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Introduction

In last RAN2 meeting, Network verified UE location for the NTN Enhancements had been discussed and achieved some agreements as follows [1]:

Agreements:

For network verified UE location, the verification procedure can only be triggered by the CN.

Network initiated verification procedure can be triggered by the NW when the UE is in RRC Connected. FFS whether the NTN UE can perform/report measurements also when in Inactive state.

RAN2 will not specify an AS mechanism to prevent UEs not supporting the required RAT dependent positioning methods to access the network

Agreement:

RAN2 assumes that, as a baseline, legacy signalling procedure of location service can be reused for the purpose of network verified UE location in NTN.

Agreement:

RAN2 assumes that in general the mirror point issue can be resolved by properly configuring neighbor cell measurement to UE, for example, measurement of two neighbor cells in the opposite side of a satellite beam. FFS if there are any cases that require anything in the specs

In this contribution, we focus on the investigation of potential issues of network based UE location verification solutions. 

Discussion
2.1 UE location verification in inactive state.

We have firstly agreed to support network initiate verification procedure in RRC connected as in legacy LCS framework, and inactive sate FFS. As we know, RRC_INACTIVE has been supported in NTN. And positioning in RRC_INACTIVE is supported in R17 positioning WI, further discussion about positioning enhancements for UEs in RRC_INACTIVE state is also ongoing in R18 positioning WID scope with longer battery life requirement. Considering that UE location verification in inactive sate may be beneficial for power consumption reduction especially in NTN scenario, there is potential value to discuss it in NTN. However, to be cautiously, maybe we need to clarify the motivation and possible NTN-specific enhancements to support UE location verification in inactive state firstly.

Observation 1: RRC_INACTIVE has been supported in NTN.

Observation 2: Positioning in RRC_INACTIVE is supported in R17 positioning WI, further discussion about positioning enhancements for UEs in RRC_INACTIVE state is also ongoing in R18 positioning WID scope.
Proposal 1: Suggest RAN2 to clarify the motivation and possible NTN-specific enhancements to support UE location verification in inactive state firstly.
2.2 Handling on the Verification Result

In lasting RAN2 meeting, UE location not verified failure cause was discussed and indicated that failure cause signaled by the AMF needs to be discussed in RAN3. Then for RAN2, there are also necessary work about how to handle the UE location verification result. From our perspective, the gNB should maintain the verification result for served UE. If a given UE is regarded as malicious, the reported location information is always “fake”, it is reasonable for the gNB to trigger the UE release procedure and recall the resource allocated to the UE. Furthermore, the gNB can distribute and share the UE’s credit status according the maintained verification result for the UE to neighbour gNBs or CN.

Proposal 2: If a given UE is regarded as malicious, as the reported location information is always “fake”, it is reasonable for the gNB to trigger the UE release procedure and recall the resource allocated to the UE. 

Proposal 3: the gNB can distribute and share the UE’s credit status according the maintained verification result for the UE to neighbour gNBs or CN.
2.3 Reporting the TN cell information or Virtual Cell detected by UE 

Per the RAN2 discussion progress, it is agreed that 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. However, as recommended in TR 38.882 and agreed in RAN2#119, 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).
Considering the significant signaling overhead, latency and power consumption, in our understanding, it is feasible and reasonable to employ some simple and lean RAN-based solution as a kind of supplementary approach, especially in case of the granularity of 5-10 km, which is similar to TN macro cell size.

For example, two alternatives in light manner can be utilized as follows:

Reporting the TN cell information detected by UE: 

When the location assessment is initiated, the gNB can command the UE to report the detected TN cell information, e.g. PCI, beam information or corresponding measurement results. Then the gNB can check whether the reported TN cell’s position align with the UE reported location (e.g. GNSS location) for assessment;

Reporting Virtual Cell detected by UE

When the location assessment is initiated, the gNB can command the UE to report the detected virtual cell information, e.g. CSI-RS allocated for this virtual cell or corresponding measurement results, which configured to the UE in advance. Then the gNB can check whether the reported virtual cell’s position align with the UE reported location (e.g. GNSS location) for assessment;

Observation 3: Considering the significant signalling overhead, latency and power consumption, in our understanding, it is feasible and reasonable to limit the network based assessment in the granularity of 5-10 km, which is similar to TN macro cell size.

Proposal 4: It is proposed to limit the network based assessment in the granularity of 5-10 km, which is similar to TN macro cell size and study the solutions of reporting the TN cell information or Virtual Cell detected by UE.

3 Conclusions
In this contribution we provide some discussions on network verified UE location and have the following observations and proposals:

Observation 1: RRC_INACTIVE has been supported in NTN.

Observation 2: Positioning in RRC_INACTIVE is supported in R17 positioning WI, further discussion about positioning enhancements for UEs in RRC_INACTIVE state is also ongoing in R18 positioning WID scope.
Observation 3: Considering the significant signalling overhead, latency and power consumption, in our understanding, it is feasible and reasonable to limit the network based assessment in the granularity of 5-10 km, which is similar to TN macro cell size.

Proposal 1: Suggest RAN2 to clarify the motivation and possible NTN-specific enhancements to support UE location verification in inactive state firstly.
Proposal 2: If a given UE is regarded as malicious, as the reported location information is always “fake”, it is reasonable for the gNB to trigger the UE release procedure and recall the resource allocated to the UE. 

Proposal 3: the gNB can distribute and share the UE’s credit status according the maintained verification result for the UE to neighbour gNBs or CN.
Proposal 4: It is proposed to limit the network based assessment in the granularity of 5-10 km, which is similar to TN macro cell size and study the solutions of reporting the TN cell information or Virtual Cell detected by UE.
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