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Summary

Supplemen83 to ITUT Y-seriesRecommendationseeks to provide municipalities and interes
stakeholders with a general overview of the stages and technical specifications that nee
considered to effectively apply the notion the smart sustainable citys$Q to their respective
locatiors. Itprovides a guide for the implementation of SSC based on intensiveingaiation and
communication technologieEXTs), and refers the reader to a series of thematic reports that ac
the specific technical aspects involved in the design andopeof SSC strategies.

While building upon expertise available in the field, this Supplement is intended to be as gen
inclusive as possible. It aims to inform the design of SSC strategies afangipality,irrespective
of its size, location aresource availabilityin both developed and developing countries.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
teleconmunicaions information and communication technologies (ICTBhe ITU Telecommunication
Standardization Sector (ITU) is a permanent organ of ITU. ITU is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU study groups which, in turn, produce Recommendations on these topics.

The approval of ITUT Recommendations is covered by the procetiidedown in WTSA Resolutiof.

In some areas of information technology which fall within TW purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this publication, the expressiohAdministration’ is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this publication is voluntary. However, the publication may contain certain mandatory
provisions (to ensure, e.g., interoperipior applicability) and compliance with the publication is achieved
when all of these mandatory provisions are met. The wattd!' or some other obligatory language such as
"must' and the negative equivalents are used to express requirements. dheugdewords does not suggest
that compliance with the publication is required of any party

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this publication may involve the
use of a claimedntellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the publication development process.

As of the date of appwval of this publication, ITU had not received notice of intellectual property, protected

by patents, which may be required to implement this publication. However, implementers are cautioned that
this may not represent the latest information and are thierstfmngly urged to consult the TSB patent database

at http://www.itu.int/ITU-T/ipr/.

a ITU 2016

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prio
written permission of ITU.
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Supplement33 to ITU-T Y-series Recommendations

ITU-T Y.4000 series Smart sustainable cities Master plan

1 Scope

This Supplemenseeks to provide municipalities and interested stakeholders with a general overview
of the stages and technical specifications that need to be considered to effectively apply the notion of
the smart sustainable cityS$Q to their respectivelocatiors. It provides a guide for the
implementation of SSC based on intensive usénfafrmation and communication technologies
(ICTs), and refers the reader to a series of thematic reports that astinesspecific technical aspects
involved in the design and opion of SSC strategies.

While building upon expertise available in the field, thigoplemenis intended to be as general and
inclusive as possible. It aims to inform the design of SSC strategies ofiangipality, irrespective
of its size, location oresource availability, both in developed and developing countries.

2 Definitions

2.1 Terms defined elsewhere
This Supplementsegthe following term defined elsewhere:

2.1.1 smart sustainable ciy [b-ITU-T Y.4900]: A smart sustainable city is @amovative city that

uses information and communication technologies (ICTs) and other means to improve quality of life,
efficiency of urban operation and services and competitiveness, while ensuring that it meets the needs
of present and future generatiomish respect to economic, social, environmental, as well as cultural
aspects.

NOTEiCity competitiveness refers to policies, insti
sustainable productivity.

3 Abbreviations and acronyms
This Suplementuses the following abbreviations and acronyms:

EMF Eledromagnetic Field

GPS Global Positioning System

HART Highway Addressable Remote Transmitter
ICT Information and Communication Technology
KPI Key Performance Indicator

M2M Machine to Machine

NGO Non-Governmental Organization

OAM&P  Operations, Administration, Maintenance and Provisioning
RFID Radio Frequency ldentifier

R&D Research and Development

SCADA  Supervisory Control and Data Acquisition

SSC Smart Sustainable City

Wi-Fi Wireless Fidelity
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WPAN Wireless Personal Area Network

4 Building a master plan: towards an integrated management ithe smart sustainable

city
Emerging experiences aimed at the design and realizatian 86C haveshownthat there is no
single approach to makenaunicipality smarter and more sustainable. Each city constitutes a unique
system, where different actors and city agencies, undertaking a range of activities,antenatiple
scales, using different facilities and infrastructures. Recognizing the particulewrengntal and
societal contexts of theity, its purposesand priorities for action, as well as its history and
characteristics, has become crucial not only to ensure effective governance, but also to determine the
most appropriate path towards becomingg and sustainable.

Local administrations need :toprepare municipal strategic plans as frameworks for the
implementation of SC initiatives; optimke urban services and tailor them towards citizens; move
away from standarded and uniform service modete models that involve the provision of
personalted servicesjevelop transparent tariff systethatreflect the real cost of providing services
to citizens; collect useful information aboukey performance indicatorKPIs); and develop
integrated technological platforms that enable the management of intelligent cities.

The SSQOmaster plarpresented in Figure 1 provides an overview of the key components and stages
involved in the process of building an integrated management scheareS8cC.
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Phase I: Setting the
basis for a smart
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lannin
LT T J

/— 4 N
Phase III: W SSC initiatives KPI ICT infrastructure Cost benefit
Action plan and services s and platform analysis
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Figure 17 Phases ofaction: Smart sustainable city master plan

4.1 Phasel: Setting the basis fora smart sustainable city

Cities that decide to become smart and sustainable have to start by determining their motivations and
priorities, including the identification of the stakeholders that need to be involved, the implications
of this transformation o the city's governance, as well as the mechanisms needed to ensure
continuous citizen participation and feedback throughout the process (in the short, medium and long
term, and across scales).

Setting the basis fomé&5SCconsstslargely d gaining a clar, yet indepth understanding of what it
means to becoma&SCand what the process would entail.
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As stated in the preceding sections of the analysis, the conc@ S%C is extremely broad, and

there are multiple and often competing approaches antbi@chieve goals related temartness
and"sustainability within urban settings. The concept of @&SCalso variesignificantlyin different

regions. For instance, Latin American SSC perspectives are strongly focused on the improvement of
security, bcal government management and mobility, Asian SSC initiatives emphasize the
importance of infrastructure and services provided to citizetige contexbf growingurbanization,

while European SSC approaches often concentrate on the improventeatediciency of public

services to strengtheéhewell-beingof citizens

Seeking to address this lack of consensus in the understanding ofiTR&T, worked on the
identification of acomprehensive definition of SS&esented ilause 2 This definitionrecognizes
the pivotal role played by ICTs as enablers of sustainable and efficient city services.

Also involved in this first stage of implementation, is the definition of a baseline identifying the
strengths and weaknessasthe city, and defining cledy the priorities and objectives, as the city
moves towards thattainmentof SSCstatus. This baseline must be defined in an empirical and
standardized way through the use of indicators.

In this regard, it is important to recognize that for SSC stratégisgcceed over time, they need to

be well articulated and aligned with existent approaches to urban planning, so as to ensure that smart
technologies, infrastructures and city services respond to a broader, more holistic vision of the city.
Understandinghe urban system, its goals, operation, gaps and opportunities, is a necessary step that
should precede, and serve as a foundation for, the implementation of SSC strategies.

Identifying the city'gprojects and existing urban planning goals will help deiee the prioriesfor
action in pathof the municipalitytowards becomingraSSCi i.e., the common solutions the city
would want to implement firsgndthe areas of focus in the short, medium and long term.

Thus, the identification of city purposasd priorities for action, governance and stakeholders are
closely interlinked, and are vital to form a robust basis for the design®$C. Along with the set
of stakeholders and their roles and responsibilities within the SSC framework, dea#diers ned

to define a governance model and leadership strategies required for the city's transformation.

Thus, the establishment of a cr@estorial body that can provide continuous support to city council
officials and decisiommakers could contribute to a coet design and implementation of smart and
sustainable cities over time. This body couldlp ensure the articulation 865C strategies and the
city's urban planning goalas well as facilitate collaboration and strategic alignment between the
multiple stakeholders (including cithgvel departments and structures at local, municipal and national
levels) that need to be involved in the realizatioarm$SC.

The ITU-T hasdeveloped &upplementhat identifies key SSC stakehold@ssITU-T Y-Sup.34.

A crucial step for setting an inclusive and sustainable basis for SSC consists of identifying and
implementing effective mechanisms for citizen engagement. Citizens are the ultimate beneficiaries
of SSC functionalities, as these are aimed at increasingtiessato and boosting efficiency of city
services, in order to improve citizens' wieding.

While these mechanisms should be set up at the onset of the SSC's strategy, they should be
maintained, monitored and adjusted throughout the process of implementaénsure flexibility,

as well as the provision of tp-date information about the features and benefits that SSC can provide

to its citizens.

Without relevant and timely information, citizens can perceive SSC projects as an unnecessary use
of their axes. It is, therefore, important to demonstrate transparency and accountability in terms of
the investments made in SSC service provision and the way in which these investments are having
an impact on the citizens' quality of life.

An SSCneeds to promotparticipation in crucial aspects of the city's functioning, like participatory
budgets.The dtizenry can also play a key role in the provision of data to inform-leugl
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decisionmaking processes (e.g., citizen as a sensorfinealreportingor monitoring using social
media), as well as in the provision of innovative ideas to improve city services, or to tackle emerging
challenges through cesffective approaches. In additiahjs very important to involve companies

in the design of the city in oed to better understand their needs and facilitate investments made on
their behalf.

An SSC must be inclusive and enable access to those sectors of the population that may not have
access to technology. To address this challenge, municipalities can raffeng programes

targeting marginalized populations (e.g., vulnerable women, thelygldequip public zones with
technologies to broaden the user base, and implement other pnogrammed at raising awareness

and encouraging citizen engagement inrdadization of the SSC strategy.

4.2 Phasell : Strategic planning

Progress needs to be made through holistic visions and transversal policies that strengthen the
integrated approach, which should prevail in all SSItherefore, SSCinitiatives should conder
metropolises from a global perspective; otherwise, the effectiveness and scope of such initiatives may
be severely reduced.

In the first step of the cycle, local governments identifi6&C vision and assess the city's situation
in order to establishhe relevance and feasibility of becoming $SC. This step includes, among
others the following.

Definition of what kind of city it should be. What are the overall aims of the initiative and
what is the main idea to achieve specific targets?

Identification ofan SSC vision that is line with the city's identity, political priorities and fong
term development strategy

Establistment of a vision othe connection between the SSC components and its guiding
principle. This is necessary to provide a deepnderstanding of the vision ai SC

Documenation ofthe detailed business process of the main existing city services along with
their interrelationships and dependencies

Collection ofrelevant data on the statustb& ICT infrastructure and age at the citjevel,
including the status of the city in regards to SSC technical specifications

Identification ofthe existing governance and organizational conditions that would allow an
efficient and effective management of SSC solutions

Identification of mechanisms for muklstakeholder involvement, citizen engagement,
communication and information sharing throughout the SSC proéasssirance of the
participation of citizens and relevant stakeholders in SSC is essentia¢ fibansformation
process intoa SSC

A Encouragment oftwo ways ofparticipation top-down or bottoraup. A topdown approach
promotes a high degree of coordination, whereas a batprapproach allows more
opportunity forgeneral publi¢o participate directly.

ST ST SR S O S

In this phase, it is crucial to understand the city as an ecosystem. This ecosystem should be created
by entitiesthatare involved in the process of development of SSC strategies, including universities,
research cengs, companies, public agencies #melgeneral public.

In this phase, local governments shoolidainthe necessary political approval and legitimization to
ensure that the SSC strategic prograeis pursuedThis processonsists of the adoption of the SSC
programme andtargets by the locatouncil through a political decision, thus becoming an agreed
document that has widespread support. ioimentvould also serve as a reference for the strategic
planning of the local authority.

Any SSC initiative should have strong political leaderdhgm local government. Additionally, it
will be necessary to identify within institutions, organisms or businesses involved, peopke with

4 Y seriesi Supplement33 (01/2016)



greater level of leadership. Such leadership should be conveyed through the initiative of project
administration, costant ceordination between the relevant actors, decisi@king, the overcoming
of challenges and any other actao guarantee the continuous development of the project.

4.3 Phaselll : Action plan

An action plan involves turning propod project intcsomething tangible. This in turn requires a
clearly defined plan for integrating technology solutions into an action plan. Important considerations
can includescheduhg; costs relatetb implementation; identification dheindividuals or agencies
respnsible for implementation; progress indicators; procedures for reporting and evaluation.

In this phase, local governments work in close collaboration with the various SSC stakeholders to
design the overall plan for the SSC's implementation (e.g., olgectpriorities, initiatives and
actions needed in the short, medium and long term, including SSC infrastructure investments, setting
measurable SSC targets and time frames for their achievement). This step involves the identification
of SSC targets and nmajmilestones with regards to:

SSC services;

SSC KPIs;

SSC architecture;

SSC infrastructure and integrated platform;
SSC data securitglectromagnetic field (EMFs);
SSC projected castenefit analysis.

To o Do o To I

A plan of action must be elaborated which proposes a series of realistic development measures. Such
measures will be hierarchized and studies done with regards to associated costs and the appropriate
period when investment should take place. A clearlybéisteed plan of action will be the guide for
development of actions and strategies. A strategy will be desijagaroduce rapid reults. These
resultswill be instrumental in the creation thfe public and private support needed for the success of
SSCinitiatives and systems suchasto f).

a) Smart sustainable cities services

Cities provide many different services tbeir citizens, including water management, energy,
transport, waste management, healthcare, education and security. The effictbrsg skrvices can
be significantly improved with the use of ICT technologies, creating a new $gmaft service's
thatlead to improved efficiency and sustainability.

Every municipality should evaluate the different services that their city might néedwork
conducted by théTU-T studygroups ha allowed the identification of several ICT services that
contribute to the efficiency of city services, as summarizehde following.

A Smart water management systemshese systems promote the sustainabtecoordinated
management of water (water supply and distribution, water and wastewater treatment and
other municipal related services like raw water services, drainage services or reclaimed water
services) throughhe integration of ICT infrastructure (products, solutions and systems) in
order to maximize the socioeconomic welfare of a society without compromising the
environmen{b-ITU-T Y-Sup36].

A Smart energy management system3hese systems use sensors, advanced meters, digital
controls and analytic tools to automate, monitor and control the two way flow of energy,
optimizing grid operation and usage, to ensure reliability,-ls=dding, interactivity,
compatibility, energy sawug, safety, optimal use of energy from renewable sources and
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minimum carbon footprinfThe ITU-T Focus Group on Smart Grids has developed several
documents in this field

Smart transportation management systemsThese systems need to move people (and
goods) in an efficient, timely and cesffective, safe and environmentally sustainable way.
With that aim in mind, they need to use technoldgy., machine to machineM2M)
communication, WHi and radio frequency identifier RFID) technologies, global
positioning systemgGPSs) sensorsand collect information (e.g., re@ime traffic flow
information, data analytics, prediction techniques) about mobility patterns. Some added
benefits of these systems include the capability to locate and identify \welainte monitor

and control infrastructures like roads. As a result, it is possible to reduce travel times, incident
duration and traffic accidents.

Smart waste management systemghese systems will empower the implementation of
wastetracking based on their ability to monitor the movement of different kinds of waste,
optimize collection routes, connect various smart waste management systems with local
service providers, leverage technology to collect and share data from waste sanuoices,
transportdispo® ofand sorivaste These upgrades will help to convert waste into a resource
and create closed loop economies, fostering more sustainable and productive uses of waste.

Smart healthcare managementThese management systems can cdrinealthrelated data

into clinical and business insights, and enable secure communications and information
sharing in order to improve the productivity of the service provided to citizens. Examples of
smart healthcare systems include the availability iamasrovement of remote diagnosis,
remote treatment, online medical services, health management systems and remote patient
monitoring systems. To achieve these goals, M2M communications will be crucial.

Smart education: Education, for adults and childremay be the most important smart city
service. The use of ICT can improve education by providing stsiglétit a personalized
learning environment (e.g., tailored tteeir progression level, interests, learning style), as
well as by providing educators Wihew tools to design learning activities or opening new
communication channels with studgmarents and community members. At the city level,

the use of ICT in education can generate other economic and social benefits, including the
improvement of tousm services.

Smart security : Ensuring physical safety and security regeihe use of ICT$o0 respond to

the needo resole incidents, provié criminal identification, as well as conduct predictive
analysis and criminal pattern identification to improve citizen safety. Command and control
systems shared across multiple city departments like energy, waste, transport and security
will be needed t@rovide a holistic citywide view of safety patterns and trends. New ICT
infrastructure also has to be protected from security threats.

Smart buildings systems These systems can use data to improve building energy efficiency,
reduce wastage and optiraizvater usage, without affecting occupants' satisfaction. These
systems may include building automation, life safety and telecommunications.

The analysis conducted thus far suggests that ICT use can improve the efficiency of city services and,
ultimately, strengthen the quality of life of its citizens. To assess these benefits, KPIs are needed to
quantify and evaluate the transformation omanicipality into an SSC Other KPIs that are
specifically designed for each city service, are also needed to mgeitimrmance and assess,
guantitatively, the efficiency gained through the implementation of SSC solutions.

While the list of smart services provided earlier reflects the stamaandst common city services,
municipalities can integrate different senga@cording to their own needs and priorities.

1 http://iwww.itu.int/en/ITUT/focusgroups/smart/Pages/Default.aspx
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b) Key performance indicators, standards

KPIs are not only useful to evaluate the performance of city services, but can also be used to assess,
empirically, how one or a set of modifications contribute todibgs transformation intoraSSG

providing ground for standardization. KPIs can also allow comparisons between different cities to
determine which one is 'smarter' or more sustainable in the face of particular challenges. Evaluating
these indicators cadmelp municipalities as well as their stakeholders understand to what extent they
may be perceived as S§C

In order to provide a complete list of KPIs that can be used for city and municipal administrations,
city residents, development and other orgaronat operating in SSC(e.g., producers, service
providers, planning units), as well as evaluation or ranking agencid¢§|tHEhas developed a series

of Recommendations and SupplemeipiisITU-T Y.4900], [b-ITU-T Y.4901], [b-ITU-T Y.4902]
and[b-ITU-T Y-Sup39].

These documetdescribestandardized KPIs #taim to provide criteria to evaluate existing cities

(e.g., single cities from the administrative point of view, or the union of small cities in the same area
that share some services), but not tmpare them. It will enable cities and municipal administrations

to understand the progress of SSC development and design suitable strategies, city residents to know
the details of development of SSC, and development and operation organizations of $#¢hw fu

tasks related to information provision.

The evaluation principles chosen to define dimensions;dsubnsions and indicators are the
following: comprehensiveness (i.e., should cover all SSC aspects), comparability (i.e., should be able
to comparescientifically different phases of urban development and diftecéies), availability
(i.e.,quantitative datahouldbe accessible and scientific), independefie., the indicators in the

same dimensioshouldbe mutually independent), simplicity (i.e., concepts and calculasioould

be simple and intuitive) anttmeliness (i.e., ability to produd€Pls with respecto emerging issues

in SSC construction)he dimensions of KPIs can be categorized as follows (shown ineF2ju

ICT;

environmental sustainability;
productivity;

quality of life;

equity and social inclusion;
physicalinfrastructure

To o Do o To I
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Figure 27 Dimensions of evaluation of SSC

Source{b-ITU-T Y.4900]

Using the evaluation principlgseviouslyexplained, th&Pls of anSSC can be categorized into six

dimensions, each with their respective-slilmensions and indicatofsee Table 1).

Table 17 SSC: Key performance indicators, dimensions and sutlimensions
Overview of key performance indicators n smart sustainable cities

Dimension

Sub-dimension

Dimension Sub-dimension
label label
D1.1 Network and access
) o D1.2 Servicesand information
D1 Information anccommunication . platforms
technology ; , ;
D1.3 Information security and privacy
D1.4 Electromagnetic field
] ] - D2.1 Air quality

D2 Environmental sustainability - -
D2.5 Water, soil and noise
D3.1 Capital investment

o D3.4 Trade

D3 Productivity -
D3.8 Innovation
D3.9 Knowledge economy
D4.1 Education

D4 Quality of life b4.2 Health _
D4.3 Safetyandsecurityin public

places
) o ] D5.3 Openness and public participatio

D5 Equity and social inclusion

D5.4 Governance
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Table 17 SSC: Key performance indicators, dimensions and suldimensions
Overview of key performance indicators h smart sustainable cities

Dimension

Sub-dimension

label Dimension label Sub-dimension
Infrastructureandconnection to
D6.1 orm
serviced piped water
D6.2 Infrastructureandconnection to
' serviced sewage
D6 Physical infrastructure D6.3 Infrastructureandconnection to
' services electricity
Infrastructureandconnection to
D6.8 o X
serviced road infrastructure
D6.11 Building

Source[b-ITU-T Y.4900]

The corresponding indicators for each slimension are detailed ifb-ITU-T Y.4901] and

[b-ITU-T L.4902].

C) Setting the framework for ICT architecture of smart sustainable cities

The architecture of smart sustainable cities has been defifiedTi-T Y-Sup27]. At ahigh level,
a metaarchitectureconsists ofive layers (as depicted in Figure 3), which focus on the integration
between natural environment and soft infrastructure of urban spaces, while SSC services run across

these layers.

Y seriesi Supplement33 (01/2016)
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An SSCcan also be considereda system of subsystems. With regard to its technical definition, it
can be viewed from tferent perspectives. Figurdsand5 demonstrate theommunications view of
the SSC ICT archkecture, based on a physical and an information flow perspaespectively. Both
perspectives of this view are muiier.
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Figure 417 A multi -tier SSC ICT architecture from a communications viewpoint,
emphasizingthe physical perspective
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Figure 57 A multi -tier SSC ICT architecture from a communications viewpoint,
emphasizingthe information flow perspective

Both Figures4 and5 depictvalid representations of the same architecture view, one closer to the
language ofthe infrastructure developeand the second more in line with tleentext of the
information system developer. The architecture piewt contains the following layers (as depicted
in Figure4):

A Sensing layerThis layer consists o& terminal node and capillary network. Terminals
(sensor, transducer, actuator, camera, RFID reader, barcode symbols, GPS trgdensetc
the physical world. They provide the superibenvironmentdetecting ability and
intelligence for monitoring and controlling the physical infrastructure withencity. The
capillary network (includingsupervisory control and data acquisiti®CADA), sensor
network, highway addressable remote transmi(t¢ART), wireless personal area network
(WPAN), video surveillance, RFIRndGPSrelated network) connects various terminals to
thenetwork layer, providing ubiquitous and omnipotent information and data.

A Network layer The network layer indicates various networks provided by telecommunication
operators, as well as other metro netgoprovided by city stakeholders or private
communication netwosk It is the information superhighway (infobahn), the network layer
data and support layer.

Data and support layeiThe data and support layer makes the"@igartet, its main purpose
is to ensure the support capabilities of various-tEtxel applications and servicekhe data
and support layeincludes the data cenés from industriedpcal governmentlepartments,

12 Y seriesi Supplement33 (01/2016)



enterprises, as well as the municipal dynamic dataeant dataepostory, established for
the realization of data procésg and application support.

A Application layer:The application layer includes various applications that mathegeSC
and deliver SSC services.
A Operations, administration, maintenance and provisiog (OAM&P) and security

framework:This layer provides the operation, administration, maintenance and provisioning,
and security function for the ICT systems of SSC.

The multitier SSC ICT architecture fromcommunications viepoint, emphasizingheinformation
flow persgective (illustrated in Figur) contains the following layers:

A Users layerorganizeghe SSC service endsers into groups from both the demand and the
supply sides;

Presentations layecontains the user interfaces (web, apmsces commands etc.), which
stand between ernasers and SSC services;

Applications layercontains all corresponding software applications that realize SSC services;
Business layetonsists of the business procedbeslie behind eaclsSCservice exedion;

Communications layarontains the abovmentioned networks, over which the SSC services
are performegand transactions and data flow are realized,

Data layercontains the data and file repositories, where data are created or retrieved,;

Sensinglayer consists ofa terminal node and capillary network. The terminals (sensor,
transducer, actuator, camera, RFID tag, barcode symbols etc.) sense the natural environment
where theSSCis located and the corresponding hard infrastructure and utilitiatei(w
transport etc.). It provides the superienvironmentdetecting ability and intelligence for
monitoring and controlling the physical infrastructure within the city. The capillary network
connects various terminals the communication layer, or dictly to the data layer or
application layer providing ubiquitous and omnipotent information and data.

To Po Do o o D>

Detailed discussionsfdhe ICT architecture and architecture framewods well ashe security
aspect of SSCsdis available in [BITU-T Y-Sup27] and[b-ITU-T TR security].

d) Smart infrastructure and integrated platform

Investing in ICT infrastructure constitutes a critical component of a city's transformation B&Ca

This technology can provide crucial information for city managers to increasdfitiencyof urban
services, improve the quality of life of citizens, ensure a tangible economic growth, strengthen
prevention and management of natural disasters, simplify physical infrastructure used in some
services (e.g., mobility, energy), and irape the city's sustainability.

In order to reduce this initial investmeas much as possibleities can adopt the notion of
"convergencg by using preexisting networks to establish new ICT infrastructure.

The first step for introducing ICT technologies in cities is to consider all stakeholders involved in this
process. In terms of interconnected infrastructure, the most relevant stakeholders will be the telecom
operators, ICT providers, financial institutg utility providers, emergency services, local
institutions, non-governmental organization®NGO9, regulators, funding bodies, universities, as

well asresearch and developm&R&D) institutes.
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The ICT infrastructure odn SSC contains a vast array tetchnologies. The most important ones,
grouped imo three categories, are listed in Table 2

Table 27 Technologies anccategories of SSC ICT

Datalayer

Datdcontent centre
Network facilities Communicationiayer

Transportnetworks

Accessnetworks

Networkmanagement $ovare

ICT integrated services capacity

Datamanagement

ICT facilities :
Cloudcomputing and data platform

Geographidnformation infrastructure

Augmentedeality

Terminalsandgatewys
Terminals, sensing and multidevicelayer Sensors
Internet ofthings

Sourcelb-ITU-T Y-Sup30Q]

Two different aspects related the strategic planning required for the national deployment of ICT
infrastructurehave been defined

The first one is the deployment of ICT infrastructure itself, including the formulation and
implementation of related policies and strategies. It requires the involvement of all the stakeholders
previouslyidentified . The second aspect refers to improvivginfrastructure deployed in order to
reduce defects like perception (e.g., the infrastructure is not able to automatically pesefive
running), cleverness (e.g., the operation and application of facilities use a fixed configuration and it
is unabé to judge the situation automatically), lack of sharmgchanismge.g., lack of horizontal
integration that prevents synergies) and communication restrictions (e.g., the bandwidth and reach of
various branded communication facilities are uneven).

Decisbn-makers must consider that during the implementation of ICT infrastructure there is the risk
of creating a polarization effect in zones that have more investment than others, creating (or
accentuating existing) digital divides in the city. Strategie®diat addressing these risks can include

the use of public funds to invest in zones with the least development infrastructure.

Municipalities can adopt different strategies for the development of ICT infrastructure. These include
the provision of supply itentives, using existing infrastructure for the deployment of ICT, or the
adoption of strategies to incentivize demand (e.g., using ICT to improve local service management,
or to improve the relationship with citizens). It must be noted that supply arahdestimulate each

other. An adequate supply will often push the demand, while the growth of demand can increase and
improve the supply, fostering a virtuous circle. With that in mind, local governments should focus on
both strategies.

All ICT infrastructue implementation must fulfil the applicable laws and regulations. In cases of
municipal infrastructure and deployment of projects, financing strategies tend to be very
heterogeneous.

Some of the main funding mechanisms that can be used to suppawtivitees involved in this stage
are summarized in Table 3.
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