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Introduction
For Rel-18 NTN, one of the objective in WID [1] is NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements, with specific target of cell reselection enhancements for earth moving cell and cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). In this document, we discuss some enhancements for NTN cell reselection.
Discussion
In Rel-17 NTN, time-based and location-based measurement rules for cell reselection are introduced. Cell reselection with distance-based ranking was discussed in Rel-17 extensively but no agreement was made due to lack of time. Although there was no convergence in Rel-17, we do see a need of distance-based cell ranking as benefits were clarified during SI phase and RRC idle and connected UEs have same criterion in mobility. 
Observation 1: Distance-based cell ranking in cell reselection needs to be introduced to compensate legacy cell reselection criterion and to align with RRC connected UE mobility. 
Proposal 1: RAN2 to resume discussion on distance-based cell ranking for idle/inactive UE cell reselection.
Due to the fixed TN cell constellation and predictable NTN cell constellation based on satellite information, the NW has knowledge of the incoming cell(s) that will replace the current serving cell to serve the area. To save UE power consumption on neighbor cell search and measurement in cell reselection, the NW can provide the incoming cell information associated with the current serving cell service stop time, i.e., t-Service. In other words, the NW can provide the incoming cell ID and frequency band associated with the t-Service, and the UE can prioritize the incoming cell in measurement and/or ranking. 
Observation 2: NW has knowledge of the incoming cell(s) that will replace the current serving cell to serve the area after t-Service and the incoming cell information can bring UE power saving in measurement.
Proposal 2: NW provides the incoming cell information associated with the t-Service.
Due to the large NTN cell coverage most likely the UE needs to measure all TN cells with all physical cell id ranges. To save UE power consumption, the NW can help UE down scope TN cells according to the location within the NTN cell. 
Observation 3: The UE most likely needs to measure all TN cells with all physical cell id ranges due to large NTN cell coverage to the legacy whitelist. 
Proposal 3: NW provides TN cell information according to the location within a NTN cell.
For cell reselection in TN, UE can apply relaxed measurement rule to save power consumption. The criteria for UE in low mobility and for UE not at cell edge are specified and applied in relaxed measurement rule. Similarly, relaxed measurement should also be applicable to NTN UE for cell reselection. For example, for NTN UE in low mobility and/or not at cell edge, the UE should be allowed to relax measurement for cell reselection. Considering the large NTN cells, relaxed measurement for NTN UE may be more desirable.
Observation 4: Relax measurement for cell reselection is applicable to NTN UE.
However, the TN criteria for UE in low mobility and for UE not at cell edge may not be suitable for NTN UE since the principle of TN criteria is to check the variation of the received signal strength. For NTN, due to the large propagation distance, the strength variation of received signal at cell center and at cell edge or during UE movement can be small. Therefore, NTN-specific relaxed measurement rule and criteria for UE in low mobility and not at cell edge needs to be specified.
Proposal 4: NTN-specific relaxed measurement rule/criteria need to be specified.
For Rel-18, cell reselection for earth-moving cell is one of the objective. The Rel-17 time-based and location-based cell reselection measurement rules can be considered as baselines that are applicable to quasi-earth-fixed cells, but does not work well for earth-moving cells. For example, an earth-moving cell may be neighboring to the current serving cells for a short duration. In this case, the UE does not need to measure it all the time but only in the neighboring duration.
[bookmark: _GoBack]Observation 5: UE needs assistance information of earth-moving cells for cell reselection measurement.
In Rel-17 time-based cell reselection measurement rule, the t-Service is provided to inform the service stop time which is only applicable to quasi-earth-fixed cells. In the case that the serving cell or neighbor cells are earth-moving cells, due to the relative movement of cells, the UE needs the assistance information of when a cell is neighboring to the serving cell, and the corresponding measurement rule is needed.
Proposal 5: NW provides time-based assistance information of earth-moving cells for cell reselection measurement.
On the other hand, in Rel-17 location-based cell measurement rule, the UE determines its distance to the reference location of the serving cell. The fixed reference location is applicable to quasi-earth-fixed cells, but cannot reflect the movement of earth-moving cells. In the case that the serving cell or neighbor cells are earth-moving cells, NW needs to provide cell moving information to assist the UE to determine how a neighbor cell is moving relative to the serving cell, and the corresponding measurement rule is needed.
Proposal 6: NW provides location-based assistance information of earth-moving cells for cell reselection measurement.
Conclusion
Based on the discussion, we have the following proposal.
Observation 1: Distance-based cell ranking in cell reselection needs to be introduced to compensate legacy cell reselection criterion and to align with RRC connected UE mobility. 
Proposal 1: RAN2 to resume discussion on distance-based cell ranking for idle/inactive UE cell reselection.
Observation 2: NW has knowledge of the incoming cell(s) that will replace the current serving cell to serve the area after t-Service and the incoming cell information can bring UE power saving in measurement.
Proposal 2: NW provides the incoming cell information associated with the t-Service.
Observation 3: The UE most likely needs to measure all TN cells with all physical cell id ranges due to large NTN cell coverage to the legacy whitelist. 
Proposal 3: NW provides TN cell information according to the location within a NTN cell.
Observation 4: Relax measurement for cell reselection is applicable to NTN UE.
Proposal 4: NTN-specific relaxed measurement rule/criteria needs to be specified.
Observation 5: UE needs assistance information of earth-moving cells for cell reselection measurement.
Proposal 5: NW provides time-based assistance information of earth-moving cells for cell reselection measurement.
Proposal 6: NW provides location-based assistance information of earth-moving cells for cell reselection measurement.
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