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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of telecommunications, information and communication technologies (ICTs). The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T 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 procedures for establishment of focus groups are defined in Recommendation ITU-T A.7. ITU-T Study Group 5 set up the ITU-T Focus Group on Smart Sustainable Cities (FG-SSC) at its meeting in February 2013. ITU-T Study Group 5 is the parent group of FG-SSC.

Deliverables of focus groups can take the form of technical reports, specifications, etc., and aim to provide material for consideration by the parent group in its standardization activities. Deliverables of focus groups are not ITU-T Recommendations.
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Standardization roadmap for smart sustainable cities
1
Scope

This technical report proposes a framework of standards for smart sustainable cities (SSC) and provides a standardization roadmap, taking into consideration the activities currently undertaken by the various standards developing organizations (SDOs) and forums.
The main objective is to provide suggestions for potential standardization activities to ITU-T Study Group 5 (SG5), but it is hoped that it could also provide the basis for a wider standardization roadmap involving other ITU groups and other SDOs.
2
References
[ITU-T TR SSC Def]
Technical Report on smart sustainable cities: an analysis of definitions (2014).
[ITU-T TR overview] 
Technical Report on an overview of smart sustainable cities and the role of information and communication technologies (2014).

[ITU-T TR water] 
Technical Report on smart water management in cities (2014).
[ITU-T TR EMF Con] 
Technical Report on electromagnetic field (EMF) consideration in smart sustainable cities (2014).

[ITU-T L.KPIs-overview]
Technical Specifications on overview of key performance indicators in smart sustainable cities (2014).

[ITU-T L.KPIs-ICT]
Technical Specifications on key performance indicators related to the use of information and communication technology in smart sustainable cities.
[ITU-T L.KPIs-impact]
Technical Specifications on key performance indicators related to the sustainability impacts of information and communication technology in smart sustainable cities.
[ITU-T L.KPIs-Supp] 
Technical Report on key performance indicators definitions for smart sustainable cities.
[ISO Focus+] 
ISO Focus + (2014), Smart Cities.

[ISO/IEC JTC1 SG1 Report] 
Report on standardization needs for Smart Cities.

[OGC Report] 
Open Geospatial Consortium Report (2015), OGC Smart Cities Spatial Information Framework.

[SSCC-CG Report] 
CEN/CENELEC/ETSI SSCC-CG, Final report and recommendations of SSCC-CG.

3
Definitions
3.1
Terms defined elsewhere

This Technical Report uses the following terms defined elsewhere:

3.1.1
city [ITU-T L.KPIs-overview]: An urban geographical area with one (or several) local government and planning authorities.

3.1.2
smart sustainable cities [ITU-T TR SSC Def]: A smart sustainable city is an innovative 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 generations with respect to economic, social and environmental aspects.

4
Abbreviations
3GPP

3rd Generation Partnership Project

3GPP2

3rd Generation Partnership Project 2 
AIM

Association for Automatic Identification and Mobility

ASCE 

The American Society of Civil Engineers

BIM

Building information modelling

CDMA

Code Division Multiple Access

CEN

Committee European Normalization

CENELEC
Comite Europeen de Normalisation Electrotechnique 
DMTF

Distributed Management Task Force

DWDM

Dense Wavelength Division Multiplexing

EMF

Electromagnetic Field
EPC

Electronic Product Code

EPON 

Ethernet Passive Optical Network

ETSI

European Telecommunication Standards Institute

FDD

Frequency Division Duplex

GHG

Green House Gas
GIS

Geographic Information System

GML

Geography Markup Language

GPON

Gigabit Passive Optical Network

GS1

Globe Standard 1

GSM

Global System for Mobile Communications

HL7

Healthcare Level 7

IETF

Internet Engineering Task Force

ICT

Information and Communication Technologies
IT

Information Technologies
IEC

International Electrotechnical Commission
IEEE

Institute of Electrical and Electronic Engineers

ISO

International Organization for Standardization
ITS

Intelligent Transport System
ITU

International Telecommunication Union
LTE

Long Term Evolution
M2M

Machine to Machine
OGC

Open GIS Consortium

OTN

Optical Transport Network

PC

Project Committee

PEV

Pure Electric Vehicle

RFID

Radio Frequency Identification
SAC

Standardization Administration of the People’s Republic of China

SDH

Synchronous Digital Hierarchy

SDO

Standard Development Organization
SIGGRAPH
Special Interest Group for Computer GRAPHICS

SOA

Service Oriented Architecture

SSC

Smart Sustainable Cities
SWM

Smart Water Management
TC

Technical Committee

TDD

Time Division Duplex

UNFCCC
United Nations Framework Convention on Climate Change

V2V

Vehicle to Vehicle

V2I

Vehicle to Infrastructure

V2X

Vehicle to anything

W3C

World Wide Web Consortium

WCDMA
Wideband Code Division Multiple Access

WHO

World Health Organization

WP

Working Party

xDSL

x Digital Subscriber Line

5
Framework of SSC standards

Standards for Smart Sustainable Cities can be roughly classified into four categories (Figure 1):
1.
Smart City management and assessment

•
Strategic planning and partnership building

•
Deployment and implementation

•
Management and administration

•
Resilience and disaster recovery

•
Evaluation and assessment

2.
SSC services
•
E-government

•
Transport and logistics

•
Public safety

•
Healthcare

•
Urban governance

•
Energy and resources management

•
Environmental protection

•
Climate change adaptation
•
Community and household

3.
Information and Communication Technology (ICT)
•
ICT Framework, Architecture and Information model
•
Network and information security, availability and resilience
•
Application and support layer
•
Data layer
•
Communication layer
•
Sensing layer
4.
Buildings and physical Infrastructures
•
Urban Planning

•
Low carbon design and construction

•
Intelligent building systems

•
Building information modeling (BIM)

•
Traffic systems 
•
Urban pipeline network

In addition, an important and necessary piece of work is to develop a set of standard definitions for key terms relating to smart cities within and across each of these four categories of standards.
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Figure 1 - Framework of SSC standards
6
SSC related SDOs activities

6.1
Overview
The traditional standards related to SSC are mostly developed by technology specific organizations through “vertical” approaches. Because of this the standards only cover the technical aspects of SSC, which undermines their authority and leads to questions about their validity.
Moreover, the original models of the "digital city", "wireless city", "broadband city" or "optical city" had a strong technical focus on information and communication technologies (ICTs). These models were not following a broad and horizontal strategy, but sector specific vertical approaches as different stakeholders developed separate infrastructures, not interworking with each other while often physically overlapping. None of these models can satisfy the complex and comprehensive requirement of future urban management and sustainable development.
Therefore, the original digital systems, as well as the traditional ICT standards, should be improved or redesigned from a broader and higher level perspective, to achieve the transformational impact that smart sustainable cities ought to bring about.
The development of SSC standards can be accomplished through cooperation and the adaption of existing standards, fulfilling the principle of openness, compatibility and versatility.
6.2
Challenges

In considering the work required to develop SSC standards, it is important to take two key issues into consideration:

· In addition to ITU-T, a number of other important standards bodies are working to scope out and develop SSC standards.

· While international SDOs including ITU are already developing standards in many of the key technology areas related to smart and sustainable cities, those standards may not necessarily reflect the complexity of dealing with a smart and sustainable city as a system of systems, and the specific challenges that this brings. Development of  broader perspective and coordination and collaboration among SDOs will enable earlier and more effective development of ICT infrastructure.
These two factors indicate the following challenges regarding SSC standards that need to be addressed:

· The need to fulfill the needs of city sustainability in social, economic and environmental aspects.
· The need to ensure interoperability between different city systems. 

· The need to take into account the challenges of complex organizational requirements, including interfaces between public sector and commercial organizations, and among commercial organizations.
· The need for the city to be able to manage issues such as privacy, cyber-security, resilience, and data flows on a whole-system basis.

· The need of non-specialist city leadership to be able to understand the many, complex and interrelating ICT issues relating to the move towards a smarter and more sustainable city and how to put together the right portfolio of standards requirements to ensure that their projects are able to succeed. 

· The need to ensure that standards being developed by Study Groups within ITU take into account the requirements of smart and sustainable cities.
· The need to ensure consistency with SSC standards being developed by other international standards bodies.
· The need to ensure standards organizations are connected with basic (non-ICT) technical areas to understand their needs and develop proper solutions.

6.3
Types of standardization work

Given the challenges identified above, there are a number of types of SSC standards-related work that could potentially be undertaken by ITU and that could support cities in becoming smarter and more sustainable:

· developing standards related to ensuring interoperability and coherence between different city systems and to enable cities to assess progress and benefits from smart city initiatives

· studying SSC related issues (such as city security, city resilience, privacy and data protection etc.) in partnership with the related Study Groups and Focus Groups within ITU, to:

○
identify if there are any gaps in existing standards relating to those issues – so that these can then be tackled by the related standards groups

○
develop guides for city leadership on how to bring together the appropriate portfolio of related standards in that area that will enable them to tackle that issue

· developing guides that match the suitability of the various ICT techniques to the plenty of services a smart sustainable city needs, highlighting best practices available.
· developing guides to the key technologies and trends, in partnership with the related Study Groups and Focus Groups within ITU, aimed at SSC practitioners, to help them understand the relevance of these technologies and trends, and the standards underpinning them can have in implementing their smart city strategies. 

· liaising with related ITU Study Groups and Focus Groups and with other international standards bodies, potentially in partnership with ISO TMB SAG on Smart Cities, to:

○
ensure that standards being developed in technologies related to smart and sustainable cities, and within individual city systems, take into account any specificity relating to smart and sustainable cities

○
identify developing good practice that might be developed into ITU standards

○
support co-ordination of international work on SSC standards to avoid overlaps and ensure greater consistency between the standards developed
A document of ITU-T FG-SSC provides a list of standards that have already been developed in the area of smart and sustainable cities, a description of the work that other standards bodies are doing in this area and a summary of key networks and initiatives that are developing good practice and guidelines for cities [b-FG-SSC standard].

7
Outlines of SSC standard needs and gap analysis
This section outlines the task of future standardization, existing gaps and organizations where potentially collaboration could be sought for each aspect proposed in Figure 1. 
7.1 
Smart Sustainable City service standards
7.1.1
E-Government
7.1.1.1
Task

The standardization of e-government should support the services related to government affairs that are provided to city residents.
NOTE – The technologies of e-government include but are not limited to: information sharing, electronic document sharing, and data directory service.
The tasks include, but are not limited to:
· developing guidelines for the services of e-government related to SSC including: online city information availability, online civic engagement, online support for new city residents, strategies to enable ICT literacy of residents, etc.
· developing a series of technical standards including the terms and definitions, service models, information management, and safety and security etc. in the e-government of SSC.
· providing necessary collaboration for joint activities in this field between ITU-T and SDOs conducting related work on SSC, consortia and forums.

NOTE – There is a technical report on integrated management for SSC which involves the services of e-government in ITU-T FG SSC [b-FG-SSC management].
NOTE – There are some fundamental standards on information technologies in ISO/IEC, including:
· vocabulary, 
· metadata registries, 
· software product evaluation, 
· security techniques (evaluation criteria for IT security, digital signatures with appendix, entity authentication, non-repudiation), 
· open systems interconnection (security frameworks for open systems, systems management) 
NOTE – There are some fundamental standards on data exchange service, including:
· office automation
· real-time information releasing
· transparency around governmental decision-making and open data
· electronic public-opinion polling
7.1.1.2
Gap
Standards linked to the above mentioned e-government services are still required in the following areas:
· government affairs that benefit the city and residents (emergency response, decision making, etc.)
7.1.1.3
Relationships

ISO/IEC
ISO/IEC JTC1 (Information Technology)
7.1.2
Transport
7.1.2.1
Task
The standardization of transport issues in SSC should fulfill the requirements of passengers, drivers, vehicles, traffic infrastructures, etc. 
NOTE – The services of city transport system include, but are not limited to: traffic information services, traffic telematics, information exchange between V2V, V2I, and V2X, traffic emergency processing.
The tasks include, but are not limited to:
· developing guidelines for integrated services within SSC intelligent transport systems.
· developing Recommendations for guidelines and best practices related to the services and functional requirements of the traffic emergency processing for SSC.
· developing Recommendations for guidelines and best practices related to the implementation of SSC mobility and transport services with a view to addressing environmental challenges.

· providing necessary collaboration for joint activities in this field between ITU-T and SDOs, consortia and forums conducting related work on SSC.

NOTE – There is a technical report on ICT infrastructure for SSC which involves facilities of IoT in FG SSC [b-FG-SSC infrastructure]. There are several TCs working on traffic/transport standardization in ISO/IEC.
7.1.2.2
Gap
The standards related to the transport services mentioned above are still required in the following areas:
· integrated service within ITS
· information exchanges of networked vehicles
· energy efficiency of transport for SSC
7.1.2.3
Relationships

ITU-T FG CarCom (Focus Group on From/In/To Cars Communication)
ITU-T FG Distraction (Focus Group on Driver Distraction)
ITU-T CITS (Collaboration on ITS Communication Standards)
ITU-T Q12/SG13 (Distributed service networking)
ITU-T Q4c/SG15 (PEV communications)
ITU-T Q27/16 (Vehicle gateway platform for telecommunication/ITS services /applications)
ISO/TC 241 (Road traffic safety management systems)
ISO/TC 204 (Intelligent transport systems)
7.1.3
Logistics
7.1.3.1
Task
The standardization of logistics in SSC should fulfill the service requirements related to consignor，consignee, carriers, goods, and warehouses. 
The tasks include, but are not limited to:
· developing guidelines for integrated services regarding logistics in SSC, including: supply chain services, business intelligence, and electronic payments etc.
· developing Recommendations for guidelines and best practices related to the implementation of logistics services with a view to addressing environmental challenges.
· providing necessary collaboration for joint activities in this field between ITU-T and SDOs conducting related work on SSC, consortia and forums.

NOTE – The GS1 standard focuses on the management of objects in the supply chain and is widely accepted as an international standard.
7.1.3.2
Gap
Standards related to the above mentioned logistics services are still required in the following areas:
· integrated services on logistics in SSC
· energy efficiency of logistics for SSC
7.1.3.3 
Relationships

Globe Standard 1

7.1.4
Public safety
7.1.4.1
Task
The standardization of public safety in SSC should fulfill the service requirements of citizens. 
NOTE – The services of public safety for SSC include, but are not limited to: crime reduction, tackling natural and man-made disasters, emergency response.
The tasks include, but are not limited to:
· developing guidelines for services relating to public safety and security in SSC, including: crime reduction, anti-terrorism, disasters management, emergency response, etc.
· developing guidelines relating to measures and facilities of public safety and security in SSC, such as: flood control, fire control, food and drug quality tracing, etc.
· providing necessary collaboration for joint activities in this field between ITU-T and SDOs, consortia and forums conducting related work on SSC.

NOTE – There is a technical report on overview of SSC and roles of ICT which involves disasters alert in FG SCC [ITU-T TR overview].
NOTE – The ISO TC 223 works on the organizational resilience, business continuity and emergency management in societal security. 

7.1.4.2
Gap
Standards relating to the services of public safety mentioned above are still required in the following areas:
· integrated management of public safety and security.
7.1.4.3
Relationships

ITU-T FG SWM (Focus Group on Smart Water Management)
ISO/TC 223 (Societal Security)
7.1.5
Healthcare
7.1.5.1
Task
The standardization of healthcare in SSC should fulfill the service requirements of city residents, patients, hospitals and health centers. 
NOTE – The services of healthcare include but are not limited to: e-health monitoring services, health informatics, medical informatics, telemedicine.
The tasks include, but are not limited to:
· developing guidelines for services related to healthcare in SSC based on existing related healthcare standards, including: electronic health records, electronic medical records, medical resources and information sharing, telemedicine, etc.
· developing guidelines for the system and interfaces with existing related healthcare standards.
· developing guidelines for the strategy of improving resident health such as: mitigation of exposure to EMF, noise, pollution, etc.
· providing necessary collaboration for joint activities in this field between ITU-T and SDOs, consortia and forums conducting related work on SSC.

NOTE – WHO, CEN/TC 251, ISO/TC 215, ITU-T SG13, ITU-T FG M2M are working on all aspects in healthcare standards covering areas from doctors and nurses to patients, from hospital to home and electromagnetic fields. These standards are widely used in the healthcare industry.
7.1.5.2
Gap
Standards related to the healthcare services mentioned above are still required in the following areas:
· management of public healthcare issues in SSC.
7.1.5.3
Relationships

ITU-T SG13 (Future networks, including cloud computing, mobile and next-generation networks)
ITU-T FG M2M (Focus Group on Machine-to-Machine Service Layer)
ISO/TC 215 (Health informatics)
IEC TC108 (Safety of electronic equipment)

WHO
CEN/TC 251 (Health informatics)
HL7

7.1.6 
Governance of urban infrastructure
7.1.6.1 
Task
The standardization of the governance of urban infrastructure in SSC should fulfill the service requirements of city infrastructures.
NOTE – The city infrastructures include but are not limited to: road transport, street lighting, urban landscape, urban underground pipelines.
The tasks include, but are not limited to:
· developing guidelines for services related to urban governance in SSC based on those existing urban governance standards.
· developing guidelines for the system and interfaces with those existing urban governance application in SSC.
· developing Recommendations for integrated management in SSC (high level requirements, framework, meta-model, data fusion, management services, cooperation in creation of infrastructure and sharing among service providers etc.).
· providing necessary collaboration for joint activities in this field between ITU-T and SDOs, consortia and forums conducting related work on SSC.

NOTE – There are some technical reports on integrated management and corresponding best practices in FG SSC which concentrates on decision making, urban operations and services [b-FG-SSC management].
NOTE – ISO TC 268 is working on the management of smart community infrastructures. Also, some national organizations, such as ASCE (The American Society of Civil Engineers) and the counterpart in China, have this kind of standards and technical documents. 
7.1.6.2
Gap
Standards related to the governance of urban infrastructures, as mentioned above, are still required in the following areas:
· integrated management of SSC (high level requirements, framework, meta-model, data fusion, management services, cooperation in creation of infrastructure and sharing among service providers etc.)

7.1.6.3
Relationships

ISO TC 268 (Sustainable development in communities)
ASCE (The American Society of Civil Engineers)
SAC/TC426 (Digital Technique of Intelligent Building and Residence Community)
7.1.7 
Energy and resources management
7.1.7.1
Task
The standardization of energy and resources management should fulfill the service requirements of industries, residential dwellings and public facilities related to energy and resources management in SSC.
NOTE – The energy and resources management includes, but is not limited to: power supply, water supply and sanitation, oil supply, gas supply, city minerals.
The tasks include, but are not limited to:
· developing guidelines for energy consumption in SSC (data collection, statistics, analysis, etc.).
· developing guidelines for resources supervision in SSC.
· developing guidelines for energy efficiency in SSC.
· developing Recommendations for methodology of energy evaluation in household. 
· providing necessary collaboration for joint activities in this field between ITU-T and SDOs, consortia and forums conducting related work on SSC.

NOTE – ISO, IEC and ITU-T are working on the smart grid and smart metering in energy and resources management as well as on energy efficiency. However, since the scope and boundary of the standards is not limited to the region of a city, more efforts related to integrated energy and resources management, including power, gas, water and sanitation in cities, is required.
7.1.7.2
Gap
Standards related to the services of energy and resources management mentioned above are still required in the following areas:
· integrated energy and resources management of SSC (monitoring, statistic, analysis, etc.)
7.1.7.3
Relationships

ITU-T FG Smart Grid (Focus Group on Smart Grid)
ITU-T WP3/SG5 (ICT and climate change)
ITU-T Q25/SG16 (IoT application and services)
ISO/TC 242 (Energy Management)
ISO/IEC JTC 1/SG 1  (Information Technology/Smart Cities)
IEC TC 57 (Power systems management and associated information exchange)
CEN/CENELEC/ETSI Joint Working Group on Smart Grid

CEN/CENELEC/ETSI Joint Working Group on Smart Meters

7.1.8
Environmental protection
7.1.8.1
Task
The standardization of Environmental Protection should fulfill the service requirements of industries and residential dwellings related to environmental protection in SSC.
NOTE – The services of environmental protection include but are not limited to: EMF, solid waste management, E-waste management, pollution source monitoring, toxic substance monitoring, noise monitoring.
The tasks include, but are not limited to:
· developing Recommendations for integrated environmental assessment in SSC (EMF, solid waste management, e-waste management, pollution source monitoring, toxic substance monitoring, noise monitoring).
· developing guidelines for exposure to environment pollution (EMF, chemicals, radiation, noise, etc.). 

· providing necessary collaboration for joint activities in this field between ITU-T and SDOs, consortia and forums conducting related work on SSC.

7.1.8.2
Gap
Standards related to the services of environmental protection mentioned above are still required in the following areas:
· integrated environmental assessment
· exposure to environment pollution
7.1.8.3
Relationships

ITU-T WP3/SG5 (ICT and climate change)
ISO/TC 207 (Environmental management)
7.1.9
Climate change
7.1.9.1
Task
Standardization related to climate change should fulfill the service requirements of industries related to climate change in SSC.
NOTE – The services of ICT and climate change for SSC include, but are not limited to: tackling climate change in cities.
The tasks include, but are not limited to:
· developing guidelines for climate change assessment (adaption and mitigation) in SSC.
· developing guidelines for ICT use in GHG emissions.
· providing necessary collaboration for joint activities in this field between ITU-T and SDOs, consortia and forums conducting related work on SSC.

NOTE – There is a technical report on ICT for climate change adaption in cities in FG SSC [b-FG-SSC climate]. 
7.1.9.2
Gap
Standards required related to the services of climate change mentioned above are still required in the following areas:
· climate change assessment (adaption and mitigation) in SSC.
· ICT use in GHG emissions.
7.1.9.3 
Relationships

ITU-T WP3/SG5 (ICT and climate change)
UNFCCC
7.1.10
Districts
7.1.10.1
Task
Standardization related to districts should fulfill the service requirements of residents, communities in SSC.
The tasks include, but are not limited to:
· developing Recommendations for smart districts, including scenarios, use cases, best practice, and security etc.
· developing Recommendations for smart communities with linkage to e-government, public safety, emergency response, healthcare, energy and resources management, etc.
· providing necessary collaboration for joint activities in this field between ITU-T and SDOs, consortia and forums conducting related work on SSC.

7.1.10.2
Gap
Standards related to the services of districts, mentioned above, are still required in the following areas:
· smart districts.
· smart community interface to e-government, public safety, emergency response, healthcare, energy and resources management, etc.
7.1.10.3
Relationships

ISO/TC268/SC 1 (Sustainable development in communities/Smart community infrastructures)
7.1.11
Buildings and residential dwellings
7.1.11.1
Task
The standardization of buildings and residential dwellings should fulfill the service requirements of public buildings and dwellings in SSC.
NOTE – The services of public building and residential dwellings include, but are not limited to: building information modelling, building automation.
The tasks include, but are not limited to:
· developing Recommendations for buildings and residential dwellings, including scenarios, use cases, best practice, and security etc.
· developing Recommendations for smart homes with linkage to safety and security, emergency response, entertainment, tele-medicine, etc.
· developing Recommendations for smart buildings and homes with linkage to resources management including distributed and renewable energy, etc. 
· providing necessary collaboration for joint activities in this field between ITU-T and SDOs, consortia and forums conducting related work on SSC.

NOTE – There is a technical report on Smart buildings in FG SSC which concentrates on ICT impact on building and household [b-FG-SSC building].
7.1.11.2
Gap
Standards related to the building and residential dwellings mentioned above are still required in the following areas:
· smart homes with linkage to safety and security, emergency response, entertainment, tele-medicine, etc.
· smart buildings and home with linkage to resources management including distributed and renewable energy, etc. 
7.1.11.3 
Relationships

ITU-T SG5 (Environment and climate change)
ITU-T SG15 (Networks, technologies and infrastructures for transport, access and home)
ITU-T SG16 (Multimedia coding, systems and applications)
ISO/TC 205/WG3 (Building environment design/Building Automation and Control System (BACS) Design)
7.2 
Information and communication technology standards
7.2.1
SSC framework, architecture and information model
7.2.1.1
Task
The standardization of SSC framework, architecture and information model should be based on and expand the related ICT standards, supporting the development of SSC.
The tasks include, but are not limited to:
· developing Recommendations for:

–
terms and definitions related to SSC from an ICT perspective.

–
characteristics, high-level requirements and general capabilities of SSCs.

–
information model of SSC from a spatio-temporal perspective.
–
ICT infrastructure/services available in SSC/ architecture framework and technical requirements of SSC.

· developing Recommendations on: guidelines, methodologies and best practices to help cities to deliver ICT services including (but not limited to) integrated management, IoT, big data and open data with a view to addressing social, economic, environmental challenges.

· providing the necessary collaboration for joint activities in this field between ITU-T and SDOs, consortia and forums conducting relevant work on SSC.

NOTE – There are several technical reports on SSC terms and definitions, characteristics and attributes, infrastructure which concentrates on ICT infrastructure in FG SSC [ITU-T TR SSC Def] [ITU-T TR overview] [b-FG-SSC infrastructure].
7.2.1.2
Gap
Standards related to the above framework, architecture and information model technologies are still required in the following areas:
· terms and definitions.
· characteristics, high-level requirements and general capabilities.
· spatio-temporal information model.
· ICT infrastructure/architecture framework and technical requirements.
· guidelines, methodologies and best practices to help cities to deliver ICT services including integrated management, IoT, big data and open data.
7.2.1.3
Relationships
ITU-T SG5 (Environment and climate change)
ISO TC 268/SC 1 (Sustainable development in communities/ Smart community infrastructures)
ISO/TMB SAG SCities (Strategic Advisory Group on Smart City)
ISO/IEC JTC1/SG 1 (Information Technology/Smart Cities)
IEC/SMB SEG 1 (Systems Evaluation Group - Smart Cities)
7.2.2
Network and information security
7.2.2.1
Task
The standardization of network and information security should be based on and expand the related ICT standards, supporting the security requirements of SSC.
The tasks include but are not limited to:
· developing guidelines for network and information security in SSC.
NOTE – There is a technical report on SSC security which concentrates on Cyber-security, data protection and cyber-resilience in FG SSC [b-FG-SSC security].
7.2.2.2
Gap
Standards related to the above network and information security are still required in the following areas:
· overall Cyber-security in SSC.
7.2.2.3
Relationships
ITU-T SG17 (Security)
ISO/IEC JTC 1/SC 27 (Information Technology/Security techniques)
7.2.3
Sensing layer standards
7.2.3.1
Task
The standardization of the following technologies should be implemented in the sensing layer of SSC:
· IEEE 1451 Smart Transducer Interface

· ISO/IEC JTC 1 SC 31 and AIM PDF417 Barcode Symbols

· ISO/IEC JTC 1 SC 31 and EPC global RFID

· ZigBee/6Lowpan Wireless Personal Area Network

· Wireless MBus
· Global Positioning System

· video surveillance

· smart metering
The tasks include, but are not limited to:
· developing guidelines for the application of Smart Transducer Interface in SSC.
· developing guidelines for the interface of Barcode Symbols in SSC.
· developing guidelines for the interface of RFID in SSC.
· developing guidelines for the gateway of ZigBee/6Lowpan in SSC.
· developing guidelines for the gateway of Wireless MBus.
· developing guidelines for the interface of Global Positioning System in SSC.
· developing guidelines for the application of video surveillance in SSC.
· developing guidelines for the interface of smart metering with related services in SSC.
7.2.3.2
Gap
Standards related to the SSC sensing are still required in the following areas:
· The standardization of IEEE 1451 Smart Transducer Interface is not widely used in all services in SSC, especially in the industrial control field. There are still some standards to be researched related to the interface of Smart Transducer Interface with related SSC services.
· Interface standards of barcode symbols systems to provide SSC services.
· Interface standards of RFID systems to provide SSC services.
· Interface standards of Global Positioning System. The joint standardization activities of Global Positioning System should take into account the requirements of some relevant services in SSC, such as transport, logistics, etc.
· Interface standards of video surveillance systems with other ICT systems such as GIS, clouding computing, big data, etc. considering relevant applications in SSC, such as public safety, urban governance, transport, etc.
· Interface standards for smart metering with related services in SSC, such as Energy and resources management, Environmental Protection, Climate change, etc.
7.2.3.3
Relationships
ISO/IEC JTC 1 SC 31 and AIM

ISO/IEC JTC 1 SC 31 and EPC global
ISO/TC 213 (Dimensional and geometrical product)
IEEE1451
IEEE802.15.4+ ZigBee Alliance and IEEE802.15.4+IETF 6Lowpan
Network Video Interface Forum
Physical Security Interoperability Alliance

7.2.4 
Communication layer standards
7.2.4.1
Task 
The standardization of the following technologies should be implemented in the communication layer of SSC:
· Ethernet

· xDSL

· EPON/GPON

· SDH/DWDM/OTN
· GSM/WCDMA/CDMA

· LTE TDD/FDD

· EMF
7.2.4.2
Gap
There are some technology requirements that should be researched and fulfilled for the IoT and M2M applications based on the communication layer standards in SSC.
7.2.4.3
Relationships
ITU-T SG15 (Networks, technologies and infrastructures for transport, access and home)
IEEE 802.3

3GPP

3GPP2
7.2.5
Data layer standards
7.2.5.1
Task 
The standardization of the following technologies should be implemented in the data layer of SSC:
· cloud computing
· data exchange

· GIS

The tasks include, but are not limited to:
· developing guidelines for the interface of data layer standards in SSC.
· developing Recommendations for the future needs of Big data, open data etc. supporting various SSC services.
7.2.5.2
Gap
Standards related to the data layer are still required in the following areas:
· big data providing support to various SSC services.
· spatio-temporal framework providing geographical location and navigation for various SSC services.
7.2.5.3
Relationships
ITU-T SG13 (Future networks including cloud computing, mobile and next-generation networks)
ITU-T SG17 (Security)
ISO/TC 68 (Financial services)
ISO/TC 222 (Personal financial planning)
ISO/TC 211 (Geographic information and Geomatics)
DMTF

HL7
OGC
7.2.6
Application and support layer standards
7.2.6.1
Task 
The standardization of the following technologies should be implemented in the application support layer of SSC:
· SOA
· information presence 
· integrated management
· decision making
NOTE – There is a technical report on integrated management tackling the challenges of urban administration in FG SSC [b-FG-SSC management]. 
The tasks include, but are not limited to:
· developing guidelines for the interface of application support layer standards in SSC.
· developing guidelines for 3D virtual reality of SSC, city simulation, web service for SSC etc.
7.2.6.2
Gap
Standards related to the application support layer are still required in the following areas:
· virtual reality
· city simulation
· web service for SSC
7.2.6.3 
Relationships
SIGGRAPH
OGC
W3C
7.3
Management and assessment standards
7.3.1
Strategic planning and partnership building
7.3.1.1
Task 
The standardization of the following technologies should be implemented in the strategic planning and partnership building of SSC.
The tasks include, but are not limited to:
· developing guidelines and best practice for the requirements analysis in SSC.
· developing guidelines and best practice for the strategic planning mechanisms and methods in SSC.
· developing guidelines and best practice for the partnership building mechanisms and methods in SSC.
7.3.1.2 
Gap
Standards related to the strategic planning and partnerships building in SSC are still required in the following areas:
· mechanism and methods for the strategic planning and partnership building.
NOTE – There is a strategy report on "building SSC" in FG-SSC [b-FG-SSC leaders].
7.3.1.3
Relationships
ISO/TMB SAG SCities (Strategic Advisory Group on Smart Cities) 

IEC/SMB SEG 1 (Systems Evaluation Group - Smart Cities)
ISO/IEC JTC 1/SG 1 (Information Technology/Smart Cities)
7.3.2
Deployment and implementation
7.3.2.1
Task 
The standardization of the following issues should be implemented in the deployment and implementation of SSC.
The tasks include, but are not limited to:
· developing guidelines and best practice for the deployment procedures in SSC.
· developing guidelines and best practice for the implementation procedures in SSC.
NOTE – A document on investment in SSC is also very important.
7.3.2.2 
Gap
Standards related to the deployment and implementation in SSC are still required in the following areas:
· procedure for the deployment and implementation.
7.3.2.3
Relationships
DMTF

7.3.3
Management and administration
7.3.3.1
Task 
The standardization of the following technologies should be implemented in the management and administration of SSC.
The tasks include, but are not limited to:
· developing a code of conduct for the management in SSC.
· developing a code of conduct for the administration in SSC.
7.3.3.2
Gap
Standardization related to the management and administration in SSC is still required in the following areas:
· code of conduct for management and administration.
7.3.3.3
Relationships

7.3.4
Resilience and disaster recovery
7.3.4.1
Task 
The standardization of the following areas should be implemented in the resilience and disaster recovery of SSC.
The tasks include, but are not limited to:
· developing guidelines and best practice for the resilience in SSC.
· developing guidelines and best practice for the disaster recovery in SSC.
7.3.4.2
Gap
Standards related to the resilience and disaster recovery in SSC are still required in the following areas:
· identification of inter-relations among the various services impacting resilience and disaster recovery in an SSC.
· procedure and methods for the resilience and disaster recovery.
7.3.4.3
Relationships
ITU-T FG DR&NRR (Focus Group on Disaster Relief Systems, Network Resilience and Recovery)

7.3.5
Evaluation and assessment
7.3.5.1
Task 
The standardization of the following areas should be implemented in the evaluation and assessment of SSC.
NOTE – There are several technical report and technical specifications on key performance indicators of information and communication technologies for smart sustainable cities developed by FG SSC [ITU-T L.KPIs-overview] [ITU-T L.KPIs-ICT] [ITU-T L.KPIs-impact] [ITU-T L.KPIs-supp]. 
The tasks include, but are not limited to:
· developing Recommendations for the methodology of evaluation and assessment for SSC.
7.3.5.2
Gap
Standards related to the evaluation and assessment in SSC are still required in the following areas:
· methodology of evaluation.
· metrics of evaluation.
7.3.5.3
Relationships
ITU-T SG5 (Environment and climate change)
ISO/TMB SAG SCities (Strategic Advisory Group on Smart Cities) 

IEC/SMB SEG 1 (Systems Evaluation Group - Smart Cities)
7.4
Building and physical infrastructure standards
7.4.1 
Urban Planning
7.4.1.1
Task 
The standardization of the following technologies should be implemented in the urban planning of SSC:
· building SSC from the urban planning perspective

Tasks include but are not limited to:
· developing guidelines and best practice for urban planning in SSC.
· developing guidelines for the essential technologies for urban planning such as GIS, electronic mapping.
7.4.1.2
Gap
Standards related to the urban planning in SSC are still required in the following areas:
· city geo-information infrastructure for urban planning

7.4.1.3
Relationships
ISO/TMB SAG SCities (Strategic Advisory Group on Smart Cities) 

IEC/SMB SEG 1 (Systems Evaluation Group - Smart Cities)
OGC
7.4.2
Low carbon design and construction
7.4.2.1
Task 
The standardization of the following areas should be implemented in the low carbon design and construction of SSC:
· energy conservation
· waste recycling
The tasks include, but are not limited to:
· developing guidelines and best practice for the energy conservation in buildings and physical Infrastructure.
· developing guidelines and best practice for the waste recycling in buildings and physical infrastructure.
7.4.2.2
Gap
Standards related to the low carbon design and construction in SSC are still required in the following areas:
· evaluation for low carbon design and construction.
7.4.2.3
Relationships
ITU-T SG5 (Environment and climate change)
UNFCCC
7.4.3
Intelligent building systems
7.4.3.1
Task 
The standardization of the following technologies should be implemented in the intelligent building systems of SSC:
· synergy of intelligent building systems with related ICT systems in SSC.

The tasks include, but are not limited to:
· developing Recommendations regarding the interface of intelligent building systems with related ICT systems in SSC.
· developing guidelines and best practice for the ICT use for intelligent building systems in SSC.
7.4.3.2
Gap
Standards related to the urban planning in SSC are still required in the following areas:
· extended application for intelligent building systems in SSC.
7.4.3.3
Relationships

7.4.4
Building information modelling (BIM)
7.4.4.1
Task 
The standardization of the following areas should be implemented in the building information modelling of SSC:
· synergy of building information modelling with related ICT systems in SSC.

The tasks include, but are not limited to:
· developing Recommendations regarding the interface of Building Information Modelling with related ICT systems in SSC including GIS, navigation, wireless telecommunication etc.
· developing guidelines and best practice for the ICT use for Building Information Modeling in SSC.
7.4.4.2
Gap
Standards related to the urban planning in SSC are still required in the following areas:
· application for the building information modelling in SSC
· hierarchical application for CityGML and IndoorGML in SSC
· combination of BIM with IoT, GIS, wireless telecommunication in SSC
7.4.4.3
Relationships
ISO/TC 59 (Buildings and civil engineering works)
OGC
7.4.5
Traffic systems 
7.4.5.1
Task 
The tasks include, but are not limited to:
· developing guidelines for building intelligent transport system in SSC.
· developing Recommendations and best practices related to the implementation of Intelligent Transport System with a view to addressing environmental challenges.

· providing necessary collaboration for joint activities in this field between ITU-T and SDOs conducting related work on ITS.

7.4.5.2
Gap

7.4.5.3
Relationships
ITU-T FG CarCom (Focus Group on From/In/To Cars Communication)
ITU-T CITS (Collaboration on ITS Communication Standards)
ITU-T Q12/SG13 (Distributed service networking)
ITU-T Q27/16 (Vehicle gateway platform for telecommunication/ITS services /applications)
ISO/TC 241 (Road traffic safety management systems)
ISO/TC 204 (Intelligent transport systems)
7.4.6
Urban pipeline network
7.4.6.1
Task 
The standardization of the following technologies should be implemented in the urban pipeline of SSC:
· urban pipeline informatization

· city geo-information infrastructure 
NOTE – Urban pipelines are usually called lifeline of cites for piped water, sewage, drainage, sanitation, electricity, heating, telecommunications, gas and waste etc.
The tasks include, but are not limited to:
· developing guidelines and best practice for the urban pipeline informatization in SSC.
· developing Recommendations for integrated management of pipeline network including
–
terms and definitions.

–
characteristics, high-level requirements and general capabilities.

–
information model from spatio-temporal perspective.

–
architecture framework and technical requirements.

NOTE – There are several technical reports on infrastructure, integrated management, and smart water management in FG SSC [b-FG-SSC infrastructure] [b-FG-SSC management] [ITU-T TR water].
7.4.6.2
Gap
Standards related to the urban pipeline in SSC are still required in the following areas:
· terms and definitions

· characteristics, high-level requirements and general capabilities

· information model from spatio-temporal perspective
· architecture framework and technical requirements

7.4.6.3
Relationships
ISO/TMB SAG SCities (Strategic Advisory Group on Smart Cities) 

IEC/SMB SEG 1 (Systems Evaluation Group - Smart Cities)
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