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Introduction
The study on expanded and improved NR positioning introduces sidelink positioning as an objective [1]:
	· Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
· Scenario/requirements 
· Coverage scenarios to cover: in-coverage, partial-coverage and out-of-coverage
· Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104
· Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)
· Spectrum: ITS, licensed
· Identify specific target performance requirements to be considered for the evaluation based on existing 3GPP work and inputs from industry forums [RAN1]
· Define evaluation methodology with which to evaluate SL positioning for the uses cases and coverage scenarios, reusing existing methodologies from sidelink communication and from positioning as much as possible [RAN1]. 
· Study and evaluate performance and feasibility of potential solutions for SL positioning, considering relative positioning, ranging and absolute positioning: [RAN1, RAN2]
· Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
· Study of positioning methods (e.g. TDOA, RTT, AOA/D, etc) including combination of SL positioning measurements with other RAT dependent positioning measurements (e.g. Uu based measurements) [RAN1]
· Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc, reusing existing reference signals, procedures, etc from sidelink communication and from positioning as much as possible [RAN1]
· Study of positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network based positioning [RAN2, including coordination and alignment with RAN3 and SA2 as required]
Note: When the bandwidth requirements have been determined and the study of sidelink communication in unlicensed spectrum has progressed, it can be reviewed whether unlicensed spectrum can be considered in further work. Checkpoint at RAN#97 to see if sufficient information is available for this review.




In this contribution, we discuss the remaining requirements for evaluating V2X, public safety, commercial, and IIoT applications.

Remaining Requirements
RAN1 agreed to consider direction accuracy, in addition to distance accuracy, in ranging evaluations [2]:
Agreement
· For evaluations in Rel-18, ranging requirements for SL positioning are defined as:
· For a given use-case, the value of the distance requirement for ranging distance accuracy is same as the value identified for horizontal positioning accuracy for relative positioning. 
· The requirement on ranging direction accuracy is Y degrees for 90% of UEs.
· FFS: Exact definition of ranging direction accuracy, including value(s) of Y and reference direction
When considering both distance and direction accuracy requirements, the ranging operation becomes equivalent to a relative positioning operation. The difference between the two is in the coordinate system used. RAN1 already agreed to use the relative horitonal positioning requirement for ranging distance and the relative positioning requirements can also be used to derive the direction accuracy requirements. It should be noted though that matching the relative positioning requirements to a direction requirement depends on the distance. Table 1 shows the tangential position error caused by different angle errors at different distances.
[bookmark: _Ref111126166]Table 1. Direction error in degrees given a position error at different distances
	Angle error (degrees)
	Distance (m)

	
	10
	50
	100
	150
	200

	1
	0.17
	0.87
	1.75
	2.62
	3.49

	2
	0.35
	1.75
	3.49
	5.24
	6.98

	5
	0.87
	4.37
	8.75
	13.12
	17.50

	10
	1.76
	8.82
	17.63
	26.45
	35.27



Observation 1: The requirements for ranging direction accuracy depend on the maximum distance of interest between the devices in the target application when used to estimate relative position.
In [3], two IIoT scenarios have heading (direction) accuracy requirements:
	Scenario
	Horizontal accuracy
	Vertical accuracy
	Availability
	Heading
	Latency for position estimation of UE
	UE speed
	Corresponding Positioning Service Level in TS 22.261

	Mobile control panels with safety functions (non-danger zones)
	< 5 m 
	< 3 m
	90 %
	n/a
	< 5 s
	n/a
	Service Level 2

	Process automation – plant asset management
	< 1 m
	< 3 m
	90 %
	n/a
	< 2 s
	< 30 km/h
	Service Level 3

	Flexible, modular assembly area in smart factories (for tracking of tools at the work-place location)
	< 1 m (relative positioning)
	n/a
	99 %
	n/a
	1 s
	< 30 km/h
	Service Level 3

	Augmented reality in smart factories
	< 1 m
	< 3 m
	99 %
	< 0.17 rad 
	< 15 ms
	< 10 km/h
	Service Level 4

	Mobile control panels with safety functions in smart factories (within factory danger zones)
	< 1 m
	< 3 m
	99.9 % 
	< 0.54 rad
	< 1 s
	n/a
	Service Level 4

	Flexible, modular assembly area in smart factories (for autonomous vehicles, only for monitoring purposes)
	< 50 cm
	< 3 m
	99 %
	n/a
	1 s
	< 30 km/h
	Service Level 5

	Inbound logistics for manufacturing (for driving trajectories (if supported by further sensors like camera, GNSS, IMU) of indoor autonomous driving systems))
	< 30 cm (if supported by further sensors like camera, GNSS, IMU) 
	< 3 m
	99.9 %
	n/a
	10 ms
	< 30 km/h
	Service Level 6

	Inbound logistics for manufacturing (for storage of goods)
	< 20 cm
	< 20 cm
	99 %
	n/a
	< 1 s
	< 30 km/h
	Service Level 7



The smart-factory augmented reality scenario has a direction requirement of 0.17 rad (~10 degrees) and the mobile control panel scenario has a direction requirement of 0.54 rad (~30 degrees). These requirements can be used to derive a direction requirement in the RAN1 study.
[bookmark: _Toc111199376]Proposal 1: At least for IIoT scenarios, the requirement on ranging direction accuracy is 10 degrees, i.e. Y =10.
Conclusions
Observation 1: The requirements for ranging direction accuracy depend on the maximum distance of interest between the devices in the target application.
Proposal 1: At least for IIoT scenarios, the requirement on ranging direction accuracy is 10 degrees, i.e. Y =10.
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