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(C]nlfut «Port of the Future»
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* Sea ports in 2030:
* high capacity and efficiency,

* highly integrated with inland transport . MBAELIAATIIREE R
and logistic nodes, BTN o el S
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e capable of sustainable growth without
further infrastructure investments.

 following the European models:
e for the circular economy;

* toreduce the environmental footprint
(more renewable, less pollutants);

» to improve the navigability of port
channels, operational efficiency, optimize
the capacity of docks yards, and flows;

) trar_]Sform the p‘?rt into a local and Image — Port of the Future Serious Game
national innovation hub. (C) Deltares
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(C]ﬂlflll', Port of Livorno
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* Mid-size historical port:

Hegsans.

. passengers and frelght

. multlpurpose(contalners break/sEry/Ilqwd bulk);

frel ght VIHagQJ} : ; Y b

capacity); < % % X
along TEN-T SC«ANM_ DCor

. do@r Of‘f‘“’T uscany;
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organization.
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(C]ﬂlflll', Livorno: Port of the Future
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e collect the requirements from the communities
and design innovation services;

e follow (and steer) EU standardization for data,
networks and services;

Vessel & Marine
navigation

intermodal
logistics

* allow the procurement from the digital
market of innovation services;

transport control

Passenger l Environmental

* check the conformance against the
requirements (included in tenders).

© Paolo Pagano (CNIT) More videos in: https://jlab-ports.cnit.it/photogallery/
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CInit Std architecture & continuous integration - 4
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* Layer separation: STANDARD ARCHITECTURE

* Infrastructure, Platform, and Software

VAPIA VAPIA VAPIA

» Data Lake (vessels, freight, carriers)

App. #1 B App. #2 @ App. #3 [l App. #4 App. #n

VAPIA VAPIA VAPIA

Data Virtualization Layer

Universal Data Provisioning

* Backward compatibility with legacy systems

* New cyber-security policies

» Application layer implemented by more providers (Digital
Passeggeri

Single Market) ((( )))
* Internal Integration Test & Validation @
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https://www.monicapmslivorno.eu/
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CINLLE 5G Testbed - 4
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Ericsson White Paper s
GFTLER 22:083151
June 2020 -
ERICSSON

5G spectrum for 7
local industrial \\»\;
networks

Area (5G) . v
= ericsson.com  Networks v Digital Services v Managed Services ;@ 5G v IoT v Portfolio v Future Technologies v

5G Network in Port

Afinal example can be found in the potential of the world's 835 @ y active ports [8]. One case study ) ) ) )
examining the private 5G network trial for the automation of China's Port of Qingdao indicated that a 70- Livorno is an international

percent labor cost savings coulm automation were to be fully implemented [9]. Our own reference for the design of 5G

research engagements in Italy’ uggest much the same, with the potential for significant t ks in industrial t
savings in port and quay operctfoMSUs wenras reduced berthing times for vessels and shortened cargo NEtworks In industrial ports.

release times.
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CINLLE 5G in Ports - 4

AdSP MTS

Enhanced Mobile Broadband o
* eBB:

Gigabytes in a second

3D video, UHD screens ° TourIStIC CrOWdS

Smart Home/Building

Work and play in the cloud ¢ ASSiStance tO people
with disabilities

“s" Augmented reality
— . : — Industry automation * Emergenc rocedures
Voice - g - y p

5 Self Driving Car « .
Future IMT J F Mls]sllront'crmcal * UR-LLC (VR/AR - Dlgltal
e?gp. e-health TWin)
Massive Machine Type Ultra-reliable and Low Latency  RT Port View
Communications Communications
* bathymetric data
e mMMTC (massive loT): . _ S * RT Vessel View
P ————— * RT Machinery status
* RT Assisted docking

Smart City

e Port (landside and sea) massive sensorization
* Vessel (and cargo) sensorization
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CInLL 5G PoC: General Cargo
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* Use Case:
Coverage: 250x50 m?

Frequency: 3.7GHz (ﬁ\
E2E Latency: < 10ms ‘

* Freight Management for the unloading

(from the truck) and loading (onto the

-
Reability: > 99% >

ERICSSON

Availability: 99.999%

ship) phases and handling in the docks.
* 5G RAN and Core;

* Enabled processes:

* humans, loT, robotics in the loop;

* new RT functions for the haulers;

* integration between ship and port and

1Aﬂtomated Forkllfts Selﬁmon

logistic information systems. o NG
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(C]ﬂlftll', Enrironmental Impact of 5G -
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CInLLE 5G and lot in the Port Masterplan 21/23 -
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Consorzio LaMMA WWJ3 unstructured grid
Valid.:29/10/2018 h:23:00 UTC

* 5G network (preliminary planning), 1oT sensors in
the port basin (current/wave meters), berth
sensors (GHG, pollutants, noise)

* Services:
* Monitoring and control of Light Towers;

* Navigation aid system (pilots, captains, and coast
guard) integrated with marine weather
monitoring;

* Real-time information system of port logistics, for
full intermodality (sea-to-road, sea-to-rail);

* |Integration and harmonization of vertical
applications (i.e. PCS, Gate Transit, etc.).

https://www.portialtotirreno.it/pianificazione-e-opere/piano-operativo-triennale/



(C]nlfllt Livorno and 5G: feedback to EU regulators
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* CNIT is invited to comment on the e QoS guarantee and integration with satellite
«BEREC 5G radar» - BOR (20) 223: communications
« private networks (NPN) managed by * for the same functionalities in the various
companies world ports
* ports as large companies in the sector; * sustainable growth

 creation of the global 5G digital market; + reduction of the port's carbon footprint

* new players such as terminal operators,

logistics operators, ocean carriers

* anew “public procurement” and Body of European Regulators
for Electronic Communications

“concession” paradigm B E @ -
3/6/2021

https://www.youtube.com/watch?v=XEt3aAfxYgo&ab channel=berec.europa.eu

(minuto 47:51) BEREC Workshop on 5G: Insights on Innovation,

New Business Models and Value Chains
© Paolo Pagano (CNIT)
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CINLLE Livorno and 5G: Uncrewed shipping - 4
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Smart and Uncrewed Shipping

19/5/2021
https://youtu.be/frmecmSOgBnU (minute 46:50) Zald

MARI E PORTI DEL FUTURO

Paolo Pagano -
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* Autonomous Shlp GRIMALDI GROUP Q ::;::1_; moe
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* 5G NPN at Port and enhanced PNT; CInl lUt

Ry 29/6/2022

UNITED NATIONS

OCEAN

............ TP 3 CONFERENCE

* eNavigation Maritime Services;

* long-lasting trials in Livorno under the supervision of

IT Coast Guard

https://youtu.be/pZsw8srxp-0



CINLLE Thank you!

e Port of Livorno:

* has enabled a digital infrastructure capable of validating
innovative services targeted to port communities;

* has an unquestionable recognition in the international
domain and is considered an international “best practice’
for 5G deployments in ports;

)

* has proven the positive impact of 5G to sustainable
growth;

* is turning feasibility studies into execution;

* is looking ahead to new services (tailored to smart and
autonomous shipping).

Courtesy of:

Corpro PiLoTi DEL PorTO DI LIVORNO
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