
Science and 6G –
Bridges between Science & Entrepreneurship
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 4G: Video and Internet (Smartphone)

 5G: Machine-to-Machine Communication

 6G: put the human in the center – Extension of the 

human intelligence and the human capabilities

What is new with 6G?
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Image sources: TUM MRI, TUM LTI, TUM, TUD, 5G Campus, CeTI
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What are the 6G drivers?
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K. Trommler, M. Hafner, W. Kellerer, et al.: Six Questions about 6G – White Paper. Bayern Innovativ / Münchner Kreis, 2022.

K. Trommler, M. Hafner, W. Kellerer, et al.: Six Insights into 6G. Bayern Innovativ / Münchner Kreis, 2022.
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 Results from fundamental scientific projects  consider early how to

 Sustain the created knowledge

 Boost impact towards industry

 Impact through

 Publications

 Patents

 Educated engineers

 Startups = golden way

 Business-ready technologies

 Know-how and value creation in Germany/Europe

 Technology sovereignty

Science meets Entrepreneurship
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BMBF 6G Research Hub 6G-life

• Started August 15, 2021

• 70 Million € for 4 years

• 58 Principal Investigators + 156 researchers

• 6G: focus is on humans and their communication and
interaction with machines and the virtual world 

holistic research on innovative concepts for scalable
communication, novel methods, flexible software
concepts and adaptive hardware

• Four key performance indicators: Latency, Resilience,
Security and Sustainability

• Digital Sovereignty and Digital Transfer

• 10 Million € for Start-ups
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6G-life Overview

• Four key performance indicators: Latency, Resilience,
Security and Sustainability

holistic research on innovative concepts for scalable 
communication, novel methods, flexible software concepts and 
adaptive hardware
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6G-life Innovation Areas

Scalable
Communication

communication network
architectures including

• Cellular networks with
Campus and HAP 
extensions

• Tactile Internet
• Quantum 

Communication
• Body Area Networks
• Molecular 

Communication

Innovative 
Methods

novel methods for
communication networks
based on

• Post Shannon 
Communication

• AI for network control 
and new services

• AI & Digital Twins
• Protocol and codec 

design for Human-
Machine Collaboration

Flexible
Software

networks are dominated by
SW

• In-network computing
and ORAN

• 6G application in virtual
worlds (digital twins and
holograms)

• Low latency and energy 
efficient compiler/OS 
design

Adaptive
Hardware

Novel hardware concepts for
future needs and
applications

• New materials for
robotics and humans in 
virtual worlds

• Joint sensing and
communication

• Flexible energy saving
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6G-life use case examples: Industry

Passivity-Based Skill Motion Learning for robotic 
(dis)assembly

Framework of relocating the robot controller in the cloud  

Shared autonomy in teleoperation

Teleoperation cell: GUI + movement 
tracking controller /haptic controller 
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6G-life use case example: Healthcare

Testbed semiautonomous telerobotic examination suiteTestbed remote-surgery

Testbed context-sensitive patient monitoring

Robotic surgery Remote expert
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Demonstration of 
haptic-based teleoperation between Dresden and Munich
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6G Perspective of Mobile Network Operators, 
Manufacturers, and Verticals

Paul Schwenteck; Giang T. Nguyen; Holger Boche; Wolfgang Kellerer; Frank H. P. Fitzek
6G Perspective of Mobile Network Operators, Manufacturers, and Verticals In: IEEE 
Networking Letters, pp. 1-1, 2023.
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Entrepreneurial Education 
and Startup Support

TUM with CDTM and TUM Venture Labs

• Trend Seminar 
„The Future of Communication Technologies“ 
in Feb-April 2023

• Course
„Business Modeling & Prototyping“ –
Master students work on ideas of doctoral students/postdocs

• MOOC Entrepreneurship in the era of 6G
open to all 6G-life researchers

• New lecture series (Ringvorlesung) on 
„6G and entrepreneurship“ in summer semester 2024
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Startups - currently 20+ interactions

Sensors HMI Robotics Communication Cloud Computing
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Examples for successful collaboration with Startups 
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5G Campus Network@TUM

10 indoor base stations

2 outdoor base stations

10 indoor and 4 outdoor
base stations (MIMO)

Setup of experimental 
platform with
LiFi base stations
and receives in our lab

Flexible ROS-based
plug-and-play robotics kits
with sensors and
communication modules
Here: AGV platform for context-based handover
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 BMBF lauched a special call for startup support (~ EXIST programme) specialized for startups

in the are of communication and networks

 BMBF „StartUp Connect“

 6G-life operates an incubator platform „Launchhub42“

 March 21/22, 2024: kick-off event in Berlin

6G-life & BMBF Startup Connect: Launchhub42

15



Wolfgang Kellerer
26.03.2024

Folie 16

6G-life StartUp Contact Point
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Thank You!

www.6g-life.de


