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Abstract: Clock synchronization requirements and positioning requirements need to be moved to clause 5 “Service performance requirements” of TS 22.104. Included missing table captions.
Discussion
Clock synchronization service requirements and positioning service performance requirments inadvertendly have been placed in clause 6 “Network performance requirements” of TS 22.104, but they should be place in clause 5 “Service performance requirements” of TS 22.104.

The proposed changes move the clock synchronization service requirements and the positioning servcie performance requirements from clause 6 “Network performance requirements” to clause 5 “Service performance requirements”, both in TS 22.104.

The missing table captions are included.

START OF PROPOSED CHANGES



 Start of Change 1 


5.6
Requirements

5.6.1   Clock Synchronisation service requirements

5.6.1.1
Clock synchronisation service level requirements 

The 5G system shall support a mechanism to process and transmit IEEE1588 / Precision Time Protocol messages to support 3rd-party applications which use this protocol.

The 5G system shall support a mechanism to synchronise the time clock of UEs with external clocks through the 5G system. 

The 5G system shall be able to synchronise the time clock of the UEs that are distributed across different geographically deployed 5G networks. 

5.6.1.2   Clock synchronisation service performance requirements 
Table 5.6.1.2-1: Clock synchronisation service performance requirements
	Clock  synchronicity accuracy level 
	Number of devices in one Communication group for clock synchronisation
	Synchronisation clock synchronicity requirement 
	Service area 
	Scenario

	1
	 Up to 300 UEs
	< 1 µs
	≤ 100 m2
	· Motion control

· Control-to-control communication for industrial controller

· Smart Grid: synchronicity between the entities


	 2
	Up to 10 UEs
	< 10 µs
	≤ 2500 m2
	· High data rate video streaming


5.6.2   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,

Table 5.6.2-1  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[2].
Table 5.6.2-1: Positioning service performance requirements
	Scenario 
	Horizontal accuracy 
	Availability
	Heading 
	Latency for position estimation of UE
	UE Mobility 
	Corresponding Positioning Service Level in TS 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


