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Moving towards a Cyber-Physical Continuum

O The digitalization is driving the transformation of the
society and industries Cyber-physical continuum

O New forms of interactions will lead to a converged cyber-
physical continuum spanning different communication
technologies Digital

d End-to-End (E2E) deterministic communication world —

interactions

infrastructure is a necessary requirement to support such
E2E deterministic communication
infrastructure
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Today’s Deterministic Communications

Arena

 Over the last decade, the major pivot of the
communications community has been IEEE TSN standardization

towards low-latency and reliability

O Digitalization of automation systems as a JEU7 Dl

main driver 2012 2014 2016 2018 2020 2022 2024

d  Several communication technologies (TSN, —
DetNet, 5G, OPC UA) are independently 3GPP 5G (from Release 15)
evolving towards the support for |
wired/wireless deterministic communication o ment Industry 5.0
L So far only limited interworking (e.g., J OPC UA FX and TSN integration
recent 5G-TSN integration architecture)
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DETERMINISTICGG Vision

The DETERMINISTIC6G vision is to set the foundation for future global communication

standards enabling 6G deterministic communication for visionary use cases

. 3GPP URLLC/TSC
L New concepts, features and solutions to (5G6-Adv / 6G)

 Evolve TSN (&DetNet) to become more wireless-
friendly
O Improve 5G-Advanced/6G to be better suited f

Optimal deterministic

for deterministic communication

. . . . . . ication with 6G
Q Align w!th t_he main appllcgtlon mlddlewar_e fgr + SOmmAnCEOn WithG
deterministic communication: OPC UA (with its use cases
features on OPC UA FX (Field eXchange) and the ( ,
NextG P
usage of TSN) ACKGen ) | |
Evolution of
OPCUA
Evolution in IEC/IEEE 60802
IEEE TSN
IETF DetNet
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DETERMINISTIC6G objectives

The DETERMINISTIC6G objective is to develop a new architecture optimizing
deterministic E2E communication with 6G to enable innovative use cases

@ The three pillars of DETERMINISTIC6G: e netc commincotion

NERPEIGCH

E2E Security

Architectural aspects for E2E
deterministic communication

Data driven
characterization
for 6G wireless

Edge cloud for
deterministic

services
Computational TSN, DetNet Validation
offloading iraless DEkTEBMINISIICGG E2E time af\;'zirlr;ivl\;ofrgr
Awareness for providing E2E deterministic @zl G ol friendly ey innovations S o

applications i
evolution 6G-DetCom

communication performance

Enhancement of
industrial applications
and application
framework

Anticipation for assurance and control of . Digital twins
E2E deterministic performance guarantees

New concepts to evolve DetCom and
OPC UA FX for wireless friendly operation
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DETERMINISTIC6G Consortium

Industrial application players
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Cumucore
Key industrial players in

\ bringing 6G visionary use cases J \ 6G research and development J

University of Stuttgart

............. Germany

==SAL

== SILICON AUSTRIA LABS

Key university and research
institutes at the forefront for
6G fundamental research
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12 partners
(Coordinator:
Ericsson GmbH)

Jan 2023 — Jun 2025
(30 months)

€ 5.8ME
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Project overview

System aspects for
deterministic E2E
communication

E2E deterministic system architecture

Deterministic communication technology enablers

8 DETERMINISTIC6G

6G use cases requiring
deterministic
communication

Deterministic service
definition (KP1/KVI)

Security analysis

* Deterministic 6G

wireless transmission
design

e Data driven

characteritization for 6G
wireless system

e E2E time

synchronization

Deterministic communication
standards (TSN DetNet)
Evolution

Edge computing solution for
deterministic communication

Situational awareness via digital
twins

Security countermeasures

System level modelling

Data driven model
evaluation and validation

System level simulations
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- Impact creation towards 6G

O Technological impact Impact areas
O Economic impact
@ Societal and environmental impact R:J?:‘;f;’;g Drive Industry

_ o 6G Technical leadership in global standards and
O Scientific impact KPIs 6G development ] Scientific Research

(economic impact) (scientific impact)
DETERMINISTIC6G
Results

Enablement of

innovative time with sister SNS
critical applications projects, seminars,

(technological media,
DETERMINISTIC6G impact) etc (societal

Objectives impact

Joint collaboration
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Deterministic E2ZE communication with 6G

coordinator@deterministicbg.eu

E2E deterministic system architecture

System aspects for
deterministic E2E Deterministic communication technology enablers
communication

* 6G use cases requiring * Deterministic 6G wireless * Deterministic * System level modelling
deterministic transmission design communication standards e Data driven model
6G challenges communication * Data driven (TSN, DetNet) Evolution evaluation and validation Beyond
and vision * Deterministic service characterization for 6G * Edge computing solution for « System level simulations DETERMINISTIC6G
definition (KPI/KVI) wireless system deterministic
* Security analysis * E2E time synchronization communication

* Sijtuational awareness via
digital twins

* Security countermeasures

DETERMINISTIC6G has received funding from the Smart Networks and

Services Joint Undertaking (SNS JU) under grant agreement No.101096504. - == gAL A
The SNS JU receives support from the European Union’s Horizon Europe 2 == Sovwsanes IUVO Gormamy | ontimage @ Cumucore .
ERICSSON orange

research and innovation programme
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Summary

DETERMINISTIC6G vision is to set the foundation for future deterministic communication
technology standards by developing

(d Deterministic service definition that includes KPl and KVI for innovative 6G use case
d E2E deterministic system architecture built upon new DETERMINSITIC6G enablers

(d Open-source validation framework

KPI: Key Performance Indicator —.
KVI: Key Value Indicator
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DETERMINISTIC6G Grant Agreement No. 101096504

The DETERMINISTIC6G project has received funding from the European Union’s Horizon Europe research and innovation
programme under grant agreement No. 101096504,

If you need further information, please contact the coordinator:
Dhruvin Patel, ERICSSON
E-Mail: coordinator@deterministic6g.eu

or visit: www.deterministicég.eu

%' @DETERMINISTIC6G in DETERMINISTIC6G

The information in this document is provided “as is”, and no guarantee or warranty is given that the information is fit for any
particular purpose. The content of this document reflects only the author's view — the European Commission is not responsible for
any use that may be made of the information it contains. The users use the information at their sole risk and liability.
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