
3GPP TSG RAN meeting #99                                                                                    RP-230406
Rotterdam, NL, 20 – 23, March, 2023

[bookmark: _GoBack]Agenda Item:	15
Source:	CATT
Title:	RAT-dependent Positioning in NTN
Document for:	Information

Introduction
In NR NTN Rel-17 and Rel-18, it’s assumed that: 
· Transparent payload based GSO and NGSO network scenarios addressing at least 3GPP power class 3 UE with GNSS capability in both Earth fixed and/or moving cell configurations.
In Rel-17, UE location is reported to the network in case corresponding user consent is available. In Rel-18, RAN WGs further work on how to verify the reported UE location via 3GPP defined positioning methods, i.e. multi-RTT, and/or DL-TDOA in NTN assuming a single satellite in view.
In SA1, a Rel-19 SI “Study on satellite access - Phase 3” is addressing the study on the use cases and requirements about GNSS independent operation and positioning enhancement in satellite access. Currently the SI has completed about 80%, some use cases have been raised and corresponding requirements on positioning have been identified.
In this contribution, we provide our views on support of 3GPP positioning methods for NTN in Rel-19.
Motivations on support of 3GPP positioning methods for NTN
In NTN Rel-17 and Rel-18, one of the most essential assumptions of the normative work is, UE shall be capable of GNSS positioning to determine the location for obtaining 5G services via satellite access, which has excluded the possibility to provide 5G services to UEs without GNSS capability, or unable to determine the location with GNSS receiver. Based on the introduction above, we observe that in Rel-17/18, only the UEs with GNSS capability are able to obtain the 5G services from NTN network.
Observation 1: The current assumption of 3GPP normative work is only the UEs with GNSS capability are able to obtain 5G services via satellite access. 
In SA1 Rel-19 study item “Study on satellite access - Phase 3”, several use cases related to positioning are raised, details could be referred to the sections 5.11~5.13 in TR 22.865. In the TR, some potential new requirements are raised to support the use cases:
For the use case on service differentiation for UEs via satellite access:
[PR 5.11.6-001] Subject to the regulatory requirements and operator’s policy, the 5G system with satellite access shall be able to provide services to an authorized UE independently of the UE’s GNSS capability.
[PR 5.11.6-002] Subject to the regulatory requirements and operator’s policy, the 5G system with satellite access shall be able to provide services to an authorized UE registered to VPLMN independently of the UE’s GNSS capability.
[PR 5.11.6-003] Subject to the operator’s policy, the 5G system with satellite access shall be able to determine the location of a UE using only satellite access (e.g. based on 3GPP positioning technologies, based on the information from reliable and trusted sources) in order to provide services in accordance with the governing national or regional regulatory requirements applicable to that UE.

For the use case on UAVs using satellite access:
[PR 5.12.6-001] The 5G system with satellite access shall be able to support suitable positioning mechanisms for UAV services.
[PR 5.12.6-002] The 5G system with satellite access shall be able to support positioning services and to provide information to a UE on delivered performance of positioning services.

For the use case on Enhanced Positioning Service using Satellite Access:
[PR 5.13.6-001] Subject to regulatory requirements and operator’s policy, the 5G system with satellite access shall be able to support 3GPP positioning methods for UEs using only satellite access.
[PR 5.13.6-002] The 5G system with satellite access shall be able to negotiate the positioning methods according to 3GPP RAT and UE positioning capability, the availability of non-3GPP positioning technologies (e.g. GNSS) and shall support mechanisms to allow the network or UE to trigger the negotiation.

Observation 2: In Rel-19, SA1 has raised some use cases and corresponding requirements to make support of 3GPP positioning methods for UEs using only satellite access, no matter UE has GNSS capability or not.

From service point of view, some services such as navigation requires precise UE location, while some services such as broadcast or multicast service, public safety associated services are not highly sensitive to the precise UE location.  Therefore, precise UE location is not always required for the UEs to obtain the services via 5G satellite access.
Observation 3: Some of the services, e.g. broadcast or multicast service, public safety associated services, are not highly sensitive to the precise UE location.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]GNSS receiver is not a must-have component for some low-cost devices, alternative positioning solutions are preferred, e.g. based on 3GPP network to get the UE location if needed, especially when the positioning is a low-hanging fruit for UE using 3GPP network. 
As shown in the figure below, different UE types should be able to obtain the services via the 5G satellite access regardless its positioning capability. Beyond current 3GPP assumption, for those UEs without GNSS capability, using RAT-dependent positioning method to achieve the UE position can help the UEs to access the satellite network instead. This is more attractive for low mobility UEs or low cost UEs.
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Figure 1: Different UE types served by NTN
Observation 4: GNSS-receiver is not must-have component for some low-cost devices, e.g. IoT devices, if alternative 3GPP positioning solutions are supported to get the UE location if needed.
During natural disasters, the recovery of communication services and the acquisition of the survivors’ location are important to aid the rescue activities. In existing non-terrestrial network, satellite communication networks and standalone GNSS are utilized to serve communication and positioning independently. With the integration of satellite access in 5G systems, it’s possible to provide both communication and positioning services by 5G system together to address the cases, e.g. the UE does not have GNSS capability, or GNSS service is not available/reliable (e.g. poor GNSS signal, limited visible satellites). 
Observation 5: With the integration of satellite access in 5G systems, it’s possible to provide both communication and positioning services by 5G system together to address the cases, e.g. the UE does not have GNSS capability, or GNSS service is not available or reliable.
We understand that the low orbit satellites will be widely deployed in the near future, and the NTN network could provide different kinds of services to billions of UEs. Support of positioning services in the NTN network may make the integration of communication and navigation comes to truth. Support of 3GPP positioning methods is an important added-value to NTN, which enables NTN to achieve greater commercial success.
Observation 6: Support of positioning services in NTN enables NTN to achieve greater commercial success. 
Base on discussion above, it’s beneficial to support 3GPP positioning methods for UEs using only satellite access, no matter UE has GNSS capability or not. Which positioning methods could be supported, and the detail requirements on the accuracy and latency could be further evaluated in RAN WGs. In NR NTN Rel-18, RAN WGs are working on Multi-RTT and or DL-TDOA to satisfy the UE location verification. The outputs could be taken as the baseline, and other potential positioning methods are not precluded.
Proposal: Study 3GPP positioning methods for UEs using only satellite access, irrespective of the GNSS capability of the UE in Rel-19.
· Detail requirements and potential solutions could be further evaluated by RAN WGs. 
· Positioning methods for UE location verification in Rel-18 NR NTN could be taken as baseline, other potential positioning methods are not precluded.
Summary
This contribution presented our views on support of 3GPP positioning methods for NTN in Rel-19, based on the discussion above, we would provide the following proposal.
Proposal: Study 3GPP positioning methods for UEs using only satellite access, irrespective of the GNSS capability of the UE in Rel-19.
· Detail requirements and potential solutions could be further evaluated by RAN WGs. 
· Positioning methods for UE location verification in Rel-18 NR NTN could be taken as baseline, other potential positioning methods are not precluded.
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