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Introduction
In last RAN2 meeting, there were some discussions about NTN-NTN cell reselection enhancements and some agreements were reached as following [1]:
Agreements:
1. RAN2 understands that for earth-moving cell reselection, the UE can derive the trajectory of serving cell with rough accuracy based on serving satellite ephemeris and epochTime, with the assumption that the serving cell reference location broadcast by the network is the one at Epoch time (FFS whether a new epochTime IE is needed). RAN2 understanding is that both PVT and orbital parameters can be used for this. FFS if additional information is needed to allow more accurate measurements.
2. For earth-moving cell, new IE is introduced to indicate the reference location of serving cell.
3. For cell (re)selection in earth-moving system, a distance threshold is introduced for location-based measurement initiation, which reuses distanceThresh in SIB19.
4. For cell (re)selection in earth-moving system, time-based measurement initiation is used to address feeder-link switch case.
5. Time-based cell reselection criteria is not pursued in R18.
In this contribution, we would like to provide some considerations on FFS issues about reference location of EMC and location based cell reselection criteria for further NTN-NTN reselection enhancements. 
[bookmark: _Hlk41985036]Discussion
2.1 Additional information for reference location of EMC
In last RAN2 meeting, we have discussed on reference location for earth moving cell, and reached the agreement that UE can derive the trajectory of serving cell with rough accuracy based on serving satellite ephemeris and epochTime. Some companies still raised some concerns, such as using the satellite’s ephemeris and epochTime could not derive the reference location of every beam for multiple beams scenario and trajectory of satellite represented by ephemeris is an ellipse which is not parallel to the earth. From our perspective, the usage of the reference location is to help initiate neighbour cells measurements, and all the concerns among companies are aim at obtaining a more precise reference location with additional information, which is not necessary. And reference location with rough accuracy is sufficient to implement neighbour cells measurements.
Regarding whether a new epochTime IE is needed, as we have already agreed to introduce a in new IE to indicate the reference location for earth moving cell, it may be reasonable to cover the epochTime corresponding to the reference location in the same new IE if needed.
Proposal 1: Additional information is not needed for reference location derivation in earth moving cell.
Proposal 2: It is proposed to cover the epochTime corresponding to the reference location in the same new IE agreed to introduce in RAN2 #121bis if needed.
2.2 Location based cell reselection criteria
Then for cell reselection criteria, we have agreed to not pursue time-based cell reselection criteria in R18 and leave the location-based solution to this meeting to make a final decision. In the email [2], opponents think R criterion is enough and additional location-based mechanism would bring complexity. However, from our point of view, we have discussed location-based cell reselection criteria with 3 candidate options as follows in R17 late stage, and there is no agreement on the solution in the final just due to the limited discussion time rather than without beneficial. Obviously, it is of great benefit for power consumption reduction with down scope candidate cells. Further, it also doesn't bring a lot of complicated work based on the candidates options.
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.
Based on the comments among companies in the R17 late stage email discussion [3] , option 2 with alt.2 is supported by the majority. Companies indicate that 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 3: It is proposed to support location-based cell reselection criteria.
Proposal 4: It is proposed to support option 2 with alt.1 to enhance the cell reselection procedure for NTN-NTN scenario considering power consumption reduction.
Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on FFS issues about reference location of EMC and location based cell reselection criteria for further NTN-NTN reselection enhancements and have the following proposals:
Proposal 1: Additional information is not needed for reference location derivation in earth moving cell.
Proposal 2: It is proposed to cover the epochTime corresponding to the reference location in the same new IE agreed to introduce in RAN2 #121bis if needed.
Proposal 3: It is proposed to support location-based cell reselection criteria.
Proposal 4: It is proposed to support option 2 with alt.1 to enhance the cell reselection procedure for NTN-NTN scenario considering power consumption reduction.
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