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1. Introduction
During RAN2 #121bis-e it was agreed that:
	· For signaling the TN coverage, the corresponding geographical area information is provided by broadcast signalling by the network via a list of (possibly overlapping) areas where each area is defined using center location coordinates + radius (where the area is meant to describe a group of cells, not just a single one). FFS on the SIB. FFS on whether additional information in dedicated signalling is needed/useful


During RAN2 #122 it was agreed that:
	· An RRC_IDLE/RRC_INACTIVE UE is not required to perform neighbour cell measurements for cell reselection for a TN frequency in the area, if configured, where there is no coverage of that frequency, regardless of the frequency priority


During RAN2 #123 it was agreed that:
	A TN coverage area configuration is associated with a TN coverage Area ID. The frequency information for TN coverage area is indicated by adding TN coverage area IDs in SIB4 and SIB5.



In [Post123][NR NTN Enh] Remaining Open Issues (Thales), the following is highlighted for this topic: 
	· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]
· Details of a new SIB to provide the TN coverage information in NTN cell
· Specify broadcast of NTN information in TN cell for NTN-TN service continuity


During RAN2 #123bis, it was agreed that:
	The maximum number of TN coverage area information is 32 (5 bits)


In this paper, we provide our views on these topics.
2. Discussion
[bookmark: _Hlk85194802]It was agreed to add TN coverage area IDs to existing frequency information in SIB 4/5. It is understood that UEs only scan indicated frequencies when they are located in a TN coverage areas to reduce power consumption.
Outside of the indicated coverage areas, there are two options:
1) UEs consider all frequencies when outside of TN coverage areas
2) UEs do not consider any TN frequencies (TBD) outside of TN coverage areas

The agreement in RAN2 #122 seems to be in line with the second option: “not required to perform neighbour cell measurements for cell reselection for a TN frequency in the area, if configured, where there is no coverage of that frequency”.
However, it is impossible to perfectly indicate TN (and NTN-only) areas with the limited signalling and its associated overhead. Therefore, there will be simplifications with false positives (TN coverages areas overlapping with NTN-only zones) and maybe also false negatives (where some TN cells are not indicated by “TN coverage areas” due to limited coverage area granularity).
In the case of false negatives, the NW may decide to avoid these; but this would come at the cost of larger false positive zones. Either way, it would be beneficial for UEs to be aware of NTN-only zones where UEs should not scan for TN frequencies and save energy.
Observation 1: If UEs should not scan TN frequencies outside of explicitly indicated TN coverage areas, then the NW should configure very large TN coverage areas to avoid false negatives.
Proposal 1: The network can define specific NTN-only zones, associated with a coverage area, where UEs should not scan TN frequencies.

Since it was agreed to indicate TN coverage areas with an associated frequency and a “center location coordinates + radius”, it would be beneficial to reuse this format to indicate NTN-only zones.
As coverage area ID are associated with frequency information in legacy SIB 4/5, we see two options to implement NTN-only zones:
1) A new empty frequency is added in SIB 4/5, associated with one or multiple coverage area IDs
2) In the new SIB, coverage areas may implicitly (if not associated with a frequency) or explicitly (e.g. with a bit) indicate an NTN-only zone
Proposal 2: To implement NTN-only zones, RAN2 should discuss two options: 1) Introduce an empty frequency IE in SIB 4/5 associated with NTN-only coverage area(s); 2) Indicate in the coverage area IEs (implicitly or explicitly) whether it defines a TN or NTN coverage area

Furthermore, the geographic indication (a circle) to define coverage areas is not very precise (arguably so, to save overhead). Thus, it was thus agreed that multiple areas could be overlapping to be able to represent a more complex shape.
Observation 2: Multiple coverage areas can overlap.
In the scenario where these areas are TN coverage areas, it would be reasonable that a UE could scan for all the indicated frequencies, which may be different. Indeed, a UE could be at a border between two countries using different bands/frequencies, but could be interested in both frequencies.
Observation 3: For TN areas overlapping, a UE can use all the signalled frequencies for cell (re)selection.
However, if a TN and an NTN-only area overlap, there are two possible scenarios:
1) The UE prioritises the TN coverage information.
2) The UE prioritises the NTN-only coverage, i.e. does not scan broadcast TN frequencies.
Both options have merits depending on the scenario. In the first option, a very large NTN-only area could be defined with small TN coverage areas inside of it, e.g. for an archipelago in the middle of an ocean. Conversely, in the second option, a smaller NTN-only coverage area could be defined to reduce a bigger TN coverage area. Such an example is shown in the figure below over the Gulf of Mexico.
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To save signalling, it is more efficient to having as big a circle as possible. Then, this red circle (NTN-only) can be adjusted with smaller green circles (TN areas) to correct the initial large zone’s imperfections. Lastly, in this example, a third layer of smaller red circles can further refine the coverage, depending on a compromise between desired granularity and signalling overhead.
Hence, we argue that both options may be useful.
Observation 4: Having multiple layers of TN and NTN-only areas allows the definition of a more complex TN/NTN border with only a few circles. 
Alternately, to make signalling less complex, the cell could indicate which type of area has priority at a cell level. Indeed, Different cells may have different border configuration, with either:
· Small TN zones in a large NTN-only area, e.g. islands in the middle of an ocean, small cities in the middle of a desert
· Small NTN-only zones in a large TN area, e.g. a mountain range, a desert, a large forest
In this case, indicating whether a TN coverage area or an NTN coverage area has priority would already provide a lot of gain, without the need for the finer granularity of having multiple layers as in the solution proposed before.
In conclusion, we propose three options to clarify UE behaviour in case of overlapping coverage areas, potentially with contradictory information:
Proposal 3: For overlapping areas, the UE should follow one of these three rules:
Option 1: The UE uses all the frequencies indicated in the different coverage areas for cell (re)selection, i.e. TN is always considered if case of overlap with NTN-only area.
Option 2: The network indicates, at coverage area level, which coverage area is prioritised.
Option 3: The network indicates, at cell level, whether TN or NTN-only areas are prioritised.
3. Conclusion
In this paper, we make the following observations and proposals:
Proposal 1: The network can define specific NTN-only zones, associated with a coverage area, where UEs should not scan TN frequencies.
Proposal 2: To implement NTN-only zones, RAN2 should discuss two options: 1) Introduce an empty frequency IE in SIB 4/5 associated with NTN-only coverage area(s); 2) Indicate in the coverage area IEs (implicitly or explicitly) whether it defines a TN or NTN coverage area
Proposal 3: For overlapping areas, the UE should follow one of these three rules:
Option 1: The UE uses all the frequencies indicated in the different coverage areas for cell (re)selection, i.e. TN is always considered if case of overlap with NTN-only area.
Option 2: The network indicates, at coverage area level, which coverage area is prioritised.
Option 3: The network indicates, at cell level, whether TN or NTN-only areas are prioritised.
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