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©19  5G Overview _ (1)

5G i cconjunctianith Anteraeb of Aihingso(fo 1) tArtificial

Intelligence ((Al) pand/clotid-technelogies

+ will “ddve”ia significant digital transformation

+ to fulfil the vision for the fully connected digitalized carbomneutral
societyand industries

Unlike the previousqgereratonshG iswfteringmnobenty: tlrafast20
Gbpsmeakidataates) but alse wiira-reliable, ultra-low-latency (1 ms)
and massive-connegiivitgapabilities

In comparisonaithopeeiios g generationG dswoconias withi sighificaeant
architectural inmoxstionssineluding network slioing private networks
and edge compuiing

56 isprovingcs screcsfid o achievetthe/toneanticipated expansionagf
Oppretdr'acbn@ektivity ser@i@stinho @eetital s¥ctiort, dnabEngnew |1 C €
types @fusageand new Busirestn-BusmessAB2B) vsermcommumnities

Infocom World 2025 - Athens, Greece, November 26, 2025 3
Dr. loannis Chochliouros, OTE, Greece



5G Overview _(2)
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5G will to assistancenticelyrmobile

and fully eonnectedandwconverged
FASTER ACCESS :
MORE CAPACITY (Mbps>Gbps) society
(1000 X?) .
- MORE SOFTWARE
BASED
VIRTUALISED
UPGRADABLE
FTJENTg'IC:)Rr:(S WHAT IS THE 5G
INFRASTRUCTURE - _
mpem—— vsiquitous  New capabilitiesof 5Gdimensions
IMMERSIVE » Flexibility, lower energy
R Bt CONNECTIVITY -
APLICATIONS requirements
£l SO i mproved ener g\
— S « greater capacity, bandwidth,

security, reliability& data rates
« enhanced indoor coverage
* lower latency and device costs
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5G and Beyond_ (1)
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Fagingtocand/dealngwyith: anmnuitipticity of/challenges:

Energycefficiency andenvironmental 46 andlsshhawe

resposiilty started to adidhess
Efficient industries-and:agricultural > this@t@erels t I e n d

Efficlent public:services and socializing >
Jutwie areyju8t ata r e
Smart cities ,i:imefoenaa@t@dommm&tsies> tihe begimnmimg off

tihe paih

Securityanthpivacyfonindividuals >

Many sgenarios:aréninviolvingovel areassuch as:

+ Collabhorationever immetsivexXRmainly WiFi for indoor and 5G/6G for outdoor scenarios).

<+ Digital Twins(digital replica of living or noHiving entity - a copy of anything physical that one can touch or a
process or a place or a person or an animal, etc.).

+ HologramandHoloportation/ “Hdieglagh@ Telepfesdanicec. Tel epr esence’”

+ Internet of Sensegespecially smell and touch).

+ Merged Reality (physical and virtual reality merged from both directions; digital objects will become parts of the
physical reality while physical reality will become as transient as digital data).
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5G and Beyond (2)
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Devices & Hardware ' —

New use cases Co-operative transmﬁh Encryption compatlble netork
Manufacturing and industrial loT Lero energy .9 s 3 .optlmlzatrons/(‘.ollaboratlve - -~

Automotive and ITS Zero cost | “Artifi cnaUntelllgence / Machine Learnlng

XR (AR/VR/mixed reality/...)
Fixed wireless access

pss and backhaul
5 and mesh

5G cureentlyffaees numeious: ehallenges
due to the fast evolution of the wndenlyinginfrastruciures/networksHacilities
Intending to Qucc& WulbyCreest snbwurdglirymeritsme et ” new
fooproviding focNitiesdservicgs to tha vairiols tategorgesof tBeénvolvdd Bs&ss. t O

r e (
t h e
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5G and Beyond_ (3)
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s
8
:
6G will contribute tofill the gap between beyond- New Spectrum
2020 socletal and business demands and what 56
10
(and its predecessors) can support Gps =
Cell-less Networks
Disaggregation and
virtuallzation
24 Kbps
(9 —
— Artificlal IntelUgence
o @
Internetof  Massive broadband and
Voice calling SMS Intemet Applications Internet of Things Towards a Fully Digital and Connected World
1980 1990 2000 2010 2020 2025-2050 time

Eadhggeeetiabanhaddeciesigsign esl i snekt dpe Sfie aifieds ef da dlisats antheeiweklopparain: s

Source: M. Giordani, M. Polese, M. Mezzavilla, S. Rangan and M. Zorzi, "Toward 6G Networks: Use Cases and Technologies," in IEEE Communications Magazine, vol.58, no.3,
pp.55-61, March 2020, doi: 10.1109/MCOM.001.1900411]
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5G and Beyond_ (4)
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R T Y 36 N i
1G (AMPS) GPRS, Edge,  (UMTS/IMT- 4G (LTE)
9 Radio)
00 e @ P~y TOMA) 2000)
«Data fate: 2.4 oData Rate: 50 *Data Rate: 21 Mbps Data Rate: 100 Mbps oData Rate: 20 Gbps
Kbps Kbps sLatency: 100 ms sLatency: 10 ms elatency: 1 ms ]
eApplications: sLatency: 300 sApplications: Voce, oMobility: 350 Kmyh oMobility: $00 Km/h Mobiity: >1000 Km/h
Voice eApplications: Multimedia sApplications. Voce, Apgiications. eApgiications: Tactike
Voice, Text Mobile TV, Moble Wearable devices, Internet, Space
o7, Smart Cities Tourism, Automated

R

Eadhggerediabarhas dectesigsign ed i enepbsfiecitiedsgedadar cata letendptendy/impdbaipplecations

[Source: Y. Sanjalawe, S. Fraihat, S. Al-E 6 Maw. Abualhaj, S. Makhadmeh and E. Alzubi, "A Review of 6G and Al Convergence: Enhancing Communication Networks With Atrtificial
Intelligence," in IEEE Open Journal of the Communications Society, vol.6, pp.2308-2355, 2025, doi: 10.1109/0JCOMS.2025.3553302]
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5G and Beyond_ (5)
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Extreme Low-laterncy Distribution Autcenation
High Handwid Rah.mg ( (y mm,.“ Multi-sensory fusion systoms
ce I \ marg Gnd 2 | == Real-time Systems
- B I( ollsborative Robots

A—d

-#—‘m

— Imtciligent Healtheare
i l)uln privacy & security 3

r 6.C} Integrated |mw
/"‘""&-ﬂ'\

Ubiguitous sensoes ~|
Duta privacy & security-y

Personalized Baody /

Extreme Low-latency
Corant-free acoess

Heterogenoons dev u)
Data peivacy & W\N—]
Internet of Thangs

‘e s‘ ; lnhmﬂ ol Everythang Industry 3

« Agile Data Analytics
Heterogencous devices

I—‘l AV basad mobility .
Encrgy Harvesting

Power Tramsler

Ultra reliabilsty—
Extreme Low-latency

Emergling 6235:A Aplitiaadians it &1 ditilieligiyf ok Sectarsdaviel-tiitiealuktdastries

Source: C. De Alwis, A. Kalla, Q.-V. Pham, P. Kumar, K. Dev, W.-J. Hwang, & M. Liyanage (2021, April): Survey on 6G Frontiers: Trends, Applications, Requirements, Technologies
and Future Research. IEEE Open Journal of the Communications Society, vol.2, pp.836-886, doi: 10.1109/0JCOMS.2021.3071496].
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5G and Beyond_(6)
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Satelite Internet

Space Router

Space Rouler

Intermediary

Ocean relevant Interne
Coverage

Space Router

©)

Airplane Coverage

-

City And
Other Networks

e TOT And Related
Networks

emote ———

5G Coverage

Multi-layered @diittaciuecop 56 ternasks

Source: B. Gera, Y.S. Raghuvanshi, O. Rawlley, S. Gupta, A. Dua,
no. 16, 2023, Art. no. e5588].

and P. Shar maenabled6Sde i ag@inng oAl f or

s us t a iComanbr. 8yst.svola36, t

Cc
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©1© Al
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in the B5G/6G Era_ (1)

= represemtation interpretation games challenges

current  dynamic
operations

parallel 1o chnologies

social  SUUCIUre racognition  PrO9@MTNG  transfer
database
mining properties 1aNguage megdical  Processing comparative
line ndust logic  science conference
% c"g‘wnv:k distributed  €ase software OO0 life g"e‘d S—
s"""'c":"" problems forecasting development oy A
- 3 detection oil study modeling models .0 industrial
at:;nation g networks data computer neural program experimental
- Smg '“00‘0‘1 research methods  human & monkoring prqed
Sines: onemed
mass  inference g
e =4 synmesis
e ﬁ S—

5""""&“&“’“% artificial

€ analysis using ,'0ois

design
§ model Systems
g approach

non automatic

based
techniques wo

management '€3rning

approaches paameters
knowledge water .

process ,ow,cs healm

application gecision om0
applications real assessment 0'90"'5

estimation
system ““expert Y  deep robots ™™
control power .., Image é solving
time art New support fuzzy big Wavelet

"
operation Gl information Medicine E §
™ £ sate optimization  Machine maframewu'k 2
~ automated t diagnosis E’
Maging impact  international echnology 5%
oo simulation quality § ; I"m self 3
adaptive Perspective manufacturing  technique asscsl:d‘g £
three dighal integration brain  generation o, ation predict 3
chemistry computational esses Statistical toward
spectra general Proces wind
psychology thermal _Mea"S
integrating Ssecurity towssds selection
diagnostics phase
wireless

Al Aplieationsitincanliftconvergetiecamisanresnt

Source: Y. Sanjalawe, S. Fraihat, S. AI-E 6 Maw. Abualhaj, S. Makhadmeh and E. Alzubi,
in IEEE Open Journal of the Communications Society, vol.6, pp.2308-2355, 2025, doi: 10.1109/0JCOMS.2025.3553302]

Intelligence,”

-

"A Review of 6G and Al Convergence: Enhancing Communication Networks With Artificial

Infocom World 2025 - Athens, Greece, November 26, 2025
Dr. loannis Chochliouros, OTE, Greece

13



Al in the B5G/6G Era_ (2)
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Robotic Automatic Products, Cloud Computing

Parts &

Devices (B
Solutions ﬁ0
& Services

Internet of Things

Application
Deployment

@ Technology

AR VR Mobile Computing

Al AplieaiionsiiTeleconmuideaivans

[Source: Al in telecommunication market may see a big move: Google, Microsoft, IBM” Oct. 2024. Accessed: Jan. 1, 2025. [Online]. Available at:
https://www.openpr.com/news/3295387/ai-in-telecommunication-market-may-see-a-big-move-google]
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Al in the B5G/6G Era_ (3)

GROUP OF COMPANIES

Someof the appearing henefiisof Al/MIL in 6G:

Spectral fEfficiene\By learning the optimal way to use the radio channgl, can“ppsu”siche” d at
transmissionccloserdo/thetheoereticallimii&hannon capacity), squeezing more bits into the same
amount of spectrum

EnewgyEfficienc\Al caniintelligently-manage: network«componentgowering down elements when
not in use and optimizing transmission power, leading to a greener, more sustainable network

Drastic iIReduotanim ComplexitgG networks with their ultramassive MIMO arrays, reconfigurable
intelligent surfaces, and integrated satellitaetworks, willbe incomprehensibly complex. It will be
impossible for humans to configure and manage them manuadlyis ithe conlyviable solution:to
autonomouslyhandle thisdevel fofo.complexity

EnhancediReliability andResitiend@ls greslictipe to@odiiities tvill Mo€e the @epvarbfar hdret 1 e s
robust. By anticipating link failures or congestion, the network can proactively take corrective
action.

Enabling New CapabilitieTechnologies like Joint Communications and Sensing (JCAS) rely heay
on Al to interpret the complex sensing data extracted from communication signalsnakesssense
of the echoes o build: accoherent picture ofthe enviroament.
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Towards ca(onbibie d®endd Batima In
Networking
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Towards a combined 6G and Al Era_ (1)

OOOOOOOOOOOOOOO

In 6G,tthewvholeraetwarkeande-percewved asiatdistriaiite
computerwithh embeddedssecure;trusted;-and taitoered
commumnicationservices.

» Introduction of Al/ML is @critical changelchallenge
if comparedwith the traditional mobile netwaorks.

» The“kkyé&ye” iste Build eip @mitiudlreelaitonsimbbaiween
AlJNIL solutions canthiaeiwokkindechnologlyeither asiitegrated
or over the topssolutions.

» Fuiure dexétopmentaskior a network-native AVML
indvrec@atiop or rimbeidnduns | oorn ™ “
» Thh empls dusa’p AL s nat te€actual challerigé! M L

» Fasternetworking allowsbuwidind «d d “fisger 40" ivhich cat\Hietdes t
steer flows,etc.

)
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Towards a combined 6G and Al Era_ (2)

OOOOOOOOOOOOOOOO

After continueuscadevelopment oAl technologiessuchas deep

learning, reinforcement learningfederatedlearning, etc),

U Al cannow consitiered dadbe aneygneri-purpase
tecéwbagyo | ogy”

U which hasrich technicdlceapabilitieand wide usagesscpp@
diversified seenanes

U Alls Bersefitsowgl farcekceeticcnnsuimel businesses
« coveringthe entire economicdancscapand
- affecting all aspects)ob oursociety

U In the 6G era, the expamnsionof Al technologiescan
 accdleratethe developmentof everymdustry and
* |lead to significant industry trainsformations.
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Towards a combined 6G and Al Era_ (3)
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For tihe Al technology tihere are tihree esserniidipillars:

o

Data: It is the key assetof the entire industry.
All types of Al applications/senvicesneed to: (i) collect varioustypes of data, (ii) perform the

analysisand, (iii) apply the correspondingresults to exeaute particular behaviowr like a set of
actions

More and more data (especiallyndustrydata) will be processedt the edgedueto securityand privacyconcerns

Computiimgeapafility: It providestihe fundamental support for the Al indusiry.
Edgeform of intelligence asthe new synergy,could bring many advantagesas well as challenges
for resouraescheflulingand servigedeployment
(For instance, a high-performanceplatform is required to effectively organize distributed and heterogeneous
resourcesrom multi-partiesand meanwhilesupportelasticscalingup-and-down, in-and-out).

Algorithm: It is the “ssul0 ofl Al serviees,which defines its application scope and
serving efficiency.

Commuriicatiorsystemitself doesnot know how Al algorithms are defined, but it could provide a
better support for running suchalgorithms.,

(Forinstance deeplearningalgorithmsare highly dependenton communicationnfrastructure which may relate
to the algorithm scalability, bandwidth requirementand ultra-low latencyor evenreaktime requirement Hence

network system architecture design may influence how Al algorithm is trained and how Al inference is
performed)

Infocom World 2025 - Athens, Greece, November 26, 2025 19
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Towards a combined 6G and Al Era_ (4)

OOOOOOOOOOOOOOOO

Al and ML solutions can be applied in several
network domains.

Potential Al/ML applications (according to the 5G-PPP
context) may be related to various sectors such as:

U+ Network Planning
U Network Diagnostics and Insights

U+ Network Optimization and Control

Infocom World 2025 - Athens, Greece, November 26, 2025
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Towards a combined 6G and Al Era_ (5)

OOOOOOOOOOOOOOOO

U Network Planning: Encompassinmechanisms that can guide the
planning and dimensioning/decisions takeniprior te metwork deploymer

B5G/6G networks are becominginereasinglycomplexdue te their multi-RAThature, where
parallel layers of connectivityare considereda trend towards disaggregateddeploymentsin which a base
station is distributed over a set of separatephysicalnetwork elements,and the growing numberof services

andnetworksliceshat needto be operated
This growing complexity renders traditanal approachesin network planning obsolete,
and callsfor new automated methodstivat ean use Al/MIL to guide planning decisions

X+ Al/MIL techniguescearb be titilize chtastake intoraccoumblimitatior®r revised metwork
designs— and adapt a suhgpiimadlssaluibanthahmaxdmizes 3aseriieia tofnany
propagation @nHenmen(i.¢.: the “netwoitc Heeent plu@rbewt erobkem”e | e me nt |

X+ In GRAN cenviconmaenisit itsiseverynipapartant to/ddeintibypoptin al/aleoatiai BBY
funetions tto ithe appropriatessewersdiosiad hydlie/ @St iscexpectedto/ give significant
efficiemcy-gainss(such: as power.consumpgtion
Towards tthisddirecionpurposely dievelppe iNewral Netwark(NN) models canblee
usedto estimate the BBUprocessing requirement OhindividualrEF&E Piihder various
wireless access requirements and traffic load scenarios.
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Towards a combined 6G and Al Era_ (6)

OOOOOOOOOOOOOOOO

U Network Diagnostics and Insights: Include mechanisms used to obtain
innighis ghlatthslp dpdvadrs “hue’l the neivpoekineatfidy re-s vwa@ neugtydaty o
traffic forecasts, prediction of failure events, etc.).

The growing complexity of 5G/B5G mobile networks implicates for new tools
that will: (i) autonomously inspect the network state and;

(i) trigger alarms when necessary.

Specific domains in forecasting and diagnosing technigues:

« AIML technigques to forecast network characteristics and (complex) events,
such as: predicting traffic demands (in time and in space) or inferring SLA violations or
improving QoS.

« AL for high precision user localization, where user location is a critical network
insight in several vertical domains (e.g., Industry 4.0).

AI/ML techniques that can fuse positioning data from different technologies or aid in
determining the line-of-sight path in a multi-path propagation environment.

« AIML technigues that can be used to identify and forecast security incidents

and/or attacks (e.g.: device-centred attacks; base station attacks; attacks on multi-tenant
network slices; vulnerabilities in firmware, SW and protocols; traditional network attacks ).
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Towards a combined 6G and Al Era_ (7)

OOOOOOOOOO

PPPPPP

> B B B B

A

U Network Optimization andGentsolCharacterisedy mechanisms/that

use ANML techniguesdo dynamically:reconfiguresthermetwark at
different time scales.

Al/NIL based metwotkapplinitzaionband eantiok ishthe seosk chatienging
applieation of AYML immabiteraeiwekland has beenwidely investigated
within the 5G-PPPcommunity:

There cares/AlNlLuse ease sdonnetworkaptimizationarabniroel, classjfiat
acconding ttotthenreiwokkddemainwher ehitheymapplyanamely:

Radiio AcaesNetwork (RAN)

Transpottnetworks (fronthaul and backhauwl)
NFVinfrastructures

E2E network slices

Security(detect and respondupon seaurityincidents) ,and:;
tihe Application Fungtiondemain

Infocom World 2025 - Athens, Greece, November 26, 2025
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Facmp A Ichaddlengamar@ppymonitialies
n Beyomtlse/ 66&Emra:
New Perspeciines snnHb € dropepaRERED
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OOOOOOOOOOOOOOOO

Infocom World 2025 Conference

Al-VOLUTION

A BRAVE NEW WORLD!

Research-oriented Workshop:

nFacing Al Challenges and Opportunities in Beyond 5G / 6G
Era: New Perspectives in the European R&DO

organised by OTE

2
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Workshop context (1)

A The Workshop is organized 11 distinct thematic Sessions.

A There are 52 presentations, covering 18 ongoing European projects
(from HE, SNS-JU and DIGITAL frameworks).

A There are 9 distinct thematic sessions fully dedicated to 9 specific European

projects, currently being in progress. .
I 2
—_—— : 0
ECST/\TIC === ¥® LECON-6G d BR'CKS AM”BLUQP S
SUNRISE datamite

;‘/]_.

L
' CyberNEMO | &>-DAlU
6G-rath

A All sessions are aligned to current European research initiatives and have been
structured in a way to fndepict and/ or t

the corresponding domains.
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Workshop context (2)

Session 1:

Session 2:

Session 3:

Session 4:

Session 5:

Session 6:

Session 7:

Session 8:

Session 9:

Session 10:

Session 11:

Engineering Combined Sensing and Telecommunications Architectures for Tectonic &
Infrastructures Characterisation: The Case of ECSTATIC Project ECST/\TIC

Sustainable Federation of Research Infrastructures for Scaling-up Experimentation in 6G:
A Modern pan-European Federation of 6G Test Infrastructures within the scope of the ===

SUNRISE-6G Project SUNRISE
FLECON-6G: Flexible Open Architecture and Al-driven Enabling Technologies for a Novel 6G
Connectivity Platform . ’F.FLECON—SG

1]
Data Monetization and Interoperability: The DATAMITE Initiative &

mite
6G-BRICKS: Building Reusable testbed Infrastructures for validating Cloud-to-device

breaKthrough technologieS BRUCKS

AMBITIOUS: Promoting Advanced CoMputing Continuum Solutions for Boosting AMBITI®OUS

Digital solutions for the 56 era

DiglTalization acrOss EUropean RegionS
'& CyberNEMO

Cybersecurity Challenges in Modern Era: Flavors from the CyberNEMO Research Effort
Automated Logistics and Smart Water Management in the Scope of the 6G-PATH Project GG: +
-ra

6G-DALI: 6G DAta and ML operations automation via an end-to-end Al Framework 6\ DAL
-
Security & Al Session

Al and Modern Technological Innovations for supporting the Way Towards the B5G/6G
Framework
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Thank you for your attention!
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GROUP OF COMPANIES

Dr. loannis P. CHOCHLIOUROS
Telecommunications Engineer, M.Sc., Ph.D.
Member of IPv6 Hall of Fame

Head of R&D Labs Section

Research & Development Department
OTE Group Network Performance& Efficiency Division

Hellenic Telecommunications Organization S.A. (OTE)
(Member of the Deutsche Telekom (DT) Group of Companies)
1, Pelika & Spartis Street

15122 Maroussi

Athens

Greece

Tel.. +30-210-6114651
Fax: +30-210-6114650
Mobile: +30-6982-471205
E-Mail: ichochliouros@oteresearch.gic152369@ote.gr

Infocom World 2025 - Athens, Greece, November 26, 2025
Dr. loannis Chochliouros, OTE, Greece



