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1	Introduction
In order to reduce UE power consumption for NTN-TN cell reselection in an area without TN network coverage, following agreement was reached in RAN2 #119bis meeting [1].
Agreements:
2. UE is not required to perform neighbour cell measurements for TN neighbour cells in an area where there is no TN network coverage.

Further in RAN2#121 meeting it was agreed to provide TN coverage area information explicitly from network to assist UE for NTN-TN cell reselection. Three options are listed for further discussion with taking signalling overhead into account [2].
RAN2 #121 Agreements:
1. ...
2. RAN2 adopts explicit description of geographical TN area, and focuses on the following options for further discussion, taking the signalling overhead into account (FFS on the accuracy of the information):
	Option 1: The corresponding geographical area information is provided by network with location coordinates of area center and radius.
	Option 2: a boundary line is provided by network in the format of a list of location coordinates, additionally an indication can be used to indicate which side is the TN side
	Option 6: for each TN area, a list of locations is provided by network, and the corresponding close shape could be illustrated by a polygon connecting these points within the list.

In this contribution we discuss the signalling overhead of the three options, and propose to take Option 1 as baseline with modification.
2	Discussion
For NTN-TN cell reselection, network may prioritize TN cells for the consideration of UE power efficiency and better user experience. 
According to RAN2# 119bis agreement [1], UE may not perform measurements of TN neighbour cells when there is no TN coverage available. In that sense, the geographical information of TN areas assists UE to initiate measurements of TN neighbour cells when the UE moving close to or entering an area with TN coverage.
Observation 1: The geographical area information of TN is provided by network to assist UE to initiate measurements of TN neighbouring cells for NTN-TN cell reselection.

2.1 Signalling overhead of TN area geographical information
The precision of illustrating the scope of a TA area may affect the time a NTN UE initiating measurements of TN neighbouring cells. However, the description of TN area information should be able to present various deployment and distributions of TN areas.
Observation 2: The description of TN area information should be able to present various deployments and distribution of TN areas. 
As shown in the following figures, Option 2 presenting TN areas by boundary lines could precisely draw the coastal line of a continent (Figure 1c), but requires more information to describe the location coordinates in the deployment scenario of islands (Figure 1a, Figure 1b). Comparing with Option 1 (TN area centre and radius), Option 6 using a list of coordinates and close shape for presenting the geographical information of each TN area needs more coordinates and requires the discussion of the illustration of “shapes”. 
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There may be many TN areas overlapped with the coverage of a NTN cell, the precision of the presentation of TA area information could be a trade-off with signalling overhead. Using area centre and radius would be an efficient way of illustrating a TN area.
Observation 3: Considering signalling overhead, using area centre and radius is efficient of the description of a TN area.
Proposal 1: It is proposed to take Option 1 (coordinates of TA centre and radius) as a baseline for the description of geographical information of a TN area.

2.2	Description of a TN area
A TN area could consist of multiple TN cells. The scope of a TN area may roughly in the shape of circle (e.g., Figure 1a, Figure 1b), or a partial of a circle (e.g., Figure 1c). Take Figure 1c as an example, the geographical information of the TN area could be presented by the centre and the radius of a circle covering the TN area. The centre and the radius of the circle is not the centre and the radius of the TN area. Hence, it is not necessary to limit the description of a TN area geographical information by using centre and radius of the TN area. The coordinates of a reference location and a distance threshold could be adopted to illustrate a TN area or a partial of a TN area.
Observation 4: To present the various deployments of TN areas, it is not necessary to limit the description of a TN area geographical information by using centre and radius of the TN area. 
Accordingly, we propose to modify Option 1 in the agreement of RAN2#121 meeting to “The corresponding geographical area information is provided by network with location coordinates of a reference location and a distance threshold”. 
Proposal 2: It is proposed to modify Option 1 to “The corresponding geographical area information is provided by network with location coordinates of a reference location and a distance threshold”.

3	Conclusion
The summarize of our observations are listed below:
Observation 1: The geographical area information of TN is provided by network to assist UE to initiate measurements of TN neighbouring cells for NTN-TN cell reselection.
Observation 2: The description of TN area information should be able to present various deployments and distribution of TN areas.
Observation 3: Considering signalling overhead, using area centre and radius is efficient of the description of a TN area.
Observation 4: To present the various deployments of TN areas, it is not necessary to limit the description of a TN area geographical information by using centre and radius of the TN area.

Based on the observations, we submit the following proposals:
Proposal 1: It is proposed to take Option 1 (coordinates of TA centre and radius) as a baseline for the description of geographical information of a TN area.
Proposal 2: It is proposed to modify Option 1 to “The corresponding geographical area information is provided by network with location coordinates of a reference location and a distance threshold”.
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