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1 Introduction
A newly started Rel-18 Study Item at RAN#96, entitled as “Study on requirements and use cases for network verified UE location for Non-Terrestrial-Networks (NTN) in NR”, had as an objective to study detailed regulatory requirements for network-verified UE location for NTN and for potential use cases/services (i.e., emergency call, lawful intercept, public warning, charging/billing) [1].
In fact, the Rel-18 SI was started and completed at RAN#96 resulting in a corresponding Technical Report, TR 38.882, that identifies the use cases and requirements (e.g. accuracy, privacy, reliability, latency), for the network to verify the reported UE location, in order to support regulatory services [2].
One requirement is that network operators of NTN need to know reliably of the location information of a UE attached to the network in order to select the appropriate core network residing in the country corresponding to the UE’s location.
In this contribution, we propose a straight forward solution for NTN to verify UE reported location information with the support of TNs. 
2 Solution discussion 
The aim of the study on solutions is to identify means of how a UE’s reported location can be verified by the NTN to comply with the requirements in [1, 2].
During the discussion at RAN#96, Deutsche Telekom already proposed to make use of TNs to verify the UE location.
As it is assumed that the UE is connected to the NTN when it has reported its GNSS based location, the NTN can instruct the UE via RRC signalling to perform measurements, identification and reporting of TN neighbouring cells. The instructed reading of BCCH / SIB on defined frequencies is in general supported by any NR UE.
It is proposed to study, if and how the NTN can instruct the UE, which has already reported its UE location based on GNSS, to report received TN PLMN identities (MCC + MNC) from the MIB of a TN. 
Given that network verification of the UE location is required for connecting to the correct core network (here in particular the AMF) residing in the country corresponding to the UE’s location, with the information available from the UE reporting, the NTN can determine if the originally reported UE location could be correct. 
For instance, if a UE reported its location to be in Germany (based on GNSS location information), it will not be able to read and report a Greek PLMN ID (MCC/MNC) from a particular TN frequency; thus, possible cases of malicious UEs can be identified and prevented properly
In addition, at country borders, it may not always be possible to correctly determine the appropriate core network for a connecting UE because of the very large cells of NTN covering large portions of a continent. Indicatively the UE might report its location to be in Germany (based on GNSS location information), but might report a French PLMN ID (MCC/MNC) giving indication that the UE is at the border area between Germany and France. In such cases, this information can be enriched with cell quality measurements and, based on databases (of frequency allocations per country), the NTN might optimise the location estimate more precisely. In order for this info enrichment to be achieved, apart from new procedures, existing ones such as SON neighbor cell configuration or MDT procedures should be reused where possible.
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Proposal 1: RAN2 to investigate whether and how the NTN network can instruct the UE to report reference TN PLMN identities for UE location verification.
Proposal 2: RAN2 to take this solution into consideration when evaluating the need for Network verified UE location specification support in Rel-18.

3 Summary and Conclusions
We have summarized our proposals below:
Proposal 1: RAN2 to investigate whether and how the NTN network can instruct the UE to report reference TN PLMN identities for UE location verification.
Proposal 2: RAN2 to take this solution into consideration when evaluating the need for Network verified UE location specification support in Rel-18.
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