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1	Introduction
The Study Item (SI) on solution evaluation for NR to support non-terrestrial network (NTN) has been approved in RAN #80 meeting [1], with the objectives to consolidate the potential impacts in TR 38.811 and identify the related solutions if needed. It has been identified in TR 38.811 that the UE positioning information is beneficial for uplink timing advance and random access in NTN in terms of Doppler compensation and delay compensation [2]. It is well recognized in the NTN discussions in RAN2 [4] that the use of UE position information would be useful for RRM function to enhance mobility triggers. RAN3 also has raised the issue of positioning to identify the located countries for NTN UEs in order to enable country specific policies [3]. This contribution captures various function that would use UE positioning information in NTN and highlights the constraints of existing positioning architecture to fully support positioning requirements for NTN.
2	UE positioning use case most relevant for RAN2 study
Among the different use cases (UL timing advance/Doppler compensation, Mobility, Country Identification) of NTN where UE location information shall be useful, the Mobility use case is most relevant for RAN2 study.
Observation 1: Study on the use of location information to enhance mobility scenarios is most relevant for RAN2.
In the LEO based NTN system, UEs will experience frequent mobility events even when they are stationary, due to the constant movement of the satellite. These mobility events are highly deterministic and can therefore be based on the location of the user or a combination of the user location and UE measurements. This will ensure that the mobility events improve in reliability and the need for frequent measurements can potentially be lowered. 
Observation 2: The mobility events in case of LEO based NTN system are highly deterministic and the use of location information together with UE measurements improves the reliability of mobility events and lowers the frequency of measurements.
The potential use of user location together with UE measurements would mean the use of UE location information by the RRM function at the NG RAN node as an additional mobility trigger. However, with the existing NR positioning framework, the NG RAN node has no means to fetch the UE location information, because the LPP protocol end points are between the UE and the LMF (which is co-located at the core). The LMF holds the location information and the NG RAN node has no means to request UE location information from it using the existing NR PPa protocol. Nor does the existing NR RRC protocol so far allows the reporting of UE location information. Some companies have proposed the reporting of UE location as a piggy back in the UE measurement reports, which may not be a promising approach as it may work only for standalone GNSS capable UEs. It is also important to leverage the existing positioning NG-RAN architectures and protocols instead of adding location support in the RRC protocol as an alternate solution. 
Observation 3: In the existing NR positioning framework, the NG RAN node has no means to fetch UE location information. That is, the NG RAN does not have LCS client function.
Given that the mobility mechanisms must work alike for the UEs with and without GNSS capability and irrespective of the configured positioning method. This implies possession of UE location information always by the network to be used for RRM functions as an additional mobility trigger in case of NTN shall enhance the mobility KPIs quite significantly. This however does not mean mandating the use of UE location information in the mobility framework for NTN. The baseline NTN mobility must work even without the use of UE location information.
Proposal 1: The baseline mobility mechanisms for NTN must work alike for the UEs with and without GNSS capability and irrespective of the configured positioning method.
Observation 4: The use of location information in NG-RAN is useful for RRM function in the case of NTN which would enhance the mobility KPIs quite significantly.
Proposal 2: The baseline NTN mobility must work without the use of UE location information. And the use of UE location information must be considered only as an enhancement to improve the reliability of mobility triggers and as a means to enhance the mobility KPIs.
Proposal 3: RAN2 to discuss on what aspects of UE positioning for NTN must be studied in the scope of NTN SI in RAN2 and how to deal with aspects that are out of scope of RAN2 but impacts potential NTN mobility solutions that propose to use UE location information.

3	Validity of existing positioning methods for NTN
The impact of moving LEO satellite system results into moving cells. The potential impacts of the moving cells on the validity of positioning related measurements for e.g. in case of network assisted positioning methods including OTDOA, E-cell id etc. remains to be studied. 
Proposal 4: RAN2 to study the potential impacts of moving cells in NTN scenarios on the validity of network assisted positioning methods.
The latency requirements for different use cases (UL timing advance/Doppler compensation, Mobility, Country Identification) of NTN where UE location information shall be used might vary. For e.g. latency requirement for UE position reporting for Mobility, UL timing advance/Doppler compensation are likely to be more critical compared to Country identification use case. 
Proposal 5: In the scope of NTN positioning requirements study, the latency requirements must also be studied.
4	Conclusion
We conclude with the following observations and proposals:
Observation 1: Study on the use of location information to enhance mobility scenarios is most relevant for RAN2.
Observation 2: The mobility events in case of LEO based NTN system are highly deterministic and the use of location information together with UE measurements improves the reliability of mobility events and lowers the frequency of measurements.
Observation 3: In the existing NR positioning framework, the NG RAN node has no means to fetch UE location information. That is, the NG RAN does not have LCS client function.
Proposal 1: The baseline mobility mechanisms for NTN must work alike for the UEs with and without GNSS capability and irrespective of the configured positioning method.
Observation 4: The use of location information in NG-RAN is useful for RRM function in the case of NTN which would enhance the mobility KPIs quite significantly.
Proposal 2: The baseline NTN mobility must work without the use of UE location information. And the use of UE location information must be considered only as an enhancement to improve the reliability of mobility triggers and as a means to enhance the mobility KPIs.
Proposal 3: RAN2 to discuss on what aspects of UE positioning for NTN must be studied in the scope of NTN SI in RAN2 and how to deal with aspects that are out of scope of RAN2 but impacts potential NTN mobility solutions that propose to use UE location information.
Proposal 4: RAN2 to study the potential impacts of moving cells in NTN scenarios on the validity of network assisted positioning methods.
Proposal 5: In the scope of NTN positioning requirements study, the latency requirements must also be studied.
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[bookmark: _Toc9617131]8.3.7	Summary
8.3.7.1	Assumptions for baseline mobility framework for NTN
1. The baseline mobility mechanisms for NTN must work alike for the UEs with and without GNSS capability and irrespective of the configured positioning method.
2. The baseline NTN mobility must work without the use of UE location information. And the use of UE location information must be considered only as an enhancement to improve the reliability of mobility triggers and as a means to enhance the mobility KPIs.
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