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1	Introduction
Support of Location reporting from IoT-NTN devices is one of the open issues for IoT-NTN Work Item. In this discussion paper we analyse this open issue for further way forward in Rel-17.

2	Discussion
As the coverage of NTN satellite is larger than terrestrial cells, single satellite may need to support multiple cells which needs to be defined based on the geographical boundary of terrestrial area. Identification of UE at this earth fixed cell level requires the UE to report at least its course location. NTN system also support multiple tracking areas to allow division of given coverage into multiple tracking areas to reduce the paging load. Assignment of tracking area list to UE should be based on UE location in this scenario. Here also the UE location information is essential at network. So location reporting at least at course level is needed in Rel-17 for the basic operations.
Proposal 1: At least course level UE location reporting is supported in Rel-17 for IoT-NTN.
Some of the issues related to location reporting are user privacy and user concern for location reporting. These issues are expected to be addressed in SA2/SA3  and outside RAN2 scope. As per LS from SA3 enabling AS security before UE reporting the location is needed as minimum to avoid the reliability issues associated with the reported location. In case of NB-IoT or LTE-M UE using UP solution the AS security is preserved and it is activated on completion of RRC Connection Resume procedure from RRC-IDLE state with suspended RRC configuration. The UE may trigger location reporting after this step in this scenario. This functionality can be supported for IoT-NTN without additional changes.
Proposal 2: For UP Solution Location reporting from IoT-NTN UE shall be supported after RRC Connection Resume procedure.
For NR-NTN, RAN2 is checking the possibility of activating course UE location reporting without UE consent with SA3. The decision taken for NR-NTN related to user consent can be considered for eMTC UP solution.
Proposal 3: For the dependency for user consent for course location reporting UP solution for IoT-NTN RAN2 to follow the decision of NR-NTN.
For control plane solution case, course location reporting via RRC signalling may lead to reliability issue for the reported location as it is sent as plain text. Only option possible for CP solution is to send the location reporting using NAS signalling to MME and MME inform back the location to RAN. As SA2 is not considering this solution for Rel-17 and also indicated that location reporting is not essential for NB-IoT NTN (Ref S2-2201333), location reporting for NB-IoT is not required for Rel-17. Further enhancements can be revisited if needed for TA estimation and CGI mapping in Rel-18.
Proposal 4: Location Reporting is not supported for NB-IoT CP Solution over NTN in Rel-17.


3	Conclusion
In this discussion paper we analyse the need and challenges for supporting location reporting for IoT-NTN. We make following proposals based on the analysis.
Proposal 1: At least course level UE location reporting is supported in Rel-17 for IoT-NTN.
Proposal 2: For UP Solution Location reporting from IoT-NTN UE shall be supported after RRC Resume procedure completion.
Proposal 3: For the dependency for user consent for course location reporting in UP solution for IoT-NTN , RAN2 to follow the decision of NR-NTN.
Proposal 4: Location Reporting is not supported for NB-IoT CP Solution over NTN in Rel-17.
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