3GPP TSG RAN WG2 #120
R2-2212078
Toulouse, France, Nov 14–18, 2022
Agenda Item:
8.7.3
Source: 
Xiaomi
Title:  
Discussion on network verified UE location 
Document for:
Discussion and Decision

1 Introduction
The solutions for network to verify UE reported location was discussed and RAN2 had already made the following agreements in the RAN2#119bis meeting [1]: 
In this contribution, we will further discuss the network verified UE location and provides some suggestions.
2 Discussion
In the previous 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, and SA2 also confirms that the AMF is responsible for triggering UE location verification. 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 of signalling procedures 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. And SA2 also thinks the LMF may decide specific positioning methods to be used for verification based on RAN WG decisions.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 the post meeting email discussion [2], 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 and SA1 should be responsible for identifying the requirements of the UE location verification latency. And RAN2 had already sent the LS to SA1 and SA2 to ask the latency requirements. From RAN2 perspective, if the solutions are determined by RAN1 and latency requirement are identified by SA2 and SA1, RAN2 prioritizes the solutions with less specification impact.
Proposal 4: When the positioning methods are determined by RAN1 and latency requirement of UE location verification are identified by SA1 and 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 of signalling procedures 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: When the positioning methods are determined by RAN1 and latency requirement of UE location verification are identified by SA1 and SA2, RAN2 prioritizes the solutions with less specification impact.
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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)
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