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1. Introduction
1.1 SA2 Status
[bookmark: _Hlk48835424]SA2 has started a R18 Study on Ranging based services and sidelink positioning. The status after SA2#153E (10/2022) is as follows:
	WI Code
	Work Item Title
	WP
	Target Date
	WID#

	FS_Ranging_SL
	Study on Ranging based services and sidelink positioning
	70% > 85%
	Jan, 23
	SP-211647



The latest TR 23.700-86 is available here: http://www.3gpp.org/ftp/Specs/archive/23_series.

This Technical Report studies 5GC architecture enhancements to enable Ranging-based services and sidelink positioning for commercial, V2X and public safety use cases in in-coverage, partial coverage, and out-of-coverage of 5G network, which includes:
-	The principle, the necessary and additional information and the procedures for service authorisation and (pre-) configuration/provisioning to the UE.
-	How to enhance the 5GS to support ranging service operation procedures with the assistance of other UEs (e.g. assistant UEs).
-	How SL Reference UEs and Target UEs are discovered by each other to perform Ranging based service and Sidelink Positioning and how Ranging/Sidelink Positioning devices' discovery is triggered at UE based on network instruction?
- 	Control of Operations for Ranging/Sidelink positioning, including what coordination and configuration information are exchanged between the UEs, what are the control signalling procedure to exchange the coordination & configuration information and the Ranging/Sidelink positioning signals measurement results between the UEs, what are the functionality of upper layers, and what parameters need to be exchanged between the upper layers and AS layer for Ranging/ Sidelink positioning.
-	Network assisted Sidelink Positioning for In Network Coverage and Partial Network Coverage
-	Ranging and sidelink positioning service exposure to a UE
-	Ranging/Sidelink Positioning service exposure to Application server and for network assisted sidelink positioning
-	What are the service authorization policy/parameter required for the support of Ranging/SL Positioning to be provisioned to NG-RAN and how does 5GC authorize the usage of Ranging based services and sidelink positioning over PC5 and the related policy/parameter?
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Figure 1.1-1 Ranging/SL Positioning Scenarios
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Figure 1.1-2 Network Assisted Sidelink Positioning Scenarios
For the support of scenarios described in Figure 1.1-1 and Figure 1.1-2, multiple UE roles are introduced, as specified in TR 23.700-86:
	SL Reference UE: A UE, supporting positioning of target UE, e.g. by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc. using sidelink.
NOTE 1:	SL Reference UE is understood as "Anchor UE" in RAN WG1 TR 38.859 [21].
NOTE 2:	"Reference UE" mentioned in KIs and Solutions of this TR refers to "SL Reference UE".
Target UE: A UE whose distance, direction and/or position is measured with the support from one or multiple SL Reference UEs using Sidelink in the Ranging based service and Sidelink positioning.
Assistant UE: A UE supporting Ranging/Sidelink Positioning between a SL Reference UE and a Target UE over PC5, when the direct Ranging/Sidelink positioning between the SL Reference UE and Target UE cannot be supported. The measurement/result of Ranging/Sidelink Positioning between the Assistant UE and the SL Reference UE and that between the Assistant UE and the Target UE are determined and used to derive the Ranging/Sidelink Positioning result between Target UE and SL Reference UE.
Located UE: A SL Reference UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning.
SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if location calculation is supported.
Network-assisted Operation: Operation of Ranging/Sidelink Positioning with the involvement of 5GC NFs for the service request handling and result calculation.
UE-only Operation: Operation of Ranging/Sidelink Positioning in which the service request handling and result calculation are performed by UE.
NOTE 4:	For UE-only Operation, the communication among UEs are over PC5.





Figure 1.1-3 Reference architecture for Sidelink Positioning and Ranging-based services for non-roaming and same PLMN operation
SA2 also agreed the general reference architecture as shown in Figure 1.1-3, in which major Ranging/SL Positioning relevant 5GC entities are marked with the SL positioning/Ranging label in red. 2 new interfaces are introduced:
- SR1: The reference point between the UE Sidelink (SL) Positioning and Ranging function in the UE and the SL Positioning/Ranging Server. This reference point is out of scope of this specification. It may be used for the configuration and application layer signaling. 
- SR5: The reference point between the Sidelink (SL) Positioning and Ranging function in UEs. It is carried over the PC5 reference point. 


The Overall Plan of the study in SA2 is as follows:

[image: ]

The SA2 normative work is expected to be completed in Feb. 2023.

1.2 Potential CT Impacts
The following features will be developed to support Ranging based services and SL Positioning
· Service authorisation and (pre-) configuration/provisioning to the UE and to the NG-RAN: V2X and 5G ProSe solution with enhancements, UE Policy handling with enhancements (CT1, CT3)
· Discovery of SL Reference UE, Target UE, Assistant UE and SL Positioning Server UE for performing Ranging based service and Sidelink Positioning: V2X and 5G ProSe solution with enhancements (CT1)
· The support of ranging service operation procedures including both Network-assisted Operation and UE-only Operation for In Network Coverage, Partial Network Coverage and Out of Network Coverage cases to perform ranging between two UEs or between one and multiple UEs with direct connection with each other or with the assistance by one or multiple Assistant UEs when direct connection is not feasible: new PC5 procedures (CT1)
· Ranging and Sidelink Positioning service exposure including triggering Ranging and Sidelink Positioning between two UEs and exposure of the result to the UE, Application server or 5GC NF: new PC5 procedures or reuse eLCS procedure with extension on PC5 procedures (CT1), 
· QoS handling: new (CT1)
· [bookmark: _GoBack]Subscription to Ranging/SL Positioning for In Network Coverage and Partial Network Coverage: reusing V2X and 5G ProSe solution with enhancements (CT4)
· LMF services and LMF selection: new or enhancement to eLCS LMF services and eLCS LMF selection (CT4)
· Privacy and Security (CT4)


2. Proposal
This DP is for CT1’s information about the progress of SA2 R18 Study on Ranging based services and sidelink positioning and the potential CT impacts. Based on the SA2 plan, it is expected that the related CT1 WID (C1-226747) can be approved in CT1 in Nov. 2022 and CT plenary in Dec. 2022, then the CT work may be started from Feb. 2023.
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