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Introduction

The WID of Rel-18 NR NTN enhancements has been finalized in RAN#96, and the RAN 3 related objectives of this work item is shown as below.

	4.1.3
Network verified UE location

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.

4.1.4
NTN-TN and NTN-NTN mobility and service continuity enhancements

This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.

Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN3,RAN4]

For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]

Specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. [RAN2, RAN3]

Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]

Study and, if needed, specify enhancement to Xn[/NG] signalling to support feeder link switch-over, CHO, e.g. exchange of necessary information between gNBs. [RAN3]


Based on the scope of objectives, RAN3 should focus on the network verified UE Location and mobility issue for NR NTN. In this contribution, we provide our initial consideration on the network verified UE location.
Discussion
For the network verified UE location issue, one dedicated SI has been raised and the corresponding TR has been released. Although this SI is still on-going, the TR 38.882 could be a baseline for RAN3 to study the potential impact of this issue.

According to the latest TR 38.882, the following recommendations have been given as below.
	In this study, we have identified the need to define a network based solution which aims at verifying the reported UE location information.

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


Regarding the UE location verification, the existing 3GPP defined positioning methods can be reused, e.g. DL/UL-TDOA, DL/UL-AOA, and Multi-RTT. And any new positioning method is not precluded. However, the final decision could depend on the progress of RAN1 and RAN2.
For RAN3, the handing after the verification should be studied. If the verification result derived from the network indicates that the UE is malicious and has provided the fake selected PLMN and UE location information, the gNB shall initiate the UE Context Release procedure to inform the AMF to release the UE context and de-register  the UE. In addition, if the UE is not malicious to fake its information, the gNB shall initiates an NG based handover to change to an appropriate AMF.

Proposal 1: If the gNB detects the network verified UE location is different from the reported UE location, it shall initiate the UE context release procedure or perform the NG based handover.
Regardless of the UE context release procedure or NG based handover, a new cause value should be introduced over NG to indicate the case that the gNB detects the network verified UE location is different from the reported UE location. 
Proposal 2: A new cause value is needed over NG to indicate the above scenario.
To address this issue in RAN3, the corresponding stage 2 CR is given in the Annex, and the corresponding stage 3 CR is given in [3].
Conclusion
Proposal 1: If the gNB detects the network verified UE location is different from the reported UE location, it shall initiate the UE context release procedure or perform the NG based handover.
Proposal 2: A new cause value is needed over NG to indicate the above scenario.
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<<<<<<<<<<<<<<<<<<<< START OF CHANGES >>>>>>>>>>>>>>>>>>>>
16.14.6
AMF (Re-)Selection by gNB

The gNB implements the NAS Node Selection Function specified in TS 38.410 [16].

For a RRC_CONNECTED UE, when the gNB is configured to ensure that the UE connects to an AMF that serves the country in which the UE is located. If the gNB detects that the UE is in a different country to that served by the serving AMF or the network verified UE location is different from the reported UE location, then it should perform an NG handover to change to an appropriate AMF, or initiate an UE Context Release Request procedure towards the serving AMF (in which case the AMF may decide to de-register the UE).

<<<<<<<<<<<<<<<<<<<< END OF CHANGES >>>>>>>>>>>>>>>>>>>>
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