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1. Introduction
This document provides a proposal for the analysis of TR 22.804.
2. Reason for Change
One of the objective of FS_FFAPP is to investigate and analyse general applicability among Factories of the Future related cyber-physical control applications. In TR 22.804, potential requirements for 5G communication are identified for automation in vertical domains, which also cover Factories of the Future scenarios.
In this contribution, a related analysis is proposed to capture factory of the future related requirements in TR22.804. This will further help to identify application level key issues.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.745 v0.0.0.
* * * First Change * * * *

4
Analysis of 3GPP related research on Factories of the Future
4.X
research in TR 22.804
4.X.1
Description

3GPP TR 22.804 [X] introduces potential use cases for 5G communication for automation in factories of the future domain which can be distinguished in different application areas.

The application area "factory automation" consists of the use cases "motion control", "control-to-control", "mobile robots" and "massive wireless sensor networks".
The application area "process automation" consists of the use cases "mobile robots", "massive wireless sensor networks", "closed-loop process control", "process monitoring" and "plant asset management".
The application area "HMIs and production IT" consists of the use cases "mobile control panels with safety" and "augmented reality".
The application area "logistics and warehousing" consists of the use cases "control-to-control" and "mobile robots".
The application area "monitoring and maintenance" consists of the use cases "massive wireless sensor networks" and "remote access and maintenance".
The Factories of the Future potential requirements identified in 3GPP TR 22.804 [X] can provides guidelines and considerations of the communication service interface for application layer support.
4.X.2
Analysis

Table 4.X.2-1 lists the potential requirements which may have impact on application layer support for Factories of the Future in 5G network. 
Table 4.X.2-1: potential requirements of factories of the future domain
	Use case
	Reference
	Requirement description 
	Impact on application layer support

	Motion control
	Subclause 5.3.2 of 3GPP TR 22.804 [X]
	[Factories of the Future 2.1~2.10], network service performance and security requirements on transport layer
[Factories of the Future 2.7] support hot-plugging
	[Factories of the Future 2.7]

	Motion control – transmission of non-real-time data
	Subclause 5.3.3 of 3GPP TR 22.804 [X]
	[Factories of the Future 3.1, 3.2], general and network service performance requirements on transport layer
	None

	Motion control – seamless integration with Industrial Ethernet
	Subclause 5.3.4 of 3GPP TR 22.804 [X]
	[Factories of the Future 4.1~4.4], industrial ethernet requirements on transport layer

[Nsd.Eth.1/ Factories of the Future 4.1], [Nsd.Eth.2/ Factories of the Future 4.2], [Nsd.Eth.3/ Factories of the Future 4.3], network service type for ethernet support requirements
	[Factories of the Future 4.1~4.3] for network service type selection

	Control-to-control communication (motion subsystems)
	Subclause 5.3.5 of 3GPP TR 22.804 [X]
	[Factories of the Future 5.1~5.7], network service performance and security requirements on transport layer

	None

	Mobile control panels with safety functions
	Subclause 5.3.6 of 3GPP TR 22.804 [X]
	[Factories of the Future 6.1~6.7], general and network service performance requirements on transport layer
	None

	Mobile robots
	Subclause 5.3.7 of 3GPP TR 22.804 [X]
	[Factories of the Future 7.1~7.4], general and network service performance requirements on application layer

[Factories of the Future 7.5], dependability monitoring interface requirement
[Factories of the Future 7.6], general requirement on transport layer
	[Factories of the Future 7.1~7.5]

	Massive wireless sensor networks
	Subclause 5.3.8 of 3GPP TR 22.804 [X]
	[Factories of the Future 8.1, 8.4, 8.6, 8.8], general requirements on transport layer

[Factories of the Future 8.2, 8.9, 8.10, 8.11], network service performance requirements on transport layer

[Factories of the Future 8.3, 8.5], general requirements on application layer

[Factories of the Future 8.7], energy consumption requirement
[Ogr.1/ Factories of the Future 8.3], UE mesh networks requirement
[Ogr.4/ Factories of the Future 8.5], edge computing requirement
	[Factories of the Future 8.3, 8.5, 8.7]

	Remote access and maintenance
	Subclause 5.3.9 of 3GPP TR 22.804 [X]
	[Factories of the Future 9.1~9.4, 9.6, 9.8], general requirements on transport layer

[Factories of the Future 9.5], group communication requirement on application layer

[Factories of the Future 9.7], IP-based protocols requirement 
[Ogr.2/ Factories of the Future 9.1 & 9.2], on-demand communication requirements
	[Factories of the Future 9.1, 9.2, 9.5, 9.7]

	Augmented reality
	Subclause 5.3.10 of 3GPP TR 22.804 [X]
	[Factories of the Future 10.1, 10.4, 10.5, 10.6], general and security requirements on transport layer

[Factories of the Future 10.2, 10.3], network service performance requirements on application layer

[Factories of the Future 10.7], UE requirements

[Factories of the Future 10.8], positioning service requirements
	[Factories of the Future 10.2, 10.3, 10.8]

	Process automation – closed-loop control
	Subclause 5.3.11 of 3GPP TR 22.804 [X]
	[Factories of the Future 11.1, 11.2], network service performance requirements on transport layer
	None

	Process automation – process monitoring
	Subclause 5.3.12 of 3GPP TR 22.804 [X]
	[Factories of the Future 12.1, 12.2], network service performance requirements on transport layer
	None

	Process automation – plant asset management
	Subclause 5.3.13 of 3GPP TR 22.804 [X]
	[Factories of the Future 13.1, 13.2], network service performance requirements on transport layer

[Factories of the Future 13.3], positioning service requirements
	[Factories of the Future 13.3]

	Connectivity for the factory floor
	Subclause 5.3.14 of 3GPP TR 22.804 [X]
	[Factories of the Future 14.1~14.3], general requirements on application layer

[Nsd.Pnd.1/ Factories of the Future 14.1], network service type for type-a/type-b network requirement

[Nsd.Sdi.1/ Factories of the Future 14.2], network service type for service differentiation and isolation requirement
	[Factories of the Future 14.1~14.3]

	Inbound logistics for manufacturing
	Subclause 5.3.15 of 3GPP TR 22.804 [X]
	[Factories of the Future 15.1, 15.2], general requirements on transport layer

[Factories of the Future 15.3], subscription requirement

[Factories of the Future 15.4], general requirements on application layer

[Factories of the Future 15.5, 15.6], positioning service requirements

[Nsd.Pnd.4/ Factories of the Future 15.1], network service type for type-a/type-b network requirement
[Nsa.Sub.1/ Factories of the Future 15.3], subscription requirement
	[Factories of the Future 15.1, 15.3, 15.4, 15.5, 15.6]

	Wide-area connectivity for fleet maintenance
	Subclause 5.3.16 of 3GPP TR 22.804 [X]
	None
	None

	Variable message reliability
	Subclause 5.3.17 of 3GPP TR 22.804 [X]
	[Factories of the Future 17.1], application function outside the 3GPP domain requirement

[Factories of the Future 17.2], 3rd party application servers requirement
[Nsd.Nse.7/ Factories of the Future 17.2], network service exposure requirement
	[Factories of the Future 17.1, 17.2]

	Flexible, modular assembly area
	Subclause 5.3.18 of 3GPP TR 22.804 [X]
	[Factories of the Future 18.1~18.4], reconfiguration of the non-public 5G network requirements

[Factories of the Future 18.5~18.14],maintaining and operating 5G communication requirements

[Factories of the Future 18.15~18.18],public networks requirements

[Factories of the Future 18.19, 18.20], positioning service requirements

[Nsc.Ppi.2/ Factories of the Future 18.18], network service continuity and mobility for network interaction requirement

[Nsq.cmd.6/ Factories of the Future 18.7], [Nsq.cmd.8/ Factories of the Future 18.15], [Nsq.cmd.9/ Factories of the Future 18.5], service QoS monitoring and reporting requirements
[Nsd.Nse.2/ Factories of the Future 18.1], [Nsd.Nse.3/ Factories of the Future 18.10], [Nsd.Nse.8/ Factories of the Future 18.9], [Nsd.Nse.9/ Factories of the Future 18.12], network service exposure requirements
[Ogr.5/ Factories of the Future 18.11], dynamic communication QoS negotiation  requirement
	[Factories of the Future 18.1, 18.5, 18.7, 18.9, 18.10,  18.11, 18.12, 18.15, 18.18, 18.19, 18.20 ]

	Plug and produce for field devices
	Subclause 5.3.19 of 3GPP TR 22.804 [X]
	[Factories of the Future 19.1~19.7], general and security requirements

[Factories of the Future 19.8], security requirement on transport layer

[Factories of the Future 19.9], interface requirement on transport layer
[Nsd.Pnd.4/ Factories of the Future 19.7], network service type for type-a/type-b network requirement
[Nsd.Nse.4/ Factories of the Future 19.9], network service exposure requirement
[Nsa.Nds.1/ Factories of the Future 19.3 &  19.4], network discovery & selection requirements
	[Factories of the Future 19.3, 19.4, 19.7, 19.9]

	Type-a network ‒ PLMN interaction
	Subclause 5.3.20 of 3GPP TR 22.804 [X]
	[Factories of the Future 20.1~20.5, 20.10], general and security requirements

[Factories of the Future 20.6, 20.7, 20.9], subscription requirements

[Factories of the Future 20.8], intersystem mobility requirement 
[Nsd.Pnd.1/ Factories of the Future 20.1], [Nsd.Pnd.7/ Factories of the Future 20.10], network service type for type-a/type-b network requirement

[Nsc.Ppi.1/ Factories of the Future 20.8], network service continuity and mobility for network interaction requirement
[Nsa.Nds.2/ Factories of the Future 20.3], [Nsa.Nds.3/ Factories of the Future 20.4], network discovery & selection requirements
	[Factories of the Future 20.1, 20.3, 20.4, 20.6, 20.7, 20.8, 20.9, 20.10]

	Communication monitoring, diagnosis, and error analysis
	Subclause 5.3.21 of 3GPP TR 22.804 [X]
	[Factories of the Future 21.1~21.2], QoS monitoring related requirements

[Factories of the Future 21.3~21.6], QoS monitoring related requirements on transport layer
[Nsq.cmd.1/ Factories of the Future 21.1], [Nsq.cmd.2/ Factories of the Future 21.2], [Nsq.cmd.3/ Factories of the Future 21.3], [Nsq.cmd.4/ Factories of the Future 21.5], [Nsq.cmd.7/ Factories of the Future 21.4], service QoS monitoring and reporting requirements
	[Factories of the Future 21.1~21.6]


* * * Next Change * * * *
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[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[X]
3GPP TR 22.804: "Study on Communication for Automation in Vertical Domains".
* * * End Change * * * *

