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1. Institute’s Philosophy

nes MOSAIC-Lab’s Philosophy

Joining Efforts & Expertise from Different Fields

Collaborating across disciplines. Innovating for the future. ——®
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& ‘ Efforts & Expertise
Cloud & Edge Artificial to conduct Networks & Embedded
Computing Intelligence Multidisciplinary Research Communications Systems

Scalable, elastic, Data-driven solutions,
and distributed machine learning,
infrastructures. and intelligent systems.

with Impact on Standards Next-generation networks, Real-time, reliable, and
connectivity, and efficient embedded

system optimization. solutions.

Impact on Standards

Contributing to global standards
that shape the future.

Multidisciplinary Research

Solving complex challenges through
cross-disciplinary collaboration.
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Advancing Technology
Mobile & Wireless Standards loT & M2M Standards for the Benefit of Humanity
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A GLOBAL INITIATIVE

World Class Standards

/o.o\ Collaborating across disciplines. Innovating for the future. K ‘@’_\
oL Shaping the standards of tomorrow. -\

2. Research Directions
Driving Next-Generation Networks and Systems =

Enabling a Connected, Intelligent, and Autonomous Future
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Zero-Touch Telco services

Cloud Orchestration

To support

Autonomous, Agile, and
Resilient Cloud Continuum
Management

. Self Driving
Advanced Networking to ; & .
((g)) support Ultra-Reliable and 3 im e
Low-Latency Communications %\ -

GenAl-powered System
Architecture Design
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Secure &
Trustworthy Networking

fQ(oW% Our research empowers the technologies and services that will shape a smarter, safer, and more connected world. = -
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3. Immersive Services
TERAHERTZ &
SUB-TERAHERTZ
.~ MOSAIC Lab Research Direction papteaan
Al-NATIVE INTELLIGENT ' : .
NETWORKS ORCHESTRATION ; % Extended Reality
RS e ’d Seamless AR/VR/MR
@. N experiences
. - P
’ \\ P
/ ¢ d|
& EDGE CLOUD e v, i
," \ gREas = Y Real-time interaction
! & telepresence
'
as Infrastructure to Support —— ‘ :
| '
1 ! -
\ ! ' . .
IMMERSIVE SERVICES -- inmersie Garin
: i Ultra-low latency
; . : g T el ' cloud gaming
We investigate and innovate future network <
architectures, edge cloud solutions, and enabling ,
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technologies to deliver immersive experiences / - ' N 4w Industrial Metaverse
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Pushmg the Boundaries of 6G ‘e COMPUTE STORAGE NETWORK  ACCELERATION Y -k Communication
Intelligent « Secure:- + Sustainable «+ Open | ‘ﬁ -?- o ' -' Realistic presence,
for a Truly Immersive Future * - anywhere
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6G RADIO SATELLITE loT & SENSORS MOBILE VEHICLES & ROBOTICS
ACCESS INTEGRATION DEVICES DRONES
SECURE & TRUSTWORTHY SUSTAINABLE BY DESIGN OPEN & INTEROPERABLE B INTELLIGENT & AUTONOMOUS HUMAN-CENTRIC
End-to-end security and privacy Energy-efficient networks Open source, open interfaces, @B Al-driven automation for self-optimizing Technology that empowers
by design. for a greener future. open innovation. - and resilient networks. people and society.
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4. Factory of the Future
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to enable instant decisions and
autonomous actions.

High Thtoughput Secure & anate
Connectivity Low Latency NETWORKS & Mobility by Design

as an Enabler for the
Local Small LLM & Al
* Anomaly Detection

FACTORY OF THE FUTURE s S SN b

We investigate 6G and edge cloud technologies . e o : Real-time Processing * Process Optimization
: - - - - 3 & Data Residency

to connect and intelligentize industrial operations,

enabling real-time decisions, autonomous

processes, and continuous optimization

of the factory floor. i
CONNECTED loT DEVICES

and EDGE CLOUD

PROCESS AUDITING
& TRACEABILITY
End-to-end visibility and immutable

audit trails for quality, safety and
regulatory compliance.

OPERATIONAL EXCELLENCE

Optimize throughput, reduce
downtime and improve product
quality with data-driven insights.

Ultra-Reliable & Low Latency
Mission-critical control and A

real-time automation. m

Massive loT Connectivity
Connect thousands of devices,
sensors and machines. = —

Sensors & Actuators - 2 » : A . | i ' ; (® Digital Record of Events
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Industrial Robots X 2% : o i $ emperature: 85°C | Process Traceability

AGVs & AMRs - — : o [ »__ :‘ A R, Quality Audit Trails
- SECURITY BY DESIGN

e Zero trust architecture, device
Compliance Reporting & 2 . identity, data encryption and
. continuous threat monitoring.

: 5] Immutable Logs
Edge Intelligence

Process data locally for instant
insights and actions.

Cameras & Vision Systems

Wl

Environmental Sensors

Secure & Private Operations
End-to-end security and privacy
by design.

e ” View Audit Dashboard —
Smart Meters d Maintenance Due -
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Wearables for Workers ' Service in: 12 hours
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PRIVACY PROTECTION

Energy-Efficient & Sustainable
Local data processing, data

Optimize operations and reduce
energy consumption.
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View All Alerts — 'L
‘ - minimization and privacy-preserving

l . " ' N S onalytics.
Our Goal: Intelligent, Secure and Sustainable Manufacturing
REAL-TIME RESILIENT /\/' HIGHER DATA PRIVACY SUSTAINABLE
6G and edge cloud technologies empower the factory of the future with real-time intelligence, DECISIONS

OPERATIONS <hell I| PRODUCTIVITY

& SECURITY MANUFACTURING
resilience, and trust—driving productivity, quality, and innovation.

5. Autonomous Driving
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Real-time Decision Making
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AUTONOMOUS DRIVING s -

vehicles, infrastructure and edge cloud to l
enable real-time uplink data processing and . I A
unlock new value-added services for = - *?———vw- .'
- - - (( )) :
safer, smarter and greener mobility. : ] s
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Ultra-Reliable & Low Latency . ' RSU
Mission-critical communication :
for safety and control.

Enhanced Safety
Real-time hazard detection,
collision avoidance and
risk prediction.

Traffic Intelligence
Dynamic optimization of
signals, congestion
management and routing.

Massive Uplink Capacity
High-throughput uplink for rich
sensor and video data.

High-Definition Mapping
Real-time HD map updates
from crowdsourced

vehicle data.

Wide Coverage & Mobility

Seamless connectivity for vehicles Predictive Maintenance

anytime, anywhere. ' . - . Vehicle health monitoring
UPLINK: VEHICLE DATA and early fault detection
Secure & Resilient ~ . to prevent breakdowns.
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End-to-end security and privacy
for connected vehicles.
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Cameras LiDAR Radar Vehicle V2X Messages HD Maps Environmental
(HD/4K Video) Point Clouds Data Telemetry & Events Updates Data

Infotainment & Comfort
Personalized in-vehicle
services and rich content
for passengers.
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/ Our Goal: Smarter Mobility for a Better Future
‘ ' 6G-powered connectivity and real-time intelligence to enable safe, efficient,

sustainable and human-centric autonomous driving.
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BEYOND VLOS COMMAND —
& CONTROL OF UAVs ‘ @ s - ‘@ comncanon

We investigate 6G technologies to achieve .
reliable, secure, and sustainable beyond VLOS
connectivity for UAVs, enabling real-time
command & control and intelligent data
exchange for a wide range of apphcatlons -

6. Unmanned Aerial Vehicle Communications
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MOSAIC Lab Research Direction

Al-NATIVE

& Monitoring

Border, coastal and
area surveillance

as an Enabler for NETWORKS

INTEGRATED
SENSING &

Disaster Response
Rapid assessment,
search & rescue,
damage evaluation

Infrastructure
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Beyond VLOS Connectivity

Ultra-reliable links over
long distances and obstacles.

precision spraying "rr', '
Ultra-Reliable & Low Latency and analysis !" g
Mission-critical C2 with deterministic MARITIME |
performance. SURVEILLANCE o

Logistics & Delivery ’E.

Last-mile delivery
and asset transport

Secure & Resilient
End-to-end security and robust
operation in challenging environments.

Public Safety

& Events

Situational awareness,
crowd monitoring
and emergency support I

T

Energy-Efficient & Sustainable
Green communications for longer
UAV endurance.
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Our Goal: Intelligent, Safe and Efficient UAV Operations

6G-powered connectivity and intelligence to unlock the full potential
of UAVs for society and industry.

SAFE & RELIABLE WIDER COVERAGE SUSTAINABLE 803 IMPACTFUL
OPERATIONS BEYOND VLOS BY DESIGN L) APPLICATIONS

7. Non-Terresterial Networks

B
6G NETWORKS

with NON-TERRESTRIAL NETWORKS (NTN)

Connecting Everyone and Everything, Everywhere
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( NON-TERRESTRIAL NETWORKS (NTN)

High Altitude Platforms —

(Broadband) (Mobility) (Backhaul) (HAPS) ENABLING NEW POSSIBILITIES

@ LEO Satellites ) MEO Satellites »  GEO Satellites
&% NN

Disaster Response
& Public Safety

Rapid deployment and
reliable communication
when it matters most.
We investigate the integration of Non-Terrestrial
Networks into 6G to deliver ubiquitous coverage,
ultra-reliable connectivity, and seamless

service continuity across air, land, sea,

and space.

Maritime & Aviation
Connectivity

Global coverage for ships
and aircraft with seamless
broadband services.

'NETWORKS

E i Bridging the
Ubiquitous Coverage i Seamless Integration 7' e b : Digital Divide
Seamless connectivity in remote, T : - ’ o A
errestrial + Non-Terrestrial ' \ - v A g
rural, and underserved areas. { & . _— -;_8_1,— AERIAL & UAV | 645 g : High-speed access for
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Resilient & Reliable
Robust communication via
diverse paths and layers.

communities.
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Without Boundaries

Seamless service
continuity anywhere
on the planet.

KEY TECHNOLOGY ENABLERS

29 %% >

Integrated Spectrum Sharing Al-Driven Network Multi-Orbit & Edge Computing Secure & Resilient
NTN-TN Architecture & Management Orchestration Multi-Layer Solutions in Space & Air Communications

Our Goal: Connecting the Unconnected ALY RESILIENT INTELLIGENT SUSTAINABLE ¢OS INCLUSIVE
Advancing 6G through the fusion of terrestrial and non-terrestrial networks UBIQUITOUS BY DESIGN CONNECTIVITY FUTURE CQ3 SOCIETY

to build a truly ubiquitous, intelligent, and sustainable future. COVERAGE

Sustainable Connectivity
Energy-efficient technologies for
a greener planet.
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,'i“.o:" ’0 Mobile Network Softwarization,

RESILIENT
BY DESIGN

Al, and Cloud

www.mosaic-lab.org

8. Building, Testing, and Innovating for the Connected Future!

HANDS-ON EXPERIMENTATION

We build real testbeds, prototype, integrate
open technologies and validate in real-world
scenarios to turn ideas into impactful solutions.

R & *

Testbeds &
Prototyping

Measurement &
Validation

Open Source
Technologies

Integration &
Automation

OUR GOAL

Connecting the Unconnected

Advancing 6G through the fusion of terrestrial and non-terrestrial
networks to build a truly ubiquitous, intelligent, and sustainable future.

We build. We test. We learn. We innovate.

Collaborating across disciplines. Innovating for the future. Shaping the standards of tomorrow.

INTELLIGENT
CONNECTIVITY / FUTURE

Let's build the future together.
M’J e = www.mosaic-lab.org
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SUSTAINABLE




