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Abstract: This pCR proposes a new use case on “Resilient positioning in satellite networks” in TR 22.870 “Study on 6G Use Cases and Service Requirements”. Resilient and ubiquitous positioning is foreseen as a key 6G capability introduced to fulfil 6G positioning use cases. The new use case is focused on the provision of a resilient positioning service in satellite networks with no dependence on third-party positioning systems. This use case targets a very high availability of the UE location with a certain accuracy level, enabled by 6G satellite coverage with RAT-dependent positioning solutions.
* * * First Change * * * *

7.1
Use case on resilient positioning in satellite networks
7.1.1
Description

Positioning, Navigation and Timing (PNT) is fundamental for a wide range of sectors, such as transportation, critical infrastructure (e.g. 6G system) and emergency services. Nowadays, GNSS is the backbone technology to fulfil these PNT needs. However, the dependency of these sectors on GNSS certainly results in major threats and risks, in case of unavailability or disruption of GNSS, with severe safety, legal and economic impacts. The resilient positioning use case is based on the demand to withstand and recover rapidly from PNT disruptions anywhere.
In addition, the 6G system may assume the need to obtain the UE location with a valid GNSS solution for the operation of 6G NTN solutions. In such situation, the degradation or unavailability of GNSS positioning, such as due to jamming, spoofing or obstructions, may lead to a degradation or loss of the 6G NTN communication capability, as it may currently occur in 5G NTN operations. For 6G NTN, there may be alternative communication approaches, but if these approaches are limited or not successful, a 6G integrated communication and positioning system can provide a GNSS-independent positioning solution for 6G NTN communications.

The satellite network operator of the 6G system is able to provide the resilient positioning service, by ensuring the availability of 3GPP positioning technologies under the service area, and independently of the availability of non-3GPP technologies (e.g. GNSS). This resilient positioning service can then be exploited by any kind of 6G user that may experience GNSS degraded service.
7.1.2
Pre-conditions

The UE has satellite network coverage (e.g. LEO constellation) in the 6G system.
The UE can be unregistered or registered (e.g. in idle or connected mode) to the satellite network.

The UE can be under the coverage of multiple or multi-orbit satellite networks (e.g. LEO and GEO constellations) deployed by one or more operators, and have subscription(s) for accessing these satellite networks. 
The environment of use is outdoor static or moving with coverage provided by the satellite network(s).
The UE is equipped with a native 6G communication and positioning function. The positioning function relies on 3GPP technologies delivered by the satellite network, to avoid any dependence on the availability of non-3GPP technologies.

7.1.3
Service Flows

The 3GPP positioning service provided by the satellite network can be initiated by a third party or by the end-user.
This 3GPP positioning service can determine the UE location with a certain resilient accuracy level.
When triggering the 3GPP positioning service, if the UE fails to obtain the location data within a time limit or the location data is not accurate enough, the UE can select different satellite networks or improve the accuracy of location data combining multiple satellite networks.

The UE location is used to provide the resilient positioning service.
The UE can report its UE location and positioning accuracy level. 
7.1.4
Post-conditions

The user successfully obtains the resilient positioning service.
7.1.5
Existing features partly or fully covering the use case functionality

3GPP TS 22.261 clause 6.27.1 includes the following description:
5G positioning services aims to support verticals and applications with positioning accuracies better than 10 meters, thus more accurate than the ones of TS 22.071 [24] for LCS. High accuracy positioning is characterized by ambitious system requirements for positioning accuracy in many verticals and applications, including regulatory needs.

3GPP TS 22.261 clause 6.27.2 includes the following positioning requirements:

The 5G system shall provide different 5G positioning services, supported by different single and hybrid positioning methods to supply absolute and relative positioning.
NOTE 2: 
hybrid positioning methods include both the combination of 3GPP positioning technologies and the combination of 3GPP positioning technologies with non-3GPP positioning technologies such as, GNSS (e.g. Beidou, Galileo, GPS, Glonass), Network-based Assisted GNSS and High-Accuracy GNSS, Terrestrial Beacon Systems, dead-reckoning sensors (e.g. IMU, barometer), WLAN/Bluetooth-based positioning.

The 5G system shall support mechanisms to determine the UE’s position-related data for period when the UE is outside the coverage of 3GPP RAT-dependent positioning technologies but within the 5G positioning service area (e.g. within the coverage of satellite access).
However, these requirements do not ensure resilience of the 3GPP positioning technologies in satellite networks, independently of the availability of non-3GPP technologies (e.g. GNSS).
3GPP TS 22.261 clause 7.3.2.1 includes the following performance requirements:
The 5G system shall support the combination of 3GPP and non-3GPP positioning technologies to achieve performances of the 5G positioning services better than those achieved using only 3GPP positioning technologies. 
NOTE 1:
For instance, the combination of 3GPP positioning technologies with non-3GPP positioning technologies such as GNSS (e.g. Beidou, Galileo, GLONASS, and GPS), Terrestrial Beacon Systems (TBS), sensors (e.g. barometer, IMU), WLAN/Bluetooth-based positioning, can support the improvement of accuracy, positioning service availability, reliability and/or confidence level, the reduction of positioning service latency, the increase of the update rate of the position-related data, increase the coverage (service area).

NOTE 2:
The combination can vary over time to optimise the performances, and can be the combination of multiple positioning technologies at the same epoch and/or the combination of multiple positioning technologies at different epochs.
3GPP TS 22.261 clause 7.3.2.2 includes the following requirements for horizontal and vertical positioning service levels:

The 5G system shall be able to provide positioning services with the performances requirements reported in Table 7.3.2.2-1.

However, these performance requirements are not fully independent of non-3GPP positioning technologies, since a combination of 3GPP and non-3GPP positioning technologies can be used to fulfil these performance requirements.
7.1.6
Potential New Requirements needed to support the use case

The 6G system with its satellite access shall be able to provide positioning service with 3GPP technologies, independently of non-3GPP positioning technologies (e.g. GNSS).




The 6G system with its satellite access shall be able to select one or multiple satellite networks to support positioning, potentially including a secure mechanism to ensure the positioning from a trusted source and as well a secure mechanism to provide the list of prioritized satellite network for positioning. 
Editor’s Note: FFS on the secure mechanism to ensure the positioning from a trusted source and as well the secure mechanism to provide the list of prioritized satellite networks for positioning.

The 6G system with its satellite access shall be able to support different levels of resilient positioning accuracy and to be able to securely communicate the level of positioning accuracy supported.
Table 7.1.6-1: Performance requirements for satellite positioning
	Scenario
	Accuracy 

(95 % confidence level)
	Positioning service availability
	Positioning service latency
	Environment of use
	UE speed
	UE type

	
	Horizontal Accuracy 
	Vertical Accuracy
	
	
	
	
	

	Airplane positioning
	[10] m
	[10] m
	[99%]
	[1] s
	Outdoor
	Up to 1500 km/h
	Airplane mounted

	UAV positioning
	[1] m
	[1] m
	[99%]
	[1] s
	Outdoor
	Up to 120 km/h
	UAV mounted



Editor’s Note: FFS on the requirements related to determining the UE location subject to regulatory requirements.
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