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1. Introduction 
In RAN2#116e meeting, several agreements have been made to support location assisted cell reselection as below:
Agreements:
1. Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell. FFS on how UE performs location acquisition.

Agreements via email - from offline 102:
1. When UE uses location based cell reselection enhancements, it's up to UE implementation to guarantee that a valid location information is available
2. 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 distance between UE and serving cell reference location.

Agreements via email - from offline 102 - second round:
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).

Agreements online:
1. [bookmark: _Hlk89090987]Distance based cell reselection criteria for quasi-earth fixed cell is supported
2. For quasi-earth fixed cell, the cell stop time of neighbour cell(s) is NOT broadcast

Meanwhile, there are still two discussion points postponed to this meeting.
[bookmark: _Hlk89090097](Proponents:13, Opponents:7) Proposal 1: RAN2 to discuss whether to support the following location based neighbour cell measurement rule:
[bookmark: _Hlk89089040]For quasi-earth fixed cell, UE may choose not to perform neighbour cell measurements of “NR intra-freq or inter-freq with equal or 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)
· Continue online
· Postponed

(Proponents:12, Opponents:11) Proposal 6: RAN2 to discuss whether to support the following proposal:
[bookmark: _Hlk89097454]the information of the next candidate cell(s) is NOT provided to UE.
· Continue online
· Postponed

In this contribution, we would like to further discuss the detail of distance based cell reselection criteria for quasi-earth fixed cell, and our views on the postponed enhancements are also provided.
2. Discussion 
2.1 On the distance between UE and serving cell

Since RAN2 agreed “For quasi-earth fixed cell, the reference location of the cell (serving cell or the neighbor cells) is broadcast in system information”, some enhancements enabled by the distance between UE and the reference location of the cell have been proposed. Regarding the distance between UE and the reference location of serving cell, it is mainly used to trigger the neighbor cell measurements, and the basic principle is that the neighbor cell measurements are only needed when UE is on the cell edge. But it was not agreed to introduce this distance based principle, while the legacy priority based principle was maintained unchanged.  As a result, “UE shall perform neighbour cell measurements of higher priority NR inter-frequency or inter-RAT frequencies regardless of the distance between UE and serving cell reference location”.
The leftover issue is whether to apply this distance factor in “NR intra-freq or inter-freq with equal or lower priority” case, where currently UE may choose not to perform the neighbor cell measurements if current signal quality of serving cell is good enough. In NTN the distribution of signal quality is relatively flat compared to that of terrestrial network, so using distance between UE and the reference location of serving cell to determine if UE is on the cell edge is not more beneficial than legacy RSRP/RSRP threshold, since network can set appropriate threshold to help UE determine when to start neighbor cell measurements. Considering there is only one quarter left to complete the whole NR NTN WI, any enhancements without obvious benefit can be excluded.
Proposal 1: location based neighbour cell measurement rule is not considered in R17.

2.2 On the distance between UE and neighbour cells

In last RAN2 meeting, it was agreed that “Distance based cell reselection criteria for quasi-earth fixed cell is supported”. And RAN2 still needs to figure out the stage-3 detail. Currently we have two candidate solutions for this enhancement as below:
Option 1: only neighbour cells with distance shorter than a threshold will be considered during cell reselection;
Option 2: distance based ranking is used together with legacy R criteria.
With option 1, besides the broadcast reference locations of neighbour cells, one distance threshold is also provided in system information. Based on the knowledge of UE location, before UE performs neighbour cell measurements, it can calculate the distance between itself and each neighbour cell, and then the far away neighbour cells can be excluded from cell reselection. It means the measurement overload can be reduced by distance threshold, and it may lead to power reduction in idle mode. After the measurement results are available, UE can perform cell reselection as specified without any change.
With option 2, The cells shall be ranked according to the distance, then UE will have two kinds of raking results, i.e., based on average RSRP and distance between UE and neighbour cell. The next issue is how to determine the next serving cell using them. As summarized in the pre-meeting summary [1], here are two candidate solutions:
Solution 1: first ranking based on RSRP/RSRQ criterion then second ranking based on location criterion among the cells ranked higher than the serving cell in the first ranking.   
Solution 2: first ranking based on location criterion then second ranking based on RSRP/RSRQ criterion among the cells ranked higher than the serving cell in the first ranking.
In this way, the selected cell may be better than current serving cell in RSRP aspect and/or in distance aspect. Considering the potential drawback of solution 2, i.e. the reselected cell may be with worse average RSRP, we tend to think solution 1 is more feasible where distance between UE and neighbour cell is only used to further distinguish among neighbour cells whose RSRP is better than that of current serving cell. RAN2 can further discuss which way to go, i.e., option 1 and solution 1 of option 2. Furthermore, these two options focus on different aspects, i.e., option 1 is used to select candidate neighbour cells and option 2 is used for ranking. So there is some possibility to combine them as well.
Proposal 2: RAN2 to further discuss which option to adopt for distance based cell reselection criteria for quasi-earth fixed cell:
Option 1: only neighbour cells with distance shorter than a threshold will be considered during cell reselection;
Option 2: first ranking based on RSRP/RSRQ criterion then second ranking based on distance criterion among the cells ranked higher than the serving cell in the first ranking.
Option 3: both option 1 and option 2 are used.

2.3 On the information of the next candidate cell(s)

In last RAN2 meeting, one controversial issue was whether to broadcast the information of the next candidate cell(s) to UE. Several companies think this could be used to make UE more focused on the next serving cell and avoid unnecessary power consumption on neighbour cell measurements [2][3][4]. But meanwhile there is also paper to oppose providing timing information about the new upcoming cell [5].
It’s still not clear what the exact information of the next candidate cell is. Many assistance information have been mentioned, such as timing information, feeder link’s path loss change, the information how to obtain the ephemeris of the neighbour satellite or the time/freq. synchronization information, next frequency or cell ID, and the information when new cell starts serving the same location.
The difference, from other idle enhancements which are only applicable to quasi-earth fixed cells, is that this is also beneficial to earth moving cells. Considering we only have one quarter to freeze the stage-3, we don’t have much time to discuss complicated detail, so a feasible way forward could be to preclude further discussion on this enhancement or try to agree on a simple one, e.g., only frequency and PCI is provided. The two options are as below:
[bookmark: _Hlk89100233]Option 1: the information of the next candidate cell(s) is not considered in R17;
Option 2: the frequency and PCI of the next candidate cell(s) is broadcast in system information.

Proposal 3: RAN2 to further discuss which option to adopt for information of the next candidate cell(s):
Option 1: the information of the next candidate cell(s) is not considered in R17;
Option 2: the frequency and PCI of the next candidate cell(s) is broadcast in system information.

3. Conclusion
In this paper, we further discuss the remaining issues on cell reselection, and we have the following proposals:
Proposal 1: location based neighbour cell measurement rule is not considered in R17.
Proposal 2: RAN2 to further discuss which option to adopt for distance based cell reselection criteria for quasi-earth fixed cell:
Option 1: only neighbour cells with distance shorter than a threshold will be considered during cell reselection;
Option 2: first ranking based on RSRP/RSRQ criterion then second ranking based on distance criterion among the cells ranked higher than the serving cell in the first ranking;
Option 3: both option 1 and option 2 are used.
Proposal 3: RAN2 to further discuss which option to adopt for information of the next candidate cell(s):
Option 1: the information of the next candidate cell(s) is not considered in R17;
Option 2: the frequency and PCI of the next candidate cell(s) is broadcast in system information.
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