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Communication Networks – Why do we bother

Shit! 
What can 

we do?
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Future Communication Networks
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BMBF 6G Research Hub 6G-life

• Started August 15, 2021

• 70 Million € for 4 years

• > 60 Principal Investigators  153 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

• Digital Sovereignty and Digital Transfer

• 10 Million € for Start-ups
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5G Campus (BMBF)
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Democratise access to skills and expertise 

Convey skills to other humans 
or machines in real and 

virtual worlds
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Digital Transformation of the Human Body



Intuitive Human-Machine Interaction
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Post Shannon - Prelude

Shannon and Weaver wrote a book together in 1964 about conveying information between a sender and a 
receiver. 

Shannon, C.E., Weaver, W. A Mathematical Theory of Communication. Champaign, IL, US: University of Illinois Press. 1964

Level A
The technical problem: How accurately can the symbol of communication be transmitted?

Level B
The semantic problem: How precisely do the transmitted symbols convey the desired meaning?

Level C
The effectiveness problem: How effectively does the received meaning affect conduct in the desired way?



Identification - a different problem of communication

Eswaran, K., 2005. Identification via channels and constant-weight codes.

Frank H. P. Fitzek The Medium Is The Message IEEE International Conference on Communication (ICC), 2006.



Identification capacity

 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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Quantum Communication Networks
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Quantum Communication Local Randomness
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Quantum Communication Networks: Entanglement



Quantum Communication Networks: Teleportation
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Quanten Testbed – Q-Tomato

2023
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