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New Generation Networks
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e Next Generation loT
e Drones —swarm networking

e Robots — robotic networks- Agentic Al network
architecture

e Digital Twins
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Mainly provision of eMBB Services
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Enablers

A3 Access to data:
Q Anytime

Connectivity
v' Ubiquitous

v" Resilient
v' Secure

Cloud native services,
big data, Al
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Service categories, use cases, ...

e A service category is a set of services that share some common characteristics in terms
of connectivity

e Three categories defined by ITU: eMBB (enhanced Mobile Broadband), mMTC (massive
Machine type Communictions) and URLLC (Ultra Reliable Low Latency Communications)

e Services within each category may not have the same KPlIs, but at least they share some basic
parameters

e A use case is a real-life application that can cover one or more service categories (eMBB,
mMTC, URLLC)

e A given use case can support different services, belonging to one or more service categories

e A service can be provided within a use case and scenario, with particular characteristics
in terms of KPIs (Key performance indicators)
e E.g. UR/VR applications, UHD video, factory control, etc.
e Each service should have clearly identified KPls
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IoTexpansmn
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Efficiently expanding the loT requires a new
distributed intelligence paradigm

Current Future

Cloud-centric intelligence Distributed intelligence
loT services depends on the central Based on economic and performance
cloud to extract value tradeoffs for [oT use cases
B Ih JoL
‘?@1“ "?%i" ;\L@g
Q)

On-device

Latency could be Distribute functions to meet diverse system Latency as low
over 100s ms today requirements, e.g., latency, privacy as 1 ms




5G : specifications
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Mobile Data

5X Volumes 1OX

Lower Latency Battery Life

10-100X 10-100X

End-user Data Rates A Connected Devices

Extr_em.e. Critical Communications Massive Communications Scal_ab_l!lty
availability Flexibility
Intelligent Transport Systems Connected Sensors
— <5ms e2e delay — >10 years battery lifetime
— 99.999% transmission reliability — >80% cost reduction
— 500 km/h relative velocity — 20 dB better coverage
Source: METIS
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' On-premise control for
ultra-low latency

New services

On-device intelligence
assisted by cloud

Distributed functionality

- 5G

Distributed processing,

D,
&

Longer latency
Big data/aggregated value

Content/storage/Al/processing

5G low latency
Customized/local value
Content/storage/Al/processing

On-device

Compute, vision, sensing
Al powered use cases
Internal Al optimizations

ﬁ New services

like boundless XR

Cloud computing, storage,

instant access

Low-latency gaming

Real time assisted
services like voice Ul



Delivering on the 5G/6G vision
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Powering the digital economy

5G: Wireless networks economy $1 3 2 Trillion

in global economic value by 2035

Precision agriculture Construction and mining Digitized education Connected healthcare
$389B $1,061B $258B $1,056B

_Righer.mobile experiences Smart manufacturing Intelligent retail Smart cit

._aimilaiv kot Komodietplaxéy $4,687B $1,198B $2,242B
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5G: A unified
Innovation
platform for this

decade and
beyond




5Gis
the common
connectivity

platform

for the loT

Broad set of devices and services
For all spectrum bands'and types?

Public and private networks

1. Low, mid, high bands; 2. Licensed, unlicensed, share licensed

Massive
Internet of Things




5G positioning supports a wide range of loT use cases

Release 17
Meeting initial accuracy requirements of 3m Enhancing capability and performance
(indoor) to 10m (outdoors) for 80% of time for a wide range of use cases

€ @

Roundtrip time Angle of arrival / Time difference B

(RTT) departure (AcA/AoD)  of arrival (TDOA) OO
Supporting new D
channel models | l S
for industrial loT l I | 9
environment

-

Radius based on RTT

1 5G positioning requirements defined in TS 22.261; 2 Such as GNSS, beacons, sensors, Wi-Fi/Bluetooth

For indoor and Targets various accuracy

outdoor applications and latency requirements

Centimeter level accuracy

Meeting absolute accuracy requirements’ of down to0.2m

Lower latency
Reducing positioning latency to as low as 10ms

Higher capacity
Scaling to millions of simultaneous devices
(e.g., loT, automotive)

Complements existing
positioning technologies?




Optimizing 5G NR for Boundless XR experiences ®

(/\ Edge processing framework

Defining a standardized system architecture / interface
(e.g., APIs) for XR split processing over 5G NR

5G NR

Edge Cloud

L Trafficawareness
0 Optimizing XR traffic scheduling’ in the network to

improve user experience and network efficiency

Additional improvements tailoring to the XR use case
and device limitations (e.g., formfactor, power)

@ System enhancements

Use cases in scope

Distributed computing | Split rendering | Cloud gaming
Viewpointdependentstreaming | Conversational XR
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Narrower bandwidths Lower device Foundatlon Coverage Repetition and bundling
Fewer receive antennas celEle; ejgtl =22l Lower order modulation
Half duplex Sidelink or relays
0
Lower transmit power Reduced power Increased network Reduced signaling overhead
Enhanced power saving modes consumption efficiency Simplified core network
Limited mobility and handovers Better resource management

Scaling down 5G for lower complexity loT devices




Vertical Industries supported by new generation networks

@ FACTORIES OF THE FUTURE 0 ENERGY Sy 4

© Time-critical process control O Grid access

@ Non time-critical factory automation - 2 ® Grid backhaul
© Assets and interventions
management in Hospital

© Intra/Inter-enterprise - < il g + Smart Cit'ies ® Robotics

communication

© Remote control ‘,‘ N © Grid backbone

© Connected goods ; ~a -, ’ © Remote monitoring
+ Transport ' '~;. =7 \ . >\ N © Smarter medication
and Logisi | + Wellness

MEDIA &
ENTERTAINMENT

© Uitra High Fidelity Media

® 0n-site Live Event Experience

© User/Machine Generated Content
© Immersive and Integrated Media

© Cooperative Media Production

AUTOMOTIVE ’ TN : o

-@

© Bird's Eye View

© Automated driving © Digitalization of Transport and Logistics

+ eOffices

@ Share My View © Information Society on the road

o)) Agriculture
Disasters & Public Safety SC AN‘(%
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loT PLATFORM for Monitoring Smart Cities’ Pollution

e The Internet of Things platform for monitoring smart cities’ pollution contains
the following components:

e Wired and wireless sensors for various metrics measurements;
e |oT gateway(s)/node(s) for data collection

e |oT communication middleware with security features for sending data to loT
clouds.

e loT cloud solution for mathematical, statistics, and artificial intelligence (Al)
models for data analytics and data science techniques
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Environmental Monitoring
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Smart Nets for Crisis Management

Search & rescue (‘ I I ))
Drone as UE

Cell-on-wings
i IAB

UE-UE
relay

(<lfl) %

UE-network

Isolated
Operations

Loss of
Core-connectivity
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Autonomous driving — Cooperative hazardous situation
detection for cross border traffic jam
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Autonomous driving — Context awareness from Ri

N

. .
1koév kot KarodiotpLrakoyv
VETLGTTLOV ADNVoV

WEEN TO 1837

http://scan.di.uoa.gr | Page 23 |



Autonomous driving — Speed and vehicle distance control
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Autonomous driving — Predicting signal deterioration

» IR
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Robotic Networks in Future 6G Communications

e Convergence of robotics, Al, sensing, and 6G
e Robots as network-native agents
e Ultra-reliable, low-latency, intelligent connectivity
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6G Vision for Robotic Networks

e Extreme data rates

e Ultra-low latency

e Native Al-driven orchestration

e Integrated sensing & communication
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Key Enablers

e Al/ML everywhere

e Edge-cloud continuum

e Network slicing

e High-precision localization
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Robotic Swarms and Edge Intelligence - Networked
Autonomy over 6G

e Swarms with autonomous coordination

e Collaborative task execution

e Real-time distributed sensing

e Full autonomy supported by the network
e Multi-robot coordination

e Predictive control loops
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Joint Communication—-Sensing—Computation

e Integrated sensing for situational awareness
e Joint optimization of compute and communication
e Unified waveform and protocol stack
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6G Architecture for Robotic Networks

e Device-edge-cloud orchestration
e Programmable RAN and core
e Distributed compute fabric
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Use Cases

e Industrial robotics

e Autonomous drones
e Smart mobility

e Search-and-rescue
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Drone networks and digital twins for crisis management
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Conclusion

e 6G will unlock fully autonomous robotic ecosystems
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