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[bookmark: _Ref165266342]Introduction
In this contribution, remaining critical issues not included the open issue listed in [1] on location-based cell reselection are discussed, mainly including the following two issues:
· Issue 1: Whether location-based cell reselection criterion is introduced for inter-frequency cell reselection;
· Issue 2: Whether location-based cell reselection is applicable to earth-moving cells.
Discussion
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Issue 1: Whether location-based cell reselection criterion is introduced for inter-frequency cell reselection
Location-based cell reselection criterion is able to overcome the drawback of applying the existing RSRP/RSRQ-based mechanism into NTN that the RSRP/RSRQ measurements cannot clearly reflect the near-far effect in NTN and fails to sufficiently embody the degradation of radio link quality effectively/timely for the UEs already at the cell border. Location-based cell reselection criterion should be considered for all cell reselection procedures (i.e., inter-frequency and intra-frequency cell reselection). Since open issue 1 listed in [1] is mainly for the intra-frequency and equal priority inter-frequency reselection criteria, we propose that RAN2 should discuss the location-based cell reselection criterion for higher priority frequency and lower priority frequency cell reselection as well. 
Proposal 1: Location-based cell reselection criterion should be supported for cell reselection on higher priority frequency(ies) and on lower priority frequency(ies) than the serving frequency, besides intra-frequency and equal priority inter-frequency cell reselection.
From our perspective, RAN2 should try to follow the basic principle of the existing RSRP/RSRQ-based cell reselection criterion design to support such location-based cell reselection criterion for higher priority frequency and lower priority frequency cell reselection. With an analogy to the RSRP/RSRQ-based cell reselection criterion, the below operations are proposed: 
· if a cell of a higher priority frequency fulfils the condition distanceneighbour< Thresh 1 during a time interval, cell reselection to a cell on a higher priority frequency than the serving frequency shall be performed; 
· cell reselection to a cell on a lower priority frequency than the serving frequency shall be performed, if the serving cell fulfils condition distanceserving> Thresh 2 and a cell of a lower priority frequency fulfils condition distanceneighbour< Thresh 3 during a time interval. 
[bookmark: _GoBack]In the above descriptions, distanceneighbour is the distance between the UE and the reference location of the neighbour cell and distanceserving is the distance between the UE and the reference location of the serving cell. To accommodate NTN cells of different sizes, the granularity of Thresh 1 and Thresh 3 should be cell level. 
Proposal 2: If the distance between the UE and the reference location of a cell on a higher priority frequency is less than a configured threshold, cell reselection to a cell on a higher priority frequency than the serving frequency shall be performed.
Proposal 3: If the distance between the UE and the reference location of the serving cell is larger than a configured threshold, and the distance between the UE and the reference location of a cell on a lower priority frequency is less than another configured threshold, cell reselection to a cell on a lower priority frequency than the serving frequency shall be performed.
Furthermore, RAN2 should decide how the location-based cell reselection criterion co-works with the existing RSRP/RSRQ-based cell reselection criterion. In our understanding, the radio link quality eventually decides whether the communication can really be performed or not. Therefore, for higher priority frequency and lower priority frequency cell reselection, the location-based cell reselection criterion (if configured) should always be used in conjunction with RSRP/RSRQ based cell reselection criterion.
Proposal 4: Cell reselection is performed, if both the distance-based cell reselection criterion (if configured) and the RSRP/RSRQ based cell reselection criterion are satisfied.
[bookmark: _Hlk95415863]Issue 2: Whether location-based cell reselection is applicable to earth-moving cells.
Similar to the discussion of time-based cell reselection, whether location-based cell reselection is applicable to earth-moving cells has been discussed several times in previous meetings, but no final agreement is reached.  During the offline discussion [AT116bis-e][102][NTN] [2], a majority of companies shared the view that no enhancement is introduced for measurement/reselection based on location information for moving cell scenarios in Rel-17 NR NTN. We also share the majority’s view in this regard. For an earth-moving cell, as beam(s) which coverage the area slides over the earth's surface, the cell center keeps on varying at every moment. So, intuitively defining a cell-level reference location as in the earth-fixed cell case may not be suitable for an earth-moving cell. Moreover, it is hard for the network to provide such reference location that changes over time, and it is also unclear whether it is really practical for the UE to calculate the reference location based on the assistant information, e.g., ephemeris data. 
[bookmark: _Hlk95417044]To this end, broadcast of the reference location of the cell in SIB may only apply to quasi-earth fixed cell, but not to earth-moving cell. Therefore, similar to the time-based cell reselection, the location-based cell reselection mechanism should only be supported for quasi-earth-fixed cells, and we propose also that no further work in Rel-17 NR NTN to address any earth-moving cell specific details on supporting the location-based cell reselection. 
[bookmark: OLE_LINK1][bookmark: _Toc502437832]Proposal 5: Location-based cell reselection mechanism is not applicable to earth-moving cells in Rel-17 NR NTN. No further work in Rel-17 NR NTN is needed to address any earth-moving cell specific details on supporting the location-based cell reselection.
Conclusions
Based on the analyses given above, we have the following proposals:
Proposal 1: Location-based cell reselection criterion should be supported for cell reselection on higher priority frequency(ies) and on lower priority frequency(ies) than the serving frequency, besides intra-frequency and equal priority inter-frequency cell reselection.
Proposal 2: If the distance between the UE and the reference location of a cell on a higher priority frequency is less than a configured threshold, cell reselection to a cell on a higher priority frequency than the serving frequency shall be performed.
Proposal 3: If the distance between the UE and the reference location of the serving cell is larger than a configured threshold, and the distance between the UE and the reference location of a cell on a lower priority frequency is less than another configured threshold, cell reselection to a cell on a lower priority frequency than the serving frequency shall be performed.
Proposal 4: Cell reselection is performed, if both the distance-based cell reselection criterion (if configured) and the RSRP/RSRQ based cell reselection criterion are satisfied.
Proposal 5: Location-based cell reselection mechanism is not applicable to earth-moving cells in Rel-17 NR NTN. No further work in Rel-17 NR NTN is needed to address any earth-moving cell specific details on supporting the location-based cell reselection.
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