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[bookmark: _Ref165266342]Introduction
Regarding cell reselection enhancement for earth-moving cell, agreements reached in RAN2#121 bis-e [1] are shown as follows:
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 provide our analyses and proposals to resolve the remaining issues on cell reselection enhancement for earth-moving cell, including the following two aspects:
· Location-based cell reselection enhancement for earth-moving cell;
· Time-based cell reselection enhancement for earth-moving cell.
Discussion
Location-based cell reselection for earth-moving cell
RAN2 has agreed that UE can derive the trajectory of serving cell reference location with rough accuracy based on serving satellite ephemeris and epochTime. The related agreement is shown as follows.
	[bookmark: _Hlk134538384]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.


There are still two FFS points that remain unresolved after the last meeting, as yellow highlighted above. For the first FFS, we think the current epochTime IE is sufficient and a new epochTime IE is not needed, and the reasons are as follows. If a new epochTime IE is introduced for UE to derive the reference location for earth-moving cell, RAN2 would need to further discuss, e.g., whether to introduce a new validity timer for the reference location, whether reference location is updated in a consistent frequency with the satellite ephemeris and so on. Furthermore, providing serving cell reference location at epochTime is not difficult for the network, since the network can predict the trajectory of serving cell. There is no problem identified by reusing the current epochTime IE, so no need to introduce a new IE to increase the complexity.
Proposal 1: The existing epochTime IE can be reused to provide the serving cell reference location at Epoch time.
For the second FFS, no additional information is needed from our perspective. We think the prediction of reference location trajectory does not need to meet a very high accuracy, since it is used for measurement initiation. This was pointed out by a number of companies in related post-meeting email discussion in [2]. Also, the network can configure a suitable distance threshold by taking the moving of cell into account, so as to ensure the UE performing neighbouring cell measurements in time. During the email discussion in [2], some companies proposed that additional information (e.g., antenna angles or relative distance from RP to sub-satellite point) is needed for the satellite with multiple beams. From our perspective, based on the reference location at the epochTime and the satellite ephemeris, the trajectory of the reference locations over time can be roughly estimated by UE implementation; although this could be not accurate, this seems acceptable for measurement initiation as companies pointed out in previous meetings.
Proposal 2: Satellite ephemeris and epochTime are sufficient for UE to derive the trajectory of serving cell, and no additional information is needed.
Time-based cell reselection for earth-moving cell
RAN2 has agreed time-based measurement initiation is used to address feeder-link switch case in earth-moving system, the related agreement is shown as follows.
	4.	For cell (re)selection in earth-moving system, time-based measurement initiation is used to address feeder-link switch case.


When feeder link switching occurs, the serving cell stops providing service to all the UEs in the cell suddenly, and all the UEs need to perform cell reselection. That is, the stop time due to feeder link switching in the earth-moving cell is common to all UEs. Actually, the situation caused by the stop time due to feeder link switching in earth-moving system is similar to the situation in quasi-earth fixed system, i.e. all UEs in the cell should perform neighbour cell measurements before stopping time. So, the time due to feeder link switching in earth-moving system should be broadcast by the network in a similar way as t-Service specified in Rel-17. In addition, we think a new parameter to indicate the time of feeder link switching in earth-moving system is preferred, since it is now specified in the RRC Spec that t-Service is used for “NTN quasi-Earth fixed system”. Furthermore, to complete the feature of time-based measurement initiation in earth-moving system, similar to time-based measurement initiation in quasi-earth fixed system, RAN2 needs to specify that UE should start measurements on neighbour cells before the time of feeder link switching in earth-moving system.
Proposal 3: A new IE should be introduced to indicate the time of feeder link switching in earth-moving system.
[bookmark: OLE_LINK6]Proposal 4: RAN2 to specify that UE should start measurements on neighbour cells before the time of feeder link switching in earth-moving cell system.
Conclusions
[bookmark: _Toc502437832]Based on the analyses given above, we have the following observations and proposals:
Proposal 1: The existing epochTime IE can be reused to provide the serving cell reference location at Epoch time.
Proposal 2: Satellite ephemeris and epochTime are sufficient for UE to derive the trajectory of serving cell, and no additional information is needed.
[bookmark: _GoBack]Proposal 3: A new IE should be introduced to indicate the time of feeder link switching in earth-moving system.
Proposal 4: RAN2 to specify that UE should start measurements on neighbour cells before the time of feeder link switching in earth-moving cell system.
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