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Abstract: This contribution provides a text proposal to the CyberCAV TS 22.104 on the normative positioning service performance requirements. 
Rational

The proposed requirements are consolidated positioning service performance requirements from TR 22.804. The initial requirements out of TR 22.804 are now completed by requirements for vertical positioning and outdoor scenarios. 
As a means for consolidation it is proposed to share a common set of service levels among the different TS and TRs improving the readability and consistency of these requirements. Note that sets of requirements reported in TR 22.804 and TR 22.872 are very similar. This also facilitates subsequent stages of discussion like the normative work on positioning services in Release 16. Also, other working groups may benefit from unified SA1 input. 
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Requirements for vertical positioning are introduced to determine the floor in the factories of the future. This is motivated by the strong need to have a floor determination in multi storey factory buildings and to support logistic processes inside the factory with 3D positioning. This concerns use case 6.5, 6.7, 10.8, 13.3, 15.5, 18.19 and 18.20, which now have the additional requirement for vertical positioning of 3 m. Use Case 15.6 with a horizontal service requirement of 0.2 m is summarized under service level 6, which has additional relative vertical positioning requirement of 0.2 m. 

The positioning performance requirements from TR 22.804 are in no case compromised by the assignment of service levels, however only few single requirements get more tight by categorizing them in service levels:

· Use case 6.7 was summarized under service level 2, where the accuracy requirement is 3 meter instead of 5 meter. 
· Use case 18.9 was summarized under service level 4, where the accuracy requirement is 30 cm instead of 50 cm.
· Use case 13.3 was summarized under service level 4, where the availability is 99% instead of 90%.
Specific requirements of use cases (6.5 and 10.8) are taken into account by requirement 2 and requirement 3 which are given as supplementary sentences along the table of service levels. 

The consolidated service levels harmonise also the assumptions on the environment and UE velocity. For the factories of the future in TR 22.804 the environments are mainly defined as indoor, corresponding to the enhanced positioning service area in the consolidated service level table (with a minimum coverage for a factory plant of 500 m long, 500 m wide and 30 m high). Use cases 6.5, 10.8, 13.3 and 18.20 are summarized under service level 3, implying the consequence that UE velocity is up to 50 km/h instead of only 30 km/h (18.20, 13.3), 10 km/h (13.3) or not available (6.5).
By introducing consolidated service levels also a formal definition of the term “availability” of the positioning service is proposed (see Note 2).

The following table summarizes the allocation of positioning use case scenarios out of TR 22.804 into consolidated services levels:

	Scenario 
	Horizontal accuracy 
	Availability
	Heading 
	Latency for position estimation of UE
	UE Mobility 

	Service level 1
	10 m
	95 %
	
	1s
	N/A

	No CAV use case scenario
	
	
	
	
	

	Service level 2:
	3 m
	99% 
	
	1s
	Indoor- up to 50 km/

	Mobile control panels with safety functions ( non-danger zones) 6.7
	< 5 m 
	90%-
	N/A
	< 5 s-
	N/A

	Service level 3
	1 m
	99 %
	
	1s
	Indoor- up to 50 km/h 

	Process automation – plant asset management 13.3
	< 1 m
	90%
	N/A
	< 2 s
	< 30 km/h

	Augmented reality in smart factories 10.8 
	< 1 m
	99%
	< 0,17 rad 
	< 15 ms
	< 10 km/h

	Mobile control panels with safety functions in smart factories (within factory danger zones) 6.5
	< 1 m
	99.9% 
	< 0,54 rad
	< 1 s
	N/A

	Flexible, modular assembly area in smart factories (for tracking of tools at the work-place location) 18.20
	< 1m (relative positioning)
	99%
	N/A
	1 s
	< 30km/h

	Service level 4:
	0.3 m
	99 %
	
	1s
	Indoor up to 30 km/h

	Flexible, modular assembly area in smart factories (for autonomous vehicles (only for monitoring proposes)) 18.19
	< 50 cm
	99%
	N/A
	1 s
	< 30 km/h



	Service level 5:
	0.3 m
	99.9 %
	
	10 ms
	Indoor up to 30 km/h

	Inbound logistics for manufacturing (for driving trajectories (if supported by further sensors like camera, GNSS, IMU) of autonomous driving systems)) 15.5
	< 30 cm (if supported by further sensors like camera, GNSS, IMU) 
	99.9%
	N/A
	10 ms
	< 30 km/h

	Service level 6:
	0.2 m
	99 %
	
	1 s
	Indoor up to 30 km/h

	Inbound logistics for manufacturing (for storage of goods) 15.6
	< 20 cm
	99%
	N/A
	< 1 s
	< 30 km/h


Text Proposal to TS 22.104
------------------------- START OF PROPOSED CHANGES ----------------------------

------------------------- Start of Change 1 ----------------------------
6
Network performance requirements
6.2 Overview

6.2.   Requirements

6.2.x   Positioning Service Performance Requirements
Requirement 1 
The 5G System shall provide positioning services as per the requirements and attributes reported in Table (below) 
Note: this table is aligned with the positioning requirements of TS 22.261. 

Requirement 2 
For specific use cases such as mobile control panels with safety functions in smart factories, the 5G system shall be able to provide a positioning service with better than 1m horizontal accuracy, 99.9 % availability, 0.54 rad heading accuracy and better than 1s latency inside a factory building. 

Requirement 3 
For specific use cases such as augmented reality in smart factories, the 5G system shall be able to provide a positioning service better than 1 m horizontal accuracy, 99.9% availability, 0,17 rad heading accuracy and better than 15 ms latency inside a factory building

Table:
	Service level
	Absolute(A) or Relative(R) positioning
	Accuracy 

(95 % confidence level)
	Availability
	Latency
	Coverage, environment of use and UE velocity

	
	
	Horizontal Accuracy 

	Vertical Accuracy 

	
	
	5G positioning          service area
	Enhanced positioning service area

	1
	A
	10 m
	3 m
	95 %
	1 s
	Indoor

Outdoor (rural and urban) up to at least 160 km/h
	NA

	2
	A
	3 m
	3 m
	99 %
	1 s
	Outdoor (rural and urban) up to at least 160 km/h
	Indoor - up to 50 km/h 

Outdoor (dense urban) up to 160 km/h

	3
	A
	1 m
	3 m
	99 %
	1 s
	Outdoor (rural as a requirement and urban as a target) up to at least 160 km/h
	Indoor - up to 50 km/h 

Outdoor (dense urban) up to 160 km/h

	4
	A
	0.3 m
	3 m
	99 %
	1 s
	Outdoor (rural) up to at least 160 km/h
	Indoor - up to 30 km/h

Outdoor (dense urban) - up to 160 km/h

	5
	A
	0.3 m
	3 m
	99.9 %
	10 ms
	NA
	Indoor - up to 30 km/h

Outdoor (dense urban) - up to 160 km/h

	6
	R
	0.2 m
	0.2 m
	99 %
	1 s
	Indoor and Outdoor (rural, urban, dense urban) up to 30 km/h

Relative positioning is here between two UEs within 10 m of each other or between one UE and 5G positioning nodes within 10 m of each others

	NOTE 1:
Latency is defined by the time elapsed between the event that triggers the determination of the position-related data and the availability of the position-related data at the positioning system interface. At initialisation of the positioning system, the latency relates to Time to First Fix (TTFF).

NOTE 2:
Availability is here defined as the percentage value of the amount of time the positioning service is delivering the required position-related data within the performance requirements, divided by the amount of time the system is expected to deliver the positioning service according to the specification in a specific area.

NOTE 3: 
Indoor includes housing, offices, industrial building and tunnels for rail and road.
NOTE 4: 
The enhanced positioning service area represents here for example a factory plant (with a minimum coverage of 500 m long, 500 m wide and 30 m high), a dense urban area or a tunnel.
NOTE 5:
The vertical positioning requirement shall be sufficiently accurate to determine the floor in indoor use cases (e.g. better than 2 m vertical accuracy).

NOTE 6:  
For Service Level 2 and Service Level 3, a UE velocity of up to 500 km/h is needed for specific use cases (such as rail) both in the 5G positioning service area outdoor and in enhanced positioning service areas (e.g. rail and road tunnels).
NOTE 7:
5G positioning nodes are here infrastructure equipment deployed in the service area to enhance positioning capabilities (e.g. beacons deployed on the perimeter of a rendezvous area or on the side of a warehouse).



------------------------- End of Change 1 ----------------------------

------------------------- END OF PROPOSED CHANGES ----------------------------
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