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9.1.1
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 NR Positioning Enhancements
Acronym: FS_NR_Pos_Enh
Unique identifier: 
860034  
Potential target Release: Rel-17. 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan.
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Impacts 
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)
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	X
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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

	830077
	NR Positioning Support
	 


3
Justification

3GPP Rel-16 specified various location technologies to support regulatory as well as commercial use cases. The target horizontal positioning requirements for commercial use cases studied in Rel-16 were <3 m (80%) for indoor scenarios and <10 m (80%) for outdoor scenarios (TR 38.855).  The 5G service requirements specified in TS 22.261 include High Accuracy Positioning requirements, which are characterized by ambitious system requirements for positioning accuracy in many verticals. For example, on the factory floor, it is important to locate assets and moving objects such as forklifts, or parts to be assembled. Similar needs exist in transportation and logistics, for example. 
To address the higher accuracy location requirements resulting from new applications and industry verticals, NR Positioning in Rel-17 should evaluate and specify enhancements and solutions to meet the following exemplary performance targets:

(a) For general commercial use cases (e.g., TS 22.261):



- sub-meter level position accuracy (< 1 m)

(b) For IIoT Use Cases (e.g., 22.804):



- position accuracy < 0.2 m

The target latency requirement is < 100 ms; for some IIoT use cases, latency in the order of 10 ms is desired. 

For the evaluation of solutions, the Rel-16 scenarios and channel models in TR 38.855 are reused where applicable, and additional scenarios for IIoT use cases should be defined.
Emerging applications relying on high-precision positioning technology in autonomous applications (e.g., automotive), has brought with it the need for high integrity and reliability in addition to high accuracy. Integrity is the measure of trust that can be placed in the correctness of information supplied by a navigation system. Integrity includes the ability of a system to provide timely warnings to user receivers in case of failure. The 5G service requirements specified in TS 22.261 include the need to determine the reliability, and the uncertainty or confidence level, of the position-related data.
4
Objective

This study item includes the following objectives:
1. Study enhancements and solutions necessary to support the high accuracy (horizontal and vertical), low latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc.) requirements for commercial uses cases (incl. general commercial use cases and specifically (I)IoT use cases as exemplified in section 3 above (Justification)):
a. Define additional scenarios (e.g. (I)IoT) based on TR 38.901 to evaluate the performance for the use cases (e.g. (I)IoT). [RAN1]

b. Evaluate the achievable positioning accuracy and latency with the Rel-16 positioning solutions in (I)IoT scenarios and identify any performance gaps. [RAN1]

c. Identify and evaluate positioning techniques, DL/UL positioning reference signals, signalling and procedures for improved accuracy, reduced latency, network efficiency, and device efficiency.
Enhancements to Rel-16 positioning techniques, if they meet the requirements, will be prioritized, and new techniques will not be considered in this case. [RAN1, RAN2]
NOTE 1:
Sidelink is not part of this objective.

NOTE 2:
Involve RAN4 for validating assumptions for the systems evaluations where appropriate.

NOTE 3:
The commercial use cases and requirements are applicable to a limited geographic area.

2. Study solutions necessary to support integrity and reliability of assistance data and position information: [RAN2]

a. Identify positioning integrity KPIs and relevant use cases.
b. Identify the error sources, threat models, occurrence rates and failure modes requiring positioning integrity validation and reporting. 
c. Study methodologies for network-assisted and UE-assisted integrity.
NOTE 4:
Objective 2 is applicable to both, RAT-dependent and RAT-independent positioning methods.
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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

	Internal TR
	38.857
	Study on NR Positioning Enhancements
	RAN#89
	RAN#90
	Munier, Florent florent.munier@ericsson.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)
Da, Ren, CATT, renda@catt.cn
Guo, Yi,  Intel Corporation,  yi.guo@intel.com 

7
Work item leadership

Primary:
RAN1
Secondary:  
RAN2
8
Aspects that involve other WGs
None identified yet.
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Supporting Individual Members
	Supporting IM name

	AT&T

	CATT

	CMCC

	Daimler

	Deutsche Telekom

	Dish Network

	Ericsson

	ESA

	FirstNet

	Fraunhofer IIS

	Fraunhofer HHI

	Fujitsu

	HiSilicon

	Huawei

	Intel

	Lenovo

	LG Electronics

	MediaTek

	Mitsubishi Electric

	Motorola Mobility

	NextNav

	Nokia

	Nokia Shanghai Bell

	OPPO

	PHY Wireless

	Polaris Wireless

	Qualcomm

	Sony

	Swift Navigation

	Telefonica

	u-blox

	UIC

	vivo

	ZTE


