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Sommario 

Due terzi della popolazione mondiale abiterà in contesti urbani nel 
2030. Le città hanno progressivamente aumentato il loro peso 
economico, politico e sociale nel corso dei secoli e millenni e oggi 
sono all’avanguardia del mondo moderno, formando degli 
ecosistemi innovativi che generano prosperità. La trasformazione 
digitale è una delle principali evoluzioni odierne nello sviluppo delle 
città. Il suo obiettivo è l’ottimizzazione dei processi decisionali e 
l’empowerment della società civile. Nuove, creative  innovazioni e 
nuovi modeli di business stanno emergendo ma spesso ad un ritmo 
troppo lento e non economicamente sostenibile. Occorre passare a 
volumi di scala, estendere quanto viene fatto ad altre città attraverso 
un riuso efficace tramite piattaforme aperte e inserire il tutto in un 
tessuto di comunicazione ad alta capacità e basso costo. Il 5G 
all’orizzonte, parte della strategia di evoluzione europea, può essere 
un componente cruciale per stimolare la crescita dei servizi sia in 
termini di offerta che di domanda e può avere un impatto positivo 
sull’economica e sulla società urbana. 

Abstract 
Two thirds of the world's population will be urban dwellers by 2030. 
Cities have been gaining economic, political and social power over 
the centuries and millennia and today they can be at the forefront of 
the modern world, forming innovative ecosystems that convey 
prosperity. Digital transformation is one of the main evolution within 
the development of Digital Cities. It aims at optimising decision-
making as well as empowering civil society. New creative innovations 
and business models are coming, but often in too small steps to be 
sustainable. To scale-up at the metropolitan level or extend to other 
cities, they must be replicable with the use of open-platforms but 
also supported by a greater wireless infrastructure. The upcoming 
5G, within the European strategy, will enable digital services to scale-
up and then positively impact economy and society. 
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1. The uprise of Digital Cities 
Today cities are considered as launch pads for digital transformation due to 
different reasons. The main trend concerns urbanisation which is a process that 
outspreads traditional cities beyond their own administrative boundaries, 
incorporating outer municipalities (periurban or rural) into a metropolitan system. 
Newly established metropolitan 
governments have now the 
leadership to set up larger scale 
strategies and more integrated 
public services, previously 
fragmented and not suited to an 
increased citizens mobility. 
Indeed, social life has become 
more varied than in the past due 
to diversification. As a result, 
metropolises must deliver more 
f l e x i b l e a n d c u s t o m i s e d 
solutions for their citizens. 
Moreover, cities are at the 
forefront of economic development, providing up to 85% of a region's GDP. They 
form an ecosystem where education, research and business socially interact 
leading to disruptive innovations.  
Cities are the place where digital infrastructure is first deployed essentially 
because of higher demand (higher population density hence economy of scale), 
higher economic and cultural affordability and also social interaction 
opportunities (creative contents). By the way, it is also a tricky endeavour: 
disrupting traffic in addition to being a very costly one. The advent of wireless 
communications has decreased significantly the burden of deployment, 
although it is still partly there. 

The transformation of a city into a Digital 
City is a gradual and continuous 
process. The first phase relates to 
services dematerialisation (analogic to 
digital) to increase productivity. The 
second phase leads to services 
integration beyond administrative silos, 
seeking data driven solutions to optimise 
public services or empower civil society 
(open data). The third phase carries out 
predictive analytics solutions to support 
decision-making (global data). The next 

phase will be the age of pervasiveness with the Internet of Everything (IoE) - 
where people and objects are connected seamlessly, enabling scalable service 
experience to all. Many services are already known but new use cases will 
certainly come through as there is no limit to human imagination … However, this 
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digital transformation will not happen overnight. It also requires promoting 
standardisation and the use of open platforms - such as City Enabler 
(www.cedus.eu), the Fiware based software solution - and redistributing 
connectivity among wireless networks to scale up the services experience. 

2. The new era of Internet of Everything 
Thanks to the Internet of Things (IoT), it is possible to use data from many 
sources - cameras, sensors or mobile phones - and merge them to monitor the 
city life in real-time and take quick decision but also devise new public policies 
thanks to global data driven predictive analytics. Many verticals are concerned 
by this new flexible and lifelike approach such as mobility, local business, 
tourism, environment, health care but also urban planning.  
Not only things but people are also connected. By empowering civil society, 
people and companies can become active players and re-shape the city. They 
can directly create data in real-time thanks to smartphones' applications or 
social networks and send them through cloud-based sharing or co-creation 
platforms. By combining real-time data with structural information, it is possible 
to predict circumstances and act accordingly, individually as well as at 
institutional levels.   
Nowadays, we can already experiment this type of solution to promote shopping 
streets, predict nearby pollution, monitor crowds and send public alerts. 
Nevertheless, data sourcing is still quite limited due to technological or 
deployment reasons.  
With a pervasive 5G infrastructure, it will be possible to combine different 
networks together (objects and people) to collect more data, and consequently 
scale-up services at the metropolitan scale. Indeed, 5G can become in the next 
decade a breakthrough enabler to support the digital transformation of cities. In 
Europe, pioneering cities - "5G Capitals" (London, Paris or Berlin …) but also 
resolute innovative mid-size cities - as well as main highways will be the launch 
pads for new 5G driven applications: emergency alerts, connected vehicles, 
autonomous driving, intelligent transportation, e-Tourism …  
It has to be said that cities don't wait for the 5G to be deployed, they are 
leveraging on current technological environment - Internet, 4G, WiFi and IoT 
standards such as LoRa or SigFox - getting ready at the same time to leverage 
the opportunities that 5G will bring.  

3. 5G as a Digital Cities enabler 
Stating that connectivity is a major enabler for a digital city is stating the 
obvious. As a matter of fact, all cities today, more or less smart, rely on a 
pervasive communications infrastructures collecting data, sending alert to 
citizen, supporting a variety of applications that orchestrate the city and deliver 
services. 
Public communications networks is always leveraged but there are also other 
private networks that are used by cities, like dedicated radio system for police 
communications. Many cities have deployed, and are expanding, WiFi hot spots 
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to provide citizens with access points 
to city services and information. 
So what would 5G add to these 
infrastructures and, conversely, how 
could cities leverage on 5G to 
provide better connectivity, services, 
information at … lower cost? 
5G has been (or is being) designed 
to serve a variety of communications 
needs, even though the media (and 
often Telecom Operators) focuses on 
higher speed/capacity and lower latency. In a city environment, higher speed 
(beyond the one already provided by 4G, in the ten of Mbps range) is not a plus. 
If you can deliver 10Mbps (even 4Mbps) you are fine. Capacity is sometimes an 
issue and you can increase capacity by deploying more cells (which is basically 
true for any Gs). The problem of course is that deploying more cells cost money 
and this additional investment makes sense if you are going to use that capacity 
and users are willing to pay for it. This is seldom the case, given the maturity 
level reached by the market.   
Are 5G cells in an urban environment cheaper than equivalent 4G cells? No, 
they are not. However, and it is a BIG however, with 5G there is the possibility of 
clustering different sort of cells seamlessly integrating them into a seamless 
infrastructure (meaning that from the point of view of the user there is no 
perception of the variety of cells involved). As an example you can have a WiFi 
hot spot, a 4G cell, a bluetooth enabled window-shop, a 28GHz millimetre way 
link, a vehicle created cell… A user will be able to connect to any of these cells/
gateway AND to move from one to the other without losing connectivity. This is 
because the session management can be shifted from the network (owned by a 
single party, like an Operator) to the device being used (like a smartphone). 
Hence the seamless transfer from one cell to the next available one. 
This changes the rules of the game since the cost of deployment and operation 
of these cells no longer gravitate on a single party but it is spread among many. 
A local government intending to increase its WiFi coverage to provide better 
connectivity to its citizens will have to invest quite a bit of money. With 5G it can 
piggy back on WiFi areas deployed by shop-keepers, by taxis, by buses… From 
a technical point of view 5G will take care of managing the communications 
transfer from one cell (in any given technology) to another (in any given 
technology). This is sometimes referred to as "vertical roaming" as opposed to 
the "horizontal roaming" of today where the handover takes place among 
homogenous technology (e.g 4G to 4G, 3G to 4G). 
The seamless integration of different networks/gateways/technologies within the 
terminal opens up another interesting opportunity from the point of view of a city. 
Local governments are swapping incandescent lighting for LEDs illumination. 
LEDs can be modulated and therefore can be used to send signals (the 
technology name is LiFi, mimicking the WiFi, with Li standing for Light). The 
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problem is that you can use lamp posts to send signals but they cannot receive 
signals so it is a one way communications. With the capability of 5G of 
managing different "physical channels" for the upstream and downstream 
communications, one could imagine a citizen getting on his smartphone the 
downstream information via LiFi and interacting with that using an upstream 
channel like a radio cell. 
This is the first interesting, very interesting advantage of 5G for a city. The 
second one is somewhat specular: a local government that has invested in 
communications infrastructures can make these infrastructures seamlessly 
available to third parties (when they have spare capacity) generating revenues. 
This opens the door to more effective PPP (Public Private Partnership) in the 
development of infrastructures. 
A second feature of 5G that can be of interest to a city is the coexistence of 
several protocols, including some with very low power budget. These are ideal 
to serve sensors in a urban environment when there is no availability of mains (or 
where it would be costly to provide one). The progress in sensors (and in low 
power electronics) has made possible the creation of sensors that are powered 
via energy scavenging, like turning the vibration of the road tarmac into power. 
This is sufficient to operate the sensor but it is not enough to support 
communications links of a sizeable length. 5G can provide the solution by 
enabling local communications with these sensors, harvesting data from them 
through public buses driving along, taxis and even cars that have accepted to 
serve as relay points.  
Finally, 5G can be designed, from an architectural point of view, to operate just 
at the edges thus slashing down latency below a millisecond, thus enabling car 
to infrastructure communications supporting self driving cars. 

4. Connected and autonomous vehicles, the flagship 
case 
The d ig i ta l t rans fo r mat ion o f 
transportation is also not built 
overnight. It is the result of a long 
process that was particularly steered 
by a worldwide research community 
called Intelligent Transportation 
Systems (ITS). This community has 
s u p p o r t e d t e l e m a t i c s b a s e d 
navigation systems including traffic 
information and even more recently, 
cooperat ive systems such as 
communication between vehicles 
(V2V) or with infrastructure (V2I), 
supporting specific standardisation. It 
also supports the integration between different transportation modes - private 
cars, public transport, car or bike sharing, etc. - by promoting multimodal route 
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planners or payment integration. The road map targets the era of Mobility as a 
Service (MaaS).  
Nowadays, the connected and autonomous vehicle (CAV) is considered as the 
next revolution in mobility. It was envisioned in the 30s when infrastructure 
engineers and carmakers were dreaming about Automated Highways. The first 
private driverless cars are supposed to come sooner on highways (level 3) 
where the driving conditions are the easiest; they are likely to be a bit on the 
expensive side, hence they will be sold in the premium segment focusing on 
"happy few" early adopters. Self driving cars will come later in cities where the 
driving context is more complex although we can expect some public 
autonomous transportation sooner. According to their cost, they may be used 
"on demand" through ride hailing services, with dedicated autonomous shuttles 
(level 4 or 5) addressing first and last mile in urban area.  
Finally, the most important point is not the expected driverless function but the 
fact that a growing number of private cars will be fully connected. In the spirit of 
ITS, they will be able to communicate among each other as well as with the 
infrastructure to share traffic and safety information in real time, with the support 
of high definition digital maps. 
The deployment of 5G in the next decade will flank the car industry's dedicated 
short-range DSRC (802.11p) for safety related V2V use cases thanks to lower 
latencies (1ms). Furthermore, 5G will enable the establishment of a network of 
connected vehicles sharing the same services in real-time and eventually in a 
networked ecosystem.  
As far as digital cities are concerned, the connected cars will be associated to a 
large range of data or applications that support our daily life. For instance, 
connected cars will be able to identify where parking slots are available thanks 
to sensors in the infrastructure but also predictive analytics. they could be used 
for short distance ridesharing in cities and pedestrians, registered on platforms, 
will be identified and confirmed by drivers. It will be also part of a multimodal 
mobility system including intermodal transitions with the use of park&ride. 
It will be also possible to access in real time all kinds of information in cities such 
as touristic points of interest or events by crossing each place; that will be 
visualised with head-up display and augmented reality. In case of accident, the 
connected car will send an alert (eCall) and a drone requested by the rescuers 
will quickly deliver blood through the air. In the future, applications are 
boundless … 

5. Conclusion 
5G is not the solution for making cities smarter, but it will surely be part of the 
solution. We can expect its adoption to foster the integration of communications 
infrastructures within a city, with local government attracted by the decrease in 
investment made possible by sharing infrastructures, both existing and future 
ones. Additionally, the support provided to Internet of Things will be exploited at 
city level to increase the awareness (what is going on and why) and to 
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dynamically reshape the city life by influencing both hard resources and soft 
ones (citizens).  
The additional capacity provided by the integration of networks (and 
multiplication of access cells) will support increased communications through 
augmented reality, increasing the awareness of citizens and influencing their 
behaviour. 
We can expect 5G to increase the scalability of solutions, a crucial aspect in a 
city environment where demands change rapidly and the approach of sizing to 
meet the peak demand is too costly, whilst disregarding it makes, sometimes, 
life miserable to citizens. In this sense 5G can be expected to improve the 
happiness of the citizenship.  
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