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1	Introduction
It has been identified in [1],[2] that the UE positioning information is beneficial for a) uplink timing advance and random access in NTN for Doppler compensation and delay compensation, b) for cell selection/reselection and mobility enhancements, and c) country identification in case of NTN cells covering multiple countries [2]. Further it has been widely recognized the need to support UEs with and without GNSS capability. In this contribution, we look at the latency criticality for the above requirements and the solution options and assumptions we could consider and highlight the need to study the validity of existing positioning methods.

2	Positioning latency requirements for NTN use cases and the validity of existing positioning methods
The latency requirements for the identified NTN use cases (UL timing advance/Doppler compensation, cell selection/re-selection/Mobility enhancements, Country Identification) where UE location information might be beneficial vary considerably. The latency requirement for UE location identification for UL timing advance/Doppler compensation and cell selection/re-selection and Mobility enhancements are more critical. 
Observation 1: The latency requirement for UE positioning for UL timing advance/Doppler compensation and cell selection/re-selection and Mobility enhancements are more critical compared to Country Identification.
The impact of moving LEO satellite system on the validity and accuracy of positioning related measurements in case of terrestrial positioning methods including OTDOA, E-cell id etc. remains to be studied. 
Proposal 1: RAN2 to study the validity and performance (i.e. accuracy and latency) of Rel-16 terrestrial positioning methods for NTN.

3	UE based positioning and location reporting
The availability of the location information at the UE is subject to the UE capability. If the UE is GNSS capable, then the location information is assumed to be available at the UE using at least the standalone GNSS positioning. In Rel-16 the UE based positioning would be possible for the UEs with A-GNSS, OTDOA and DL-AoD positioning capability but requires network assistance from LMF and, optionally, broadcast of assistance data using system information broadcasts. With the existing NR positioning architecture, due to LPP protocol termination points at UE and LMF, irrespective of the configured positioning method (e.g. OTDOA, E-CID, A-GNSS, WLAN etc) [2], the LMF holds the location information and the NG RAN node cannot consume the UE location information from LMF. However, RAN3 is studying options for having the LMF locally in NG RAN or have NG RAN send request to LMF for UE location information. Alternatively, the Rel-16 MDT framework seem to provide a provision to report the UE location as part of measurement reports via RRC signalling when MDT is configured but this is based on best effort only and relies on UE standalone GNSS capability. The suitability of Rel-16 MDT framework [3] for NTN requirements is subject to a detailed further study.
Observation 2: The suitability of Rel-16 MDT framework to fulfil NTN UE positioning requirements is subject to a detailed further study.
4	UE assisted and Network based positioning and location reporting
It would be ideal to support the existing Rel-16 UE positioning framework (architecture and protocols) and methods in NR for NTN. However, NTN systems is sensitive to large positioning latency and it remains to be studied, which Rel-16 positioning methods are best suited for NTN and what enhancements, if any, are required for the existing methods to use for NTN.
Observation 3: The large latency in NTN systems might have some adverse impacts on the functioning of existing network configured positioning methods.
Proposal 2: RAN2 to study which of the existing NR Release 16 UE positioning methods are best suited for NTN and what potential enhancements to Rel-16 positioning capabilities are required for use in NTN.
Any new UE positioning methods specifically for NTN e.g. inspired from positioning in legacy satellite system based on DTOA and FDOA and optionally including UL or DL reference signal-based location determination could also be considered provided RAN1 can confirm the feasibility of those methods. Any new UE positioning method for NTN should respect Rel.16 UE positioning functional architecture [3].
Observation 4: Any new positioning methods specifically for NTN e.g. inspired from positioning in legacy satellite system should be studied provided that RAN1 confirms the feasibility and benefit of those and compliance with UE positioning architecture.

4	Conclusion
Observation 1: The latency requirement for UE positioning for UL timing advance/Doppler compensation and cell selection/re-selection and Mobility enhancements are more critical compared to Country Identification.
Proposal 1: RAN2 to study the validity and performance (i.e. accuracy and latency) of Rel-16 terrestrial positioning methods for NTN.
Observation 2: The suitability of Rel-16 MDT framework to fulfil NTN UE positioning requirements is subject to a detailed further study.
Observation 3: The large latency in NTN systems might have some adverse impacts on the functioning of existing network configured positioning methods.
Proposal 2: RAN2 to study which of the existing NR Release 16 UE positioning methods are best suited for NTN and what potential enhancements to Rel.16 positioning capabilities are required for use in NTN.
Observation 4: Any new positioning methods specifically for NTN e.g. inspired from positioning in legacy satellite system should also be studied provided that RAN1 confirms the feasibility and benefit of those and compliance with UE positioning architecture.
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The suitability of Rel-16 MDT framework for NTN requirements is subject to a detailed further study.
New positioning methods specifically for NTN and inspired from positioning in legacy satellite system (e.g. based on DTOA and DFOA measurements) should be further studied. This is provided that, RAN1 confirms the feasibility and benefit of those and the compliance with Rel. 16 UE positioning architecture.
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