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1 Introduction

In RAN2#117-e, the location-based cell reselection procedure was discussed in NTN but there is no conclusion on this issue. The Chairman notes are excerpted as following [1].
Proposal 1rev: Down select from the following options on how to enhance the cell reselection procedure with distance between UE and the cell reference location considered:

Option 1:Introduce a distance threshold. Cell ranked on R-criterion first and then the distance threshold applies to down scope the candidate cells for reselection.

-  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: Introduce a distance threshold. Distance threshold applies to decide the candidate cells and then rank the candidate cells based on R-criterion to decide the target cel for reselection.

- 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 criteria applies to decide the target cell for reselection.

- 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.

· Continue online (in final CB session on Thursday)

· Postponed to next meeting

[10/11] Proposal 1b: For the case when the distance threshold is broadcast but UE is unable to evaluate the distance to the reference location, e.g. due to no available UE location at its own side, UE does not estimate the distance to neighbour cells and the legacy behaviour applies.

· Continue online (in final CB session on Thursday)

· Postponed to next meeting

[9/14]Proposal 2: It is up to NW implementation to broadcast t-service or the distance threshold for measurement or both and UE applies both of the t-service and the distance threshold for measurements in idle and inactive mode if they are configured simultaneously.

· Samsung has concerns with this 

· Postponed to next meeting

In this contribution, we provide our views to the idle/inactive mode cell reselection procedures in NTN.
2 Discussion 
Location-based cell reselection enhancement

In the last meeting, regarding how to enhance the cell reselection procedure with distance between UE and the cell reference location considered, three options were on the table as shown above. 

For both Option 1 and Option 2, the common part is that an absolute distance threshold is used, and wherever the distance threshold is applied, the reselected cell is always the candidate cell with best RSRP. In general, we think using an absolute distance threshold to filter candidate cells is problematic because coverage of different NTN cells varies a lot. Using a small distance threshold may undesirably prevent UE from reselecting an NTN cell with large coverage. Besides, since the near-far effect in NTN is not so obvious as TN, a cell with the best RSRP may not be the most suitable cell due to the measurement accuracy issue.
Proposal 1 Absolute distance threshold is not used for the location-based cell reselection. 

For Option 3, there is no absolute distance threshold, so the issue due to the different NTN coverage does not exist. To some extent, location-based criterion plays the similar role as the legacy beam metrics (i.e., rangeToBestCell and absThreshSS-BlocksConsolidation) in form. Considering RSRP not clearly reflecting the near-far effect in NTN, we should rather consider ranking using the distance information, i.e. cell ranked on R-criterion first and then the distance criteria applies to decide the target cell for reselection. In detail, UE performs cell ranking based on the R-criterion first, and then among the N best cells using RSRP ranking, if there are cell(s) provided with reference location, UE reselects to the target cell with the smallest distance to the cell’s reference location; if there is no any cell provided with reference location, UE reselects to the highest ranked cell based on R-criterion. This can at least prioritize reselection to those quasi-earth fixed cells which is provided with reference location. 
Proposal 2 Adopt option 3, i.e., cell ranked on R-criterion first and then the distance criterion applies to decide the target cell for reselection. 
· Step 1: UE performs cell ranking based on the R-criterion.

· Step 2: Among the N best cells using RSRP ranking: 

· If there are cell(s) provided with reference location, UE reselects to the target cell with the smallest distance to the cell’s reference location; 

· If there is no cell provided with reference location, UE reselects to the highest ranked cell based on R-criterion.

If UE does not have available UE location at its own side, no matter whether the distance threshold is provided or not, UE would not able to obtain the distance to all candidate neighbour cells, therefore no reason to estimate the location-based criterion, and it is obvious that UE should follow the legacy rules.
Proposal 3 If UE is unable to evaluate the distance to the reference location, e.g. due to no available UE location, UE behaviour follows the legacy.

Simultaneous configuration of location-based and time-based reselection

In the last meeting, there is nearly consensus on the support of simultaneous configuration of location-based and time-based reselection, but no agreement was made. Time-based and location-based triggers serve different purposes and technically they are not contradictory with each other. In our understanding, we should not leave to UE implementation to apply one or both when both are configured, and UE should apply whatever are configured by the network. Note that indeed this has been captured in clause 5.2.4.2 in TS 38.304, and the current version has supported the simultaneous configuration. Therefore, we would like to confirm the proposal discussed in the last meeting. 

Proposal 4 It is up to NW to broadcast t-service or the distance threshold for measurement or both at the same time. UE applies both mechanisms if they are configured.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1 Absolute distance threshold is not used for the location-based cell reselection. 

Proposal 2 Adopt option 3, i.e., cell ranked on R-criterion first and then the distance criterion applies to decide the target cell for reselection. 
· Step 1: UE performs cell ranking based on the R-criterion.

· Step 2: Among the N best cells using RSRP ranking: 

· If there are cell(s) provided with reference location, UE reselects to the target cell with the smallest distance to the cell’s reference location; 

· If there is no cell provided with reference location, UE reselects to the highest ranked cell based on R-criterion.

Proposal 3 If UE is unable to evaluate the distance to the reference location, e.g. due to no available UE location, UE behaviour follows the legacy.

Proposal 4 It is up to NW to broadcast t-service or the distance threshold for measurement or both at the same time. UE applies both mechanisms if they are configured.
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