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+ The fast and worldwide 5G deployment has resulted to the growth of numerous data-intensive
applications and verticals due to the availability of high data rate, bandwidth and reliability.

+ The Global establishment of the 5G mobile communications technology is already showing
signs of becoming a major factor, in driving productivity.

+ 5G is expected to
“ be the fikkeeyableri farddng-envisaged, highly integrated & autonomous applications in
many sectors.
@ accelerate the digitalization of economies and society.

+ 5G and its advancements towards B5G/6G practically aim for industrial communications to
help digitize the economy, in a broader scope and also contribute towards a form of global
digital transformation.

+ Various vertical sectors such as industrial 10T, eHealth, automotive and transportation,
education, media and entertainment, public safety, smart cities, manufacturing and agriculture

will be the leading adopters. .




Introduction ¢ The Vision Towards B5G/6G
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Recently, the IMT-2030 has released the overall objectives for 6G networks:

@ 6Gcreatesanewerawher e billions of connected At hi rnsgchas, hu
vehicles, robots and drones) will generate Zettabytes of digital information.

@ 6G is set to support various novel and evolved use cases (UCs) and application domains that shall
fineet@important societal needs and create value in multiple ways.

e 6G will be a self-contained ecosystem of Artificial Intelligence (Al), progressively evolving from being
human-centric to being both human- and machine-centric.

e 6G will bring a near-instant and unrestricted complete wireless connectivity.

The novel 6G architecture should be sufficiently flexible and efficient to:

d enable eaa\siytegranot efgavantthing 'n(i.eq d netiverk o neywoitks, joigtccommunication and sensing,
non-terrestrial networks and terrestrial communication)

a encompass Al-powered enablers along with local and distributed compute capabilities.

Al and ML will help, inter-alia, to:

e Maintain operation cost-effectiveness of envisioned complex 6G services;

e automate some level of decision-making processes, and,;

@ achieve a zero-touch approach. ;i




Introduction - Involvement of Vertical Actors cGonth

The foreseen scenery of ubiquitous B5SG/5G services implicates for

+ concrete and extensive trials,

+ Vvalidation tests and a

+ appropriate sets of measurements

that innovating vertical players have to perform, if they desire reaching to reliable conclusions
affecting 5G and/or 5BG performance.

+ The proposed trial environments sHula“lellecti hedohdeicnts ond tdmiéeguret@mtdat thd on s
vertical applications will face/confront on their launch in production networks, to verify
whether the corresponding application mayybe fpoentp/or teerndete@ds I'oys-ree@dl yiod e r

+ Furthermore, by early testing innovative UCs over a standards-based 5G facility/testbed and
by applying a methodical approach, a broad range of vertical industries may timely make
well-informed business decisions on launching their services with guaranteed performance
levels and, therefore, with higher chances of business success.

» Itis important to define suitable test & measurement methods, test cases, procedures and KPI
formalization & validation to the greatest possible extent, from R&D to real environments.
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The Ghallenge:

+ Thepath towards ©Gis graduallytakingmplaed 2 t t 2 6 Ay 3 (G2 GKS p DQpublicig andl R
privately.

+ Although5G tbroughtmajor benefitsiinmany fields (e:g, ,q@efaﬁoﬁnaleand efficienqy)),,more is e&MEBMS
expedietlin terms aff effitiéaiag \pipyhnevexd! abrmaranityrad of performamzeblpyrndastsiry raite deabiog ks

aroviderswho want to further increase their offerings and products.
+ Continuousdemandsfor higher throughput, Immarliatemoya andnmarerenergyfefficienticommunications
needsttotbessupported byselevantsusmases, eing aliterboc & deaonanatathe neaiSdosuch rezuast!

The Wayffonward:

@ 6GrATIes gaalés to help foster the fiurther developmentandrintiegration of newranchimproveddoals@and
products firom [EU: companieswithcbGl6 &hile also measuiingdelevarKPseeKVils

@ 7 testbedswill be part of the projectconsortiumwhich will be used b¥0 useccasespread acras$our key
verticals: Healthcare Edlucatior SsmarC@itiesnaineh Frahming

@ A portion of the budgetwiill be.useddoFSTPwherethere is vision for théntegration of2 new Pilot Sites
extension of thetestbeds with10 additional technologies, as well as 30 new Use Catheeugh OpencGaills
to further involve the community-and obtainomore metrics’ and outcomes

@ 6G-PATHwill work closelywiith @otherongoing{starting:StreanrB andsStrearvC projectsn a feedbachoop.
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Open Calls

In the B5G/6G transitiontitds essentidhat

B5G and 6G novel technologies i

Phase 16G- |IA 5G-PPP  3GPP Other 6G

”

4 both new and demanding WUse/Cas
(UGs)are specified
®» as meansdfiseetingOtbiect G cHudlémiggssand
®» for supporting 6G wldtetiomin realistic
SCETAN3S .

SNS projects research group

\ \
\
\
\ N
\ N

e Testbeds Facilities

Third-party
Experiments

Third-party ;
ssc g
Third-party = S
Testbeds S Opena S @+ | 6GPATHaIms to fosteritheddevelopment
Extensions : ) Ex;:?enmental . v ] ppm
57 ek new technologies suppofting 6G
w o ] ) »
83 Innovation & . > a in close ccillaboratitonwvidthootihe s 6CGA
g = Awareness pf@je Cts an d

Commercial SNS Phase Horizon Europe
Solutions Projects and H2020 Projects

Components and novel technologies from
previous research projects and products

e .% a through the processpbPpendDalls
A to engagerEurppeanccompanies
developingiinnovatins for B5G and 6

L . . systems, as well as
6G-PATH concept and driving innovation motivators A to bring UGs-andpilot siteto the

6G ecasystem.
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Q@ Integrate and operatea large ssetof tesibedsandipilotsites thatiwilbge beyond 5G! doltbw 3GRPP:Releases
18, 19and?20(A totalof 7 testbeds will be initially made available by the Consortium, and up to 2 more
testbeds or pilot sites will be integrated by means of Gpaifs).

@ Usethese testbeds:as accommonfinfrastructurerforssystematic-integratior: of:B5G/6G innovatiens)
developatlintrcs saop efaithth&GBIA projedisantitortyt ittopatiee SHpyhemweans OpepEalls);
those innovations canbe/demonstrated-and validated across/ multiplertestbeds, UUsesCasespanchapplicati
(withh a spetfitcfieos 0 tHd efaferepnebitenad Nedichls).

—

@ Offer a transversalexperimentation platformwhich/witl:streamling’) the technicalimntegrationcof
demandiing UE s ahdapplicationstinta dhestéstiealsd; (ii) the eollection of meélexantrmetriesluring the
pilots and trials.This transversab platformsis alsoexpected consdsralbipjdwes thecbbeiers folnnovative
Use Case odippilcatiainprohiotersinterested im augpingor vassessing ékeisubidip) ity BS BHG/ 6écHeclkonlog)e

for their senviessradd pppticadians.

Q@ Integrate, demonstrate-and-evaluat@ wide range-ofidemanding UGCs in<the founenvisaged verticals.
At least 40 IWCswiilbbeevaluat€dO directly provided by the -Consortivamd a minimumof 30-to be engagec
by means ot Open-Calls
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@ Perform a comprehensive:and-meaningfubvalidation of technglogical innovations! andpilotisetopsisuie
an ambitious antctieap peihdawards ® by hlidlzatafitht iheject.

@ Perform an extensive-analysisfofpoetential businessomocdeéls for the envisaged tdGsentify the mastwidiile
solutions firam tiiispeesspadiy fofarcedhsbsese asspecific and for the nelaiatiVéeriiod] sndasisiny Bursere ss
medelin general

Overall, GGPATHwiIllbuild:an: extensive:B5 GI6 G infrastructuré where-a setof:coreéiarchitecturesiandidemse
spegdificccapabilitie wvill:

+ be brought tegetherand

+ be madeavailable for integration of applicationssandJ)Csof relevance(within the four addressederticals),
to conduct largescale pilatszand trials.

Theresuilts of tihesepidats:addritalsyillilh b ectieitesicthdnad dnalysedimnadetail,

© to generateappropriate lessons and requirements for futured@@munications

" to identify, characterizesandagfindeadingedge business models

towards the commerndialisaiionsaddexploitasioniof® Gs tiseseases anthtedhpielogies.
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GG-PATH Use Casas

| 6G-PATH Use Cases, Testbeds and OEen Calls and Third-Earties I "



6G-PATH Unified PlatforraComponents

INTERNAL

OPEN CALLS

3 3
1 }

6G-PATH Platform

PORTAL

Service and
Experiment
Composition

Experiment

Scheduler Repository

KVI/KPI Dashboards

pOIlcy snereer

 §
%} o &‘@] o &‘@]

BACKEND

Infrastructure
and Resource

Coordination

Network

Application
Catalogue

Knowledge
Index

6G-PATH Architectural flavor I

erovp oF cowpanies G- at h

6G-PATH proposes a modern
architectural approach that

integrates modules from prior
EU-funded projects such as:

5G-EPICENTRE
TRIANGLE
5GENESIS
5G-INDUCE
FUDGE-5G
5G-SOLUTIONS
5GMediaHUB
5GASP
CHARITY
6G-BRAINS
RIGOROUS
SLICENET
NEPHELE
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Native Al, Al-Driven Networks, Intelligent Cross-Domain continuum management and 6G RAN prediction
capabilities are key features in the 6G roadmap.

Deterministic, Reliable and High-Resolution Localization Services.

Non-Terrestrial Networks (NTN) are being considered as a solution for extending cell coverage, especially
in locations where terrestrial networks are difficult to deploy, such as across oceans, or are not cost-effective for
traditional operators, such as rural areas.

Time Sensitive Networks (TSN) and Time-sensitive loT-Edge-Cloud Continuum address the need for a
more deterministic network, required by some time-sensitive scenarios, such as loT applications or, more
significantly, the emerging Industry 5.0 concept.

Next-Generation of Core, Backhauling and Micro-Networks.
E2E Control Programmability, Extreme E2E slicing and resource isolation.

De-biasing of metadata and co-creation,t hr ough the projectos approach 4
KVIs, and the AlaaS containing metadata for Al/ML datasets and each AI/ML training set will be accompanied by
information on how data is collected and annotated.

Energy efficient core and management platform through the usage of advanced Al algorithms that are
energy-aware and orchestrate energy-efficient solutions, including the optimization of edge-core continuum. i3
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ALB
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K%
6G RAN prediction and con-

trol

Next generation of Core
Network framework

Native Al

Time-sensitive loT-Edge-
-Cloud continuum

Deterministic, Reliable Loca-
tion Services

A —

High-resolution localization

Al-driven networks, cross-
-layers and cross-domains

6G architectural enablers for
network

we L S

Integration of third-party ba-
ckhauls for the nomadic
nodes

Development of micro-core
network

wy L S

Integration of NTN with ED-
GE/MEC

OneWeb satellite backhaul

wy & S

Integration of TSN

5G NR Standalone modes
and Non-Standalone

we & S

E2E control plane pro-
grammability

Scaling of extreme E2E slices
to thousands

Al driven networks, cross-
-layers and cross-domain
continuum management

OTE
w kS
'y
RAN upgrade with support

for edge services

Slices isolation and better re-
sources management

High virtualisation and flexi-
bility

Y R

39

G-rath
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The Farming vertical is composed of two use cases

(i.e.. Water saving and Smart vineyards).

C Itwill be used to evaluate different types of deployments (off-grid, intermittent and
iInterconnected), network slicing with support for different kinds of QoS (i.e., eMBB, URLLC, eMTC).

C It will also study the integration with Al-driven capabilities of the Edge-Cloud computing.

The Education vertical is composed of three use cases

(i.e.: XR rural schools, classroom of the future and XR Health Training).

C It will be mainly devoted to XR (AR, VR and MR) and Holographic-based education and training
scenarios.

¢ Focus will be set upon the concepts of Edge Computing, location-sensitive processing and
about i1 h otWwe network and continuum infrastructure can natively support the KPl and QoE
measur emento

G The education vertical will also serve to evaluate and explore the native integration with Al-driven
capabilities for video and data processing.

15
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The Healthcare vertical is composed of two use cases
(i.e.: 3D hydrogel patches and elderly monitoring).

C It will be used to evaluate: the concept of micro and nomadic edge nodes and networks;
Ubiquitous, Reliable and Secure connection Over-The-Top 5G MNO and NTN integration;
XR with ultra-high bandwidth (>50 Gbps) available to the XR platform & ultra-low latency (<3ms).

C It will also serve for testing security-related KPIs of network and infrastructure (e.g., mutual authentication
and authorization of communication between the edge-core and the core network).

The Smart Cities vertical is composed of three use cases

(i.e.: connected and sensing city, automated logistics and security coordination).
¢ It will focus on exploring and testing the integration of large-scale extreme loT-Edge-Cloud scenarios.

G This includes differentiated QoS support (e.g., XULLC, mMTC) applied to MCX (mission critical)
communications and extreme high-throughput video/data streaming.

G This will also serve for evaluating the emerging deterministic, reliable, and high-resolution services and
the resilience, safety and security of the next-generation networks (as a key aspect for PPDR (Public

Protection & Disaster Relief) and emergency-related applications). 6
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Key 6G innovation

and validation

Smart Cities

Connected and
sensing city

Automated
logistics

Security
coordination

Network slicing

Native Al for mobility pre-
diction xXURLLC and
mMTC and mmWave
ITS-G5

MEC and Edge computing

High-Throughput and Hi-
gh-Density scenarios
TSN

MCX and location-based
scenarios

Education

XR rural
schools

Classroom of
the Future

XR Health
training

XR (AR, VR, MR)
Holographic

Sensing and Haptics

Edge Computing
Self-protection and self-
-healing network capabili-
ties

[=1%]=1=]

MEC and Edge computing
Al/ML Video Streaming
Processing

Use Case Innovations

Health

3D hydrogel
patches

Elderly
monitoring

Nomadic 6G Micro-Ne-
tworks

Over-The-Top 5G MNO &
NTN communications
Edge Core

XR

AlaaS

Secaa$

Farming

Smart
vineyards

Network Slicing

eMBB, URLLC, eMTC
Edge and Cloud compu-
ting

MNO & PMN

AlaaS

GROUP OF COMPANIES

o

6G-Pat
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Contribution to the furtiher refinement of sustainable seamless E2E 5G Advanced and 6G test
infrastructures with fine-tuned capability to integrate vertical use cases specific performance/KPI requirements,
as applicable also across public and non-public networks and services.

Validate infrastructure core technologies and architectures in the context of vertical large-scale pilot use-
case implementations and relevant deployment scenarios.

Validate core technologies and architectures across the value chain (IoT, connectivity, services) for
differentiated performance requirements originating from concurrent implementation of use-cases and
specialized services for verticals.

Promote viable business models for innovative digital use cases tested and validated across a multiplicity
of industrial sectors, including demonstration of required device/network/service resource control from the
vertical industry business model perspective.

Support to impactful contributions towards standardisation bodies notably for 6G use cases and
technologies

18




