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9.1
3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Study on Architecture Enhancement for the support of Ranging-based Positioning and Services
Acronym: AERPS 
Unique identifier: 

Potential target Release: Release 18 
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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	880039
	Study on Ranging-based Services
	Release 18 study on service requirements for Ranging-based Services

	tbd
	Ranging-based Services
	Release 18 normative work on service requirements for Ranging-based Services

	820024
	Improvement of V2X service Handling
	Release 16 work which defines the requirement of relative lateral position accuracy for V2X services

	880075
	Study on scenarios and requirements of in-coverage, partial coverage, and out-of-coverage NR positioning use cases
	Release 18 study on positioning use cases, requirements and scenarios for V2X and public safety UE in in-coverage, partial coverage, and out-of-coverage. 




Dependency on non-3GPP (draft) specification: 
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.} 

3
Justification
Ranging refers to the determination of the distance between two UEs and/or the direction of one UE, i.e. target UE, from the other one, i.e. observer UE, via direct communication connection. Relative positioning between 2 UEs can be derived based on ranging.
Nowadays Ranging-based positioning and services have been popularly used in multiple commercial use case scenarios. In the smart home environment, the UE can be used as a controller of the smart TV. Based on the ranging result of UE to the TV reference point and TV reference point to the UE, the smart TV can calculate to derive where to place the curser on the screen and can determine which content the user selects. Similarly, by triggering ranging procedures, a UE can also be used as a controller of multiple electric appliances, e.g. lights in different rooms, cleaning robots, curtains, and etc. Additionally, ranging is also applied for remote access right authorization, i.e. a UE can be used as a key to unlock a door of the building or door of a car when it is within a short distance to the lock of the building/car, e.g. 10 cm, and when it is authorized the access rights by the owner of the building/car who may or may not be present. Furthermore, some application servers may monitor the ranging of one object to the other to trigger some logic, e.g. distributing the content to the UE based on its distance to an object of interest. Moreover, it can also help discovering a ranging capable object when it disappears from your view, either by direct ranging or ranging via another object. This is not an exhaust list, and more use case scenarios can be explored.
It is also observed that Ranging benefits a lot on positioning IoT devices with low power consumption and with poor/no network coverage. Based on TR 22.855, it can be used for UEs in 5G coverage, partial 5G coverage or out of 5G coverage. 
In SA1, the study on Ranging based services has identified functional requirements and performance requirements which include potential architectural impacts to 5GC, such as Ranging service authorization and policy/parameter provisioning, Ranging device discovery and service execution, QoS handling, service request initiation and service exposure, interworking and roaming, energy-efficiency, etc.
TS 22.186 (Enhancement of 3GPP support for V2X scenarios) has required that “The 3GPP system shall support relative lateral position accuracy of 0.1 m between UEs supporting V2X application. This is a R16 requirement; however, it has not been realized in R17.
RAN WGs has approved a R18 SID FS_NR_pos_cov (RP-201518) to study on positioning use cases, requirements and scenarios for V2X and public safety UE in in-coverage, partial coverage, and out-of-coverage. It can be foreseen that a similar architecture enhancement to 5GC as that of supporting Ranging-based Positioning and Service may be developed, thus it is proposed to develop a common architectural enhancements to 5GC for V2X and public safety UE use cases as well to avoid potential divergence or overlapped work.
4
Objective

The objective of this study item is to study architecture enhancements of 5G System to support Ranging-based Positioning and Services over sidelink for commercial, V2X and public safety use cases in in-coverage, partial coverage, and out-of-coverage of 5G network, with the following architectural considerations:
· 5G System architecture reference models;
· Service authorization and policy/parameter provisioning for a UE or a group of UE;
· UE Ranging privacy;
· Ranging device discovery and service execution between 2 UEs and coordinated ranging among multiple UEs to enable ranging between UEs with no LOS path;
· QoS handling for different use case scenarios based on stage 1 performance requirements, in terms of ranging accuracy, availability, latency, effective ranging distance, coverage, NLOS/LOS, relative UE velocity, ranging interval, number of concurrent ranging operation for a UE, number of concurrent ranging operation in an area;
· Ranging service request initiation and service exposure;
· Energy efficient UE ranging services and operation for low power consumption UEs;
· Enabling ranging service between UEs subscribed to different operators and for roaming users;
· Operator management, control and charging for the usage of ranging service in licensed spectrum.
NOTE: V2X and public safety UE related aspects will be coordinated with RAN WGs.
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	TR
	23.xxx
	Study on Architecture Enhancement for the support of Ranging-based Positioning and Services
	TBD
	TBD
	Sherry Shen, 
Xiaomi, shenyang6@xiaomi.com


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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Work item Rapporteur(s)
Sherry Shen, Xiaomi, shenyang6@xiaomi.com
7
Work item leadership

SA2 
8
Aspects that involve other WGs
SA3 for the Security aspects, SA5 for the Charging Aspects
9
Supporting Individual Members
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