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1. Introduction
During the RAN2 #121bis meeting, it was agreed that:
	1. For signalling 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


Some discussion from email discussion 106 [1] was postponed: 
	Proposal 2: Frequency information for each TN coverage area is indicated directly in the TN coverage area list
· Postponed to the next meeting. To be discussed together with the discussion on which SIB will be used, possibly based on evaluation of the signalling overhead
Proposal 4: TN coverage area list is sent in other SIB than SIB19. FFS if a new “SIB-NTN” is introduced or any of the existing SIBs is used.
· Postponed


In this paper, we provide our views on these topics.
2. Discussion
[bookmark: _Hlk85194802]Following last meeting’s agreement to allow broadcast signalling of TN coverage information, the question of providing additional dedicated signalling was left open. It must be noted that this would need to be achieved by an NTN cell, otherwise the UE would already be connected to a TN cell.
Some UEs close to a TN zone may indeed benefit from dedicated information regarding available cells. However, the amount of UEs that may be between TN and NTN zones, and the diversity of specific cells that would be relevant would represent too high a load to signal. Hence, dedicated signalling should not be considered.
Proposal 1: Dedicated signalling of TN coverage is not considered.
During RAN2 #121, it was agreed that “TN coverage area information will be associated to the frequency information”. However, it is still unclear how this information is provided, as discussed in [1]. We see two main options to associate frequency and geographical area:
· Option 1: Per geographical area, indicate available cells with associated frequencies.
· Option 2: Per frequency, indicate areas with TN coverage.
Option 1 is beneficial to account for band/frequency list that may differ between countries (which will happen within an NTN cell) and for future proofing of band usage that may change over time.
Option 2 has the advantage that it can reuse current signalling and simply adding geographical information per frequency.
Another thing to consider is the signalling overhead. Depending on the number of geographical zones, the number of indicated frequencies, and how these are associated, one option may be more optimised. Given that various separated geographical areas (e.g. countries separated by a sea or mountain range) may use different frequencies, from a UE point of view, it may be more interesting to acquire a valid frequency list according to its position (Option 1), rather than acquiring signalling associated with each frequency and then checking the geographical area. This way, different sets of frequencies may also be indicated to signal a country border regardless of whether there exists an NTN-only zone in between them.
Furthermore, there have been discussions about signalling NTN-only zones, typically by associating it with an empty frequency list. This could be easily achieved with Option 1.
Proposal 2: RAN2 to choose TN coverage signalling between per geographical area (Option 1) and per frequency (Option 2).
For the reasons explained above, we have a slight preference for Option 1, as this would be more convenient for UEs to only acquire frequency information relevant to their position and there is a possibility that frequencies may differ depending on geographical zones (i.e. countries), and it supports NTN-only zone easily.
Proposal 3: TN coverage and associated frequencies signalling is broadcast per geographical area.
Moreover, a geographical area (e.g., coast) may be far different from a circular shape, instead it can be divided into multiple ellipsoids. As for ASN.1 design, it means that a list of coordinates + radius together can represent a geographical area. This would avoid repeating the same associated frequencies list for each adjacent/overlapping circular area belonging to the same geographical area.
Proposal 4: A single geographical area can be represented by a list of (coordinates + radius).
Based on the discussion last meeting [1], it is generally agreed that:
· The number of indicated TN zones (size or the TN coverage list) should be large, with most companies citing 16 or over.
· Most of the signalling overhead comes from the size of the coordinates.
· We wish to optimise such signalling based on a typical NTN deployment.
The discussion of whether TN coverage is indicated in a new SIB was not concluded last meeting, pending further discussion on signalling overhead.
Ideally, we would use SIB4 for inter-frequency information, however, the signalling overhead may be too large for SIB4. Since this information is specific to NTN cells, other companies have mentioned the possibility of reusing SIB19. However, the size of SIB19 is fixed only about 1000 bits are left. This does not allow flexibility to signal many geographical areas. Hence, we prefer to introduce a new SIB for this purpose.
Proposal 5: A new SIB is introduced for TN coverage signalling.
3. Conclusion
In this paper, we make the following proposals: 
Proposal 1: Dedicated signalling of TN coverage is not considered.
Proposal 2: RAN2 to choose TN coverage signalling between per geographical area (Option 1) and per frequency (Option 2).
Proposal 3: TN coverage signalling is broadcast per geographical area.
Proposal 4: A single geographical area can be represented by a list of (coordinates + radius).
Proposal 5: A new SIB is introduced for TN coverage signalling.
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