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2015 2016 2017 2018                     2019                        2020

PHASE 1: 
5G Core Research

main achievements:
• 5G System design & 

Evaluation aspects
• 5G Air interface 

innovations
• Network management & 

Security innovations
• Virtualization & Service 

deployment innovations
• 100s of contributions to 

standardization

PHASE 2: 
5G Vertical Trials PHASE 3: 

5G Platforms

5G Research (                   )

Ø 62 R&I projects since the beginning of the Program
Ø 800+ contributions to standardization activities (Phase II and Phase III)
Ø Over 1300 scientific publications (Phase II and Phase III)
Ø Design, evaluated and validated multiple technological breakthroughs



SMART NETWORKS AND SERVICES
2021 - 2027

Proposal supported by more than 1.000 organisations: Industry, 
SMEs, R&D centers and Universities)

900 M€ public funding
+

900 M€ private funding

6G networks, new applications and end devices
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SNS – STRATEGIC OBJECTIVES

Research & innovation for 6G networks -
connectivity, devices and service infrastructures

Safeguard European values 
( security and privacy)

Reinforce Europe’s technological leadership

Cost Effective Affordable Solutions for all &
  everyw

here 
Strengthen European data econom

y 

Enable a massive digital and green transitions 
towards low carbon footprint of vertical industries 

New applications: “Internet of Sense”, XR/VR, 
digital twins, holographic type communications
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What do we have study and solve? 
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Proposed structure of the Work Programme

Stream A (20% - RIA): Smart communication 
components, systems and networks for 5G 

mid-term Evolution systems

Stream B (50% - RIA): Research for radical 
technology advancement towards 6G 

Stream C (10% - IA): SNS experimental 
infrastructures

Stream D (20% - IA): Large Scale SNS Trials and 
Pilots with Verticals 

CSAs - TBD

5G Evolution (40%) 6G (60%)
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SNS Roadmap

2021 2022 2023 2024 202720262025 2028

Full 6G System

Phase 3:

E2E Concepts & 
Applications

Evolution, Adaptation & 
Efficiency

Business enablement and 
Automation

Phase 1

Phase 2

SW enabled
R&I&D platforms

SNS Enablers, QoE, Proof of 
Concepts 

Detailed Design, system optimisation 

5G to the 
limits

Transition from 
H2020

Transition from H2020

Summer Olympics
WRC

Major 
European 

Events 
(Demos)

Initial Full 5G Spec. Full 5G Spec.

WRC
UEFA Euro 2024

Evolved Full 5G Spec.

Stream B
Stream C

Stream A

Stream D

Workshop with EU Partnerships - IAFA

WS 1b WS 2b WS 3b

Exploration, Concepts Definition



Q1 2021 Q2 2021 Q3 2021 Q4 2021 Q1 2022 Q2 2022

Council processing and voting/adoption ( 
Mid September)

Today

Draft BA 
becomes public 
(23-02-2021)

Board/GA 
provides 
confirmation 
letter

Indicative starting point of the 
SNS Partnership

Draft first SNS Work Programme preparation

Publication of the 
first SNS Work 

Programme (mid-
October)

Q3 2022 Q4 2022

Proposal
Evaluation & Selection

(3,5 months – June)

Grant 
Agreement 

signed (Sept)

Indicative starting point for first 
projects: 15-09-2020 (reduced by 6 
weeks compared to 5G PPP as there are no 

comitology and EC-MS interactions)

Q1 2023

Launch second 
call

(February 2022)

Deadline second 
call (June 2022)

Launch first call
(mid October 

2021)

Deadline first call
(mid February 

2022)

Proposal
Evaluation & Selection
(~3,5 months – Sept)

Grant 
Agreement 
signed (Jan)

Indicative starting point for 
second group of projects 

January 2023

SNS PSM model

Information Days
EuCNC 2021

Consultation with 
5GIA members



Thank you for your attention!

http://5g-ia.eu



July 2021

Hexa-X European 
6G Flagship project 
overview and 6G 
vision

hexa-x.eu

Mikko.Uusitalo@nokia-

bell-labs.com



Hexa-X
Consortium
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Hexa-X use cases
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Hexa-X Vision

6G

Trustworthiness
Connecting 
intelligence

Network of 
networks

Sustainability
Global service 

coverage

Extreme 
experience

Digital World

Physical World Human World

Twinning and 
control

Cognition and 
synched bio

Real time control



Ambitions

5G

mmW

M-MIMO

Positioning

SON

NFV

SBA
URLLC

IIoT

mMTC

NTN

IAB

Radio 
Performance

Network Evolution 
& Expansion

Global
service
coverage

Extreme
experience Sustainability

Trust-
worthiness

Connecting
intelligence

Network of 
networks

Flexible topology

Access virtualization

Vertical dependability

Human-Machine Interfaces

Zero-energy devices

Immersive Digital Twins

Service-based
network

Distributed 
compute

Node 
programmability

Predictive and intent-
based orchestration

Continuum management

Explainable AI

Secure and 
distributed AI

AI-driven air interface

Spectrum flexibility

Sensing and Mapping

D-MIMO

HW-aware beamforming

THz
waveforms

THz 
channels

THz
HW

Precise
localisation



6D high-resolution localization and sensing

Arrays (angle resolution)

Time (velocity resolution)

3G

4G

Hexa-X

Bandwidth 
(distance 
resolution)

5G

Radar

AR/VR

Industry

Location-aided
communication

Autono.
robots

Security & 
privacy

Towards Seemly Infinite Capacity and Data Rate

1 MHz 10 MHz 100MHz 1 GHz 100 GHz10 GHz 1 THz 10 THz 100 THz 1 PHz 10 PHz 100 PHz

Microwaves

Microwave OvensTV & FM Radio Tower

Radiant 
Heaters

The Sun

Radio frenquencies Infrared Ultraviolet

Visible

D-MIMO

Beamforming

Enabling HW 
Technologies

Waveform and 
Modulation

Radio channel 
Modelling

Mobil ity  
Synchronisation

Signal Quality  
Range

Coverage
Capacity

Flexibi l ity  
HW Complexity

Energy Efficiency
Spectrum Efficiency

Radio performance towards 6G



Data-centric air interface design

Distributed platform hosting AI-based learning and inferencing tasks
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Federated & 
explainable AI models

B5G/6G-enabled services

Full Network
Programmability

E2E Seamless 
Integration

Interfaces & 
Abstractions

Data-driven 
Optimization

Intent Interpretation 
and Composition

Adaptive 
Monitoring

Device-Edge-Cloud
Continuum Management

Predictive
Orchestration

CI/CD
Lifecycle Management

critical VxFsnon-critical VxFs

Integrated cloud

Intelligent SMO

Serverless Cloud-Native Intelligent Edge
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Connecting intelligence towards 6G



Flexible topologies, integrating 
everything, mesh, D2D

Distributed and 
centralized AI enablers

Privacy-preserving, dependable 
Digital Twin concept

Novel HMI concepts with multi-
user/ multi CPE interaction

Dependability beyond URLLC
Flexible functional allocation

Ultra-flexible 
heterogeneous resource 
allocation for mobile devices

Cloud native RAN & CN
Streamline RAN/CN 
architecture

Network evolution and expansion towards 6G



Key Value and Performance Indicators (KVIs/KPIs)

• Mission statement:

• KPIs: extreme evolution and 
novel e2e measures

• KVI areas to capture values 
and new capabilities

• Research challenges:

• Advancing on existing KPIs

• Redefinition of existing KPIs

• New capabilities leading 
to new KPIs 

• Capturing societal needs

• Measurability and 
complexity

Identified KPIs, KVIs and new 
capability areas, and challenges



Timeline

I n i t i a l  5 G

2 0 1 6 2 0 1 8 2 0 2 0 2 0 2 2 2 0 2 4 2 0 2 6 2 0 2 8 2 0 3 0
WRC
‘19

WRC
‘23

WRC
‘27

WRC
‘31

5 G  e v o l u t i o n

Horizon Europe 
Smart Networks & Services

6G structuring and framing

Research on 6G technology components

6G systematisation 
research projects

6G requirements

6G technical 
standardisation 6G evolution

6G commercialisation

Flagship project
Enabler projects



Relation of Hexa-X to major stakeholders.



HEXA-X.EU

Thank you!

This project has received funding from the European Union’s Horizon 2020 

research and innovation programme under grant agreement No 101015956.
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