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1	Impacts
 
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	
	
	
	
	

	Don't know
	X
	
	
	
	X



2	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
 
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the 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 /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	880039
	Study on Ranging-based Services
	Use cases scenarios and service requirements of Ranging-based Services

	910034
	Stage 1 for Ranging
	service requirements of Ranging-based Services

	820024
	Improvement of V2X service Handling
	Requirement on relative position between UEs supporting V2X application

	880075
	Study on scenarios and requirements of in-coverage, partial coverage, and out-of-coverage NR positioning use cases
	Use cases and service requirements of sidelink positioning between UEs supporting V2X and public safety services



 
 
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 device connection. In 3D case, direction includes horizontal direction and elevation direction. Some ranging-based services may only require the distance measurement, some may only require direction measurement, others may require both distance and direction measurement.  . 
Ranging based services can be used in a variety of verticals, such as consumer, smart home, smart city, smart transportation, smart retail, and industry 4.0.  
For example, as document in TR 22.855 and TR 22.886:
· Smart Home TV control: Based on distance between UE and the TV reference point, the direction from the TV reference point to the UE, and the direction from the UE to the TV reference point, smart TV can derive the area of the TV screen where the UE points to, so that it can determine where to place the curser and which content the user selects.
· Remote Access Right authorization: A person can remotely monitor, via his cell phone UE1, the distance between the visitor who holds UE2 and the ranging capable door to decide when to unlock the door to allow the access of the visitor.
· Museum Tour: In the Museum, when a person points to a painting using his cell phone, it can be detected by the Museum Tour Server, and the Museum Tour Server then transmits the introduction of the painting to the cell phone.  Museum Tour Server detects the events by monitoring the distance and direction from the cell phone of the visitor to the painting. 
· Tracking of objects and devices based on energy efficient ranging: Objects and devices (incl. coin battery powered devices) can be easily found and tracked by deriving relative position information and/or direction from ranging measurements, also in out-of-coverage or partial coverage situations. This is e.g. very useful for tracking a victim or first responder during an emergency event. By further linking the ranging information with a known location of a device (e.g. UE or drone that is located using the existing solution, e.g. eLCS or SUPL, within the network coverage), very accurate position estimation can be achieved, making it much easier to find the respective object or device.
· Immersive sound based on multiple-UE ranging: Speaker A, B and C coordinate to provide immersive experience to Person D who is listening to the music. To achieve that, Speaker A, B and C need to know the ranging of each other and the ranging to Person D. When there are No-LoS paths between Speaker A and Speaker B, they can derive the ranging based on their ranging results to Speaker C.    
· Automated cooperative driving for short distance grouping: Cooperative Short Distance Grouping (CoSdG) refers to the scenario where the distance between vehicles such as trucks are extremely small – creating a desirable form of legal tailgating. A group of vehicles driving together with a lead vehicle are driven normally by a trained professional driver, and several following vehicles driven fully automatically by the system with information exchanged between the leader and other cars allowing with small distance (longitudinal gaps) between them. It is required by automotive industry because the reduced aerodynamic drag would result in greater fuel economy and a reduction in greenhouse gas emission.
Functional requirements and performance requirements of Ranging based services that have architectural impacts have been specified in TS 22.261. As defined in TS 22.261, Ranging-based positioning and services can be supported with or without 5G coverage, i.e. in 5G coverage, partial 5G coverage and out of 5G coverage. Both licensed and unlicensed spectrum can be used for ranging.
Requirements on relative positioning to support V2X services (e.g. for Vehicles Platooning) are specified in TS 22.186, which include:
- [R.5.1-007] The 3GPP system shall support relative lateral position accuracy of 0.1 m between UEs supporting V2X application.
- [R.5.2-003] The 3GPP system shall support relative longitudinal position accuracy of less than 0.5 m for UEs supporting V2X application for platooning in proximity.
Additionally, TR 38.845 also developed use cases and service requirements of sidelink positioning between UEs supporting V2X and public safety services for in-coverage, partial coverage and out of coverage use cases. 
Furthermore, 5GAA also identified the high accuracy Sidelink positioning as one of the major areas of interest in RP-210040 and RWS-210360 to support advanced use cases, e.g. VRU protection, automated driving, teleoperated driving, dynamic intersection management, etc.  
Hence, a common architectural enhancements to 5GC for ranging based services can benefit commercial services, V2X services and public safety services.

4	Objective
The study item aims at investigating on 5GC enhancements to support 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, with the following considerations: 
· Work Task 1: Architecture enhancements to enable Ranging Service and sidelink positioning, which include:
· Work Task 1.1: authorization and policy/parameter provisioning for a UE or a group of UEs;
· Work Task 1.2: Void
· Work Task 1.3: Ranging device discovery and service operation procedures between two UEs, between one UE and multiple UEs or via the assistance of another UE;
· Work Task 1.4: Void
· Work Task 1.5: Ranging and sidelink positioning service exposure to a UE or an Application Server who has requested the service;
· Work Task 2: Void
· Work Task 3: Void
NOTE 1: For direct communication related aspects, V2X or ProSe architecture is used as the basis, and V2X and ProSe solutions will be reused as much as possible. Coordination with FS_5G_ProSe_Ph2 study may be required if any impact to R18 ProSe solution is identified.
NOTE 2: This study is focusing on providing ranging and relative positioning result of the target UE based on PC5 measurement or absolute positioning of the target UE based on PC5 measurement and an already known location of the observer UE.
NOTE 3: Privacy protection and other security aspects will be tasked to SA3, and the related impact to architecture enhancement will be based on SA3 conclusion.
NOTE 4: Architectural implications to RAN or RAN dependent aspects will be coordinated with RAN WGs.
NOTE 5: Energy efficiency aspect need to be taken into account for ranging and sidelink positioning operation.

TU estimates and dependencies

	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 
Editor’s Note: This column should highlight if WT#x is self-contained, or is depended on completion of other WTs

	WT#1
	3.5
	2
	Yes
	WT#1 is self-contained

	WT#1.1
	1 TU
	0.5 TU
	Maybe (SA lead)
	

	WT#1.2
	void
	void
	void
	

	WT#1.3
	2 TU
	1 TU
	Yes (Parallel SA/RAN lead)
	

	WT#1.4
	void
	void
	void
	

	WT#1.5
	0.5 TU
	0.5 TU
	No
	

	WT#2
	void
	void
	void
	

	WT#3
	void
	void
	void
	



Total TU estimates for the study phase: 3.5
Total TU estimates for the normative phase: 2
Total TU estimates: 3.5 + 2 = 5.5
5	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

	Internal TR
	23.xyz
	Study on Architecture Enhancement to support Ranging based services and sidelink positioning
	SA#97 (Sep. 2022)
	SA#98 (Dec. 2022)
	Shen, Sherry (Yang), 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

	 
	 
	 
	 

	
	
	
	



6	Work item Rapporteur(s)
Shen, Sherry (Yang), 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, RAN for the RAN related issues.

9	Supporting Individual Members
 
	Supporting IM name

	Xiaomi

	OPPO

	vivo

	Tencent

	CATT

	Huawei

	HiSilicon

	Philips

	China Mobile

	ZTE

	Deutsche Telekom

	Qualcomm Incorporated

	Futurewei

	MediaTek Inc

	AT&T

	FirstNet

	Toyota

	Sennheise



