold during cell re-selection:
Option 1: Cell ranked on R-criterion first and then the distance threshold applies
· Step 1: UE perform cell ranking based on the R-criterion. 
· Step 2: Among the highest ranked N cells:
· For cells provided with reference location: only those whose distance to UE shorter than the distance threshold will be considered by UE as candidate cells.
· For cells not provided with reference location:
· Alt.1: Not considered as candidate cell for reselection
· Alt.2: Considered as candidate cell for reselection
· Step 3: Among all the candidate cells decided by on the distance threshold in step 2, UE reselect to the highest ranked cell based on R-criterion.

Option 2: Distance threshold applies to decide the candidate cells and then rank the candidate cells based on R-criterion
· Step 1: 
· For cells provided with reference location: UE evaluate the distance to neighbor cell reference location and only consider cells whose distance to UE are shorter than the threshold to be candidate cells for cell ranking
· For cells not provided with reference location:
· Alt.1: Not considered as candidate cell for reselection
· Alt.2: Considered as candidate cell for reselection
· Step 2: UE perform cell ranking on candidate cells decided in step 1 according to R-criterion.
· Step 3: UE reselect to the highest ranked cell.

Option 3: Cell ranked on R-criterion first and then the distance threshold applies
· Step 1: UE perform cell ranking based on the R-criterion. 
· Step 2: Among the highest ranked N cells:
· For cells provided with reference location, UE reselect to the cell with the smallest distance to the cell’s reference location.
· For cells not provided with reference location, UE reselect to the highest ranked cell based on R-criterion.
[bookmark: _GoBack]In our understanding, there is no reason to exclude the neighbour cells according to whether the distance threshold is broadcasted or not. Thus, we think that distance threshold should be applied prior to R-criterion. In that, if the detected neighbour cell fulfil the cell selection S-criterion but distance is longer than distance threshold, the neighbour cell is not considered as candidate cell for R-criterion. And then, all candidate neighbour cells are ranked based on R-criterion and UE performs cell re-selection to the highest ranked cell. If there are multiple highest cells, UE may select the neighbour cell with smallest distance to the reference location. It is like combination of Option 2 & 3.
Proposed 4: Distance threshold applies to decide the candidate cells and then rank the candidate cells based on R-criterion
· Step 1: 
· For cells provided with reference location: UE evaluate the distance to neighbor cell reference location and only consider cells whose distance to UE are shorter than the threshold to be candidate cells for cell ranking
· For cells not provided with reference location: UE consider as candidate cells for re-selection
· Step 2: UE perform cell ranking on candidate cells decided in step 1 according to R-criterion.
· Step 3: UE reselect to the highest ranked cell.
· If there are highest ranked cells provided with reference location, UE may reselect to the cell with the smallest distance to the cell’s reference location.
Configuration of time and location based cell re-selection
There is remaining issue on simultaneously time/location based cell re-selection configuration. In RAN2#117-e meeting, RAN2 agreed that joint time-based and location-based CHO execution triggering for the same candidate cell is not supported. There is opinion that same configuration should be adopted for cell re-selection as CHO configuration. In that, network could configure either time (t-service) or location (reference location and distance threshold) based cell re-selection.
In our understanding, the intention of both location-based and time-based trigger condition is to reduce the possibility of CHO failure due to inaccuracy of RRM measurement. Therefore, to avoid signalling overhead, network could configure adaptively either time-based or location-based CHO according to satellite/UE movement before handover. However, in RRC idle/inactive, the network could not configure cell re-selection parameters according to satellite/UE movement in a timely manner. Therefore, we think that simultaneous configuration of t-service and reference location information is helpful to UE.
Proposed 5: It is up to NW implementation where to configure t-service or reference location & distance threshold or both of them
Conclusion
In this contribution, we discussed cell re-selection in idle/inactive mode. According to discussion in section 2, we have the following proposals:
Proposal 1: Introduce a distance threshold for the distance between UE and the reference location during cell re-selection
Proposal 2: Multiple neighbour cell reference location and threshold should be broadcasted in system information
Proposal 3: In the case when UE could not estimate distance between UE and neighbour cells, the detected neighbour cells should be treated as legacy
Proposed 4: Distance threshold applies to decide the candidate cells and then rank the candidate cells based on R-criterion
· Step 1: 
· For cells provided with reference location: UE evaluate the distance to neighbor cell reference location and only consider cells whose distance to UE are shorter than the threshold to be candidate cells for cell ranking
· For cells not provided with reference location: UE consider as candidate cells for re-selection
· Step 2: UE perform cell ranking on candidate cells decided in step 1 according to R-criterion.
· Step 3: UE reselect to the highest ranked cell.
· If there are highest ranked cells provided with reference location, UE may reselect to the cell with the smallest distance to the cell’s reference location.
Proposed 5: It is up to NW implementation where to configure t-service or reference location & distance threshold information or both of them
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