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1. Introduction
During the RAN2 #119bis-e meeting, some discussion on cell reselection enhancements was postponed [1]:
	Postponed discussion:
Proposal 2: In Earth-moving cell, regarding how to provide the reference location of serving cell, the following options can be further discussed:
1. only location coordinates of current cell center, and network is supposed to update the values every time when it is provided for Earth-moving cell.
1. multiple reference locations and its time information of Earth-moving cell.
1. based on the sub-satellite point derived by satellite ephemeris and the broadcasted location offset between sub-satellite point and the cell reference location
1. cell type (fixed or moving), reference location coordinates with a time stamp, and the velocity of reference location 
1. cell type, reference location corresponding to the epochTime (reuse the existing epochTime).
Proposal 4: The discussion on assistance information of neighbour cell for UE to estimate when the neighbour cell starts providing coverage at the present UE location is postponed.
Proposal 5: The discussion on whether to relax neighbour cell measurements before the serving cell stops providing coverage at the present UE location is postponed.
Proposal 6: RAN2 to further discuss whether t-service needs to be provided in system information in case of feeder link switch.
Proposal 7: RAN2 to further discuss whether the cell type (i.e. “TN” vs “NTN”) of a neighbour cell can be indicated implicitly by existing system information, e.g., SIB19 or band numbers.
Proposal 8: Regarding the Assistance information for UE to identify an area where TN network is available, the following options can be further discussed:
1. The cell center and cell radius of TN neighbour cells, or in other terms, the reference location and a distance threshold of TN neighbour cells
1. The boundary line between TN area and NTN area
1. For quasi-earth fixed cells, TN coverage is described by a distance range from the cell center and an angle range based on a reference direction
1. An indication could be included in system information to indicate NTN cell’s coverage overlaps with terrestrial TN cell’s coverage
1. NTN cell can be divided to several virtual areas based on certain criteria. The virtual areas and the corresponding TN frequency information are broadcast as assistance information to help UE perform more accurate TN measurements.
1. Introduce a parameter using the polygon shape captured in TS 23.032 to describe the coverage area of a TN neighbour cell.



In this paper, we provide our views on these topics.
2. Discussion
· Proposal 2: In Earth-moving cell, regarding how to provide the reference location of serving cell
In our views, Option 1 and 2 are not really viable in the sense that there is a trade-off between updating the SI very frequently or have an outdated cell centre. Even if Option 2 provides multiple cell centre locations in one SI message, there is still some signalling overhead and/or outdated cell centre.
Options 3 and 4 may require an additional offset to calculate the moving cell centre but this signalling would be a one-off and the calculation would not be too difficult for the UE. So it is preferrable compared to Option1 and 2.
Option 5 considers that the UE can already acquire the cell centre by reusing the epoch time associated with a broadcast cell centre. However, since no new information is needed, the UE needs to know whether the cell is earth-moving and needs to calculate the current cell centre location. The main difference with Option 3 is that the cell reference location is used (and offset computed with the ephemeris) instead of the sub-satellite point (computed with the ephemeris) and offset is provided by cell.
One more consideration is whether the earth-moving satellite would steer its beam perpendicularly to the Earth or steer it at an angle. Since this is an Earth-moving satellite, we would argue that the former would be most efficient and that steering the beam would not be suitable.
If we assume that the earth-moving satellite has a perpendicular beam, then Option 3 and Option 5 are equivalent and the “no offset required in option 3” would essentially be the explicit indication of an earth-moving cell required in Option 5. However, since it may not be precluded that the satellite steers its beam and since the already broadcast cell reference location essentially already contains the “sub-satellite location + offset”, we prefer Option 5.
Furthermore, since there are other specificities or earth-moving cells, the information regarding the cell type may be acquired implicitly.
Proposal 1: In Earth-moving cell, regarding how to provide the reference location of serving cell, reference location corresponding to the epochTime (reuse the existing epochTime) is used. FFS if explicit cell type is necessary for this purpose.
· Proposal 4: Assistance information of neighbour cell for UE to estimate when the neighbour cell starts providing coverage
In our view, the cell (re)selection procedure in NTN is already complex and this would add additional burden on UEs in idle mode so we prefer not to pursue optimisations on this topic.
Proposal 2: Assistance information below of a neighbour cell to be used for UE to estimate when the neighbour cell starts providing coverage at the present UE location is not pursued.
· Proposal 8: Assistance information for UE to identify an area where TN network is available
There will be a very high amount of neighbouring TN cells, located mostly together outside of sea/mountain/desert areas. Hence, indicating the coverage of neighbouring cell such as proposed in Option 1 and 6 does not seem feasible. Instead, we prefer to indicate TN and NTN-only zones, where the UE could refrain from performing TN cell measurements as agreed in Proposal 9 of [1].
Option 2 could work but the NW would need to provide an entire map of its coverage are, which seems complicated.
In our view, Option 4 is equivalent to indicating TN zones, which is fine although the wording is unclear. 
Option 5 provides additional information per TN zone, which can be useful although it is unclear what the role of the “certain criteria” would be.
Also, we believe the polygon shape captured in TS 23.032 should be a baseline to describe TN zones, whether Option 2, 4, 5, or other is selected.
Proposal 3: The gNB indicates TN zones where UE can perform TN neighbour cell measurements.
Proposal 4: As a baseline, the polygon shape captured in TS 23.032 should be used to describe TN zones.
3. Conclusion
In this paper, we analyse the remaining issue and make the following proposals:
Proposal 1: In Earth-moving cell, regarding how to provide the reference location of serving cell, reference location corresponding to the epochTime (reuse the existing epochTime) is used. FFS if explicit cell type is necessary for this purpose.
Proposal 2: Assistance information below of a neighbour cell to be used for UE to estimate when the neighbour cell starts providing coverage at the present UE location is not pursued.
Proposal 3: The gNB indicates TN zones where UE can perform TN neighbour cell measurements.
Proposal 4: As a baseline, the polygon shape captured in TS 23.032 should be used to describe TN zones.
Reference
[1] R2-2210860, Report of [AT119bis-e][117][NR NTN Enh] cell reselection enhancements (Intel)
