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Introduction

RAN2 has achieved below agreements in RAN2#121 meeting. 

	Agreements

1.For network verified UE location, the verification procedure can only be triggered by the CN.

2. Network initiated verification procedure can be triggered by the NW when the UE is in RRC Connected. FFS whether the NTN UE can perform/report measurements also when in Inactive state.

3. RAN2 will not specify an AS mechanism to prevent UEs not supporting the required RAT dependent positioning methods to access the network

4. RAN2 assumes that, as a baseline, legacy signalling procedure of location service can be reused for the purpose of network verified UE location in NTN.

5.RAN2 assumes that in general the mirror point issue can be resolved by properly configuring neighbor cell measurement to UE, for example, measurement of two neighbor cells in the opposite side of a satellite beam. FFS if there are any cases that require anything in the specs


The contribution intends to discuss remaining NW verified UE location issues based on consideration on both RAN1/RAN2 progress.
Discussion
Signalling support for Multi-RTT 

RAN2 has agreed that the legacy signalling procedure of location service can be reused for the purpose of network verified UE location in NTN. However, the detailed signalling in uu interface is still pending, which depends on the detailed method to be used for calculating the UE-gNB RTT and the detailed content to be reported. Based on discussion of previous meeting, it is clear RAN2 majority view that both issues needs to be decided by RAN1. Considering the detailed methods to be used for multi-RTT calculation (based on TA and/or based on SRS measurement) and the RTT definition are still under RAN1 discussion, it is proposed that RAN2 postpone the discussion on detailed signalling design for NW verified UE location, until more progress is made in RAN1.
Observation 1: Detailed signalling design to support NW verified UE location is closely relevant to the methods used for multi-RTT calculation and RTT definition, which are now still under RAN1 discussion. And majority in RAN2 prefers to wait for RAN1’s decision on the details of multi-RTT methods.
Proposal 1: RAN2 postpone the discussion on detailed signalling design for NW verified UE location, until more progress is made in RAN1.
Mirror point ambiguity

Another issue needs to be considered is the mirror point issues. The mirror point issues is caused because usage of multi-RTT method using only one satellite view, therefore is it possible that there will be two points located across satellite orbit plane with the same physical characteristics (UE-gNB RTTs). Apart from RAN2 agreed neighboring cell measurements, RAN1 has also identified several solutions to be considered for resolving mirror point issues and below gives an analysis of how the solutions can be used in combination for different cases. As agreed by RAN2, when there are existing neighboring cells, then based on the neighboring cell measurements (e.g., RSRP) reported from UE it can be easily for NW to derive UE is close to which direction (near the neighboring cells or away from the neighbor cells) therefore determine the actual UE location between the two mirror points. It is have been noticed that existing ECID position methods can support reporting cell id, RSRP ,measurements together with multi-RTT measurements in LCS framework, there is no further enhancements is needed.

Observation 2: ECID positioning methods can already support reporting cell id, RSRP ,measurements together with multi-RTT measurements, there is no need for further enhancements if neighboring cell measurements is used as assisting information for NW to resolve mirror points issue.

Therefore , regarding the ffs issues, it can be confirmed that when neighboring cell measurements is used as assisting information for resolving mirror point issues, there is no additional specs impact.

Observation 3: Using neighboring cell measurements as assisting information to resolve mirror points can be supported without specs impact.
In case there are no neighboring cells, below two sub- cases can be considered:

Sub-Case 1: UE locates far away from orbit plane 
Sub-Case 2: UE locate close to orbit plane (i.e., within the same beam)
For sub-case 1, since the UE locates far away from the orbit plane, by proper allocation of beam NW can know the actual UE location based on the beam used for calculation., which is based on implementation and no specs update is required. For sub-case 2, UL AOA method can be considered to derive the arrival angle of uplink signal which is NW implemented method, and can already be supported by current specs, there is also no specs work required.

Observation 4: In case there is no neighboring cell measurements, either proper beam allocation or UL AOA measurements can be used to help differentiate between mirror points issues, which can already be supported by NW implementation in current specs.
Based on above analysis, it can be summarized that NW can based on its implementation to use combination of existing methods (e.g.,neighboring cell measurement, beam separation or UL AOA methods) in different situations to resolve the mirror point issues, there is no need for further enhancements, and no specs impact is needed.
Proposal 2: Mirror point issues can be resolved by combination of exiting methods (e.g.,UL AOA) based on NW implementation, no specs impact is required.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: Detailed signalling design to support NW verified UE location is closely relevant to the methods used for multi-RTT calculation and RTT definition, which are now still under RAN1 discussion. And majority in RAN2 prefers to wait for RAN1’s decision on the details of multi-RTT methods.
Proposal 1: RAN2 postpone the discussion on detailed signalling design for NW verified UE location, until more progress is made in RAN1.
Observation 2: ECID positioning methods can already support reporting cell id, RSRP ,measurements together with multi-RTT measurements, there is no need for further enhancements if neighboring cell measurements is used as assisting information for NW to resolve mirror points issue.

Observation 3: Using neighboring cell measurements as assisting information to resolve mirror points can be supported without specs impact.
Observation 4: In case there is no neighboring cell measurements, either proper beam allocation or UL AOA measurements can be used to help differentiate between mirror points issues, which can already be supported by NW implementation in current specs.
Proposal 2: Mirror point issues can be resolved by combination of exiting methods (e.g.,UL AOA) based on NW implementation, no specs impact is required.
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