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1 Introduction
Based on the NR NTN enhancements WID, the solutions for network to verify UE reported location will be discussed and RAN2 had already made the following agreements in the RAN2#119 meeting [1]: 
In this contribution, we will further discuss the network verified UE location and provides some suggestions.
2 Discussion
In last meeting, RAN2 agreed that the existing LCS framework can be reused for UE location verification, and RAN3 also agreed that the UE verification is performed in the CN. Therefore, we think the following procedures for the UE location verification can be considered as baseline.
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Figure 1 UE location verification procedure
Step 1, the UE location verification is triggered based on the AMF requirements;
Step 2, the AMF sends the location service request to the LMF when the UE location verification is triggered;

Step 3a, the LMF instigates location procedures with the serving and possibly neighbouring gNB in the NG-RAN– e.g. to obtain positioning measurements or assistance data.

Step 3b, the LMF instigates location procedures with the UE – e.g. to obtain a location estimate or positioning measurements or to transfer location assistance data to the UE.

Step 4, the LMF provides a location service response to the AMF and includes a location estimate for the UE.

Step 5, the AMF verifies the UE location;
Proposal 1: The above procedure is used as baseline for the UE location verification, including AMF triggers the UE location verification, AMF sends the location request to the LMF, LMF acquires the UE location with essential LPP and/or NRPPa procedure, the LMF sends the UE location to UE and AMF verifies the UE location.
For the above procedures, the following issues need to be discussed.

How to select a proper positioning method for UE location verification?
Currently, the LMF will consider the UE capability and location service requirements and then selects a positioning method. However, only RAT-dependent positioning can be used for UE location verification, thus when LMF receives the location service request from AMF, the LMF is not allowed to select RAT-independent positioning method such as A-GNSS even if UE supports it. Therefore, the AMF needs to provide the assistance information to LMF to assist the LMF to determine a proper positioning method, for instance, the AMF indicates to the LMF to select RAT-dependent positioning methods, and AMF also can indicate that the purpose of the UE positioning is UE location verification and the LMF selects a proper positioning method.
How to handle the case when the UE location verification is failure?

When the UE location verification is failure, the AMF may acquires the UE location again with a different RAT-dependent positioning method, or the UE will be released by the AMF. However, we think this issue should be discussed by SA2.
Proposal 2: LMF needs assistance information to select a proper positioning method for UE location verification since only RAT-dependent positioning method should be used.

Proposal 3: How to handle the case when the UE location verification is failure should be addressed by SA2.
In TR 38.882 [2], the use cases for UE location verification were discussed, there is a use case that the RAN selects the appropriate core network. For this use case, if AMF verifies the UE location, the gNB may need to re-select a new AMF for UE when the UE location verification is failure. If the gNB verifies the UE location, there is no need to reselect an AMF for UE, the gNB selects a proper AMF quickly for UE when the gNB verifies the UE location.
Proposal 4: The NG-RAN to verify the UE location can be considered for the RAN selecting the appropriate core network.
In the post meeting email discussion [3], the comparison criteria to evaluate the candidate network verified UE location was discussed, and it proposed the following comparison criteria:
· Accuracy

· Latency (response time)

· A metric that characterize the consistency of the network based assessment with the actual UE location.

· Specification impact

In our understanding,  RAN1 will evaluate the accuracy for different positioning methods, and the different positioning accuracy will lead different positioning latency, we don’t think RAN2 can evaluate the positioning accuracy and latency, moreover, SA2 should be responsible for identifying the requirements of the UE location verification latency. From RAN2 perspective, if the solutions are determined by RAN1 and latency requirement are identified by SA2, RAN2 prioritizes the solutions with less specification impact.
Proposal 5: When the solutions are determined by RAN1 and latency requirement of UE location verification are identified by SA2, RAN2 prioritizes the solutions with less specification impact.

3 Conclusions 
In this contribution, we have discussed the UE location verification and provide the following proposals:
Proposal 1: The above procedure is used as baseline for the UE location verification, including AMF triggers the UE location verification, AMF sends the location request to the LMF, LMF acquires the UE location with essential LPP and/or NRPPa procedure, the LMF sends the UE location to UE and AMF verifies the UE location.
Proposal 2: LMF needs assistance information to select a proper positioning method for UE location verification since only RAT-dependent positioning method should be used.
Proposal 3: How to handle the case when the UE location verification is failure should be addressed by SA2.
Proposal 4: The NG-RAN to verify the UE location can be considered for the RAN selecting the appropriate core network.
Proposal 5: When the solutions are determined by RAN1 and latency requirement of UE location verification are identified by SA2, RAN2 prioritizes the solutions with less specification impact.
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Agreements:


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)


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


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.).
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