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| received a Dr. Eng. degree in Electronic Engineering from the University of Pisa (ltaly) and Scuola
S. Anna. | joined Telecom ltalia Lab, research, experimentation, and qualification in ICT and
Telecommunications. | am interested in Internet Security, Storage Area Networks and Optical
Networks Architecture. | have been involved in several EU Project: IST Nobel as WP leader, ICT
STRONGEST and H2020 5G-SOLUTIONS (flagship project for European Commission research for the
Verticals' usage of 5G Connectivity) as project coordinator. | published dozens of
including books, conference papers and workshops. | am currently responsible for
eHealth in SNS JU TrialsNet project.
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Before 5G

1G was analog cellular. (80-90)

2G (CDMA, GSM, and TDMA): first
generation of digital cellular technologies.

3G technologies (EVDO, HSPA, and UMTS):
speeds from 200kbps to a few megabits
per second.

4G technologies (WiMAX and LTE) were
the next incompatible leap forward, and
they are now scaling up to hundreds of
megabits and even gigabit-level speeds.

5G bringLs three new aspects to the table:
bigger channels (to speed up data), lower
latency (to be more responsive), and the
ability to connect a lot more devices at
once (for sensors and smart devices).
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5G in a nutshell

battery life
+10 years o
network slicing
small cells SLAs, quality, reliability per
x 1000 service
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Not only better performance, but a brand new technology
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Performances
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Innovations
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Slicing

Network

Slicing
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Key takeaways

5@G is the fifth generation of cellular networks. Up to 100 times
1 faster than 4G, ultra-low latency, 5G is creating never-before-

seen opportunities for people and businesses, transforming

industries and dramatically enhancing day-to-day experiences.

2 With 5G technology, we can help create a smarter, safer and
more sustainable future.

G

The main progresses (IMO) in terms of performance are latency

3 and coverage, enabling loT (...machine-to-machine, human-to-
machine)
4 The main technological topics are slicing and edge/core

architecture
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TrialsNet

TrialsNet is deploying full large-scale trials
to implement a set of innovative 6G
applications based on various technologies
such as Cobots, Metaverse, massive
twinning, Internet of Senses, and others,
covering three relevant domains of the
urban ecosystems in Europe identified as
* Infrastructure, Transportation, Security &
Safety
* eHealth & Emergency - T —
* Culture, Tourism & Entertainment

ERICSSON orange”

L&)

I PROSEGUR CROS
U0 TUAY ermesan @fSE

|11} Crrta D1 TORINO

Horizon-JU-SNS-2022
Grant Agreement No. 101095871




TrialsNet Use Cases

Infrastructure, Transportation,
Security & Safety

UC1: Smart Crowd Monitoring

UC2: Proactive Public Infrastructure
Assets Management

UC3: Autonomous APRON

UC4: Smart Traffic Management

UC5: Control Room in Metaverse

‘oke” mobile ambulance

—
D,

s

B

AR interface 3 Real Madrid vs Anadolu Efes

(((, o 180-0

eHealth & Emergency

UC6: MCl and Emergency Rescue
in Populated Area

UC7: Remote Proctoring

UC8: Smart Ambulance

UC9: Adaptive Control of Hannes
Prosthetic Device

Horizon-JU-SNS-2022
Grant Agreement No. 101095871




eHealth in Trialsnet

° (/a}
MCI and Emergency Rescue in Populated . S |
rones, s 5G
Area Tl e
* Innovations: Al mechanisms, crowdsensing techniques, J<=¢ g o oo
1 1 route and personalized guidance
orchestration mechanisms for network resources f{”g% - o et
reco nfi g u ration Mass cusuahylinr.i:lem (MCl) in « First responders o . uniformly among the available exits.
populated area
* KVIs: More efficient communication between responders, b o cor gt Dl ool e Ambulance loading zone
faster triage and pre-hospital treatment, optimal evacuation = &= ‘."f““d..’ - [0Eh
. . ope . ope ot polies €3
e KPIs: Latency, throughput, reliability, availability, - e e LRI O L @E\
Iocalization accu racy all loble field infi tion and employi facilitated through iferative feedback loop

Remote Proctoring
* Innovations: E2E network slicing, network orchestrator - T . ﬁ
=

with efficient usage of shared network resources (minimizing
the level of overprovisioning)

Surgery
Room

e KVIs: Real-time proctoring from a remote location
e KPlIs: Latency, jitter, throughput, reliability

remote experts
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eHealth in Trialsnet

“spoke” mobile ambulance

Smart Ambulance "
H l ((( a Central hub —.
* Innovations: High-quality/quantity information sent in mobility, 'Y 1 .
E2E orchestration to ensure QoS in time and space | Sk a
e KVIs: Enhanced data transmission between the ambulance and ﬂ 1
the hospital |
e KPlIs: Low latency, reliability, throughout, coverage diogrostictoots
Adaptive Control of Hannes Prosthetic Device | i

* Innovations: Al-based efficient control system on the Hannes

prosthetic device with heavy computation de-localized at the edge
of the Network User Arm  /il!

Sensor EMG Input
r( I|I )) 2 'O I | -

e KVIs: reducing the need for explicit control by the user and thus
their cognitive load for driving it

* KPIs: Latency, reliability, throughput

l-” Sensor |

Prosthesis

Controller
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Key takeaways

A lot of research topics are addressing the use of 5G for
1 different verticals. TrialsNet is an important project funded by
EU aiming at implementing full large scale trials

5G has the potential to improve eHealth as it is not only quicker
\ \ 2 and more stable than previous generations but also gives the
. A ") possibility of using network capacities more extensively.

MCI and Emergency Rescue in Populated Area is another
3 important field of application, related to eHeath

Remote proctoring for surgery, smart ambulance and adaptive
4 control of prosthetic device represent the edge of technology

applying 5G technologies to eHealth .
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MCI and Emergency Rescue in Populated Area

Aims to offer cutting-edge Cloud

Data Management

technological solutions for Data fusior

Data Analysis
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responders in the context of: L g= e |

* triage and coordination of
resources at the scene of mass/ &
casualty incidents and -

Improve awareness of situation in the field
Localization of first responders
« Evacuation support, suggestions on optimal routes  /
1

Mass casualty incident
: Emergency
: (MCI) in a populated area St

M M (fires, building collapses, or ‘ Digital triagi ted by dat lysi
* emergency evacuation in the | " oaimee =~ otlmesse e o e o

. eventsiventies ‘ \ Conf!nuous monlronrfg of victims' health status from
emergencies) % the field to the hospital

context of a crowded sporting - S B s o
or cultural event

Saes S
To be tested in Athens and Madrid o Doctors
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Network infrastructure

* In the Greek cluster a German Cloud
public 5G network will
be used, for leveraging
its high-speed WINGS premises
connectivity, low latency,

* Servers
* Small data center
» MEC

Telecom Operator
5G Core network

[ (Y/nes 1
-

and wide coverage. + Small data center ! -.
pebase  ©MEC o Doy 5 3 party cloud
QIHAND - Apoe [ urr | Lo ] Ed 3B ) < X
3 o \ i * Servers

* Small data center
* MEC
* Apps

* |n addition, a WINGS
owned, private network

infrastructure will be T \ |
utilised, to conduct @ p \- L s‘\..

kubernetes

testing activities, ae - __SmallCell
validation and ... -

— = s
demonstration, prior to == \ Small Cell
the deployment in the ) i
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