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Project Information

Robust and Al Native 6G for Green Networks

RAI-6Green tackles Europe’s need for
robust, energy-lean wireless networks.
Disasters and conflicts expose reliability
gaps. 5G is more energy-efficient, yet
overall, it consumes more energy than
predecessors. Al-native radio network
management  orchestrates  coverage,
capacity, and power states for resilience
and savings. Elastic designs replace rigid
architectures, improving resiliency while
cutting energy consumption.

Main focus

Recent advancements in virtualisation,
softwarisation, and cloudification of net-
work resources enable us to design cloud-
based cell-less networks in which proces-
sing and network resources can be dyna-
mically reconfigured in response to chan-
ging traffic conditions. Both resilient and
energy-efficient networks by design are
then possible if advanced network techno-
logies at the physical layer can be adapti-
vely controlled by a fully elastic, cloud-
and Al-native network architecture. These
technologies also enable the deployment
of small data centres at the network edge
for storing and processing local data, and
the orchestration of processing, storage,
and networking resources along the conti-
nuum between radio access and the cent-
ral cloud.

Approach

RAI-6GREEN will deliver robust, green 6G
networks through an elastic, cloud-native,
Al-driven architecture that adapts re-
sources across time, space, and layers.
Step 1 defines new KPIs that quantify
robustness and sustainability of connecti-
vity services, establishing measurable
targets. Step 2 integrates sensing-as-a-
service into the communications stack to
build environmental awareness, improving
channel prediction, localisation, and re-
source assignment. Step 3 advances cell-
free massive MIMO with joint/CoMP trans-
mission and elastic, cell-less self-
backhauling to raise spectral efficiency
and resilience, while jointly optimising
topologies with cloud and edge resources
in Open RAN. Step 4 deploys Reconfigu-

rable Intelligent Surfaces and energy-
harvesting to extend coverage at minimal
cost and power, enabling self-sustainable
sites. Step 5 introduces risk-aware machi-
ne learning: intent-driven policies balance
reliability and energy, enabling parameter-
free control and instant elasticity of
coverage and capacity. Step 6 replaces
costly drive tests with multi-modal fault,
failure, and anomaly detection using net-
work telemetry and federated analytics.
Step 7 explores energy and connectivity
marketplaces that share or lease infra-
structure and power, delivering service
without systematic new deployments. Step
8 develops techno-economic strategies for
green edge computing, aligning place-
ment, acceleration, and orchestration with
carbon-aware objectives. Step 9 prototy-
pes federated data centres powered by
renewables for offloading ML-intensive
tasks, minimising embodied and operatio-
nal energy. Novel aspects include: unified
sensing-communication co-design as a
service; elasticity from cell-free, RIS-
assisted, self-backhauling networks; intent
-driven, risk-aware Al for closed-loop O-
RAN control; and market-based mecha-
nisms linking energy and connectivity.
Together, these steps realise measurable
resilience gains while reducing end-to-end
energy consumption. Methods will be vali-
dated on realistic pilots.
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Figure 1: RAI-6Green Objectives



Figure 2: Al-assisted network reconfiguration in
virtualised cloud RAN

Main results

The project delivers a comprehen-
sive set of results to improve ener-
gy efficiency and resiliency across
telecom networks. An Al-assisted
end-to-end efficiency toolkit will
measure and optimize energy and
spectral efficiency across RAN,
points-of-presence, and core net-
works. Data-driven multi-objective
optimization will combine traffic
prediction, resource pre-allocation,
and self-healing to jointly tune
performance, energy, and robust-
ness. A risk-sensitive policy engi-
ne will manage delay, reliability,
and energy risk along the end-to-
end path, producing service-level
policies per slice. Autonomous
base-station agents will learn from
context and automatically activate

the right energy-saving features
and RF/compute states. Site
power orchestration will minimize
consumption with dynamic radio
scheduling and power-usage opti-
mization, including local solar and

storage integration. Green Al-
compute blueprints will guide
placement, scheduling, and ac-

celeration at edge and central lo-
cations to support low-carbon au-
tomation. Grid-interactive operati-
ons will link 6G networks, edge
data centers, and the smart grid to
exploit surplus renewables and
enable carbon-aware Al-as-a-
Service offloading. A techno-
economic toolkit and co-
investment models will provide
business cases for green edge
deployments. Standards-ready
KPIs and reporting methods will
target robustness and energy effi-

About CELTIC-NEXT

CELTIC-NEXT is the EUREKA Clus-
ter for next-generation communica-
tions enabling the digital society.
CELTIC-NEXT stimulates and or-
chestrates international collaborative
projects in the Information and Com-
munications Technology (ICT) do-
main.

The CELTIC-NEXT programme inclu-
des a wide scope of ICT topics based
on new high-performance communi-
cations networks supporting data-rich
applications and advanced services,
both in the ICT sector and across all
vertical sectors.

CELTIC-NEXT is an industry-driven
initiative, involving all the major ICT
industry players as well as many
SMEs, service providers, and rese-
arch institutions. The CELTIC-NEXT
activities are open to all organisations
that share the CELTIC-NEXT vision

of an inclusive digital society and are
willing to collaborate to their own
benefit, aligned with their national
priorities, to advance the develop-
ment and uptake of advanced ICT
solutions.

CELTIC Office

c/o Eurescom, Wieblinger Weg 19/4
69123 Heidelberg, Germany
Phone: +49 6221 989 0

E-mail: office@celticnext.eu
www.celticnext.eu

Lo

S eureka

o

ciency of slices. Industrial-grade
datasets, simulators, and refe-
rence implementations will be vali-
dated in realistic pilots.

Expected value includes approxi-
mately 30-40% end-to-end energy
-efficiency improvement versus
today’s networks, stronger resi-
lience to failures and disasters,
and lower OPEX/CAPEX through
elastic capacity and smarter site
power management. Operators
gain faster time-to-market, re-
duced vendor lock-in via open
interfaces, and credible inputs to
ETSI and 3GPP.

Benefits extend beyond mobile
operators to cloud, Al/ML, sensing,
and integrator partners via in-
teroperable interfaces, speeding
innovation, creating new service
models, and fostering worldwide
adoption

Impact

RAI-6Green will translate research
into operational gains across tele-
com ecosystems. By reducing
network energy consumption and
deployment costs, it delivers en-
vironmental and economic value
simultaneously. An Open RAN-
based elastic architecture lets
capacity scale without CAPEX
growing linearly with performance.
Increased resilience and reliability
unlock safety-critical and time-
sensitive services—remote driving,
telesurgery, and secure remote
access to medical, governmental,
and business resources. Uplifted
reliability in rural and urban areas
promotes equitable access to digi-
tal services. The architecture and
resource-allocation model broaden
the value chain: AlI/ML operations,
edge and cloud computing, sen-
sing-as-a-service, and fronthaul/
backhaul connectivity can be pro-
vided by specialised players or
system integrators in partnership
with major vendors and mobile
operators. This modularity accele-
rates innovation, lowers vendor
lock-in, and enables new business
models such as energy and
connectivity marketplaces. Con-
sortium partners active in ETSI/EE
and 3GPP will channel results into
standards for network efficiency,
resilience, and power systems,
amplifying industrial adoption glo-
bally.



