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5G Research ( S5eee ) 55 A

PHASE 1:
5G Core Research PHASE 2: |
main achievements: 5G Vertical Trials PHASE 3:
5G Platforms

* 5G System design &
Evaluation aspects

* 5G Airinterface
innovations

* Network management &
Security innovations

* Virtualization & Service L.
deployment innovations A" g' ;' rnf %ﬁ@;%é |

* 100s of contributionsto | . - | | = e E s e
standardization

developement, deployment and evolution of 5G
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2015 2016 2017 2018 2019 2020

» 62 R&I projects since the beginning of the Program
» 800+ contributions to standardization activities (Phase Il and Phase lll)

» Over 1300 scientific publications (Phase Il and Phase lll)
» Design, evaluated and validated multiple technological breakthroughs
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SMART NETWORKS AND SERVICES
2021 - 2027

6G networks, new applications and end devices

Alli for 2020 o
C@ - Q) e i NESSI
Innovation CISPE .cloud

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

developement, deployment and evolution of 5G

o
=
e

B

(=)
o
£

7]

=
©
lE

=

]

Q

Qo

(=)

B

-
1T

o
=
)
e

o

o
.2

(=]

>

o
i~
=

900 M£ public funding

+
900 M£ private funding




SNS — STRATEGIC OBJECTIVES 55 A

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

New applications: “Internet of Sense”, XR/VR,

digital twins, holographic type communications

Reinforce Europe’s technological leadership

developement, deployment and evolution of 5G
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Safeguard European values
( security and privacy)
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Enable a massive digital and green transitions

towards low carbon footprint of vertical industries
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What do we have study and solve? —C RPN

Devices and Physical System and Edge Network User Future &
Components Layer and Network Computing & & Service Centric and Emerging
o for 2030 Signal Architecture Meta data Cybersecurity Vertical Technologies
4 Processing and Control Services
Y Processes, T - ~
o (-] ErETEE A Connectivity beyond 5G Physical MEC Multi-tenant and federated architecture
= = . (optical transmission, new radio node and mechanisms -
= O circuits beyond ; . . Onthad £
- S 100 GHz technologies, satellites, etc.) architecture | On-the-fly
SLAs
‘2 % Generic UItrafa%t and W Massive loT systems Smart
o> compute HW flexible radio Seamless integration of mobile, optical protocol rerah
‘Q;; @ N and optics J transport, MEC and cloud computing for erahertz
= -g e?(t | highly reliable, deterministic and low
-g ] Smart genzrat.lon loT Extreme latency performance Large
R €evices ositioning anc eal-time zero- - -
= ] Networks p ; : A . intelligent
g g S (components sensing touch servide loT vendor neutral services surfaces
orchestration
2 >
g % [ E2E simplified intend-based management & orchestration ]
w o : il s ot
P [ Native programmability and soft-Farchltectlng ]
..'=.- "E‘ [ — -~ Federated neltWo k cloud aSTservicerEdlge—SrAccesﬂ& Core — ]
“6 g loT services and t?‘us:tr}l:(;e:r
8 o Software Resource data curation i
- Q. Based virtualization I/ ML networklﬁind service
g % Middleware: algorithins
_g a [ Intrinsic anonymity and security support for all network elements and operations
o Service-oriented data analyt cs ] Digit al service
Next Generation transformation
Intemet A plications User centric data & service contro
and Services
F — | —_— | |
Slice basec4 performance indicators (e.g. data rate, latency, link budget, jitter, density, position, energy efficiency, reliability, cost) and Guaranteed Key
Value indicators (e.g. ethics, sustainability, trust, privacy, security social inclusion, EMF awareness, transparency) Performance and
Guaranteed effort service deployment, provisioning & resilience in multi- & variable topology networks Value Indicators fo
2030




Proposed structure of the Work Programme 5514

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

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 D (20% - IA): Large Scale SNS Trials and Stream C (10% - IA): SNS experimental
Pilots with Verticals infrastructures

developement, deployment and evolution of 5G
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CSAs - TBD
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developement, deployment and evolution of 5G

SNS Roadmap —CRI

2021 2022 2023 2024 2025 2026 2027 2028

* Initial Full 5G Spec. * Full 5G Spec. * Evglved Full 5G Spec. { Major
; ; i . * WRC European

. . ' UEFA Euro 2024 |
f i H WRC ! B
i Summer Olympics Events
i i (Demos)

SW enabled ............................
R&I&D platforms - - -

Transition from
H2020

1
1
1
* WS1bi
1
1
1
1
1
1

B\ _ i _ ____ -4 — — > Business enablementand _o_ _ _ _ _ _
Transition from H2020 > Automation
E2E Concepts &

Applications i ————— S —

PP o S

i
|
|
|
|
|
|
.l
|
|
\I/

Evolution, Adaptation &
Efficiency

Phase 1

Stream D

* Workshop with EU Partnerships - IAFA
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Indicative starting point of the

SNS Partnership Indicative starting point for first Indicative starting point for

8 Consultation with projects: 15-09-2020 (reduced by 6 second group of projects
Y i weeks compared to 5G PPP as there are no nuary 2023

()} ° 5GIA members Publicati fth comitology and EC-MS interactions) Ja y

e _ ublication of the A

= O : first SNS Work | 4

P ! Draft BA Board/GA

© S , rovides Programme (mid-

- . becomes public pro :

> g (23-02-2021) confirmation October)

- QO letter

(/)

29 Today
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v

- > Q1 2021 Q2 2021 Q3 2021 Q4 2021 Q1 2022 Q2 2022 Q3 2022 Q4 2022 Q1 2023

h .

s'a  F' . 4

rh: I council ing and voting/adoption (| : /

9 - p ound proc«;;.is(;nsgea:\en\qlgelrr;g adoptiont Launch firstcall Deadline first call Proposal Grant

et s b o = = — e e m - J - (midOctober . (mid February  Evaluation & Selection - Agreement

o E T 1 2021) 2022) . (3,5months - June) signed (Sept)

o2 Draft first SNS Work Programme preparation | / / ' / I

© o | ] 3

: g === == - I Launch second Deadline second Proposal Grant

< 0 I call . call(June2022) | Evaluation & Selection Agreement

= : SNS PSM model I (February 2022) - (3,5 months - Sept) signed (Jan)

* Information Days
EuCNC 2021




Thank you for your attention!

The voice of the European industry for the
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Dr. Colin Willcock
Chairman of the Boarqg

| Mobile: +49 173 2984 154
colm.vvrllcock@Sg»ppp.eu
Wwwy 59~ppp.eu

http://5g-ia.eu






Hexa-X

consortium
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Hexa-X Vision

Digital World

=\

6G

N

Physical World \_/Human World




Hexa-X Vision

Digital World

=\

6G
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Physical World \_/Human World

Real time control




Hexa-X Vision

Digital World

=\

Cognition and
synched bio

6G

Physical World \_/Human World

Real time control




Hexa-X Vision

Digital World

=\

Twinning and Cognition and
control synched bio

6G

Physical World \_/Human World

Real time control
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Hexa-X use cases Consumer robote HexaX "

Al partners

\ » Interacting and
cooperative mobile
robots

Fully merged cyber-
physical worlds

Robots to cobots

Flexible manufacturing

AAAA

Mixed reality co-design oooo

Enabling precision healthcare
and perscnalized medical
treatment

Immersive sport event Telepresence

Local trust zones

©

Merged reality game/
work

Sensor infrastructure web

B6G loT micro-networks for
smart cities

Infrastructure-less network
extensions and embedded
networks

Sustainable
development

Local coverage for temporary

Massive twinning
usage

Small coverage, low power
micro-network in networks for
production & manufacturing

Digital Twin for
manufacturing

Additional
evolving use cases

Management of city
flows to optimize the
Liveability

Automatic security

?

Digital Twins for zero- E-health for all
hunger and production

sustainability

Instituticnal coverage

— Earth monitor

Autonomous supply
chains



Hexa-X Vision

Digital World

=

Twinning and Cognition and
control synched bio

Sustainability ;‘*

Physical World Human World

Real time control




Hexa-X Vision

Digital World
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Twinning and Cognition and
control synched bio
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Physical World \_/Human World

Real time control




Hexa-X Vision

Digital World

=

Connecting
intelligence

Twinning and Cognition and
control synched bio

Sustainability ;‘*

Physical World Human World

Real time control




Hexa-X Vision

Digital World
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Connecting
intelligence

Twinning and Cognition and
control synched bio
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Hexa-X Vision

Digital World

=\

Connecting
intelligence

Twinning and Cognition and
control synched bio

Extreme
experience
Sustainability ;‘p
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Physical World Human World

Real time control




Hexa-X Vision

Digital World

=

Connecting
intelligence

Twinning and Cognition and
control synched bio

Extreme
experience
Global service Sustainability »‘*
: coverage {

Physical World Human World

Real time control
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R Hexa X
THz Performance

Extreme HW THz
THz . oe
experience N waveforms Precise Channels /" Sustainability
_ localisation D-MIMO
HW-aware beamforming T Sensing and Mapping

Flexible topology v\ Spectrum flexibility

Access virtualization Al-driven air interface
Vertical dependability

< +— — -5

Human-Machine Interfac Explainable Al
Global . Trust-
service Continuum management worthiness
coverage Predictive and intent-

Zero-energy devices /
based orchestration

Network Evolution < ’
& Expansion ecure an
Node distributed Al

Immersive Digital Twins orogrammability

Service-based  pyictiibted

network compute

Network of Connecting
networks l intelligence



Radio performance towards 6G

Towards Seemly Infinite Capacity and Data Rate

Mobility
Synchronisation

Radio channel ﬁ
M°de“i"g m

Coverage
Capacity

Signal Quality
Range

Waveform and
Modulation
Enabling HW
Technologies

Radio frenquencies

D Microwaves

Flexibility
HW Complexity

Energy Efficiency
Spectrum Efficiency

6D high-resolution localization and sensing

Arrays (angle resolution)
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Location-aided

Radar ..
communication

D@

AR/VR (W Autono.
robots
(distance &J
resolution) Security &
Time (velocity resolution) Industry privacy
Infrared Ultraviolet
Visible

A [T11 =(J< The Sun
TV & FM Radio Tower Microwave Ovens  Hexa-X Heaters /Q
1 Ml'!Z 10 I\IIIHz 100IMHz 1GHz 10GHz 100GHz 1THz 10|THz 100 THz

1 PIHz 10 FI’Hz 100I PHz




Connecting intelligence towards 6G
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Al/ML based enabling

technologies

B5G/6G-enabled services @

Intelligent SMO

Intent Interpretation B Predictive ) CI/CD
and Composition os Orchestration o] Lifecycle Management
E2E Seamless Interfaces & Data-driven Adaptive Full Network
Integration Abstractions Optimization Monitoring Programmability

Distributed platform hosting Al-based learning and inferencing tasks

sy HMEE-

\ o -

Device-Edge-Cloud @
(=gl

Continuum Management

service management

Integrated cloud

1 Federated &
((«u?u»))\ A explainable Al models
a1 ™ ]
] () B &R E

e l []© [j@;/u.'

. 4 non-critical VxFs Serverless Cloud-Native Intelligent Edge A A critical VxFs

Data-centric air interface design

: 1“_ Ty 101110 _ I T'_ Wﬁ 101110




Network evolution and expansion towards 6G




Key Value and Performance Indicators (KVIs/KPIs) HoxaX "

Identified KPIs, KVIs and new
capability areas, and challenges

* Mission statement:
* KPIs: extreme evolution and e sustaabity
novel e2e measures traffic w
capacity peak 6G
» KVI areas to capture values ,

connection KPls | I KVI
and new capabilities areas

« Research challenges: measuring novel KPls and kv
« Advancing on existing KPIs

inclusiveness
& acceptance

/ sy

flexibility

controllable trade -offs while

balancing total cost of operation

* Redefinition of existing KPls (affordable) [ISHP|? embedded
° New Capabilities leading service o nw energy o integrated integrated
to new KPlIs availability efficiency A sensing intelligence
« Capturing societal needs dopendabity technologies ntcaration”
P g

Measurability and
complexity



Timeline

2016

Initial

5G

2018 2020 2022 2024

6G structuring and framing research projects

Research on 6G technology components

6G requirements

2026

6G systematisation

6G technical
standardisation

6G evolution

6G commercialisation



Relation of Hexa-X to major stakeholders.

Other
regions with
6G
Programs

National
R&l Action
Plan for 6G

Public workshops
Advisory Group

Business
verticals,
Advisory

Group

Other
5G/6G
Industry

N ELGETG
Devel.
Organisation



Thank you!

HEXA-X.EU

®

Hexa-X

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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