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Introduction
In R17, cell reselection enhancements are mainly discussed for quasi-earth fixed scenario. 
As described in NTN R18 WID[1], for cell reselection, we would discuss the two aspects following:
· For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]
· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]
In this contribution, we would like to provide some considerations for R18 NTN cell reselection. 
Discussion
[bookmark: _Hlk41985036]For the first bullet mentioned above, enhancements for quasi-earth fixed cell in R17 could be discussed firstly. However, the main difference from quasi-earth fixed cell is that the beam moves with the satellite in earth moving cell. Then, for timing based solution, the timing information on when a cell is going to stop serving the area, i.e. t-service, should be per UE, and needs to calculate by each UE in the cell, which may be more complex compared to the quasi-earth fixed cell. 
And for location-based solution, evaluate the distance between UE and serving cell reference location whether shorter than a threshold consider to help trigger neighbour cell measurements is also benefit for moving cell. Nevertheless, the reference location in a moving cell would change along with the satellite beam. Therefore, for earth moving cell, considering that the moving trajectory of the satellite is able to predict with the ephemeris information, and the reference location of the cell could be deduced by combining the moving trajectory of the satellite and satellite coverage information together. 
Proposal 1: For cell reselection enhancements for earth moving cell, solutions for quasi-earth fixed cell in R17 could be discussed firstly.
Proposal 2: For timing based solution, the timing information on when a cell is going to stop serving the area, i.e. t-service, should be per UE, and needs to calculate by each UE in the earth moving cell, which may be more complex compared to that in the quasi-earth fixed cell. 
Proposal 3: For location-based solution, the reference location of the earth moving cell could be deduced by combining the moving trajectory and the coverage information of the satellite together.

For the second bullet, in R17 late stage, we have discussed location based cell reselection method for intra-NTN without convergence. And there are 3 candidate options as follows:
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 performs 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 cell 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 apply 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.
To start power consumption reduction for R18, maybe we could consider down selection one solution among the above 3 options for intra-NTN firstly. Based on the comments among companies, option 2 could help UE to reduce measurement with the candidate neighboring cells narrowed down, and alt.2 is better to support due to that NW could control the neighbor cell provided to UE, that is to say if a neighbor cell is not to be a candidate cell for UEs in current cell, NW should not broadcast it. However, from our perspective, if alt.2 is supported, distance between a given UE and the reference location of a broadcast candidate cell may be larger than the threshold, if the cell is provided without reference location, the UE is not able to judge the distance criteria, which may lead to invalid measurement. Therefore, option 2 with alt.1 may be more reasonable. 
Proposal 4: We sincerely suggest RAN2 to consider down selection one solution among the above 3 options for intra-NTN reselection power consumption reduction.
Proposal 5: It is proposed to support option 2 with alt.1 to enhance the cell reselection procedure for intra-NTN considering power consumption reduction.

Furthermore, one objective is to specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption, especially in the use case of NTN-TN mobility. 
As we know, a NTN cell with a large coverage, for example decuple TN cell’s coverage, may be adjacent with substantive neighbor TN cells. However, from a given UE perspective, only partial TN neighbor cells are reachable to it, demanding cell search and/or measurement, as depicted in Fig. 1. Further, maybe only partial boundary of NTN cell has TN neighbor cells as depicted in Fig. 2(e.g. partial boundary of NTN cell is close to the ocean). Therefore, to reduce unnecessary TN neighbor cell search and measurements, the network need delivery available TN neighbor cell information to the UE, to avoid UE power consumption due to the search and detection of cells beyond it’s reachable scope. 



                                                                                          
[bookmark: _GoBack]Fig.1 UE has only limited reachable TN neighbors       Fig.2 Only partial boundary of NTN cell has TN neighbor cells 
Proposal 6: It is important for UE power consumption to reduce unnecessary TN neighbor cell measurements. 
Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on cell reselection enhancements and have the following proposals:
Proposal 1: For cell reselection enhancements for earth moving cell, solutions for quasi-earth fixed cell in R17 could be discussed firstly.
Proposal 2: For timing based solution, the timing information on when a cell is going to stop serving the area, i.e. t-service, should be per UE, and needs to calculate by each UE in the earth moving cell, which may be more complex compared to that in the quasi-earth fixed cell. 
Proposal 3: For location-based solution, the reference location of the earth moving cell could be deduced by combining the moving trajectory and the coverage information of the satellite together.
Proposal 4: We sincerely suggest RAN2 to consider down selection one solution among the above 3 options for intra-NTN reselection power consumption reduction.
Proposal 5: It is proposed to support option 2 with alt.1 to enhance the cell reselection procedure for intra-NTN considering power consumption reduction.
Proposal 6: It is important for UE power consumption to reduce unnecessary TN neighbor cell measurements. 
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