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ETSI, Bringing People Together

Independent, non-profit standards organization

Officially recognized by the European Union to support EU
regulation

35+ year track record of technical excellence in the ICT sector
Founding Partner of both 3GPP and oneM2M
Over approx. 900 members from more than 60+ countries

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

All deliverables are available for download for FREE from
https://www.etsi.org/standards

https://www.etsi.org/
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Public / Private Research organizations and
Universities make up for over 15% of our ETSI
membership and are present both in Europe and
globally

% of Members by category  , , i ex

o ;6% | :
B CONSULTANCY; 7% CTHER; 6%/ W 0GB; 6%

¥ NO; 8%
B UNIVERSITY; 6%
B RESEARCH PU; 7%

B RESEARCH PR; 2%

¥ USER; 5%

Source: Jan 2024 edition of the ETSI Enjoy! magazine
https://www.etsi.org/newsroom/magazine
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ETSI Approach to Research and Innovation N 2

ETSI encourages a constant flow of research & innovation into our standards work.

a @ Enablers for Research and Innovation.
Build strong links between researchers, innovators, projects & standardization

@® Working with EU platforms
(such as Horizon Europe, SNS JU, 6G-IA, NetworldEurope) a

@® Working with national / EU / global research platforms &
projects (e.g. HEXA-X / Next G Alliance / one6G / IOWN) Links to

RESEARCH
e @ Technology Radar & Foresight. e

Aware of the near-Future Technology Trends and their potential impact:

Enable New
@ ETSI Technology Radar (ETR) linked to market trends and research agendas Work in ETSI
e @ Initiation of New Activities / Initiatives in ETSI & Education / Outreach. ETS{Q(( />>‘

@ Enable the creation of new technical groups, areas of work in ETSI
@ Outreach to universities and Education about Standardization

@® Research Helpdesk, outreach and Technology Foresight ... and more e




ETSI Technology Radar -> Foresight
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ETSI Technology Radar (ETR)
tracks the major technology
trends that are just over the
horizon .

Latest ETR describes 21
technology trends &
identifies opportunities for
new ETSI work areas.

Revised ETR WP published
Dec. 2023.

Your feedback on the ETR is
welcome.

ETSI\(@%‘)))\

ETSI Technology Radar

ETSI Technology Radar: https://www.etsi.org/technologies/technology-radar a



https://www.etsi.org/technologies/technology-radar

ETSI ISGs, recent pre-standards Groups for B5G / 6G

ISG RIS (Sept. 2021)
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ISG ISAC (Oct. 2023)
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ETSI ISG RIS Mission:
Pre-standards activities based on
outcome of research on RIS
(Reconfigurable Intelligent
Surfaces) from EU/UK
collaborative projects, extended
with relevant global initiatives,
towards paving the way for future
standardization of the RIS tech.

ETSI ISG THz Mission:

Establish technical foundations for
sub-THz (100 GHz -> 10 THz). Place
for ETSI members (and non-
members) to progress their pre-
standardization activities resulting
from EU/National research efforts
in the domain of sub / full THz
technologies.

ETSI ISG ISAC Mission:
Provide an opportunity for ETSI
members to coordinate their pre-
standards 6G research efforts on
integrated sensing and
communication technology across
various European/National funded
collaborative projects, extended
with relevant global initiatives.

44 members, 4 participants
3 x deliverables published
3 x deliverables being drafted

45 x member organizations
2 x participant organizations
4 x deliverables being drafted

21 Founding members
Kick off meeting 17t Nov 2023
More members welcome to join




ETSI Tools for Pre-standardization (ISGs and SDGs)

ETSI7Z__ Y\

ETSI Industry Specification Groups (ISGs)
A pre-normative incubator for Research

ETSI Software Development Groups (SDGs)
A toolbox for Research and Standardization

ETSI ISGs are the perfect tool for developing ‘early’ standardization
work resulting from research projects / other sources of innovation.

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

Any group of at least four ETSI members can a request to the ETSI
Director-General the creation of new ISGs in ETSI as long the relevant
criteria are met.

Streamlined ISG process enables deliverables (GSs and GRs) to be
published in matter of months, an ideal mechanism for early stage
(pre)standardization.

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

New ISGs can be initiated by ETSI both members and non-members,
potentially opening up new domains / areas of work for ETSI.

Researchers and academics can take up official positions (Chair /
Vice-Chair), become rapporteurs for ETSI deliverables and actively
drive the current and future standards work of ETSI.

ETSI SDGs are the perfect tool for developing ‘early’ implementation
work resulting from research projects / other sources of innovation.

This tool has been designed for collaborative software development at
ETSI based on the successful experience with Open Source MANO and
TeraFlowSDN.

SDGs allow for early experimentation, prototyping, validation and
testing of concepts defined by ETSI Technical Groups and provide them
with early and regular feedback. It’s an ideal mechanism for
optimizing the quality of standards and reducing their time to market

Any group of at least four ETSI members, can request to the ETSI
Director-General the creation of new SDG in ETSI, as long the relevant
are criteria are met.

Various licence types are allowed, including Open Source

ETSI SDGs are open to ETSI members, non-members and individuals.

Researchers and academics can take up official positions (Chair /
Vice-Chair), apply for technical leadership positions (TSC, MDL), lead
the alignment and feedback to ETSI Technical Groups, and take an
active role in driving the current and future work of ETSI.

2 SDGs created in 2023: OpenSlice and OpenCAPIF




€ R R R

<

How does ETSI provide value to researchers?

Simple Narrative:

ETSI7___\\
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We seek to enable a competitive EU industry (large,
medium, small enterprises) — ultimately generating wealth
(and wellbeing) for EU citizens / business / institutes.

Standardisation is a major competitive advantage.

EU enterprises / EC funded projects / academia should be
encouraged and helped to engage in standardization.



ETSI Support to Projects and Researchers

General Advice
on
Standardization

Letter of
Support to
Projects

We are here to help.

Mapping of
research to ETSI
working groups

Contact research@etsi.org

ETSI7Z__ Y\
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[«ALYST

CAT-ALYSTS

Between
research
projects &
standards
groups
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ETSI Support to Researchers & Projects )

Researchers and Projects can seek advice from research@etsi.org on

1) General Standardization topics and 2) ETSI specific questions

Much information, guidance and extensive FAQ are available on the ETSI
research website:

General Advice | | .
ETSI provides guidance on where and how researchers and research projects

on may get involved in standardization
Standardization

ETSI provides support to a number of EC / National funded projects
BUT any project may ask ETSI for advice, with no need for a pre-signed LoS



mailto:research@etsi.org
https://www.etsi.org/research
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ETSI Support to Research Projects \—p))

Letter of
Support to
Projects

ETSI is able to provide a Letter of Support (LoS) to project consortia making
project proposals <under certain conditions>. For both EC and National
projects

If the project 1) is related to ETSI’s scope 2) contains at least 2 ETSI members
and 3) considers ETSI standards as input and/or output — then we can talk
LoS

The ETSI LoS process is simple, and fast,
A LoS can be produced within 2 weeks if all conditions met & info is provided

A LoS from a recognized SDO may be considered positively in project
proposal reviews as it demonstrates a plan for the project to engage in
standardization




ETSI Support to Research Projects (@)

Members of ETSI staff and representatives of ETSI Technical Committees may be
present on EXTERNAL Advisory Committees of projects where we have a LoS

‘TYPICALLY” ETSI in NOT inside the project consortium and does not receive payment
from the funding organization — our efforts are free of payment

ETSI presence
on AdViSOry levels of standardization advice and support to the project
Committee

Being inside the project external advisory committee allows ETSI to provide greater

As our activities on the advisory committee are not funded ‘TYPICALLY’ we only
participate to remote meetings with no travel for F2F interactions

‘TYPICALLY’ indicates there may be exceptions to the rule @



ETSI Support to SNS JU PrOJects (mapping)

Project
Name

BG-SHINE

-

Project Long Name

B SHart range extreme communication M
entities

-

ShS

Stream Type -

[BG] Radical technology advancement in
preparation for 65, o T, devices and
saftware

Ty

Ril&

Project General Objectives

E5-SHIMNE project will pioneer the main technologu components for in-x wireless subnetwarks,
short range low power radio cells to be installed in 2 wide set of vertical and consumer entities
like rabatz, wehicle, production madules, classrooms, for the sake of supporting extreme
communication requirements in terms of latency, reliability, or data rates. BE-SHIME will
leverage the opportunities offered by the peculiar deployment characteristics of such short
range subnetworks, for a highly performant vet cost-efficient radio design that allow to bring
wireless connectivity ta a lever of pervasiveness which has never been experienced earlier. EG
SHIME copes with tapics "Mew loT components and devices™ and ""Mew physical layers and
associated protacals™ of strand B-01-03 in the SMNS work programme.

Research will span physical layer, medium access contral protacols, radio resource
management of theze in-»# subnetworks, as well as connestion with a broader 65 'netw ark of
networks’. The perfarmance of the designed solutions will be analyzed via simulations, and —far
selected technologies- aver demonstrator platforms. The project will resultin a broad set of
technology salutions that will be disseminated via scientific publications. Also, the designed
solutions will be brought ta future 65 standardization, and will be used in future
telecommunication equipment and networks. The consortium consists of 12 partners that
together bring essential expertise to each of the identified technologies with 2 misture of

ETSI(__

Technologie
s Covered

Metwork of sub-
rietwarks,
sidelink, BIS-
aware
PH+MaC
protocals, sub-
THz PHv'MaC
protocaols

Map o ETSI
Groups

3GPP.ETSIRIS
IS5, ETSI THz
155 [patentially
niew ETSIHSAC
1535]

academic |nst|tut|c\ns and |ndustrg _ElaHers with 3 strang research degartment representing the
T ITTOETIT PO SO T ET TTETUET Y

EGTandem

A Dual-Frequency Distributed MIMO
Approach For Future BG Applications

ShS

[6G] Radical technology advancement in
preparation for 65, o T, devices and
saftware

Ril&

bands and new services such as sub-cm resolution senzing and positioning in high traffic
areas by adding sub-THz carriers to lower frequency bands in a seamless, tightly coordinated
fashion. The two frequency bands will form a netw ork collabarating and supporting each ather
in a “tandem™ configuration enabling an introduction of high capacity, energy efficient, sub-
THz enabled zervices, while mitigating krnown drawbacks of the sub-THz frequency bands
such as susceptibility to line-of-sight blackage, coverage, and cost. Deployment will be
addreszed through the introduction of a thin and light dielectric w aveguide ta distribute a sub-
THz FF signal through a daisy chain of integrated low-pow er antenna units, referred to az a
“radia stripe™. ‘e will demanstrate the use of lower, sub-10 GHz frequency bands to suppart
the sub-THz band with resilience and coverage and the implementation of a distributed MIMO
sustem to extend the coverage of the sub-THz band as well as offering capacities in the order
of Tbps sustem throughput. 'We will demanstrate the possibility ta implement local fronthaul
solutions for added sub-10GHz access points using the high bandwidth of sub-THz radio
stripes.
Key elements for BETandem:
-y sustem defining an *aligned tandem’ dual-frequency distributed MIMO architecture

-Medium-aware wauefc\rms transm|ssmn schemes and commumcatlon strategles fc\r energy—
Ll - | 1 1 Ll "

drirc,
Antennas,
Radia, sub -
THz

155 THz

AOROITES

Diztributed Artificial Inteligence-Oriven
Open &nd Programmable Architecture For
G5 Metworks

ShS

[65G] Radical technology advancement in
preparation for 65, o7, devices and
softw are

Ril&

A= the world moves fraom the 55 tow ards the 65 era, the mobile communications Fabric needs
ta be architected differently to accommodate the emerging stingent requirements of
innovative extreme future-looking applications that cannot be semved by existing S5 mobile
netw arks. Heading tow ards the nedt decade, when BG iz enpected ta be widely deplaved, 556
application tupes will be redefined by marphing the classical sevice classes of URLLE, eMEE.
and mMTC and intraducing new services. A0RCITES iz an SNS JU project supporting the EC7s
B5 policy by implementing the first phase of the BG SMNS roadmap tow ards the evolution of 266G
architecture, ADROITES proposes disruptive innovations in the architecture of emerging BG
mabile networks that will make fundamental changes to the way netwaorks are designed,
implemented, operated, and maintained. Such innouations include: [ AML-powerad
optimizations across the entire netwark, for high perfformance and automation; (il Transforming
to a fully cloud-native network zoftw are, which can be implemented across avariety of edge-
cloud platforms, including Mon-Terrestrial Metw arks, with zecurity built integrally inta the

network uzer plane; (i) Saftw are driven, zero-touch operations and ultimately automation of

AL, elaud
native

ETSISAIISG.
ETSIENISE,
ETSIMEC 1SS



https://www.etsi.org/research

The ETSI C 2 7T«ALYST tool ETS|([C—)):
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Researcher/Innovator(s) Standards Expert(s)

CAT-ALYST

©ETSI 2024 — All rights reserved




ETSI Resources for Researchers and Academics

Helpdesk for Researchers

www.etsi.org/research

https://www.linkedin.com/ ETS’/// _ \\\
m showcase/etsi-standardization- N\ 7

research-innovation-education

Helpdesk:
research@etsi.org

Director New Technologies:
David.Boswarthick@etsi.org

© ETSI

ETSI7Z__ Y\

Dedicated research Webpages
Dedicated contact email
Guides / Leaflets / Videos
Support to EU Projects

Advice on EU Research

Setting up new Standards Groups

Advice on Standards Activities

... and more
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6G WindOW Of Opportunity (for pre-standards work)

WRC 23

{
h X .. _ - _

SNS :
E IA R Prode Evolutionary 5G | 6G dmm;dmon. 1
- 9 Key Technological Areas | 4G explorotion, concepts | system optimisation i
- 250M€ Investments Oﬂd definitions I l
i :
SNS JU Phase 1 SNS JU Phase 2

R17 (5G) R19 (5G Adv.) : R21 (6G)
|
3G |
i w18 (56 Adv) 20 (56 Adv.+ 66 tudy?) WD |
|
| |
L |
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Is there a “Right time” for moving research ETSI(__ )

into standards?
V¥ Different maturity levels for research The Innovation Chain: Converting Science into Wealth

(TRLs = Technology Readiness Levels) > ————>  coLLABORATION _
i

¥ Early, exploratory research (TRL 1, 2, 3) is typically | ZDEEHDRERRIES>> Teoooyvesonen = >

. TR TRL2 TRL3 TR TRLS TRL6 TRL7 TRL TRLY
not ready for standards (there are exceptions). | | | || | (SR | sl
N A N S/
o . Reselarch o Technology Market launch and
V' As soon as research moves to TRL 4, 5->and up is prove feasiity Sevolopment commerciaisaton
considered ‘mature’ enough to be developed S estarcn Samonsaion A —

further via early-standards work (pre-standards).

¥ Before moving to market (TRL 7, 8, 9) standards are
generally required to ensure interoperability of
solutions, equipment and services.

¥V NOTE: This is a guideline and there are exceptions.




(Example RIS) The Innovation - Standards - Market Flow S
& &S
% W ’\/
Perfect Timing |

EU Funded ' ' '
Work in Private

R&D Labs

Increase the % of EU / National research results
making it to market via standardized solutions

N
Work in Public t
R&D Labs (Uni)
The Graveyard

Corporate
" Funded R&D

of great |

©ETSI 2024 — All rights reserved
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6G, are we there yet? N2
4 A * New ETSI ISG THz
Current assumption is the first 6G services may be deployed in 2030, —— ) (sub)THz &
but of course expectations may change due to market pressures Networks THz
- y V
4 ™\ Sudiainciia Reconfigurable
. .. . . . Intelligent
6G is currently only at the Research & Vision phase, investigating W New ETSI ISG RIS * S
potential technologies. More formal standards for 6G will follow later ~
N J

p A .
. . Optical C Integrated
We see many announcements of national, regional, corporate 6G 45 s * s;‘n‘:?,,';’ and
programmes & visions with large investments in global 6G research Comms Comms
L y £ New ETSI ISG ISAC
f A
6G is expected to begin in 3GPP in Rel-20 (6G initial studies) and Rel- e
21 (6G service requirements), starting around 2024 -> 2025 *** Al Native s;eg;:;m
- J .
g - “ . ” . . c A \ T Nont—. | Advanced
There is no consensus on “what is 6G” — it will be a mixture of gradual N MIMO

technology evolutions from 5G & some revolutionary new concepts

NOTE: BEYOND R19, These are “indicative and estimated” dates only

Potential candidate B5G / 6G Technologies e



Conference on "Non-Terrestrial Networks, a Native
Component of 6G"

Upcoming Events ETSI Seminar

Plugtests

\

Webinars

Past Events

Events Contacts Find Us

@ ETSI, Sophia Antipolis, France

€ Free of Charge
W #etsiNTNevent

@ 3-4April 2024 ~

B T I

DAY 2, Thursday 4 April

@:00-10:30 SESSION 5 - EC FUNDED / CELTIC / SNS / OTHER RESEARCH PROJECTS
Moderator: Bernard Barani, 6G-1A

9:00 Projects Introduction
Bernard Barani, 6G-1A

2:10 5G-STARDUST: Seamless Integration of NTN with 5G-Advanced
Tomaso deCola, DLR - 5GStardust

9:20 6G-NTN
Alessandro Vanelli-Coralli, University of Bologna - 6GNTN

[ ] [ ]
A e n d a lte m S N S P ro e Ct S > > > 9:30 ETHER: A 6G Architectural Framework for 3D Multi-Layered Networks
Jdorge Querol, University of Luxembourg - ETHER

© ETSI 2024. All rights reserved.

2:40 6G-SANDBOX Activities towards NTN-6G
David Artufiedo Guillén, Telefonica - SG-SANDBOX

9:50 TRANTOR: Paving the Path to &G NTN through Multi-Connectivity
Xavier Artiga, CTTC - TRANTOR

10:00 HEXA-X-1l View on 6G NTN
Marten Ericson, Ericsson - HEXA-X-II

10:10 Integrating Terrestrial and Non-Terrestrial Networks for Rural and Remote Areas
lzzet Sadlam, Turkcell - COMMECT

10:20 ADROIT&G - Al-Enabled Dpen Architecture for Future NTN-Enabled &G Networks
Carlos Guimaraes, Siemeans - ADROIT 4G
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Thank you for your attention

Contact:

David.Boswarthick@etsi.org

research@etsi.org
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