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ETSI - Bringing people together...
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Independent, non-profit standards organization

Officially recognized by the European Union to support EU regulation
30 year track record of technical excellence in the ICT sector
Founding Partner of both 3GPP and oneM2M

Over 900 members from 63 countries over 5 continents

Diverse community: private companies, research and academia,
governments, public bodies, societal stakeholders

Over 51 000 standards published to date, 2 400 annually

All standards are free of charge and may be downloaded from here
https://www.etsi.org/standards

Over 130 technical groups holding more than 4 000 (e)-meetings per year

More than 50 (e)-conferences and interop events per year

https://www.etsi.org/
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Public / Private Research organizations
and Universities make up for over 14% of
our ETSI membership and are present
both in Europe and globally
TIITINESNENERS A SNAFDAV
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Source: Jan 2022 edition of the ETSI Enjoy! magazine
https://www.etsi.org/newsroom/magazine
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INDUSTRY SPECIFICATION GROUPS

The ETSI ISG — A pre-normative incubator for Research

ARF oM

ISGs (industry Specification Groups) are the perfect tool for developing ‘early’ rm———— || S——
standardization work resulting from research projects.

M EMI

cross-cutting Context Experiential Networked
Information Management Intelligence

This tool has been used for many successful standards efforts on technologies such
as mWT, NFV, Edge, Artificial Intelligence, AR/VR/XR, Quantum Safe, Quantum Key raneimgson | | s romanaton
and many more.

IPE MEC

IPvé Enhanced innowation Multi-access Edge Computing

An ISG may be established on the initiative of any group of, at least four (4), ETSI
members (or applicant members) making a request to the ETSI Director-General and e
meeting the criteria for new ISGs in ETSI.

HiN OEU

The streamlined ISG process can enable a group to be set up and operational very
quickly and initial deliverables may be published in only a matter of months making
it the ideal meChanism for early Stage Standardization. Permissioned Distributed Ledgsr Quantum Key Distribution

RIS SAl

ETSI ISGs are open to both ETSI members and non-members.

Reconfigurable Intelligent
Surfaces

Securing Artificial Intelligence

Z5M

Zero-touch network and Service
Management
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ETSI ISG Building Blocks for 5G and 5G Advanced e

All ICT systems are a collection of distinct technologies linked together to
provide the requisite solutions and services.

5G is a good example as it assembles several technologies including (but not
limited to):

- (Radio) mWT / Massive MIMO / Beam forming ...

- (Network) Slicing / Edge computing / Cloudification / Zero Touch ...

- (Transport/Optical) PONs/ARNs/ ...
- ..toname but a few

Several of the technologies listed above have been examined in ETSI ISGs [ \
before being offered to 3GPP via member contribution, 75M /
including (but not limited to): ENI

- ISG NFV /OSM

- I1SG mWT

- I1SG MEC

- ISGsZSM / ENI / SAl / IPE / NIN
- ISGs SAI / PDL / ARF / F5G
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Potential Building Blocks for BY5G / 6G

Beyond 5G research is in the early stages, and the corresponding European Funding programmes are just
beginning (see Horizon Europe, SNS- JU, 6G-1A and others).

ETSIAC O\

However it is ‘never too early’ to consider the impact research could have on standards.
On the contrary the requisite standards resulting from research can often be considered ‘too late’.

Today, there is no consensus of what the 6G technologies will include, but an early estimate could be:-

sub/full-THz Comms (THz)

Smart Surfaces / Reconfigurable intelligent surfaces
(NOTE: ISG RIS created Sept 2021)

Energy harvesting / energy transfer / efficiency (EFF)
Non Terrestrial Networks (NTN)

Sensing and Communication Networks (SCN)
Compute, Communications, Convergence (CCC)

Optical Wireless Communications (OWC)

... and much more
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What is the ETSI Technology Radar (ETR)? N 2

The first addition of the ETR has been developed by ETSI Board TREND and ETSI secretariat
representatives during the year 2020-2021 using the following methodology; —

1. A thorough analysis considering over 15 publicly available technology reports, as well as
qguestionnaires the to Board and to many ETSI Technical Groups,

2. Consensus agreement in TREND on the top ten (10) most relevant (to ETSI) technology trends,

3. For the selected (10) technology trends, the identification of affinities or eventual gaps with
respect to current ETSI activities (as documented in ETSI work programme), the definition of a
time frame of maturity for standardization, and recommendations for future more detailed
analysis at OCG and/or Board level on the eventual way forward to fill the identified gaps,

The ETR was published as an ETSI Whitepaper in April 2021 after approval by the ETSI Board. It is s
.. ETSI Technology Radar
planned for revision end 2022.

The ETR has been promoted via press releases, Liaison and requests for feedback from partner
organizations and European Research platforms. Their feedback will be included in the revision.

ETSI Technology Radar https://www.etsi.org/images/files/ETSIWhitePapers/etsi_ wp45_ ETSI technology radar.pdf



https://www.etsi.org/images/files/ETSIWhitePapers/etsi_wp45_ETSI_technology_radar.pdf
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The 10 Technology Trends in the ETR 2021 Edition . £

" N 4 N\ g 2 g 2\ g 2
*5G NR e Al Lifecycle e Zero Touch e Security * Blockchain
* 5G for Verticals ® Machine Learning e Self Organizing ® Trust * PDLs
* B5G e Securing Al e Self Healing ® Privacy * DAGs
e mmW e Ethics in Al e Al Secure
: Artificial Autonomous : Distributed
5G Evolution /( ; 5 0. | Cybersecurity /() D
Intelligence [\ Networks Ledgers
0 | 2 | )
Clause 3.2.1 Clause 3.2.2 Clause 3.2.3 Clause 3.2.4 Clause 3.2.5
. N\ . . N e N\ " N\ g ) N
e Big Data e Augmented Reality * Ontologies ® Quantum Safe ¢ Cloud Robotics
e Data Analytics e Virtual Reality e M2M —> loT ® Quantum Key e Intelligent Transport
e Dynamic Data e Mixed Reality e Industrial loT e QIT (Quantum Info. Tech) Systems
e Semantic Interop » Towards Metaverse e Sensors / wearables * Quantum Internet * Unmanned Systems
e Internet of Senses e Quantum Metrology
e Internet of Skills * (Clock and sense)
Dynamic Extended Autonomous
y = I loT Quantum X
Data Reality u/;\%J & Systems 7
Clause 3.2.6 Clause 3.2.7 Clause 3.2.8 Clause 3.2.9 Clause 3.2.10
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NEW Technology Trends selected for the ETR 2022 Edition S &2

e _ D e B e _ N - T N e _ B
e Terabit PONs * Sub-THz * RIS beamforming * VLC = Visible Light Comms e Satellite (LEO/MEO/GEO)
e Optical networks e Full THz e Meta-materials/surfaces 2 WA = g [Fefel iy e High Throughput Sats
e Photonics space comms * PNS with THz * RIS Wireless Power ® OCC = Optical Camera Comms (HTS)

. . ® FSOC = Free Space Orbital
* Photodiodes for THz * Position Transfer TG * Cubesats
e Links to OWC e Navigate * Location and sensing « LIDAR = Light Detect and * HAPS
e Photonic Sensing e Sense Ranging e UAV
. (sub)THz and THz Reflef:tnve E et V\{lre!ess 710\ | Non-Terrestrial 2D
Photonics Comms Intelligent Communications Networks (NTN) %
) Surfaces (RIS) Ry ) (OWCQ) ‘ > @og})

e B -~ ) (T B -~ _ B e

* EDGE powered by * Waveform/sequence/coding/ e High Performance ¢ SD Radio * Energy Harvest/Transf.
artificial intelligence (Al) mOdUIat'on/F’eamformmgd Computing (HPC) * SD Networking e Low Power Operations
techniques e MIMO, massive MIMO, an
g ) intelligent reflecting surface * Convergence O_f compute * AmBC (amb. Backscatter)
* EDGE Native (RIS) for ISAC & comms architectures = « Recycle materials
* Passive sensing using * Unified network e Resource optimization
communication waveforms compute fabric

« Millimeter wave and THz ISAC e Efficient bandwidth

Integrated Sensing

Intelligent # b G D High Performance LA Software Q S .
L ] e . ustainable
Distributed EDGE é Networks (ISAC) ggﬁ | | Compute (HPC) ) Defined %) @()}
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NEW Technology Trend USE CASES for the ETR 2022 Edition
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e Massive Digital e Internet of Skills e Teleportation ® Online Education e Telemedecine
Twinning e Internet of Everything e Immersive e Immersive workspace e Public Health
e Virtual worlds e Internet of Senses Telepresence monitoring
J Dlgl Twin of the Telco ° Haptic Internet
Network
Digital Twins Fﬁﬂ IoE / 10S HigleRieplIc a0\l Collakt_yoratlve 7 eHealth @
M M ” Comms Working % =
L =
. N . N . N . ™ e B\
e Immersive Cities e Sensing e Unmanned mobility * AR/VR + Al + Internet e Human machine interf.
e |oT Micro-Networks for e Positioning ® Robot swarms e Holograms * Mind to mind comms
Smart Cities e Measuring e Level 5 AVs e Avatars e Embedded / ingested
e Navigating e Collaborative working devices
e VVisualizing state e Social Networking * Wearables (VR/AR/XR)
¢ SIM - > Smart Agents
. =
Smart Cities Earth Monitor @[)T Mobility == |Metaverse [ —— 3::: ﬁ‘::;;it;g" N o
Q@ 5] \ r.\b/
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(Example RIS) The Innovation - Standards - Market Flow S
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Perfect Timing .
iTiming
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EU Funded : : :

> Standards

Work in Private
R&D Labs

-H<

Work in
Corporate
R&D Labs

National Funded
$ R&D
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Work in Public
R&D Labs (Uni)

Corporate
Funded R&D
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Example of research to pre-standards, new ISG RIS (Sept. 2021)

Provide an opportunity for ETSI members to scpe

collect their pre-standards research efforts o

on *RIS technology across various EU/UK regonals00s | o |
collaborative  projects, extended with L ————

relevant global initiatives, towards paving
the way for future standardization of the

RIS technology.

Academia sion, Theoretical Research & Prototyping

2015 ... 2020 2021 2022 2023 2024 .. 2027

Fig. 3. Forecasted timeline for the standardization of RISs.

* RIS = Reconfigurable Intelligent Surfaces o IR

Multi-domain

Standards -
Domain-specific = CONK S
Policy & pre- Standards [ —
Strategy Standards [ e.g. 3GPP

Products to Market

'

2021 - - - - 2027 (6G)

More information on https://www.etsi.org/committee/RIS



https://www.etsi.org/committee/1966-ris
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ETSI Approach to B5G / 6G N 2

Operators are currently deploying 5G networks across the globe. 170 commercial 5G networks have already
been launched, covering 7% of the world population. (Source: GSMA November 2021)

It is important to use caution when using the term 6G to avoid diluting the impact of present day 5G rollouts.

In ETSI we speak only of “RESEARCH and pre-standards work” for candidate B5G / 6G technologies.

Current assumption is the first 6G services may
be deployed as of 2030... but of course
expectations can and often do change due to
global / market pressure.

Technology Roadmap: Timeline

IMT2030 ™ Initial

Vision 6G

5G Evolution (B5G Study & Specifications)

6G is currently at the Vision & Research phase.

Peak B5G/6G Research Activity 6G System Projects ‘

Initial study items for 6G are not expected to 66 Reauirements Convergence 1 ;

be seen in 3GPP (SA1) until > 2025/2026. - 56 b6 suty o Fsspctictons
_ _ -mmmmm-m

5G evolution and 6G developments will run as s —

parallel tracks for several years. NOTE: These are “indicative and estimated” dates / releases only

10 July 2020 H2020 EMPOWER - Alain Mourad - InterDigital Labs
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Conclusion - Cooperation, Communication, Coordination

ETSI Technology Radar provides a high level description of potential ICT Trends.
It is open for consultation and feedback is welcome / encouraged. ]

Early 6G expected ‘around’ 2030, alongside an evolved 5G.
Now is the time to share 6G visions, research and standards roadmaps. 1

ETSI has an important roll to play in linking the research into pre-standards in
order to feed the global 6G standards activities in 3GPP.
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