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Technologies and Cities

MECHANICAL TECHNOLOGIES

Electricity
Trolleys
Subways

…

DIGITAL TECHS & VERTICAL PILLARS

Smart energy
Smart safety

Smart transport
…

CITY OPERATING SYSTEM

City Services & Applications
Orchestration and AI 

Programmable Infrastructure
…

MECHANICAL CITY DIGITAL CITY SENTIENT CITY

Technological, demographic and lifestyle trends, environmental and sustainability demands lead to the growth of the 
complexity that each city will have to manage for collecting this data and processing responsiveness in real time.

Pierpaolo Marchese, ETSI Workshop 23  Oct 2018

70% World population in towns in 2050 



3

City AppsCity Apps
City Operating System

• A CityOS includes:

• Interfaces (e.g., North, South, with the Net, …)

• OS software platform

• Integrated Vision

• Current enabling technologies:

• IoT and 5G

• NFV (Network Function Virtualization);

• APIsation

• Cloud Computing towards Edge-Fog-Computing.

• Big Data Engines

Any city infrastructures and resources
(e.g., ICT, Energy, Transport, Communities …)

Data Apps
External 

Data Sets

Data 
Acquisition 

Engines

Actions
(actuators, 
controllers)

Southbound Interface

Northbound Interface

Situation 
& Control 

Rooms

Private-Public
Projects 

Service 
Providers

City Apps

CityOS
Data Aggregation Monitoring  

Control Analytics Engines
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“It is the DataClouds of 21st century Urban 
space that shape our experience of the City” 

(M. Shepard, Architect, 2011)
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Telco can act three different roles in the smart city value chain 

• Service Provider: it provides vertical services for the 

smart city in areas like transportation, mobility, 

energy, water, waste, circular city, governance & 

education, citizen & living;

• Service Enabler: it provides a service enabling 

platform that facilitates and boosts the applications 

development by providing controlled access to high-

level abstractions of the smart city resources;

• Infrastructure Provider: it provides the ICT 

infrastructure to support connectivity, networking and 

computing capabilities for the smart city applications 

and services.

Service enabling platform

Vertical services

ICT infrastructure

Pierpaolo Marchese, ETSI Workshop 23 Oct
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5G as an Unifying platform for Internet of Data in Smart Cities

Personal

Cloud Analytics 

ITS, Environment 

5G Target: n100k Device/Km2

Video=80% IP traffic in 2021
Consumer Cloud Storage 3x from now to 2020

Machine Learning

Artificial Intelligence

Digital Universe in 2020=10x than in 2013
Data growth 40% YoY

In 2020, 12B Industry
Related connected devices

As of Today, 1k sensors/Km2

3D Printing, Connected Factory, Remote Robotics

Pierpaolo Marchese, ETSI Workshop 23 Oct

Smartphone as a sensor 



NB-IoT: Key advantages for Smart City Deployments

NB-IoT

10 years
Longlife Device Battery

20 dB
Expanded coverage

< $5
Low sensor module cost 

10k
Scalability (sensors/cell) 

Nomadic/fixed objects, Multiservice
(water, gas, electricity

Network efficiency 
SW extension of 4G

Reliability and security
3GPP, carrier grade

International 
Replicability, 
ecosystem

Pierpaolo Marchese, TIM 6



IoT Open Lab… an accelerator for the IoT Industry

…to develop, test and deploy IoT solution on TIM NB- IoT-ready network 

NETWORK INFRASTRUCTURE 

CONNECTED SENSORS AND  DEVICES 

M2M & IOT PLATFORMS
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APPLICATIONS 

City Control room

3G 4G, NBIoT Capillary and local networks 

Around 200 Industry proposals

Around 20 Vertical sectors

PA, Utilities, Industries,…

Different biz models supported

Standard bench (ETSI, ONEM2M, 3GPP)
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Some Smart City Use Cases in the OPENAIR Lab

Smart Metering (Gas and Water)

Smart Bench and Cyberhead

Smart Bus Stop

Electric Mobility and Smart Parking

Smart Light, and advanced Videosurveillance

Smart Green

Road Side Units for 

Connected Cars

Digital Island

8Pierpaolo Marchese, ETSI Workshop 23 Oct
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Integrating NB IoT into the 5G Journey… 

Active Antennas e 
Massive MIMO

Slicing

New 
Radio

Evolved 
vRAN

New CORE 
architecture

UltraBroadband,
new frequencies,

Low Latency

Massive IOT:

• Millions
devices /km2

• UltraReliable

• Slicing for QoS
data 
segregation

• Edge
Computing for 
low latency
and distributed 
storage

• Expanded Use 
Cases

Pierpaolo Marchese, ETSI Workshop 23 Oct



Torino first 5G Italian
city

San Marino first European
Country 

5G on field: Cities at the centre

5G TIM use cases
 Virtual Reality
 Public Safety, Push-to-drone
 Environment monitoring, 
 Smart City Control Room: IoT platform 

and control center
 Public Safety wearable CAM & 

Bracelets
 Smart Parking, Assisted Driving
 Connected Factory in the Cloud

MISE Trial : Bari Matera  
(with Fastweb, Huawei
and 52 partners)

Demo Areas in Genova, Roma, 
Naples
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Bari/Matera 5G as a comprehensive CityLab

MEDIA  - VIRTUAL REALITY

New Media fruition and Distribution 

SMART PORT

Multimodal Logistics

SMART CITY 

City sensing, ITS

SMART AGRICULTURE

Precision Agriculture

PUBLIC SAFETY

Technologies for Public Authorities and local police

INDUSTRY 4.0

Factory automation in selected industry

settlement

HEALTH  5.0

Remote diagnosys

SMART URBAN MOBILITY 

Assisted Driving, MaaS

CULTURAL HERITAGE

Augmented reality, Smart tourism

ENVIRONMENT PROTECTION

Smart Environment, Sensors

70 Use Cases
56 Partners
60 ME Value
2018-21
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Torino Smart Roads

15 partners and more to come

First town to apply to Gov. «Smart 
Road» framework (Jan 2018)

Test paths for Urban CAD  (roads, 
boulevards, crossway parking areas) 

Hybrid Road infrastructure (5G, LTE 
C-V2X, ITS G5 planned)

5 Use case Families under definition

Integrated ITS (Public/Private Data)

Vehicle 2 Network
Vehicle 2 Infrastructure
Vehicle 2 Vehicle
Vehicle 2 Pedestrian

Pierpaolo Marchese, ETSI Workshop 23 Oct
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Big Data Platform

TIM City Forecast

SIM as a Sensor 

TLC 
Network 

Mobility Pattern Heatmaps

Pierpaolo Marchese, ETSI Workshop 23 Oct



Key Lessons

Smart Cities and IoT still in the learning curve, social impact is key (Smart Communities)

PA (and Universities) commitment is even more important than Industry proposition

One size does not fit all 

New biz models needed to achieve sustainability

Smart Cities and IoT are driven by Platform economy principles. Partnerships are essential

Overcome the multidemo effect and promote an olistic vision through a cityOS approach

5G and NB-IoT as high-potential connectivity glue

Promote the standards but enlarge their scope 

Data Analytics more essential than application  multiplicity

14Pierpaolo Marchese, ETSI Workshop 23 Oct

Strategy

Biz

Tech
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“The real voyage of discovery consists not in seeking new 
landscapes, but in having new eyes” (M. Proust) 

Marchese 1960@alice.it


