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Rational

The proposed requirements are consolidated positioning performance requirements from TR 22.804 sorted by increasing accuracy. 
	Scenario 
	Horizontal accuracy 
	Availability
	Heading 
	Latency for position estimation of UE
	UE Mobility 

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

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

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

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

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

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

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

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


As a means for consolidation it is also proposed to reference to the consolidated positioning service levels in TS 22.261. 



· 
· 
· 

. For the factories of the future in TR 22.804 the environments are mainly defined as indoor, corresponding to the enhanced positioning service area Indoor in the consolidated service level table in TS 22.261. 

The following table summarizes the reference of positioning use case scenarios out of TR 22.804 to the consolidated services levels in the current revision of 22.261CR0269:
	Positioning 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

(note 1)
	
	
	5G positioning          service area
	5G enhanced positioning service area

(note 2)

	
	
	
	
	
	
	
	Outdoor and tunnels
	Indoor

	1
	A
	10 m
	3 m
	95 %
	1 s
	Indoor - up to 30 km/h

Outdoor 

(rural and urban) up to 250 km/h


	NA
	Indoor - up to 30 km/h

	2
	A
	3 m
	3 m
	99 %
	1 s
	Outdoor 

(rural and urban) up to 500 km/h for trains and up to 250 km/h for other vehicles
	Outdoor 

(dense urban) up to 60 km/h

Along roads up to 250 km/h and along railways up to 500 km/h
	Indoor - up to 30 km/h

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

	3
	A
	1 m
	2 m
	99 %
	1 s
	Outdoor 

(rural and urban) up to 500 km/h for trains and up to 250 km/h for other vehicles
	Outdoor 

(dense urban) up to 60 km/h

Along roads up to 250 km/h and along railways up to 500 km/h
	Indoor - up to 30 km/h

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

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

	4
	A
	1 m
	2 m
	99.9 %
	15 ms
	NA
	NA
	Indoor - up to 30 km/h

	Augmented reality in smart factories (Availability is handled in 22.261CR0270)
	< 1 m
	-
	99%
	< 15 ms
	-
	-
	< 10 km/h

	Mobile control panels with safety functions in smart factories (within factory danger zones) (Availability is handled in 22.261CR0270)
	< 1 m
	-
	99.9%
	< 1 s
	-
	-
	N/A

	5
	A
	0.3 m
	2 m
	99 %
	1 s
	Outdoor 

(rural) up to 250 km/h
	Outdoor 

(dense urban) up to 60 km/h

Along roads and along railways up to 250 km/h
	Indoor - up to 30 km/h

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

	6
	A
	0.3 m
	2 m
	99.9 %
	10 ms
	NA
	Outdoor 

(dense urban) up to 60 km/h
	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))
	< 30 cm (if supported by further sensors like camera, GNSS, IMU) 
	-
	99.9%
	10 ms
	-
	-
	< 30 km/h

	7
	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 between two UEs within 10 m of each other or between one UE and 5G positioning nodes within 10 m of each others (note 3)

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

	NOTE 1:
The objective for the vertical positioning requirement is to determine the floor for indoor use cases and to distinguish between superposed tracks for road and rail use cases (e.g. bridges).

NOTE 2: 
Indoor includes location inside buildings such as offices, hospital, industrial buildings. 

NOTE 3:
5G positioning nodes are 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).




Table of consolidated positioning performance requirements with added references to the positioning service levels in TS 22.261:
	Scenario 
	Horizontal accuracy 
	Availability
	Heading 
	Latency for position estimation of UE
	UE Mobility 
	Corresponding Positioning Service Level in 22.261 

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

	Process automation – plant asset management
	< 1 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)
	< 1m (relative positioning)
	99%
	N/A
	1 s
	< 30km/h
	Service Level 3

	Augmented reality in smart factories
	< 1 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
	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 proposes)
	< 50 cm
	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 autonomous driving systems))
	< 30 cm (if supported by further sensors like camera, GNSS, IMU) 
	99.9%
	N/A
	10 ms
	< 30 km/h
	Service Level 6

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


Following requirements in current revision of 22.261CR0270 is handling the request for heading in 22.804:
The 5G system shall support a mechanism to determine the UE's heading with an accuracy better than 30 degrees (0.54 rad) and an availability of 99.9 % for static users and with an accuracy better than 10 degrees (0.17 rad) and an availability of 99 % for users up to 10 km/h.
	Augmented reality in smart factories
	< 1 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
	99.9% 
	< 0,54 rad
	< 1 s
	N/A
	Service Level 4


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Changes over S1-182234

· Deleted table of consolidated positioning service levels, deleted Requirement 1, 2 and 3

· Provided table with positioning service performance requirements from TR 22.804 sorted by increasing requirement for accuracy 
· Added references to the positioning service levels in TS 22.261 assuming implementation of 22.261CR0269 and of 22.261CR0270 after September plenary 
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


	
	
	

	
	
	

	
	
	

	

	
	
	
	

	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	


	
	
	
	
	
	
	


	









High accuracy positioning is becoming essential for Factories of the Future. The reason for this is that tracking of mobile devices as well as mobile assets is becoming increasingly important in improving processes and increasing flexibility in industrial environments,
The table below lists typical scenarios and the corresponding high positioning requirements for horizontal accuracy, availability, heading, latency and UE mobility.

Note: The column on “Corresponding Positioning Service Level in TS 22.261” links the scenarios listed to the service levels defined in TS 22.261.
	Scenario 
	Horizontal accuracy 
	Availability
	Heading 
	Latency for position estimation of UE
	UE Mobility 
	Corresponding Positioning Service Level in 22.261 

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

	Process automation – plant asset management
	< 1 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)
	< 1m (relative positioning)
	99%
	N/A
	1 s
	< 30km/h
	Service Level 3

	Augmented reality in smart factories
	< 1 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
	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 proposes)
	< 50 cm
	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 autonomous driving systems))
	< 30 cm (if supported by further sensors like camera, GNSS, IMU) 
	99.9%
	N/A
	10 ms
	< 30 km/h
	Service Level 6

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


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

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