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1 Introduction
In the Rel-18 WID [1] for NR NTN enhancements, the objective of network verified UE location is included as follows:

	Pending on the conclusion of the RAN SI FS_NR_NTN_netw_verif_UE_loc study item, study and evaluate, if needed, solutions for network to verify UE reported location information [RAN2,RAN1,RAN3].

RAN is expected to determine by RAN#98 whether the study has identified any need for Network verified UE location specification support in Rel-18.




And recommendations in the TS 38.882 [2] are as follows:

	Section 5

The verification should be performed independently from the location information reported by UE.

The UE location information for the study is considered verified if the reported UE location is consistent with the network based assessment to within 5-10 km (similar to terrestrial network macro cell size), enabling country discrimination and selection of an appropriate core network in order to support all the regulatory services (i.e. emergency call, lawful intercept, public warning, charging/billing).

The solution should not impact significantly the latency of the targeted services nor infringe privacy requirements that apply to the UE location.
The study in [RAN2,RAN1,RAN3], which will study and evaluate solutions for the network to verify UE reported location information, shall consider the following aspects:
-
The scenario of single satellite (or HAPS) in view by the UE at a time is considered with higher priority.

-
Multiple satellite (or HAPS) in view by the UE may be considered if time allows

-
Assume that the UE is attached to a network (so that its context has been set up in the network) for the purpose of positioning

-
Different solutions or positioning methods for NGSO, GSO or HAPS are not precluded

-
When considering solutions based on positioning methods, existing 3GPP defined RAT dependent positioning methods shall be considered as baseline. Other methods are not precluded.

-
Solutions using existing NG-RAN architecture and procedures shall be considered.




In this paper, we will provide some general considerations on how to move forward on this objective.
2 Discussion
In R17, RAN2 discussed aboutUE location reporting and had some interactions with SA3. According to the LS [3] from SA3LI, the network needs to verify the reported UE location and SA3LI suggests to consider verifying the UE location using the LCS procedures.

	Question 2: RAN2 would like to ask SA3 and SA3-LI to confirm whether A-GNSS based UE location information, i.e. computed at network using A-GNSS based measurements provided by UE, or computed by UE, can be considered reliable e.g. for lawful interception.

SA3LI notes that any method which relies solely on UE-generated location information is unlikely to be considered reliable for network selection purposes. Therefore, a method such as GNSS/A-GNSS cannot be considered as reliable or trusted unless the information provided by the UE can be verified by the network. In the event that the available location information is insufficient for the AMF to determine the UE location with comparable accuracy and reliability to terrestrial networks, SA3LI considers that invocation of LCS procedures via the LMF may be necessary to fulfil regulatory obligation.


Observation 1: SA3LI suggests to consider using the LCS procedures to verify the UE location in R17.
Besides, according to the recommendations in the TR [2], the solutions using existing NG-RAN architecture and procedures shall be considered and the existing 3GPP defined RAT dependent positioning methods shall be considered as baseline. 

Observation 2: TR 38.882 recommends to consider existing 3GPP defined RAT dependent positioning methods as baseline to verify the UE location in R18.

Currently, in LCS procedures, there are two main steps:
-
signal measurement; and

-
position estimate and optional velocity computation based on the measurement results.

The signal measurement can be done by the UE or by the serving gNB. The position estimate computation is done by the LMF
Therefore we suggest: 
Proposal 1: RAN2 to agree that the UE location verification is done by LMF by reusing the legacy LCS procedures.

Proposal 2: Send an LS to SA2 to ask if there is any issue with RAN2 conclusion.

In TN, RAT-dependent positioning methods, including NR E-CID, multi-RTT, DL-AoD, UL-AOA, DL-TDOA, UL-TDOA, are introduced to determine the position of UEs under the accuracy requirement of meters or even centimeters [4]. To reach such accuracy, multiple radio measurements, such as RSRP, RSRQ, TDOA and Rx-Tx time difference, are generally required to be performed at and transferred between UE, gNB, and LMF.
Subsequently, we will discuss about these methods separately and see which one can be applied to verify the UE reported location: 
1) Due to the large cell coverage of satellites, solely utilizing cell ID is not a viable solution. 

2) For NR E-CID, which depends on signal level and quality, is not directly applicable as measurements such as RSRP and RSRQ are less correlated with geographical positions due to the near-far effect. 

3) For angle-based positioning methods, they may need some extra work in 3GPP. Angle-based positioning methods are employed to estimate the UE location via angle-of-arrival (AoA) measurements at multiple RPs, where the antenna configuration at RPs plays a key role. However, in transparent mode NTN, only a typical reflector antenna at satellite is studied and there is no discussion about the linear array or phased array antennas, which make the angle-based positioning methods not directly applicable.

4) Furthermore, methods such as DL-TDOA and UL-TDOA relying on TDOA are also not suitable in NTN. DL-TDOA and UL-TDOA methods in general make use of the DL RSTD of downlink signals (e.g., PRS) received from multiple TPs and the UL-RTOA at multiple RPs of uplink signals (e.g., SRS) transmitted from UE, respectively. But according to the recommendations in the TR [2], the scenario of single satellite (or HAPS) in view by the UE at a time is considered with higher priority. 
5) The last one is multi-RTT positioning method where the UE measures Rx-Tx time difference of downlink signals from the satellite at different time instants, and the satellite measures the corresponding Rx-Tx time difference of uplink signals transmitted from the UE at different time instants. This method can be potentially used.
Proposal 3: RAN2 to further discuss which positioning method can be used to verify UE location.
3 Conclusion

In this contribution, we discussed the network verified UE location and have the following observation and proposals:
Observation 1: SA3LI suggests to consider using the LCS procedures to verify the UE location in R17.

Observation 2: TR 38.882 recommends to consider existing 3GPP defined RAT dependent positioning methods as baseline to verify the UE location in R18.
Proposal 1: RAN2 to agree that the UE location verification is done by LMF by reusing the legacy LCS procedures.

Proposal 2: Send an LS to SA2 to ask if there is any issue with RAN2 conclusion.

Proposal 3: RAN2 to further discuss which positioning method can be used to verify UE location.
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