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Introduction

In last RAN2 meeting, there were some discussions on network verified UE location and achieved some agreements as follows [1]:

Agreements:

In order to resolve the mirror point ambiguity issue, the network relies on the legacy signaling and procedure to configure NTN UE to measure and report neighbor cells or reference signals/beams. No spec changes to radio interface are needed from RAN2 perspective. Unclear if changes are needed to other interfaces, NRPPa protocol (RAN2 will no longer discuss this)

Working Assumption: 

A Rel-18 UE capability is needed for indicating whether UE supports the feature of network verified UE location in NR NTN network 

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

Discussion
2.1 Additional information for multi-RTT solution.

For existing multi-RTT solution, the gNB provide the following assistance data to the LMF as mentioned in section 8.10.2.3 of TS 38.305:

Table 8.10.2.3-1: Assistance data that may be transferred from gNB to the LMF

	Information 

	PCI, GCI, ARFCN and TRP IDs of the TRPs served by the gNB

	Timing information of TRPs served by the gNB

	DL-PRS configuration of the TRPs served by the gNB

	SSB information of the TRPs (the time/frequency occupancy of SSBs)

	Spatial direction information of the DL-PRS Resources of the TRPs served by the gNB

	Geographical coordinates information of the DL-PRS Resources of the TRPs served by the gNB

	TRP type

	On-demand DL-PRS information

	TRP Tx TEG association information


Currently network verified UE location in NTN system focus on single satellite scenario, and the satellite at different time serves as different TRPs. Considering the characteristics of high-speed satellite movement, additional information about different sub-satellite point TRPs from gNB to LMF for multi-RTT solution may be needed to help derive UE location. For example, satellite ephemeris and time information could be considered. 

Proposal 1: It is proposed that additional information (e.g. satellite ephemeris, time information) about different sub-satellite point TRPs from gNB to LMF for multi-RTT solution may be needed to help derive UE location.
2.2 UE capability
As some companies comments, the network verified UE location is noted as an optional UE feature in the R18 WID scope. And a new UE capability is needed to indicate whether the UE supports the network verified UE location feature or not. Therefore, we could confirm the working assumption reached in last meeting about the UE capability. 

Proposal 2: Confirm the working assumption that a Rel-18 UE capability is needed for indicating whether UE supports the feature of network verified UE location in NR NTN network.
2.3 Handling on the Verification Result

Then UE location not verified failure cause was also discussed in RAN2 #121meeting 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. The gNB probably 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 3: 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 4: the gNB can distribute and share the UE’s credit status according the maintained verification result for the UE to neighbour gNBs or CN.
2.4 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 1: 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 5: 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 observation and proposals:

Observation 1: 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: It is proposed that additional information (e.g. satellite ephemeris, time information) about different sub-satellite point TRPs from gNB to LMF for multi-RTT solution may be needed to help derive UE location.
Proposal 2: Confirm the working assumption that a Rel-18 UE capability is needed for indicating whether UE supports the feature of network verified UE location in NR NTN network.
Proposal 3: 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 4: 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 5: 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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