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1. Introduction
During RAN2 #121bis-e, it was agreed that:
	· For signalling the TN coverage, the corresponding geographical area information is provided by broadcast signalling by the network via a list of (possible overlapping) areas where each area is defined using centre 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 #123bis, following agreements on NTN-TN cell reselection enhancement were also made:
	· The maximum number of TN coverage area information is 32 (5 bits)
· RAN2 will not specify restrictions on TN coverage description (i.e., description of TN coverage is left to NW implementation). The signalled TN coverage can describe areas not currently covered by the satellite cell footprint (FFS how to reflect this in the specification)
· TN coverage information can be broadcast by both (quasi)earth-fixed and earth-moving cells
· The working assumption “We do not introduce new triggers making the UE reacquire the TN coverage information from SI” in Rel-18 is confirmed
· The new SIB including the TN coverage information is not an essential SIB for NTN. An NTN-capable UE does not need to consider the cell barred if it is unable to acquire the SIB when scheduled.
· Legacy SI update procedure will be used when the network updates the TN coverage information (can further check for moving cell case)


In addition, during the same RAN2 meeting, the following proposals on support of NTN cell information in TN cell were considered for further discussion in this meeting.
	· The information contained in NTN-Config IE is sufficient for the UE to adjust SMTCs and perform NTN neighbour cell measurement.
· SIB3/4 or a new SIB are not considered to broadcast NTN-config in TN cells
· If RAN2 decides to broadcast NTN-config in TN cells, SIB19 could be used.


In this paper, we would like to provide our views on the highlighted aspects on NTN-TN cell reselection enhancements.
2. Discussion on TN coverage information
[bookmark: _Hlk85194802]During RAN2 #121bis-e, it was agreed that for signalling the TN coverage, the corresponding geographical area information is provided by broadcast signalling by the network via a list of (possible overlapping) areas where each area is defined using centre location coordinates + radius (where the area is meant to describe a group of cells, not just a single one). The agreement implies that NW can designate TN coverage area as an “NTN-only area (No TN coverage area)” or “TN coverage area”. Thus, it can define certain coverage areas where UE should not or don’t need to scan TN frequencies as an “NTN only area”. 
According to the agreement in RAN2 #121bis-e, similar to the description of a “TN coverage area”, geographical area information corresponding to an “NTN-only area” can also be provided through broadcast signalling using centre location coordinates and a radius. 
However, defining the “NTN only area” using centre location coordinates and a radius may not be efficient for A-ESIM UE since they are typically located in three-dimensional airspace, unlike handheld UE, land ESIM (L-ESIM) and maritime ESIM (M-ESIM), which are situated on ground.
The figure shows an example of NTN-TN cell reselection scenarios for A-ESIM UE based on the TN coverage area description using centre location coordinates and a radius. We assume that two “TN coverage” areas and one “NTN-only” area are signalled to A-ESIM UE by NW. In this scenario, A-ESIM UE is required to scan TN frequencies when it is located in blue box area, even if TN service is not available in the red box areas. We believe that this unnecessary frequency scanning in red box areas could lead to inefficient NTN-TN cell reselection and increased power consumption. 
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Observation 1: Using only centre coordinates and a radius for the TN coverage area description may result in inefficient NTN-TN cell reselection for A-ESIM UE due to the potential for unnecessary frequency scanning in NTN-only service areas.
To address this concern in A-ESIM UE, we are exploring the possibility to define additional information in dedicated signalling associated with a three-dimensional coverage area where A-ESIM should refrain from scanning TN frequencies.
Proposal 1: RAN2 should consider the possibility of defining additional information to provide a more precise description of the TN coverage area, particularly associated with a three-dimensional coverage area where A-ESIM should avoid scanning TN frequencies.
To implement the NTN-only zone in a three-dimensional airspace, providing altitude information in addition to centre location coordinates and a radius would be valuable for describing more precise coverage areas. An example is shown in the figure below, where an “NTN-only area” or a “TN coverage area” is defined through beam centre coordinates, radius and altitude ranges.
· If the NTN-only area (D), defined by altitude information, such as altitude A, is signalled to UE by NW, UE located above altitude A should not scan TN frequencies.
· If the TN coverage area (C), defined by altitude information, such as altitude A, is signalled to UE by NW, UE located below altitude A should scan TN frequencies.
· If both the TN available area (A), defined by centre location coordinates and a radius, and the NTN-only area (D), defined by altitude information, such as altitude A, are signalled to UE by NW, UE located above altitude A should avoid scanning TN frequencies over TN available area (A)
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Proposal 2: RAN2 should consider the inclusion of altitude information, in the form of an absolute value or an altitude range, etc, in a new SIB containing the TN coverage information, along with cell centre coordinates and radius.
Proposal 3: If an “NTN-only coverage area” is signalled by NW, UE should not scan TN frequencies.
3. Discussion on support of NTN cell information in TN cell
When a certain level of NTN cell information is provided to a UE camping in TN cell, the UE will make efficient and fast cell reselection to NTN cell in TN cell edge and avoid unnecessary power consumption for searching the NTN cell. Therefore, we believe that the support of NTN cell information in TN cell would be beneficial. During RAN2 #123bis, most companies agreed that as the certain level of NTN cell information, ephemeris, common TA parameters and Kmac contained in the NTN-config IE is sufficient for UE to adjust SMTCs and perform NTN neighbour measurement.
Proposal 4: It should be supported to broadcast NTN-config as NTN cell information in TN cells.
During RAN2 #123bis, two options for broadcasting NTN-config were discussed. The use of SIB3/4/5 or the introduction of a new SIB may result in increased signalling overhead as well as greater specification impact. Consequently, our preference is to broadcast NTN-config via SIB19.
Proposal 5: It should be supported to broadcast SIB19 in TN cells.
4. Conclusion
RAN2 is kindly asked to consider following observations and proposals:
Observation 1: Using only centre coordinates and a radius for the TN coverage area description may result in inefficient NTN-TN cell reselection for A-ESIM UE due to the potential for unnecessary frequency scanning in NTN-only service areas.
Proposal 1: RAN2 should consider the possibility of defining additional information to provide a more precise description of the TN coverage area, particularly associated with a three-dimensional coverage area where A-ESIM should avoid scanning TN frequencies.
Proposal 2: RAN2 should consider the inclusion of altitude information, in the form of an absolute value or an altitude range, etc, in a new SIB containing the TN coverage information, along with cell centre coordinates and radius.
Proposal 3: If an “NTN-only coverage area” is signalled by NW, UE should not scan TN frequencies.
Proposal 4: It should be supported to broadcast NTN-config as NTN cell information in TN cells.
Proposal 5: It should be supported to broadcast SIB19 in TN cells.
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