\ = ‘ Deutsches Forschungszentrum fir Kinstliche Intelligenz
] German Research Center for Atrtificial Intelligence

Design of a 5G Ready and Reliable Architecture for
the Smart Factory of the Future

Mathias Strufe, Michael Gundall, Hans D. Schotten, Christian Markwatrt,
Rakash SivaSiva Ganesan
24. ITG Fachtagung Mobilkommunikation
15. Mai 2019



TACNET 4.0 Project

. Sponsor: 4R | Fme” TACNET G‘
and Research
4.0

Tactile Internet

. Content:

- Highly reliable and real-time 5G networking for industry 4.0
. The tactile Internet for production, robotics and digitalization of the industry

. Partners: MABRB G ©soscn comoo R

corming [Nl 1 @ecsware NOKIA |\

OTAR' S @ Lﬁ?&‘;’i{?ﬁ'ﬁ @ Universitat Bremen*

DRESDEN

. Further information: www.tacnet40.com

Introduction > Architecture Design Process > TACNET 4.0 Architecture > SWOT Analysis >




Motivation

Factory B Private Cloud Internet

- Public Cloud
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Remote Analytics
Teleoperation
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Design Process
-

)l

Use Case & Functional Message Complete
Application Components & Sequence Functional
Definition Building Blocks Charts Architecture
Phase 1 Phase 2 Phase 3 Phase 4
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Design Process
-

Use Case Class 1 Use Case Class 2
Industrial Applications General Functionalities

MONITORING REMOTE CONTROL
Condition Monitoring Video Remote operation
Additive Sensing Sight Assistance
Predictive Maintenance Remote Live Support
Monitoring of States RC in Process Automation
Closed Loop Process Control RC in Discrete Automation

Big Data Analytics

Industrial Campus

MOBILE ROBOTICS LOCAL CONTROL

* Traffic Management * Closed Loop Motion Control
* Cooperative Transport * Mobile Control Panel

* Real Time Robot Control (Safety critical)

* Enhanced Robot Operation

Invasive Sensor Adding

Adaptive Production

Use Case & Functional Message Complete
Application Components & Sequence Functional
Definition Building Blocks Charts Architecture

Phase 1 Phase 2 Phase 3 Phase 4
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Design Process
-
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Talker / UE function

Listener / UE function

Registration Application function

Remote Control Application function
Pre-Processing Application function
Monitoring and Optimization function
Time Synchronization function

Big Data Application

Network Resource Management function
Authentication and Authorization function
Maintenance and Optimization Function

Traffic Management Application function

Localization Application function
Sight Assistance Application function

Local Control Application function

Control Logic Update Function

Remote Live Support Application function

Use Case & Functional Message Complete

Application Components & Sequence Functional
Definition Building Blocks Charts Architecture

Phase 1 Phase 2 Phase 3 Phase 4
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Design Process

MSC for network monitering

Security measures are not addressed.

Scope on passive monitoring.
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Security measures are not addressed.
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Initial Registration Process
-
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Design Process
-
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- TACNET 4.0 Functions - State-of-the-Art Functions

Use Case & Functional Message Complete
Application Components & Sequence Functional
Definition Building Blocks Charts Architecture

Phase 1 Phase 2 Phase 3 Phase 4
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Final
]

Architecture
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Final Architecture
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Final Architecture
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SWOT Analysis

Strengths

Design of holistic architecture
Considering cutting edge
technologies (5G, TSN, SDN)
Strong consortium consisting
of a good mix of industrial
and academic partners

Opportunities

First holistic architecture for
industrial environments
considering 5G
Strengthening German small
and medium size enterprises
(SMEs)

Weaknesses

Technology risk, new
technologies at an early
development stage can affect
deadlines

Architecture may get too
complex for small size
enterprises

Threats

Various competitive
architectures
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