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5
Performance requirements

5.1
Overview

There are two fundamental perspectives concerning dependable communication in 5G systems: the end-to-end perspective of the communication services and the network perspective (see Figure 5.1-1).
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Figure 5.1-1: Network perspective of 5G system 

The Communication Service in Figure 5.1-1 may be implemented between a UE on the one side and a network server on the other side, or between a UE on the one side and a UE on the other side.

The tables in Clauses 5.2 through 5.5 below provide sets of requirements where periodicity and determinism are critical to meeting cyber-physical control application needs in various vertical scenarios. While many use cases have similar KPI values in some cases, the important distinction is that in order to meet the needs of different verticals and different uses, the 5G system will need to be sufficiently flexible to allow deployment configurations that can meet the different sets of KPIs specific to each use. 

Clock synchronisation is needed in many "vertical" use cases. The requirements and tables in Clause 5.6 provide specific criteria for managing time sensitive communications in an industrial environment.

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, Clause 5.7 provides positioning requirements for horizontal and vertical accuracy, availability, heading, latency and UE speed in an industrial use case scenario.

Communication Service Availability is considered as important service performance requirement for cyber physical application, especially for the applications with deterministic traffic. Although the communication service availability cannot be directly measured by the network, communication service availability requirement is the combination of latency, survival time and reliability requirement for 5G system, because the system is considered unavailable to the cyber physical application when an expected message is not received (e.g. transfer time is bigger than the maximum transfer latency) by the application after application’s survival time expires. 

An example of the relationship between network reliability, survival time configuration and communication service availability of logical link is illustrated in the following Table 5.1-1.

Table 5.1-1: Example of relationship between communication service availability and reliability when survival time is one transfer cycle.

	Communication service availability
	Reliability
( as defined in TS 22.261)[image: image2.png]




	99,999 %
	99,9 %

	99,999999 %
	99,99 %

	99,9999999 %
	99,999 %

	99,9999999999 %
	99,9999 %

	99,999999999999 %
	99,99999 %
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5.7
Positioning 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 5.7-1 below lists typical scenarios and the corresponding high positioning requirements for horizontal and vertical accuracy, availability, heading, latency, and UE speed.

NOTE:
The column on "Corresponding Positioning Service Level in TS 22.261" maps the scenarios listed in Table 5.7-1 to the service levels defined in TS 22.261 [2] 
Table 5.7-1: Positioning performance 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 proposes)
	< 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



 End of Change 2 
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