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1. [bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
At the last meeting UE positioning has been discussed and first decisions on respective UE capabilities have been made. In this paper we suggest a way forward and make a proposal for a phased approach; first to assume availability of GNSS based UE positioning and eventually to study alternative UE positioning methods while considering the progress in the Rel.16 Work Item on Positioning. 
2. Need of UE positioning information 
The usefulness of UE positioning information has been discussed and agreed in the different working groups. While RAN1 discussed positioning-based solutions for the compensation of timing advance and Doppler shift [1][2], RAN2 considers its use for idle and connected mobility decisions [3] and RAN3 suggests the country identification based on UE positioning information for NTN UEs [4]. 
At RAN2#105bis the following agreements were made: 
Agreements:
1. NTN should support both, UEs supporting GNSS based positioning methods and UE not supporting GNSS based positioning methods.
2. The use of satellite ephemeris, time and UE location can be used in the RAN for mobility purposes in NTN

During this week RAN3 will discuss the conclusion of the NTN study from the RAN3 point of view. In the rapporteur’s proposal in [5] the following proposal is made: 
“More accurate UE location determination scheme for RRC CONNECTED UE may be needed to enforce country-specific policies since the coverage area of one satellite beam may cover (parts of or) more than one country at times”
A GNSS capable UE can report its position to the gNB (e.g. apply country specific policies or to support handover decisions) or can use it internally to make decisions (e.g. trigger for Conditional Handover or PLMN selection at country border). While solutions based on GNSS capable UEs seem to be straight forward, solutions for UEs not supporting GNSS seem to be somewhat unclear. 
As stated before, there are many scenarios where the use of positioning information is beneficial. These scenarios might be categorized in scenarios where coarse positioning information is sufficient and where detailed positioning information will be required. For instance, cell-based positioning information is enough for Idle Mode mobility i.e. Tracking Area updates. Also signal strength-based mobility might work sufficiently reliable for GEO networks. Nevertheless, there are scenarios, where more accurate positioning information is essential. These scenarios include connected mode mobility for fast moving LEO networks and decisions for PLMN selection considering country boarders. 
Observation 1: There are use cases / scenarios that can be resolved without UE positioning information (e.g. based on signal strength), with coarse UE positioning information (e.g. based on cell / beam level). Nevertheless, there are some critical cases / scenarios that rely on more accurate UE positing information (e.g. country boarder). 
Proposal 1: Alternative (besides GNSS) UE positioning techniques for NTN should be studied to estimate the relative motion of UEs and/or satellites.
As discussed above such alternative UE positioning technique will be beneficial for RAN1, RAN2 and RAN3 and should be studied in a coordinated way. 
To allow for progress within the Rel.16 Positioning Work Item and considering limited Time Units on NTN in the working groups, we suggest postponing the discussion by some meetings. 
Proposal 2: RAN2 should first discuss mobility solutions that either do not rely on UE positioning information or assume availability of GNSS positioning.  
Still, the alternative UE positioning methods are an important mean to make the system reliable and robust even for UEs not supporting GNSS. Once methods that do not rely on alternative UE positioning methods are completed, the applicability of the outcome of the Rel.16 Positioning work item on NTN should still be studied. 
Proposal 3: RAN2 to study the applicability of Rel.16 UE positioning methods to positioning for NTN UE at later point of time (e.g. RAN2#108, RAN2#109).  
3. Conclusions
Observation 1: There are use cases / scenarios that can be resolved without UE positioning information (e.g. signal strength), with coarse UE positioning information (e.g. based on cell / beam level. Nevertheless, there are some critical cases / scenarios that rely on more accurate UE positing information. 
Proposal 1: Alternative (besides GNSS) UE positioning techniques for NTN should be studied to estimate the relative motion of UEs and/or satellites.
Proposal 2: RAN2 should first prioritize solutions that do not rely on alternative UE positioning methods (e.g. no availability of positioning information or GNSS based positioning). 
Proposal 3: Study the applicability of Rel.16 UE positioning methods to positioning for NTN UE at later point of time (e.g. RAN2#108, RAN2#109)  
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