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Grand Challenges







RESTART Laboratories



Responsible people: Piero Castoldi, 
Marc Sorel, Scuola Superiore Sant’Anna
Involved technologies:
• Photonic integrated devices
• Optical systems
• Disaggregated Optical networks
Innovation
• Complete suite for disaggregated optical 

networks validation
• Complete validation cycle for PIC from design to 

characterization
• Zero touch optical network validation

Multi-core 
system

Silicon Photonic 
Integrated NoC

Optical Network/Systems/ Devices Lab



Responsible people: Andrea 
Passarella, CNR

Involved technologies:
• Post-5G disaggregated core, edge and RAN
• Resource-limited edge devices
• Quantum node
Innovation
• Disaggregated post-5G open components
• Decentralised edge-based technologies
• Quantum Internet protocols

Scientific Large Scale Infrastructure for 
Computing/Communication Experimental Studies 

SLICES node

Generic Compute Infrastructure 
(servers/experimentation nodes)

MaaS access

Control Plane 
node

Central Hub

Local Databases for experiment 
measurements storing and 
analysis

Open Data 
server

Portal for site 
selection, 

experiment 
parameter tuning 
(e.g. for 5G case, 
parameters that 
AETHER exposes)

User gets access to either data of 
experiments only, or to schedule an 
experiment over the infrastructure

Tools like Red Hat Submariner/Advanced 
Cluster Management  to schedule 

experiments over different clusters && 
interconnect them

SLICES node

SLICES node



Responsible people: Luigi Alfredo 
Grieco, Giuseppe Piro, PoliBA
Involved technologies:
• Internet of Drones (IoD)
• Non-Terrestrial Networks (NTN)
• Integrated Terrestrial/Non-Terrestrial Networks 

(T/NTN)
• 5G and Beyond
Innovation
• Innovative design and analysis of future wireless 

communication systems, based on the 
integration of Terrestrial and Non-Terrestrial 
Networks (T/NTN)

• Development of new standards for 6G and 
satellite-based communication systems

• Provision of enhanced experimental facilities in 
the South of Italy, with mid- and long-term vision 
for other future funding sources

Experimental Lab of  Integrated Terrestrial and Non 
Terrestrial Networks & Services



Responsible people: Umberto 
Spagnolini, Antonio Capone, PoliMI
Involved technologies:
• Real 5G network (HFCLab)
• Measurements instruments operating between 3 

and 110 GHz.
• Radio and optical systems 
Innovation
• Open and virtualized Radio Access Networks 

operating at mmWave
• Lab for characterization of wireless devices 

operating between 3 and 110 GHz 
• Lab for E.M. biological studies.
• New Tx-Rx at Very High Frequency

Wireless Systems and Network Technologies

FSO BH

HFCLab
mmWave BS

NCR

Smart Skin

mmWave BH

PoliMi @DEIB
HF Campus Lab



Responsible people: Carla 
Fulvio Risso, Carla Fabiana 
Chiasserini, Enrico Magli, PoliTO

Involved technologies:
• Open Radio Access Network (O-RAN)
• eBPF
• Openflow
• Programming Protocol-independent Packet 

Processors (P4)
Innovation
• In-line packet processing
• Software-defined networking (SDN)
• Open, virtualized, disaggregated, 

programmable RANs
• Zero-touch self-optimizing autonomous 

networks

Forging Future Networks and Applications: Seamless 
Adaptation, Empathetic Interactions in Tomorrow's Virtual 
Realms



Responsible people: Alessandro 
Vanelli-Coralli, Chiara Buratti, University 
of Bologna
Involved technologies:
• 5G/6G for Industrial networks
• Sub-THz communications
• Wireless Power Transfer at microwaves 
• Reflective and Reconfigurable Intelligent Surface
Innovation
• Testing outdoor Industrial context, including 

UAVs and AGVs
• Experimental characterization of Sub-THz 

communications
• New strategies for Wireless Power transmissions
• Testing Reflective and Reconfigurable Intelligent 

Surfaces

Industrial and Digital Transition Networks

mm-Wave BS

RIS

UE

BS



Responsible people: Sergio Palazzo 
Università di Catania
Involved technologies:
• LPWAN (LoRa/LoRaWAN technologies)
• 5G and 6G communications technologies
• Digital Twins for networking
• V2X and UAV-based networks
• Acoustic underwater communications 
Innovation
• Develop and test innovative architectures 

integrating heterogeneous network segments 
and technologies

• Develop hybrid terrestrial/underwater 
communication systems 

• Design and develop a multi-layer underwater 
communication system employing 
heterogeneous devices using a SDR approach

• Integrate the underwater technologies with 
LPWAN technologies to extend the underwater 
network transmission range

Mission Critical Communications Laboratory



Responsible people: Daniele 
Riccio di Napoli Federico II

Involved technologies:
• Joint Comm. and Sensing:

• Software Defined Radio (SDR) devices
• Antennas and radio frequency components
• High-performance computing systems
• MATLAB/Simulink, LabView

• Smart Propagation Environments
• Magnetron sputtering deposition
• Maskless lithography (@UNINANO)
• Dry and wet etching (@UNINANO)
• DC and HF testing systems

Innovation
• Cost-effective fast-prototyping

• Complete validation via 
experimentation

FABRISS: FAB-SENSE and FAB-RIS



Responsible people: Luca Chiaraviglio, 
University of Rome Tor Vergata

Involved technologies:
• Cloud Infrastructure for AI Tasks
• Bare metal server for HPC ML Tasks
• Fully Programmable SDR Devices
• Private 5G Network for Experimental Activities (Core 

+ RAN at 3.5 GHz)
• I/Q receiver for ELINT sensing & monitoring
• Benchtop analyzer for intelligent signal analysis 
Innovation
• Cloud Infrastructure for Distributed AI Tasks
• HPC Server for Local AI Tasks
• Programmable Devices for Testing of Core and Radio 

5G Functionalities
• IoT Energy Harvesting Nodes for testing and 

deployment of IoT services in rural environments
• Measurement devices for high fidelity RF monitoring 

& RF sensing

Artificial intelligence applied to 
Telecommunications networks





Thanks!
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