
6G-Multiband Wireless
and Optical Signalling

for Integrated
Communications,

Sensing and Localisation@6gMusical 

6g-musical

@6GMUSICAL

www.6gmusical.com 

6G MUSICAL project has received funding from the Smart 
Networks and Services Joint Undertaking (SNS JU) under the 
European Union’s Horizon Europe research and innovation 
programme under Grant Agreement No. 101139176.
Co-Funded by the European Union. Views and opinions 
expressed are however those of the author(s) only and do not 
necessarily reflect those of the European Union.

01 Network
Define physical and logical network architecture 
and framework for the next-generation integrated 
communication and sensing network for 
connected and unconnected objects.

Objectives

02 Waveforms
Develop and validate PHY waveforms suitable for 
both communication and radio sensing.

03 Merging of optical and radio 
technologies for timing, 
synchronization and transport
Design development and transport to the 
infrastructure nodes of low-noise and highly 
stable reference sources for RF carrier and timing 
synchronisation.

04 Algorithms for sensing and 
localisation
Develop and validate cooperative MIMO 
multi-static sensing algorithms to enable high 
accuracy localisation and tracking and 
high-resolution 3D imaging.

05 Resource allocation and 
sensing/positioning validation
Develop dynamic resource allocation schemes 
that enable optimisation of the usage of radio 
resources to satisfy radio localisation, sensing 
and communication needs.

06 Business Cases and Sustainability
Define and validate the business cases and 
sustainability issues associated with integrated 
communication and sensing in 6G.

06 Testing stage
Demonstration Integration and demonstration of 
6G-MUSICAL's value by conducting appropriate 
experimentation, testing, and validation of its 
innovations in lab settings using PoCs.



ConsortiumUse Cases
01 Cooperative communication and 

multi-static sensing based on OFDM 
waveform
The goal of this PoC is to show ISAC in a cell-free 
wireless network context with Wi-Fi OFDM 
waveform. One Wi-Fi station communicates with 
user equipment running some local/internet 
traffic. Two stations (could be the receiver of the 
same station involved in the communication or a 
new station) decode the reflections from the 
transmission and generate range-Doppler maps 
that are combined to generate a multi-static view 
of the environment.

03 Integrated Communication and Sensing 
with Planar Phased Array Antennas
The PoC scenario will demonstrate the integration 
of radio-sensing and communication technologies 
through the use of phased antennas in a 6G 
perspective network, designed by Fraunhofer (as 
part of the RAN architecture), utilising eBOS and 
Orange Testbed facilities. The PoC3 will validate 
the control phases of phased array antennas in an 
end-to-end manner and assess the antenna 
capabilities in real-world radio-sensing, radio 
localisation, and tracking applications.

02 Generation and Robust Distribution of 
References to Synchronise Network
The work will include experimental testing of all 
the subsystems of the data and clock distribution 
to the Remote ISAC transceivers depicted, 
including the Master Optical Clock, the 
multichannel TRx and Rx transceivers designed 
and structured as Photonic Integrated Circuits 
(PICs) and the Remote ISAC transceivers 
(RISACTs). The synchronisation and data 
transmission of point-to-multipoint ISAC signals 
will be experimentally tested. A massive MIMO 
edge network with more than 1000 edges will be 
experimentally emulated in Lab.
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About the Project

Duration
36 months

Total budget
€ 4,898,000

Partners
9

6G MUSICAL is a ground-breaking project that merges 
radio sensing and communication technologies to 
create new paradigms in Radio Frequency (RF) 
communication. 

The project is perfectly timed to meet the demands of 
the rapidly evolving world of wireless communications, 
radio-sensing, localization, and positioning. The 
discussions emphasised the importance of this 6G SNS 
research project in defining the future of 6G.

Project start
01/01/2024
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