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1. Introduction
In RAN#95e, the updated WI for Rel-18 NTN is approved in [1]. Regarding network verified UE location, more detailed aspects and use cases/services are added as listed below:
· Study detailed regulatory requirement (e.g. accuracy, privacy, reliability, latency) for network-verified UE location for potential use cases/services (i.e. emergency call, lawful intercept, public warning, charging/billing) (at RAN plenary, from RAN#95 to RAN#96). [RAN]
· Including further clarification on network verified UE location and its relationship to network-based positioning [RAN]
· [bookmark: _Hlk89953816]Study and evaluate, if needed, solutions for network to verify UE reported location information [RAN2,RAN1,RAN3]
In this contribution, views on the network verified UE location are elaborated with corresponding analysis.
2. Discussion on intention of network verified UE location
In general, the motivation of the study on network verified UE location is to satisfy the regulation requirement, e.g., to avoid any fake UE location reporting as highlighted by the note from SA3LI, i.e., “any method which relies solely on UE-generated location information is unlikely to be considered reliable for network selection purposes”  in [2]. Then, although the NTN UE is mandated to support GNSS capability with high accuracy to enable the basic functionality, e.g., pre-compensation as defined in UE feature for both NR- and IoT-NTN [3][4], additional study is still needed to enable the verification in case that UE may maliciously tamper the location information determined by non-3GPP techniques, e.g., GNSS positioning, for reporting.
With a mechanism of verifying UE location, operator/network can justify the reliability of UE reported location, especially for some regulation services (e.g., lawful interception, Public warning system, emergency call). Then, the network can decide whether to deny or terminate the access if the verification fails. Regarding the potential correction of reported UE location by network, in our view, it should not be the focus of this study since as mentioned above, the accuracy of GNSS is already assumed for the NTN UE to access the network, and we only need to conduct the study to address the “intentionally” incorrect report.
Proposal 1: For the study of network verified UE location, we need to focus on the mechanism to verify UE location instead of additional enhancement to improve UE positioning by designing new positioning methods.
3. Discussion on requirements and use cases
In the typical deployment of NTN system, it’s not always feasible to ensure that multiple satellites are always available for one UE at same time. Therefore, the single-satellite based scenario, as shown in Figure 1, should be the basic assumption for this study. Generally, in order to collect the sufficient information to enable the verification with robust performance in single-satellite based case, measurement need be performed at multiple time instants as the anchor nodes. In this case, long processing delay will be inevitable. Furthermore, since these multiple anchor nodes are on the same orbit instead of almost uniformly distributed in space, the accuracy for single-satellite based verification will not be with finer granularity. 
For example, based on our previous evaluation in [5], the average position error can be several kilometers and the processing latency can be several minutes. Hence, it is hard to support the use cases with high accuracy or delay requirement, e.g., emergency call.
[image: ]
[bookmark: _Ref5614]Figure 1 Illustration of positioning by single satellite
Observation 1: Single satellite based scenario should be the baseline for this study in Rel-18. 
Observation 2: Single satellite based solution for verification has relatively higher processing delay and lower accuracy. 
Considering the further progress in RAN2 that only the coarse granularity of location report is expected in Rel-17 with the details agreed in the email thread ([AT118-e][119][NTN] Coarse UE location info (Thales): Conclusion), it’s more reasonable to focus on the use cases with relatively lower requirement on accuracy or delay in the study for verification. Otherwise, even without malicious tampering, the reported value by UE is also not sufficient to enable the service.
Proposal 2: For network verified UE location, use cases with high requirement on accuracy or delay are not considered in Rel-18.
Moreover, considering that verification may have long processing delay, frequent verification is not expected, especially for the study which only focuses on malicious tampering of UE reported location. More specifically, in the detailed procedure, after the initial access of UE to NTN network, i.e., with the pre-compensation with the high accuracy UE location since the synchronization can be sensitive to location error, if the UE can pass the verification after report of its location as defined in Rel-17 once, this UE can be marked as trustable for following service for a long period of time, which will dramatically save the cost and reduces delay, especially considering the limited service time of one satellite in LEO. 
Proposal 3: It will be sufficient to only verify the initial report of UE location for a long period of time.
4. Conclusions 
In this contribution, the views on the requirements and use cases for network verified UE location are concluded with following proposals: 
Proposal 1: For the study of network verified UE location, we need to focus on the mechanism to verify UE location instead of additional enhancement to improve UE positioning by designing new positioning methods.
Observation 1: Single satellite based scenario should be the baseline for this study in Rel-18. 
Observation 2: Single satellite based solution for verification has relatively higher processing delay and lower accuracy. 
Proposal 2: For network verified UE location, use cases with high requirement on accuracy or delay are not considered in Rel-18.
Proposal 3: It will be sufficient to only verify the initial report of UE location for a long period of time.
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