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[bookmark: _Ref165266342]Introduction
RAN1, RAN2, and RAN3 achieved the following agreements for the topic of NW verified UE location:
RAN1 agreement:
	RAN1#110 meeting [1]:
Agreement
The following 3GPP defined RAT dependent positioning methods shall be considered as starting point for the study on Network verified UE location in case of NGSO based NTN deployment:
· Multi-RTT
· DL/UL-TDOA
Note-1: Other methods (e.g. AoA based) are not precluded
Note-2: RAT independent positioning methods are not under the scope of the study
Agreement
For evaluating positioning performance in NTN, the following metrics apply.
· Horizontal accuracy:
· Horizontal accuracy is the difference between a calculated horizontal position by the network and the actual horizontal position of a UE (for evaluation purposes)
· At least CDFs of horizontal positioning errors are used as a performance metrics in NR positioning evaluations
· At least the following percentiles of positioning error is analyzed 50%, 67%, 80%, 90%, 95%

RAN1#110bis meeting [2]:
Agreement
Deprioritize the discussion on UE location verification during initial access.
Agreement
For the evaluation of time based positioning methods, further evaluation results taking into account satellite movement between TX and RX measurements should be provided.
· How this is characterised is also reported by companies



RAN2 agreement:
	RAN2#119 meeting [3]:
1. The UE location information is considered verified if the reported GNSS position is consistent with the network based assessment to within 5-10 km (similar to terrestrial network macro cell size) (it is assumed that there is no RAN2 spec impact due to this)
2. RAN2 should consider, as starting point, the re-use of the LCS framework of the LMF network for the network verification procedure. Send an LS to SA2 indicating RAN2 assumption on this
3. The network verification of the UE reported location may combine one or several 3GPP defined RAT dependent positioning methods (e.g. Multi RTT, DL/UL-TDOA, DL-AoA, NR E-CID, etc.).

RAN2#119bis meeting [4]:
1.	RAN2 assumes that the network is able to compute possible UE locations independently from the GNSS location reported by UE
2.	RAN2 assumes that the UE location verification procedure can be triggered by the CN and it is up to the CN to decide when to trigger the procedure
3.	RAN2 should consider in priority the NGSO case with earth moving and earth fixed beams for the definition of the UE location verification procedure
4.	Multi-connectivity involving multiple NTN NG-RAN nodes or NTN NG-RAN node and TN NG-RAN node is not part of the Rel-18 study on UE location verification
5.	RAN2 assumes that the verification of the consistency (within 5-10 km) between the actual reported UE location with the UE location(s) computed by the network is up to the 5GC. (this doesn’t mean that RAN2 has nothing to do for this WI objective)



RAN3 agreement:
	RAN3#117 meeting [5]:
The verification is performed in the CN.
If the reported UE location is not correct, the CN will take necessary action and Rel-17 behavior can be kept as baseline. FFS on new cause value.
RAN3 wait for RAN1/2 progress on the specific position method to be used for verification.
RAN3#117bis meeting [6]:
RAN3 is not affected by UE location reporting
No additional RAN3 impact if UE location is not correct


This contribution will further discuss NW verification of UE location in Rel-18 NTN and give our views from RAN2 perspective.
NW Verification of UE location
In RAN1#110e meeting, RAN1 agreed that 3GPP defined RAT dependent positioning methods shall be considered as starting point for the study on Network verified UE location. This is aligned with the related RAN2 agreement. In RAN1#110bis meeting, RAN1 further agreed that the evaluation results should take into account satellite movement between TX and RX measurements for time-based positioning methods. Before RAN1 finishes the evaluation and makes the final decision on the specific positioning method finally used for the NW verification procedure, any potential RAN2 enhancement for the 3GPP defined RAT-dependent positioning method should be postponed in RAN2.
Proposal 1: RAN2 waits for RAN1 progress on the specific 3GPP-defined RAT depending method to be used for NW verification of UE location, before starting any discussions on potential RAN2 enhancement for positioning method.
In the last RAN2 meeting, whether NG-RAN can also request UE location verification to the CN (e.g. for PWS) was discussed in [7] and no agreement was reached. The discussion was mainly carried out in the context of the PWS use case. As per the discussion in the last meeting, the majority held the view that this mechanism is not needed, as the network may implement some operation to deal with the case in question, e.g. to not broadcast the PWS message to the non-targeting area. However, companies had concerns about how RAN handles the PWS related verification operations, if the PWS message is transmitted via dedicated signaling. From our perspective, this is not a big issue as the NW side can trigger the transmission  to a particular UE after finishing the verification procedure. On the other hand, we understand that such an issue is within RAN3/SA2 scope and thus needs to follow the RAN3/SA2 decision (if any).
During RAN3#117bis-e meeting, there was a RAN3 proposal to consider a (new) RAN-initiated positioning procedure. The RAN3 Moderator noted that RAN3 had already agreed that the verification is performed in the CN. Then, RAN3 Moderator listed the question “Should RAN3 capture the current agreement in stage 2, or should RAN3 revisit the current agreement” in [8] and collected companies’ opinions. As most RAN3 companies thought there is no need to revisit the current agreement, so no new agreement was reached. Therefore, from RAN3 perspective, we understand that the scheme that NG-RAN requests a UE location verification to the CN has already been ruled out.
Observation 1: Based on latest RAN3 progress, the scheme that NG-RAN requests UE location verification to the CN has been ruled out by RAN3.
Meanwhile, the reply LS from SA2 in [9] on the LCS framework for Network verified UE location has been received by RAN2. The main content is listed below. SA2 concluded that the AMF is the entity in charge of providing the location verification decision, in line with the Rel-17 mechanism of UE location verification. Hence, from the SA2 perspective, the scheme that NG-RAN requests a UE location verification to the CN is not considered by SA2 either.
	SA2 thanks RAN2 for their LS on LCS framework for Network verified UE location (NTN).
SA2 has discussed the re-use of the LCS framework of the LMF for the network verification of UE reported location information in NTN and the solutions to support the network verified UE location in Rel-18 FS_eLCS_Ph3 study in TR 23.700-71.
SA2 has concluded that the following aspects are used as basis for normative work:
-	Verification of UE location provided via satellite access should be performed leveraging the LCS framework at the 5GC.
-	The AMF is the entity in charge of providing the location verification decision, in line with Rel-17 mechanism of UE location verification. 
-	The AMF may trigger location service procedures as defined in TS 23.273 to determine the UE location verification decision and optional TAI determination. Location information received at AMF is provided by LMF via the NI-LR procedure. The LMF may decide specific positioning methods to be used for verification based on RAN WG decisions.
-	The AMF may receive assistance information from NWDAF (i.e. analytics containing UE location information) to perform the location verification decision.



Observation 2: Based on SA2 reply LS, the scheme that NG-RAN requests UE location verification to the CN is not considered by SA2 either.
Based on RAN3 and SA2 progress, there is no need for RAN2 to continue the discussion about whether NG-RAN can request UE location verification to the CN. It is proposed to confirm that only CN is in charge of the NW verification decision. At this stage, RAN2 can wait for SA2/RAN3 further input to check if any RAN2 work is needed from a higher-layer perspective.
[bookmark: _Toc502437832]Proposal 2: Confirm that only CN is in charge of the NW verification decision. RAN2 waits for SA2/RAN3 input to check if any further RAN2 work is needed.
Conclusions
This contribution will discuss NW verification of UE location in Rel-18 NTN and give the following observations and proposals. 
Observation 1: Based on latest RAN3 progress, the scheme that NG-RAN requests UE location verification to the CN has been ruled out by RAN3.
Observation 2: Based on SA2 reply LS, the scheme that NG-RAN requests UE location verification to the CN is not considered by SA2 either.
Proposal 1: RAN2 waits for RAN1 progress on the specific 3GPP-defined RAT depending method to be used for NW verification of UE location, before starting any discussions on potential RAN2 enhancement for positioning method.
[bookmark: _GoBack]Proposal 2: Confirm that only CN is in charge of the NW verification decision. RAN2 waits for SA2/RAN3 input to check if any further RAN2 work is needed.
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