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BMBF 6G Research Hub 6G-life

• Started August 15, 2021

• 70 Million € for 4 years

• 50 Million € for 4 years

• 20 Million € for 3 years

• 61 Principal Investigators + 163 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

• Important fields of application: Industry 4.0 and healthcare
(extending with industry projects)

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

• Technological Sovereignty and Digital Transfer

• 10 Million € for Startups
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Vision toward Cooperative Networked Robotics
New Demands of Robotics and Automation Engineering

Current

Individual & Stationary Robots

Fixed, Structured

Wired

Hardware Focus

(Source: TURCK)
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Vision toward Cooperative Networked Robotics
New Demands of Robotics and Automation Engineering

Current

Faster changing 
products

More variants

Smaller lot sizes

(Source: TURCK)

Demands

Individual & Stationary Robots

Fixed, Structured

Wired

Hardware Focus
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Vision toward Cooperative Networked Robotics
New Demands of Robotics and Automation Engineering

Current Future

Multiple & Mobile Robots

Dynamic, Unstructured

Wireless

Software-based and AI

(Source: Hyundai)(Source: TURCK)

Demands

Faster changing 
products

More variants

Smaller lot sizes

Individual & Stationary Robots

Fixed, Structured

Wired

Hardware Focus
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Humanoid and Mobile Massive

New cool robotics ? – Networked Collaborative Robotics

https://assets.newatlas.com/dims4/default/88d9c01/2147483647/strip/true/crop/1040x693+141+0/resize/1200x800!/quality/90/?url=http%3A%2F%2Fnewatlas-
brightspot.s3.amazonaws.com%2Fc7%2Fe5%2F990fe5714c79b265843f2fed0ed3%2Fscreen-shot-2020-12-30-at-09.21.01.png
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Robotics and Automation
The Latency Challenge – My Nemesis
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Time-
Sensitive 
Networking

Robotics and Automation
The Computing Bottleneck

Closed-loop control

Controller Actuator System

Sensor

(input) (output)

(feedback loop)

Closed-loop control

Loss

Delay

Jitter

Problems

6G

Solutions
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Challenge in massive mobile robotics

2→1

4→6

16→120

Multi-robot interaction O(n2)
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Challenge in massive mobile robotics

2→1

4→6

16→120

Multi-robot interaction O(n2)
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Networked Robotics
Oct 2024 Three–armed robot skill transfer

© Johannes Krey
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Networked Robotics
March 2024 Multi–armed robot skill transfer
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101 on Communication Architecture 

point-to-point
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101 on Communication Architecture 

point-to-point point-to-multipoint

? ?
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101 on Communication Architecture 

Reliable Multicast for IP

point-to-point point-to-multipoint
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101 on Communication Architecture 

fully meshpoint-to-point point-to-multipoint
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Communication

Why us? – Innovation Network

AI

Quantum

Robotics

Incubator & 
startups
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Shannon/Turing 1942

The What!

Artificial 
Thinking 
Machines
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The What!
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Robotics Text

MedicineArts

The What!
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=

The What!

Data

Compute

Energy
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=

The What!

Communication

Storage

Collecting

Data

Compute

Energy



6G-life: Future Communication Systems
Deutsche Telekom Chair of Communication Networks/ Prof. Dr.-Ing. Dr. h.c. Frank H. P. Fitzek
Berlin Open Ran Working Week (BOWW) 09.09.- 10.09.25

Challenges and limits
Grand challenges of the 21st century – We create impact!

Slide 22
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Challenges and limits
Grand challenges of the 21st century – We create impact!

Trustworthiness
Metaverse

Robotics

Network of Networks

Human–Machine Interface

Human

Slide 22
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Challenges and limits
Grand challenges of the 21st century – We create impact!

SovereigntyTrustworthiness

Slide 22
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Challenges and limits
Grand challenges of the 21st century – We create impact!

Sustainability SovereigntyTrustworthiness

Slide 22
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Challenges and limits
Limits in communication and computing 

Slide 23
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Challenges and limits
Limits in communication and computing 

“information is 
physical” 
– Rolf Landauer

“information 
capacity is limited” 
– Claude E. Shannon

Slide 23
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Challenges and limits
Limits in communication and computing 

‚‚Drill Baby Drill !!!’’
Donald Trump
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Challenges and limits
Limits in communication and computing 

“information is 
physical” 
– Rolf Landauer

“information 
speed is limited” 
– Albert Einstein 

“non-computability 
in digital worlds” 
– Alan M. Turing

“information 
capacity is limited” 
– Claude E. Shannon

Slide 23
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Challenges and limits
Limits in communication and computing 

“information is 
physical” 
– Rolf Landauer

“information 
capacity is limited” 
– Claude E. Shannon

“non-computability 
in digital worlds” 
– Alan M. Turing

“information 
speed is limited” 
– Albert Einstein 

To cope with these limits, we address fundamental research questions related to the physical nature of information and 
computation, as well as the prediction of human behaviour following our designing rules. 

Slide 23
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Disruption is King!
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Disruption: Post Shannon Theory

→The number of identifiable entities grows double exponentially in block size,
at the cost of a new kind of error

Transmission:

ID:

Discrete Memoryless Channel (DMC):
  N
  n
  R

number of entities
number of bits
rate (0.0-1.0)
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Disruption: Example of Post-Shannon for Control
Voxel-Based Semantic Compression for Networked Immersion

S. Rezwan, H. Wu, J. A. Cabrera, G. T. Nguyen, M. Reisslein and F. H. P. Fitzek, "cXR+ Voxel-Based Semantic Compression for Networked Immersion," in IEEE Access, 
vol. 11, pp. 52763-52777, 2023, doi: 10.1109/ACCESS.2023.3279503.
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Disruption: Example of Post-Shannon for Control
Balancing Beyond-Shannon: Demonstration of Functional Compression Using a Balancing Robot

S. Rezwan, J. A. Cabrera and F. H. P. Fitzek, "Balancing Beyond-Shannon: Demonstration of Functional Compression Using a Balancing Robot," 2024 IEEE 
21st Consumer Communications & Networking Conference (CCNC), Las Vegas, NV, USA, 2024, pp. 1112-1113, doi: 10.1109/CCNC51664.2024.10454858.
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Disruption:  Is Post-Shannon part of 6G?
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1.000x wrt energy

1.000.000x wrt energy

Disruption: Computing

QuantumBiologyAnalogDigital
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Disruption: Computer Vision
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Disruption: Technical Sovereignity & Testbeds
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Disruption: Technical Sovereignity & Testbeds

O-RAN 7.2 Split

RU DU

5G-Core

5G-CoreCU

5G

5G

Data 
Network

Germany Germany Germany

e.g. Post-Shannon
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6G-life Book

• Big thanks to the team

• Bigger thanks to Christian Scheunert

• Currently processed by Elsevier
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