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1
Introduction
This contribution provides a list of high level positioning requirements for NR, together with some initial consideration on more detailed requirements and potential solutions. 
2
Discussion
The following requirements are proposed with associated details and possible solutions.

	Label
	Requirement
	Details and Possible Solutions

	R1
	Universal continuous positioning availability 
	Positioning to be available to all services, clients and applications at all times that a UE is reachable
Periodic positioning of UEs by the RAN for continuous position availability

	R2
	Enable UE assisted, UE based, network based, D2D positioning methods
	Positioning able to use downlink (DL) and uplink (UL) signals
Positioning using both UL and DL signals (e.g. for RTT) 
Positioning using sidelink (SL) signals (for D2D)
Positioning using antenna arrays for DL and UL

	R3
	Maximise positioning accuracy, coverage and availability
	Positioning Signals (PS) optimized for positioning measurements 

Unlicensed band positioning
NR positioning only beacons

	R4
	Enable diverse user cases including:

· commercial services
· regulatory requirements
· positioning of unauthenticated UEs

· positioning in dense user environments (e.g. football stadium, airport, shopping mall)
· positioning to improve network operation and services
	Positioning controlled by operators for authorized UEs (e.g. based on subscription, service or regulation)

Positioning available as an option for unauthenticated UEs (e.g. provide free location service in a venue)

Broadcast of positioning assistance data with or without ciphering

Enable positioning for:

· network planning

· offline network optimization

· real time network optimization

· support of cell selection and handover

· network analytics

	R5
	Reduce use of network resources for positioning
	On demand scheduling of PS

Optional directional (and per cell) confinement of PS based on approximate UE location(s)

	R6
	Reduce impacts to base stations, CN and network operations
	Positioning of small cells and NR beacons by other  base stations
Allow different levels of base station synchronization (e.g. tight, relaxed, none) 
Increased use of IP based signalling to reduce impacts to network elements and interfaces

	R7
	Enable scalability of positioning with low latency


	High volume positioning (e.g. for IoT)
Low latency positioning (e.g. for V2X)

Positioning support within the RAN

	R8
	Enable integration with existing location solutions
	Leverage existing E-UTRAN and WLAN location support (for multi-RAT positioning)

Enable continuing use of SUPL and control plane solutions


3
Conclusions 
 In this contribution, a list of high level positioning requirements for NR has been provided together with additional aspects and potential solutions. 

It is proposed to agree on the above requirements as main objectives for NR positioning, and to consider the identified additional aspects and potential solutions as candidates for the NR design/technology study.
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