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What is Cell-Free Access?
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Overall Goal:    Good Connectivity – Everywhere
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From cellular to cell-free
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Intelligent Implementation
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APU = Antenna processing unit
CPU = Central processing unit

Distributed processing capability
Available close to antennas

Centralized implementation infeasible
Huge amount of information to exchange

Learn how to utilize it most effectively!



Objectives and Organization
Research objectives
• Identify/demonstrate applications of machine learning in

a) physical layer
b) medium access control layer

• Develop optimal benchmarks
• Develop optimization tools to enable efficient learning

Collaboration
• Two productive face-to-face meetings during the autumn
• Joint publications under way



Two Prospective Applications of Deep Learning

1) Algorithmic approximation 2) Invert unknown function
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Potential benefits
Complexity reduction

No need to develop dedicated circuits

Potential benefits
No need to approximate the function

Capture real characteristics



Publications
1. Özlem Tugfe Demir, Emil Björnson, “Channel Estimation in Massive MIMO under 

Hardware Non-Linearities: Bayesian Methods versus Deep Learning,” 
IEEE Open Journal of the Communications Society, To appear.

2. Emil Björnson, Luca Sanguinetti, “Making Cell-Free Massive MIMO Competitive 
With MMSE Processing and Centralized Implementation,” IEEE Transactions 
on Wireless Communications, vol. 19, no. 1, pp. 77-90, January 2020.

3. Sucharita Chakraborty, Emil Björnson, Luca Sanguinetti, “Deep Learning for Dynamic Clustering in Cell-Free 
Massive MIMO,” Asilomar Conference on Signals, Systems, and Computers, Pacific Grove, USA, November 2019.

4. Özlem Tugfe Demir, Emil Björnson, “Channel Estimation under Hardware Impairments: Bayesian Methods 
versus Deep Learning,” Proceedings of International Symposium on Wireless Communication Systems (ISWCS), 
Oulu, Finland, August 2019.

5. Emil Björnson, Luca Sanguinetti, “A New Look at Cell-Free Massive MIMO: Making It Practical with Dynamic 
Cooperation,” Proceedings of IEEE Symposium on Personal, Indoor, Mobile and Radio Communications 
(PIMRC), Istanbul, Turkey, September 2019.

6. Emil Björnson, Luca Sanguinetti, “Cell-Free versus Cellular Massive MIMO: What Processing is Needed for 
Cell-Free to Win?,” Proceedings of IEEE International Workshop on Signal Processing Advances in Wireless 
Communications (SPAWC), Cannes, France, July 2019.

Simulation code
On GitHub
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