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1. Introduction
This contribution discusses a key issue for Factories of the Future related applications support for network slicing.
2. Reason for Change
One of the objective of FS_FFAPP is to develop key issues corresponding architecture requirements to make the service enabler for “Factories of the Future” applications over 3GPP networks. 
Network slicing capabilities of 5G system may have impact on application layer support for Factories of the Future
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.745 v0.1.0.
* * * First Change * * * *

5
Key issues
5.x
Key issue x - support for network slicing
3GPP TS 22.104 [3] & 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 communication", "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 communication", "Mobile robots" and "Plant asset management".
The application area "Monitoring and maintenance" consists of the use cases "Massive wireless sensor networks" and "Remote access and maintenance".
5G-ACIA white paper “5G for Connected Industries and Automation” [Y] have an illustrative overview of the Factory of the Future use cases outlined in 3GPP TS 22.104 [3] & TR 22.804 [X] shown in Figure 5.X-1, in which the individual use cases are arranged according to their major performance requirements, classified according to the basic 5G service types eMBB, mMTC and URLLC.
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Figure 5.X-1: Overview of selected industrial use cases and arrangement according to their basic service requirements in 5G-ACIA “5G for Connected Industries and Automation” [Y]
3GPP TS 23.501[Z] define S-NSSAI to identify a Network Slice, an S-NSSAI is comprised of a Slice/Service type (SST) and a Slice Differentiator (SD). The SSTs which are standardised as eMBB, URLLC and MIoT. The Factory of the Future use cases are classified with 5G Slice/Service type (SST) shown in Table 5.X-1.
Table 5.X-1: Factory of the Future use cases classified with 5G Slice/Service type (SST)
	Use case
	Application area
	Reference
	Slice/Service type(SST)

	Motion control
	Factory automation
	Subclause A2.2.1 of 3GPP TS 22.104 [3]
Subclause 5.3.2 & 5.3.3 & 5.3.4 of 3GPP TR 22.804 [X]
	URLLC

	Control-to-control communication 
	Factory automation/

Logistics and warehousing
	Subclause A2.2.2 of 3GPP TS 22.104 [3]

Subclause 5.3.5 of 3GPP TR 22.804 [X]
	URLLC

	Mobile robots
	Factory automation/

Process automation/

Logistics and warehousing
	Subclause A2.2.3 of 3GPP TS 22.104 [3]

Subclause 5.3.7 of 3GPP TR 22.804 [X]
	URLLC

	Massive wireless sensor networks
	Factory automation/

Process automation/
Monitoring and maintenance
	Subclause 5.3.8 of 3GPP TR 22.804 [X]
	MIoT

	Closed-loop process control
	Process automation
	Subclause A2.3.1 of 3GPP TS 22.104 [3]

Subclause 5.3.11 of 3GPP TR 22.804 [X]
	URLLC

	Process monitoring
	Process automation
	Subclause A2.3.2 of 3GPP TS 22.104 [3]

Subclause 5.3.12 of 3GPP TR 22.804 [X]
	URLLC

	Plant asset management
	Process automation/
Logistics and warehousing
	Subclause A2.3.3 of 3GPP TS 22.104 [3]

Subclause 5.3.13 of 3GPP TR 22.804 [X]
	eMBB

	Mobile control panels with safety 
	HMIs and production IT
	Subclause A2.4.1 of 3GPP TS 22.104 [3]

Subclause 5.3.6 of 3GPP TR 22.804 [X]
	URLLC

	Augmented reality 
	HMIs and production IT
	Subclause A2.4.2 of 3GPP TS 22.104 [3]

Subclause 5.3.10 of 3GPP TR 22.804 [X]
	eMBB

	Remote access and maintenance
	Monitoring and maintenance
	Subclause A2.5.1 of 3GPP TS 22.104 [3]

Subclause 5.3.9 of 3GPP TR 22.804 [X]
	eMBB

	Inbound logistics for manufacturing
	Logistics and warehousing
	Subclause 5.3.15 of 3GPP TR 22.804 [X]
	eMBB

	Wide-area connectivity for fleet maintenance
	Monitoring and maintenance
	Subclause 5.3.16 of 3GPP TR 22.804 [X]
	eMBB


3GPP TS 22.261 [2] describes the service and operational requirements for a 5G system which include detail 5G communication for automation requirements in factories of the future domain. Network slicing is one of the 5G system capabilities may impact on application layer support for Factories of the Future.
Further study is required to determine how to manage and set constraints to the private network slices for the Factories of the Future applications according to subclause 6.1.2.2 & 6.1.2.3 of 3GPP TS 22.261 [2].
* * * Next Change * * * *
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* * * End Change * * * *

