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5G Overview
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5G in conjunction with Internet of Things (IoT), Artificial 
Intelligence (AI), and cloud technologies 

will “drive”a significantdigital transformation
to fulfil the vision for the fully connected,digitalized carbon-neutral
societyand industries.

Unlike the previous generations, 5G is offering not only ultrafast (20 

Gbps peak data-rates)but also ultra-reliable, ultra-low-latency (1 ms) 

and massive connectivity capabilities.

In comparison with previous generation, 5G also comes with significant 
architectural innovationsincluding network slicing, private networks 
and edge computing. 

5G is proving successful to achieve the long-anticipated expansion of 
operator’s connectivity services into vertical sectors, enablingnew 
types of usage and new Business-to-Business (B2B) user communities. 
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5G Overview _ (2)

5G  will to assist an entirely mobile 
and fully connected and converged 

society

New capabilities of 5G dimensions
• Flexibility, lower energy 

requirements 
• improved energy efficiency
• greater capacity, bandwidth, 

security, reliability & data rates 
• enhanced indoor coverage 
• lower latency and device costs 
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5G and Beyond_ (1)

Energy efficiency and environmental 
responsibility  

Facing to and dealing with a multiplicity of challenges:

Efficient industries and agricultural 

Efficient public services and socializing

Smart cities, interconnected communities

Security and privacy for individuals

4G and 5G have 
started to address 
these trends…

…but we are just at 
the beginning of 
the path

Many scenarios are involving novel areas such as: 
Collaboration over Immersive XR (mainly Wi-Fi for indoor and 5G/6G for outdoor scenarios). 
Digital Twins (digital replica of living or non-living entity - a copy of anything physical that one can touch or a 
process or a place or a person or an animal, etc.). 
Hologram and Holoportation / “Holographic Telepresence”. 
Internet of Senses (especially 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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Integrated connectivity and mobility

Zero touch

Trusted Networking (low error transmission)

5G currently faces numerous challenges 
due to the fast evolution of the underlying infrastructures/networks/facilities

intending to successfully “meet” new requirements 
for providing facilities/services to the various categories of the involved users…
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Each generation has been designed to meet the specific needs of end-users and network operators

[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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Each generation has been designed to meet specific needs for data rate, latency, mobility & applications
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[Source: Y. Sanjalawe, S. Fraihat, S. Al-EôMari, M. Abualhaj, S. Makhadmeh and E. Alzubi, "A Review of 6G and AI Convergence: Enhancing Communication Networks With Artificial 

Intelligence," in IEEE Open Journal of the Communications Society, vol.6, pp.2308-2355, 2025, doi: 10.1109/OJCOMS.2025.3553302]
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Emerging 6G Applications in a Multiplicity of Sectors and Vertical Industries

[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/OJCOMS.2021.3071496].
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Multi -layered architecture of 6G Networks

[Source: B. Gera, Y.S. Raghuvanshi, O. Rawlley, S. Gupta, A. Dua, and P. Sharma, ñLeveraging AI-enabled 6G-driven IoT for sustainable smart cities,ò Int. J. Commun. Syst., vol. 36, 

no. 16, 2023, Art. no. e5588].
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AI in the B5G/6G Era
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AI Applications in a multi-converged environment

[Source: Y. Sanjalawe, S. Fraihat, S. Al-EôMari, M. Abualhaj, S. Makhadmeh and E. Alzubi, "A Review of 6G and AI Convergence: Enhancing Communication Networks With Artificial 

Intelligence," in IEEE Open Journal of the Communications Society, vol.6, pp.2308-2355, 2025, doi: 10.1109/OJCOMS.2025.3553302]
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AI Applications in Telecommunications

[Source: AI 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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Some of the appearing benefits of AI/ML in 6G:

Spectral Efficiency: By learning the optimal way to use the radio channel, AI can “push” data 
transmission closer to the theoretical limits(Shannon capacity), squeezing more bits into the same 
amount of spectrum.

Energy Efficiency: AI can intelligently manage network components, powering down elements when 
not in use and optimizing transmission power, leading to a greener, more sustainable network.

Drastic Reduction in Complexity: 6G networks with their ultra-massive MIMO arrays, reconfigurable 
intelligent surfaces, and integrated satellite networks, will be incomprehensibly complex. It will be 
impossible for humans to configure and manage them manually. AI is the only viable solution to 
autonomously handle this level of complexity.

Enhanced Reliability and Resilience: AI’s predictive capabilities will make the network far more 
robust. By anticipating link failures or congestion, the network can proactively take corrective 
action.

Enabling New Capabilities: Technologies like Joint Communications and Sensing (JCAS) rely heavily 
on AI to interpret the complex sensing data extracted from communication signals. AI makes sense 
of the echoes to build a coherent picture of the environment.
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Towards a Combined 6G and AI Era in 
Networking
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Towards a combined 6G and AI Era_ (1)

In 6G, the whole network can be perceived as a distributed 
computerwith embedded secure, trusted, and tailored 

communication services. 

Introduction of AI/ML is a critical change/challenge                             
if compared with the traditional mobile networks. 
The“key issue” is to build up a mutual relationship between 
AI/ML solutions and networking technologyeither as integrated 
or over the top solutions. 

Future development asks for a network-native AI/ML 
incorporation or “inclusion”. 
• The simple “use” of AI/ML is not the actual challenge!

• Faster networking allows building of a “faster AI” which can better 
steer flows, etc. 
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After continuous development of AI technologies (such as deep 

learning, reinforcement learning, federated learning, etc.),                

üAI can now considered to be a new “general-purpose 
technology” 

üwhich has rich technical capabilitiesand wide usage scope in 
diversified scenarios. 

üAI’s benefits will far exceed consumer businesses, 
• covering the entire economic landscape and 
• affecting all aspects of our society.

ü In the 6Gera, the expansionof AI technologiescan
• acceleratethe developmentof everyindustryand
• lead to significant industry transformations.
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Forthe AI technology,there are three essentialpillars:

ü Data: It is the keyassetof the entire industry.
All types of AI applications/servicesneed to: (i) collect various types of data, (ii) perform the
analysisand, (iii) apply the correspondingresults to executeparticular behaviour like a set of
actions.
Moreandmoredata (especiallyindustrydata) will beprocessedat the edgedueto securityandprivacyconcerns.

ü Computingcapability: It providesthe fundamentalsupport for the AI industry.
Edgeform of intelligence, asthe new synergy,couldbring manyadvantagesaswell aschallenges
for resourceschedulingand servicedeployment.

(For instance,a high-performanceplatform is required to effectively organizedistributed and heterogeneous
resourcesfrom multi-partiesandmeanwhilesupportelasticscalingup-and-down,in-and-out).

ü Algorithm: It is the “soul”of AI services,which defines its application scope and
servingefficiency.
Communicationsystemitself doesnot know how AI algorithmsare defined,but it couldprovidea
better support for running suchalgorithms.
(Forinstance,deeplearningalgorithmsare highlydependenton communicationinfrastructure,whichmayrelate
to the algorithm scalability,bandwidthrequirementand ultra-low latencyor evenreal-time requirement. Hence
network system architecture design may influence how AI algorithm is trained and how AI inference is

performed).
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AI and ML solutions can be applied in several 

network domains. 

Potential AI/ML applications (according to the 5G-PPP 

context) may be related to various sectors such as:

ü Network Planning

ü Network Diagnostics and Insights

ü Network Optimization and Control
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üNetwork Planning: Encompassing mechanisms that can guide the 
planning and dimensioning decisions taken prior to network deployment. 

B5G/6Gnetworksare becomingincreasinglycomplexdueto their multi-RATnature, where

parallel layersof connectivityare considereda trend towards disaggregateddeploymentsin whicha base
station is distributedover a set of separatephysicalnetwork elements,and the growingnumberof services

andnetworkslicesthat needto beoperated.

This growing complexity renders traditional approachesin network planning obsolete,
and callsfor new automated methodsthat canuseAI/ML to guideplanningdecisions.

× AI/ML techniques can be utilized to take into account limitations –or revised network 
designs –and adapt a suboptimal solution that maximizes QoS criteria for any 
propagation environment(i.e.: the “network element placement problem”).

× In C-RAN environments, it is very important to identify optimal allocation of BBU
functions to the appropriate servers hosted by the CU, as it is expected to give significant 
efficiency gains (such as power consumption).

Towards this direction, purposely developed Neural Network (NN) models can be 
usedto estimate the BBUprocessing requirement of individual LTE PHYunder various 
wireless access requirements and traffic load scenarios.
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ü Network Diagnostics and Insights: Include mechanisms used to obtain 

insights that help operators ñrunò the network in a ñbetter wayò (e.g., data 

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;

(ii) trigger alarms when necessary.

Specific domains in forecasting and diagnosing techniques:

• AI/ML techniques to forecast network characteristics and (complex) events,
such as: predicting traffic demands (in time and in space) or inferring SLA violations or

improving QoS.

• AI/ML 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.

• AI/ML techniques 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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üNetwork Optimization and Control:Characterisedby mechanisms that 
use AI/ML techniques to dynamically reconfigure the network at 
different time scales. 

AI/ML based network optimization and control is the most challenging 
application of AI/ML in mobile network and has been widely investigated 
within the 5G-PPP community. 

There are AI/ML use cases for network optimization and control, classified 
according to the network domain where they apply, namely: 

Á RadioAccessNetwork (RAN);

Á Transportnetworks(fronthaul andbackhaul);

Á NFVinfrastructures;

Á E2Enetwork slices;

Á Security(detectandresponduponsecurityincidents),and;

Á the ApplicationFunctiondomain
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Facing AI Challenges and Opportunities 
in Beyond 5G / 6G Era: 

New Perspectives in the European R&D
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Infocom World 2025 Conference 

Research-oriented Workshop: 

ñFacing AI Challenges and Opportunities in Beyond 5G / 6G 

Era: New Perspectives in the European R&Dò

organised by OTE
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Á The Workshop is organized 11 distinct thematic Sessions.

Á There are 52 presentations, covering 18 ongoing European projects 

(from HE, SNS-JU and DIGITAL frameworks).

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

projects, currently being in progress. 

Á All sessions are aligned to current European research initiatives and have been 

structured in a way to ñdepict and/or to elucidate in more depth and in detailò 

the corresponding domains. 
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Session 1: Engineering Combined Sensing and Telecommunications Architectures for Tectonic & 

Infrastructures  Characterisation: The Case of ECSTATIC Project

Session 2: 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

Session 3: FLECON-6G: Flexible Open Architecture and AI-driven Enabling Technologies for a Novel 6G 

Connectivity Platform 

Session 4: Data Monetization and Interoperability: The DATAMITE Initiative

Session 5: 6G-BRICKS: Building Reusable testbed Infrastructures for validating Cloud-to-device 

breaKthrough technologieS

Session 6: AMBITIOUS: Promoting Advanced CoMputing Continuum Solutions for Boosting

DigITalization acrOss EUropean RegionS

Session 7: Cybersecurity Challenges in Modern Era: Flavors from the CyberNEMO Research Effort

Session 8: Automated Logistics and Smart Water Management in the Scope of the 6G-PATH Project

Session 9: 6G-DALI: 6G DAta and ML operations automation via an end-to-end AI Framework

Session 10: Security & AI Session

Session 11: AI 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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