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1. Introduction
In the last meeting, following statements were agreed.
	RAN2#123bis Agreements:
1.	The maximum number of TN coverage area information is 32 (5 bits)
2.	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)


In this document, we provide our views on allowing network to provide a negative area where there is no TN coverage within the area information.
2. Discussion
In the last meeting, introduction of negative area where there is no TN coverage is discussed. For network signaling point of view, it can be beneficial to represent the topography of TN coverage. 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 positive area, where there is TN coverage. 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 negative area. If NW tries to describe TN coverage only with positive area, quite a lot of circles are needed to describe such topography. 
[image: ]
Figure 1 Illustration of various topography under LEO NTN cell coverage.
As we can see in the next example illustrated in Figure 2, 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 (there is TN coverage within the area information) or negative area information (no TN coverage area).
[image: ][image: ]
Figure 2 Illustration of GEO NTN cell coverage and TN coverage represented by the positive area (left) and the negative area (right). 24 positive areas are needed. On the other hand, 12 negative areas are needed.
Observation 1	Area information can be efficiently signaled if NW can describe an area having no TN coverage.
Proposal 1	Allow network to configure positive area information (TN coverage area) or negative area information (no TN coverage area).
For the positive area, UE behavior is done, as we discussed previously. The UE performs measurement on associated TN frequency when it is located within at least one of the TN coverage information. The UE does not perform measurement on all TN frequencies when it is not located within at least one of the TN coverage information. For the negative area, UE behavior should be reversed from the UE behavior of the positive area case. The UE does not perform measurement on all TN frequencies when it is located within at least one of the TN coverage information. The UE performs normal measurements on TN frequency when it is not located within at least one of the TN coverage information. As a result, the negative area signaling needs only one additional bit to TN coverage information.
Proposal 2	For negative area, the UE behavior is reversed from that of the positive area as follows:
-   UE does not perform measurement on all TN frequencies when it is located within at least one 
    of TN coverage information.
-   UE performs normal measurement when it is not located within at least one of TN coverage 
    information.
Proposal 3	Only 1-bit is added to introduce the negative area.
3. Conclusion
In this contribution, following statements are proposed:
Observation 1	Area information can be efficiently signaled if NW can describe an area having no TN coverage.
Proposal 1	Allow network to configure positive area information (TN coverage area) or negative area information (no TN coverage area).
Proposal 2	For negative area, the UE behavior is reversed from that of the positive area as follows:
-   UE does not perform measurement on all TN frequencies when it is located within at least one 
    of TN coverage information.
-   UE performs normal measurement when it is not located within at least one of TN coverage 
    information.
Proposal 3	Only 1-bit is added in TN coverage information to represent the negative area.
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