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What is 5G (today)?

• It is the latest available technology for 
Mobile Networks, specified by 3GPP, as 
an evolution of 4G/LTE

• Large investments have been done so far, 
and are undergoing in the whole value 
chain

• It is widely commercially available, in 
Italy since approx. 2020

• Connection datarate has improved 
significantly from LTE radio access
o in Q3 2023 5G download in average was 200 

Mbit/s Worldwide*, more than twice LTE (but much 
less than theoretical values)

* Source Ookla
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5G-enabled connectivity Worldwide (Jan 2024)

Source: https://www.nperf.com/it/map/5g
User-provided data via the nPerf App

https://www.nperf.com/it/map/5g
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Mobile vs fixed access:
areas with > 100Mbit/s in average

Source Ookla

5G is not available everywhere yet (at least with “good” quality). 
But somewhere it can already replace fixed access!
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Quick Technology background on 5G: 
Nomenclature / Architecture
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What is 5G (today)?

• The true powers of 5G have still not been unleashed:
• We are in a transition in which the core part of the network of most Mobile Network 

Operators is still based on LTE (Non Stand-Alone NSA)
• 5G services today are just “faster” Internet connectivity and voice. 
• Other 5G key elements/services are still unavailable:

• Low-latency
• Massive IoT
• Multi-tenancy/Verticals
• High frequencies 
• Proximity Services (direct links), VTX
• 5G Broadcasting
• Etc…
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What 5G is supposed to be?
• The enabler of challenging Class of services:

• enhanced Mobile Broadband (eMBB, the only one commercially available today)
• Ultra Reliable and Low Latency Communications (URLLC) 
• massive Machine-Type Communication /IoT (mMTC)

• The first generation of mobile networks opening to full orchestration, virtualization and 
segmentation of network resources (slicing):
• Flexible definition of different services co-existing on top of the same infrastructure 

(Verticals/multi-tenancy)
• A mobile network leveraging  state of the art technologies such as beamforming/MIMO, 

millimeter waves, efficient spectrum utilization, satellite, etc.

• Beyond 5G (B5G, 5G Adv.) and 6G are on track to cover even more challenging class of 
services, and ready to embrace several additional technological breakthroughs in 
materials, RF components, softwarization, Direct to Satellite communications, and AI/ML
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3GPP Technical Roadmap
2017 2018 2019 2020 2021 2022

Rel 14
LTE 
(4G)

Rel 15 5G

Rel 16

Rel 17

Rel 19 (started)

Non Stand Alone – NSA: 5G RAN 
with LTE Core (EPC). Current
commercial offer in Italy!!

2023 2024 2025

Rel 18 (ongoing)

Rel 20 (future)

6G

2026 2027 2028

5G 
Adv.

Rel 21 (future)

AI/ML studies
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Simplified 5G Value Chain – Vertical «Today»
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Simplified 5G Value Chain – Full fledged 5G 
Vertical
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Example of Verticals

• Automotive – URLLC
• Industry 4.0, Farming, Critical infrastructure – mMTC
• Streaming/CDN/OTT/TV multicast (Netflix, Amazon) – eMBB
• Smart Anything
• eHealth/telemedicine
• AR/VR
• Cloud Gaming

They can all share the same network infrastructure (also involving more than 
one MNO, i.e., multi-domain) and resources (for which they are billed).

1
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AI/ML positioning with regard to ICT
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2
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AI evolution in 5G 

AI supports the correct placement, co-existence and dynamic (re)configuration of heterogeneous 
Verticals’ slices in the network, improving resource utilization and quality assurance targets

3

AI for Radio 
transmission self 
optimizations



Artificial Intelligence Legal & scientific implications Rome, 15/02/2024

5G User Plane analytics – Rel 16

• NWDAF: Network Data Analytics function
• It collects fine-grained information on traffic (User 

Plane)
• Data sessions, duration, volume
• UE events, activity, position

• NWDAF after a local processing and/or 
aggregation/correlation can provide useful Analytics 
to the 5GC. AI/ML is likely to be used to perform such 
task efficiently

• 5GC can take counteractions to solve anomalies and 
criticalities arising from the Analytics received: 
Operations, Administration and Maintenance (OAM)

à Closed loop, self-adjusting 5G network to improve 
overall service quality. Aggregated data and user 
behavior is continuously “assessed” https://radcom.com/paving-the-way-to-autonomous-5g-networks/

2

https://radcom.com/paving-the-way-to-autonomous-5g-networks/
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Details on AI role in 3GPP
Cornerstones:
• Rel-17

• Introduction of MDAF (Management Data Analytics Function) by using AI/ML techniques for data analytics to 
pair/complement NWDAF -TR 28.809  Study on enhancement of Management Data Analytics (MDA)

• study item on AI/ML for NG-RAN, with focus on 3 use cases (1) Energy saving (2) Load balancing (3) Mobility 
optimization 

• investigate the functional framework for RAN intelligence 
• Study on enhancement for data collection for NR and ENDC

• Rel-18 (5GAdv)
• TR 33.898: Study on security and privacy of Artificial Intelligence/Machine Learning (AI/ML)-based services and 

applications in 5G
• TR 23.700-80 Study on 5G system support for AI/ML-based services
• Study of AI/ML for Air Interface with 3 use cases (1) CSI feedback enhancement, (2) Beam management, (3) 

Positioning accuracy enhancement
• TR 33.877 Study on the security aspects of Artificial Intelligence (AI)/Machine Learning (ML) for the Next Generation 

Radio Access Network (NG-RAN)

3
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NTN
4

https://www.connectivity.technology/2020/05/r-technical-explainer-on-3gpp-5g-non.html

https://www.connectivity.technology/2020/05/r-technical-explainer-on-3gpp-5g-non.html
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Wrapping-up: future scenarios and 
applications
• Mobile access can replace fixed access thanks to 5G and B5G in densely populated areas

• 5G and B5G deployments can be planned also along railways and highways, with a «linear» coverage. In 
such mobility scenarios, fixed access is not an option!

• B5G systems will also exploit direct-access to satellite connections, where e.g., terrestrial infrastrcutrure 
is missing (Non Terrestrial Networks, NTN) in e.g., rural areas

• As consequence, future applications can benefit of large bandwidths, low latency,  in mobility, 
(almost) everywhere
• Future network services and applications will be more and more based on mobile ubiquitous use-cases
• Applications paradigms will change (interfaces, interactions, contents, availability, scope, flexibility, 

resources allocation, etc.)
• The network will be «intelligent», with self adjusting capabilities aiming at optimizing service provision 

and resource utilization 

• Vertical operators will enter the marker with tailored customer-oriented solutions, using 
advanced network slicing and orchestration capabilities of the network.
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Wrapping-up: Role and challenges of AI/ML

• AI/ML will be more and more involved both on-top of the network (Value added 
vertical services) but also within the network (including the RAN part). 

• It is a key technology to meet future mobile network requirements
• 6G services will be «Human-centric», expected to extensively leverage and endorse AI/ML

• Users’ behaviour and historical data will influence 5G (and beyond) service 
provision, since AI/ML will govern more and more the network and service 
(re)configuration without human intervention. 

• Users security and privacy with regard to AI/ML inputs and consequent actions 
shall be safeguarded! 
• Dedicated studies, activities and recommendations are undergoing, starting from Rel.18.


