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1. Introduction 
RAN3 agreed that a cell ID as use in the User Location Information on the NG/N2 interface corresponds to a fixed geographical area, and the Tracking Area is coupled with geographical area. On how to provide the said Cell ID, in 3GPP RAN2#113e meeting, RAN2 agreed that Approach b) The cell ID used on Uu SIB content (and probably on Xn) is decoupled from cell ID used on NG(N2). We think Approach b) is a more feasible solution comparing with Approach a), but it may also introduce additional problems especially when we consider that a satellite beam can be large enough to spill over multiple countries. In this contribution, we address the issue of satellite cell spanning over multiple countries. 
2. Discussion

With Approach b), RAN needs to perform the mapping between self-constructed fixed cell identity and broadcasted cell identity. When AS security is not enabled, some coarse information e.g. broadcasted cell ID, TAC etc may be used to determine the fixed cell identity. When the fixed cell ID corresponds to a large geographical area and when a satellite beam coverage is large enough to cover multiple countries, that coarse information may not be adequate to identify where and in which country the UE’s physical location is. Therefore, it may cause the UE to register in the core network where it should not. For connected UEs, the spillage of cell coverage over country boundaries may lead the UE to access services that are not allowed or unlicensed in the country where the UE is physically located. The issue exists in both the moving cell and earth fixed scenario which indicates that it is not a temporary problem. Therefore, we will need a solution to enforce that UE should only use the core network of the PLMN in the country where UE is physically located.  
In terrestrial networks, cell coverage spillage over national boundaries can be minimized via radio network planning/optimization and network side implementation e.g. to adjust the antenna tilting angle. It is not feasible to implement a similar measure in NTN. Furthermore, in terrestrial networks, the network can designate a proper PLMN identifier list whereas in NTN, it is not feasible as the NTN cell may across different countries so all the possible PLMNs should be included.
RAN3 has discussed this issue and has decided that if at AMF selection the NG-RAN node detects that the UE is in a different country to that served by the AMF, NAS Node Selection Function should be implemented. A requirement for this solution is that the UE’s location information should be available to network. One straightforward solution is that the UE’s location information e.g. GNSS coordinates are provided to network. Then based on this location information, the network can determine the country in which the UE is physically located. The network can then decide whether the corresponding registration/service request is allowed or not on that selected PLMN.  
Proposal 1: UE location information is provided to the RAN in order to allow the network to select a proper PLMN in accordance with UE’s physical location.
UE’s location information should not only be provided during the registration procedure, but also after RRC connection has been established and UE is already in RRC_CONNECTED. If the NG-RAN node detects that the UE is in a different country to that served by the AMF, the NG-RAN should perform an NG handover to change to an appropriate AMF. This imposes the requirement that UE should also report its location information regularly in RRC_CONNECTED. 
Proposal 2: UE location information is provided to network when it is in RRC_CONNECTED in order to allow an NG handover in accordance with its physical location.

Any possible optimizations in order to trade-off between location information accuracy and signalling overhead may be studied further.
With the network knowing the UE’s current location, national boundary contour information may also be needed for the network to decide in which country the UE is located. How to notify such information is in RAN3 scope. But we could further discuss how to exploit such national boundary contour information if it is available to network.  
3. Conclusion

We propose RAN2 to discuss the proposals as follows.

Proposal 1: UE location information is provided to the RAN in order to allow the network to select a proper PLMN in accordance with UE’s physical location.

Proposal 2: UE location information is provided to network when it is in RRC_CONNECTED in order to allow an NG handover in accordance with its physical location.

