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1. Introduction
In this document, we discuss on the remaining details of performance target for NR positioning.

2. Discussion
Regulatory use cases
In RAN1#94bis meeting, the minimum performance target for NR positioning was discussed. In this meeting, we agreed the requirement for regulatory use cases. However, the exact value of the requirement of vertical positioning error is not decided. In [2], it is defined that 3-meter accuracy for 80 percent of calls. So, we may confirm the minimum performance targets of vertical positioning error is <5m for 80% of UE.
Proposal 1: 
· Confirm the minimum performance targets of vertical positioning error is <5m for 80% of UE.

Commercial use cases
Also, we discussed the performance targets for RAT dependent solutions for commercial use cases. So far, we didn’t make a consensus for the exact value of target performance. Considering the requirement described in [4], the values of the performance target of horizontal positioning error (i.e. <3m for 80% of UE in indoor, <10m for 80% of UE in outdoor) and vertical positioning error (i.e. <3m for 80% of UEs) for RAT dependent solutions may be too loose to achieve the performance target defined in SA1. So, we need to carefully decide the value of the performance target for RAT dependant solutions. 
If it is hard to see the upper bound of the performance of RAT independent solution in Rel-16 SI, it is better to settle the aggressive goal for the performance target for RAT dependent solution. Nevertheless, if we have a situation that confirms the current candidate values, we need to add a note that in Rel-16, some high accuracy requirements cannot be addressed.
Observation 1: 
· The values of the performance target of horizontal positioning error (i.e. <3m for 80% of UE in indoor, <10m for 80% of UE in outdoor) and vertical positioning error (i.e. <3m for 80% of UEs) for RAT dependent solutions may be too loose to achieve the performance target defined in SA1

Proposal 2: 
· If it is hard to see the upper bound of the performance of RAT independent solution in Rel-16 SI, it is better to settle the aggressive goal for the performance target for RAT dependent solution.
· If we have a situation that confirms the current candidate values, add a note that in Rel-16, some high accuracy requirements cannot be addressed.

Conclusion
In this contribution, we discuss on. As a conclusion of the discussion, we summarize proposals as follows:
Regulatory use cases
Proposal 1: Confirm the minimum performance targets of vertical positioning error is <5m for 80% of UE.

Commercial use cases
Observation 1: 
· The values of the performance target of horizontal positioning error (i.e. <3m for 80% of UE in indoor, <10m for 80% of UE in outdoor) and vertical positioning error (i.e. <3m for 80% of UEs) for RAT dependent solutions may be too loose to achieve the performance target defined in SA1
Proposal 2: 
· If it is hard to see the upper bound of the performance of RAT independent solution in Rel-16 SI, it is better to settle the aggressive goal for the performance target for RAT dependent solution.
· If we have a situation that confirms the current candidate values, add a note that in Rel-16, some high accuracy requirements cannot be addressed.
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Annex A. Previous Agreement
	RAN1#94bis [1]
Agreement:
· Regulatory requirements are considered as a minimum performance targets for NR Positioning studies
· Additional requirements based on commercial use cases can be used as input performance targets that are subject to further analysis in terms of performance / complexity tradeoffs in different evaluation scenarios

Agreement:
· For regulatory use cases, the following requirements are considered as a minimum performance targets for NR positioning
· Horizontal positioning error <= 50m for 80% of UEs
· Vertical positioning error [<5 m] for [80%] of UEs
· Note: The regulatory requirements refer to floor level vertical accuracy
· End to end latency and TTFF < 30 seconds
· As a starting point for commercial use cases, the following requirements are considered as performance targets for RAT dependent solutions, which are subject to further analysis in terms of performance / complexity tradeoffs of NR positioning radio-layer solutions
· Horizontal positioning error < [3]m for [80]% of UEs in indoor deployment scenarios
· Horizontal positioning error < [10]m for [80]% of UEs in outdoor deployments scenarios
· Vertical positioning error < [3]m for [80]% of UEs in indoor deployment scenarios
· Vertical positioning error < [3]m for [80]% of UEs in outdoor deployment scenarios
· End to end latency < [1]s
· Note: This does not eliminate more or less demanding commercial use cases.

Agreement:
· At least CDFs of horizontal and vertical (vertical error not necessarily applicable to all solutions and/or scenarios) positioning errors are used as a performance metrics in NR positioning evaluations
· At least the following percentiles of positioning error are analyzed 50%, 67%, 80%, 90%
· Physical layer latency, UE power consumption, scalability/capacity, network deployment complexity, availability, UE and gNB complexity can be considered as important design factors for NR positioning solutions and can be evaluated analytically for proposed solutions




Annex B. Accuracy Requirement
Federal Communications Commission FCC 15-9 [2]
	1. Incorporation of Roadmap and Parallel Path Commitments
22. Background. In the Third Further Notice, we proposed that within two years of the Effective Date CMRS providers must locate 67 percent of indoor 911 calls within 50 meters, and that within five years, they must achieve 50-meter accuracy for 80 percent of indoor 911 calls. We further proposed that within three years of the Effective Date, CMRS providers must deliver vertical (z-axis) data within 3 meters accuracy for 67 percent of indoor calls, and 3-meter accuracy for 80 percent of calls within five years.40 We proposed establishment of an indoor location accuracy test bed for demonstrating compliance with these requirements, and asked about other approaches to validating compliance.41



Attributes of Specific Services [3]
The following table (provided by the GSM Alliance Services Working Group) depicts ranges of values that may be expected for various attributes of location based services.
	
	Horizontal Accuracy
	Vertical Accuracy
	Response Time

	Public Safety Services

	Emergency Services
	Network based 100m, 300m(95%)
Handset based 50m, 150m(95%)
	N/A now (5-15m future?)
	5sec

	Emergency Alert Services
	125m (10m future?)
	N/A now (5-15m future?)
	5sec

	Location Sensitive Charging

	Home-Zone Billing
	Depends on billing zone 
(5m-300m)
	N/A
	Depends on increments of billing

	Tracking Services

	Fleet Mgment
	125m-Cell ID
	N/A
	5sec

	Asset Mgment
	10m-125m
	N/A (5-15m future?)
	5sec

	Person Tracking
	10m-125m
	N/A (5-15m future?)
	5sec

	Pet Tracking
	10m-125m
	N/A (5-15m future?)
	5sec

	Traffic Monitoring

	Traffic Congestion Reporting
	10-40m Hi- res. req’d muti- near proximity lanes 
(opposing and adjacent)
	May be req’d for over-passes
	5sec

	Enhanced Call Routing

	Routing to Nearest Commercial Enterprise
	10m-125m
	N/A
	5sec

	Roadside Assistance
	10m-125m
	N/A
	5sec

	Location based information service

	Navigation
	10m-125m
	N/A
	5sec

	City Sightseeing
	10m-125m
	
	5sec

	Localized Advertising
	125m-Cell ID
	N/A
	Not sensitive

	Mobile Yellow Pages
	125m-Cell ID
	
	5sec

	Service Provide Specific Services

	Dynamic Network Control
	10m-Cell ID
	N/A
	5sec




Higher Accuracy positioning in TR22.862 [4]
[bookmark: _Toc463327283]5.4		Higher accuracy positioning
[bookmark: _Toc463327284]5.4.1	Description
The use case family "higher accuracy positioning" is characterised by a high system requirement for positioning accuracy. High positioning accuracy includes requirements that the location information is acquired quickly, is reliable, and is available (e.g., it is possible to determine the position). In some cases it is also important to be able to send the location information to another device, e.g., a controller, if the location information cannot be processed or used locally. Therefore, high positioning accuracy is often linked to a high system requirement for reliability, availability, and latency, but the data rates needed to carry the location information are very low.
For this use case family and related requirements it is important to separate the actual measurement and possible transmission of the location information. It is also important to separate the need to know the absolute position, e.g., geographical coordinates, and the position relative to surrounding objects, e.g., distance from the car in front.
One typical area where "higher accuracy positioning" is needed is collision avoidance of vehicles: every vehicle must be aware of its own position, the positions of near-by vehicles, and also their expected paths, to avoid collisions.
Next generation high accuracy positioning will require a level of accuracy less than [1 m] in more than [95 %] of service area, including indoor, outdoor and urban environments. Specifically, network based positioning in three-dimensional space should be supported with accuracy from [10 m] to [<1 m] in [80 %] of situations, and better than [1 m] for indoor deployments [2].
High accuracy positioning service in a 5G network should be supported in areas of traffic roads, tunnel, underground car-park or indoor environment. The figure below provides an example of a network supporting high accuracy positioning.


Figure 5.4-1: An example of network supporting high accuracy positioning
In some critical communication events e.g., in a situation where first aid personnel cannot arrive promptly to the scene of an emergency, use of an UAV (Unmanned Aerial Vehicle) or UAV team with higher accuracy position capability supported by the 3GPP network can improves emergency response efficiency.
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