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Introduction
During RAN#94-e, a new work item “New WI: NR NTN (Non-Terrestrial Networks) enhancements” has been approved for Rel-18 [1].
1/ In clause 3 Justification one can read
“As part of Release 18, a new work item is proposed to define enhancements for NG-RAN based Non-Terrestrial Networks in order to:

· ..
· Address requirements, if needed based on the study outcome, which mandate the network operator to cross check the UE location reported by the UE, which needs to be carried out in order to fulfil the regulatory requirements (e.g., Lawful intercept, emergency call, Public Warning System, …) regarding a network verified UE location i.e., to be able to check the UE reported location information (e.g. estimate UE location at the network side) and specify if needed mechanisms to fulfil the regulatory requirements.”

2/ In clause 4 Objective, one can read:
“4.1.3	Network verified UE location

Have a 1-TU 6-month study phase focusing on the following (to derive clear & limited scope):

· Study detailed regulatory requirement for network-verified UE location, e.g. accuracy requirement (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]

[bookmark: _Hlk86407450]RAN to determine by RAN#98 whether the study has identified any need for Network verified UE location specification support in Rel-18.”


This paper aims at initiating the study phase and at proposing a methodology.


Discussion

2.1 Use cases
Being able to locate the UE may be essential for NTN to support some services subject to national regulations or other operational constraints
In 3GPP TR 23.737 [2], the list of such services has been identified in key issue #10:
· Public Warning System (PWS)
· Lawful interception (LI)
· Emergency services (EMS)
· Charging and Tariff notifications

Furthermore in 3GPP TR 22.296 [3], it has been identified that “To support regulated services and features (e.g. Public Warning System, Charging and Billing, Emergency calls, Lawful Intercept, Data Retention Policy in cross-border scenarios and international regions, Network access), 3GPP networks should have the capability to locate each UE in a reliable manner and determine the policy that applies to their operation depending on their location and/or context.”

Furthermore, in [4], it is pointed out that “any solution addressing extraterritorial (e.g. international maritime zone and aeronautical) use cases should provide means to notify the HPLMN on roaming in and out of those areas, including the cases when the serving PLMN has not changed.”

This requires to be able to determine the UE location with the appropriate accuracy depending on the service and/or the UE context (e.g. country policy).
Given that the position determined and generated by the UE through its GNSS capability cannot be trusted by the network operators and hence, the network shall have the capability to determine or verify the UE position.

The study shall consider
· GSO and NGSO (Earth moving or quasi Earth fixed cells) based access technologies
· Initial access (e.g. for PLMN selection) and connected mode at Access stratum level

2.2 UE location performance requirements

2.2.1 Accuracy
Emergency calls
Accuracy requirements for emergency calls have been identified in [5], where the position accuracy is required to be [50m Horizontal, 3m Vertical] which are the most demanding of the regulated services in terms of accuracy requirements. This is in line with the requirements of two major regulatory bodies and summarized as follows: 
	Regulatory body
	Accuracy requirements

	EC [6] 
	”capability to achieve a horizontal position error of maximum 5 metres in open sky conditions and maximum 25 metres in urban canyon conditions with a confidence level of 95 % (2s coverage factor), where open sky conditions and urban canyon conditions are as defined, respectively, in points 2.1.8 (Figure 1) and 2.2.4.2 (Figure 3) of Annex VI to Delegated Regulation (EU) 2017/793“
The European directive is based on an assumption of use of GNSS as positioning technology.

	FCC [7]
	In 2020, the FCC specifies a 50-meter horizontal accuracy or provide a dispatchable location for 70 percent of all wireless 911 calls, which increases to 80 percent of all calls in 2021. 
From 2021 onwards, an additional requirement to achieve an accuracy with ±3m is applies in addition.




Other use cases
For lawful intercept, SA3-LI recommends in an LS reply S3i-200056 that “The logical location shall unambiguously map to the geographical area of the UE physical location. Granularity of such geographical areas needs to be able to provide network location accuracy comparable with terrestrial networks.”
For other regulated services such as Public Warning Service or for charging and tariff notifications, knowing the context of the UE (country or aeronautical/maritime) is sufficient. This requires also to provide network location accuracy comparable with terrestrial networks.
Given that for such use cases, the location accuracy in terrestrial networks is mostly based on cell Id, it directly relates to the typical cell size hence a ~2 km granularity should be sufficient to detect country border crossings.

2.2.2 Reliability
For regulated services (e.g. lawful intercept, emergency communications, public warning service) as well as handling of extraterritoriality requirements where Law enforcement apply, the network shall be able to provide a “reliable” UE location (either network verified or network provided).
In [8], it is noted 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.”

2.2.3 Latency
For emergency calls, the UE location solutions should not delay the call set-up delay.


2.3 Positioning methods for NTN context

2.3.1 NTN specific constraints
Compared to terrestrial mobile networks, typical non terrestrial networks are characterised by
· Wider (and possibly moving) radio cells
· Down to 1 network node (satellite) in view
· No signal level discrimination across the radio cell

2.3.2 Network based UE location solutions

One should distinguish between two types of Network based UE location solutions
1/ Network provided UE location: The network is able to determine the UE location using NTN capable RAT dependent methods
e.g. AoA (accuracy depending on radio cell size), Multi RTT (but restricted to static UE)

2/ Network verified UE location: The network is able to verify the UE location (determined through RAT independent methods) reported by the UE using NTN capable RAT dependent methods
e.g. Multi RTT or uplink TDOA for GSO and NGSO

As part of the study we shall focus on RAT dependent positioning methods for Network verified UE location.

2.3.3 Candidate positioning methods assessment and gap analysis
See preliminary survey of candidate positioning methods in [9]
Assessment of 3GPP defined RAT dependent positioning methods wrt NTN context



Conclusion

Proposal 1: RAN to discuss/agree skeleton for TR “NR; Network verified UE location for NTN” in RP-22220525

[bookmark: _GoBack]Proposal 2: RAN to discuss possible Text Proposal for TR “NR; Network verified UE location for NTN” based on the initial study/methodology reflected in the clause “discussion” of this paper 
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