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* Comms/compute ¢ THz bands, VLC
* Al governance * 6G RAN modulation
* Programmability

* Beamforming, RIS
and Control * Harmonized Comms

* Deterministic and Sensing

networking * Disaggregated RAN

Devices & Components

* Efficient Tx/Rx modules
* Optical & hybrid transceivers

‘*j * Advanced micro-electronics

* Neural processing units

6G will require significant technological breakthroughs to enable its ambitious goals

System Radio & Signal
Architecture Processing
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* Intrinsically secure, * Edge-Cloud

green and flexible Integration
transport networks * Responsiveness,
‘ reduced data flows
* Distributed
microservices

Special purpose (sub)-networks

* Vertical sub-networks
such as in-body, in-robot,
in-car networks, etc

* Holistic & adaptive sec
* S/W, H/W, phy layer

* Security as-a-Service

* DiffSec, E2E, DCS

* Al-Native 6G

. ‘don-terrestrial
Security
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* Multiple architectures

* (LEO) networks
* UAM services

and technologies

* Integration with TN
Edge flying nodes

Future Emerging Technologies

* May have deep impact
in the future

* Do not have a clear
industrial path yet
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»  Source: Networld Europe SRIA - https://www.networldeurope.eu/sria-and-whitepapers/

Co-funded by
the European Union

« Integrate Radio-Optical wireless technologies for unified TN/NTN 3D connectivity systems,

 Support innovative solutions to the verticals, notably in the field of transportation,

« TRL 4-5 outcomes -> Technology validated in the lab.

Grant Agreement # 101192912 (www.nexasphere.eu)
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Edge server
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Terrestrial Controller

Optical Cable
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v’ 18 partners
v' 9 countries
v €8.5M ]
v' 36 months

(Jan 2025 — Dec 2027)

Hewlett Packard
Enterprise

Research Institudes

28% Large
Industries...
SME
33%

Grant Agreement # 101192912 (www.nexasphere.eu)
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Project Coordinator:
Dr. Babak Mafakheri
(Safran Germany, SPI)
Technical Coordinator:
Dr. Tomaso deCola
(German Aerospace Center, DLR)

WP1 (Project Management) [1 608 7%
WP2 (System Design) B 124 15%
WP3 (Technical works) - 151 . 18%
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Total




=

et Network Components

TS
» Wireless Optics oy

\ S
» Energy-efficient free-space optics and satellite transceivers with on-board computing, ~F
» Design and prototype implementations of LiFi components and transceivers. S

Energy-Efficient Radio-Optical 3D

* NTN Antenna

* Avionic combined Ku/Ka band antenna
« Automotive smaller flat antenna in either Ka or Ku band

- . e FSOlink RFlink Fiber link
» Disaggregated RAN ‘ —
N 5G core
» An NTN-capable gNodeB with support for LEO & GEO scenarios, ‘ (HU L g - Data network
A . g BV "B___{cu|—UPH
with extensions to allow for multi-DU support with NTN & TN DUs N S~

Source nodes

Grant Agreement # 101192912 (www.nexasphere.eu)

Co-funded by
the European Union
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« Multi-Connectivity Solutions for Integrated Wireless Radio-Optical D W
WLAN n(_Non SGPP }
(802.11) e N3

 Prediction-based models for sustainable connectivity in heterogeneous 3D networks.

» Develop large-scale simulation models for multi-connectivity in 3D networks.




~ 6G TN/NTN Network Management
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» Development of TN/NTN 3D edge-to-cloud platform development with Al-driven
orchestration & resource provisioning.

« Design a 6G system architecture with a holistic energy and performance optimization
approach across the hyper-distributed edge-to-cloud continuum
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Automotive

Aviation __

« Seamless in-flight NTN
connectivity for civilian aircraft

» Passengers Internet
 Aero edge-cloud

» Healing data hoarding disorder
for connected vehicles, with Al-
based data distillation

* Predictive maintenance
« EV range prediction

Seamless 6G geographical coverage
offered by TNs and NTNs

© N 9

* Advanced Driver Assistance Systems (ADAS)
* Automated Driving Functions (ADFs)

Orchestration Layer

5G/6G Core Network
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REEWS

NetworkRail

 Train on-board integration of

NTN for improved connectivity,
reliability, safety, and operations
* Predictive maintenance, real-

time monitoring, energy
management

- Passenger experience: Ticketing,
on-board connectivity,
information systems.

Onboard Adaptable Communication System

Applications II
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Thank you! g ﬁ‘

Babak Mafakheri i
(Babak.Mafakheri@zii.aero)

STELLANTIS

Hewlett Packard
Enterprise

7,? NexaSphere Linkedin

Grant Agreement # 101192912 (www.nexasphere.eu)

Co-funded by
the European Union


https://www.linkedin.com/company/nexasphere-eu
https://www.linkedin.com/company/nexasphere-eu
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