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1. Introduction
In the past meetings, following statements were agreed.
	RAN2#120 agreement:
1. Continue the discussion on whether to introduce explicit indication to identify TN cells from inter-frequency list and inter-RAT frequency list (FFS on the granularity) or whether we rely on implicit information.
RAN2#121 agreements:
1.	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):
[bookmark: _Hlk131776975]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.
2. TN coverage area information will be associated to the frequency information.
3. As a baseline, broadcast signalling is used to provide the information on the TN coverage area for UEs supporting NTN.


In this contribution, we provide our views on measurement relaxation for TN neighbor cells in an area where there is no TN network coverage.
2. Discussion
In the last meeting, RAN2 discussed whether UE needs explicit indicator to identify TN cell/frequency but it is postponed to next meeting. As agreed in the last meeting, NW indicates an area information about TN coverage per frequency. UE easily notices the TN frequency with area information. On the other hand, some companies are concerned on the case when TN and NTN cells are deployed within the same frequency. In that case, if NW configures area information to the frequency, UE cannot perform measurement relaxation on TN cell because it cannot identify TN cell. However, we think that NW does not configure area information because UE should perform measurement on NTN neighbor cells. If NW does not configure area information to the frequency, UE does not need to identify TN cell. Therefore, the explicit indicator to identify TN cell/frequency is not needed for any case.
Observation 1	UE can identify TN frequency with area information about TN coverage, in which NW indicates area information of TN coverage per frequency.
Observation 2	Even if NTN and TN cells are deployed within the same frequency, UE does not need to identify TN cell if NW does not configure area information on the frequency.
[bookmark: _Hlk131777762]Proposal 1	Explicit indicator for identifying TN cell/frequency is not needed.
There are three options of the format of area information as follows:
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.
Option 1 is the simplest but lowest accuracy of geographical area description. Option 2 is more accurate than Option 1 but can be used in the case when the NTN coverage area is divided into TN coverage and NTN-only coverage. Option 6 can provide a detailed description of TN coverage geographical area. However, Option 6 is expected to have considerable signaling overhead. Option 6 is more suitable to be provided via dedicated signalling instead broadcast signalling. As a baseline, Option 1 is considered for providing area information via broadcast signalling.
Proposal 2	NW indicates area information with location coordinates of area center and radius.
Due to extensive coverage of NTN cell, various kind of topography may be located under the coverage of NTN cell. For example, in case of shore, there are three kinds of geography: headland, straight line of shore and bay as illustrated in Figure 1. For the headland (Case1-1 and Case2-1 in Figure 1), NW can describe TN coverage as single dotted circle. For the bay (Case 1-2 and Case2-2 in Figure 1), NW can describe an area where there is no TN coverage as single dotted and patterned circle. If NW tries to describe TN coverage only with dotted circle, quite a lot circles are needed to describe TN coverage. As we can see in example, area information can be efficiently signalled if NW can indicate an area having no TN coverage. To enable indicating such complement area information, we propose to allow NW to configure positive area information (TN coverage area) or negative area information (no TN coverage area).
[image: ]
Figure 1 Illustration of various topography under LEO NTN cell coverage.
[image: ]
Figure 2 Illustration of GEO NTN cell coverage with positive area and negative area. Positive area needs more signaling than negative area.
Observation 3	Area information can be efficiently signalled if NW can describe an area having no TN coverage in case when TN coverage has crescent shape.
Proposal 3	Allow NW to configure positive area information (TN coverage area) or negative area information (no TN coverage area).
3. Conclusion
In this contribution, following statements are proposed:
Observation 1	UE can identify TN frequency with area information about TN coverage, in which NW indicates area information of TN coverage per frequency.
Observation 2	Even if NTN and TN cells are deployed within the same frequency, UE does not need to identify TN cell if NW does not configure area information on the frequency.
Proposal 1	Explicit indicator for identifying TN cell/frequency is not needed.
Proposal 2	NW indicates area information with location coordinates of area center and radius.
Observation 3	Area information can be efficiently signalled if NW can describe an area having no TN coverage in case when TN coverage has crescent shape.
Proposal 3	Allow NW to configure positive area information (TN coverage area) or negative area information (no TN coverage area).
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