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The Innovation Gene for
Smart Cities
| By David He, President, Marketing and Solution Sales Department, Huawei Enterprise
Business Group

A

cross the globe, cities large and small struggling with issues from public security
to traffic congestion are looking for new models, concepts, and technologies.
Smart Cities are the answer.

Huawei believes that ICT is the "innovation gene" for Smart Cities, the core source for
the interoperable networked applications that break the barrier between industry and the
public sector to bring tangible improvements to people's lives.
Huawei is committed to building ICT enablers that feature universal broadband access,
efficient information-sharing, unmatched service agility, and state-of-the-art security for the
Internet of Things (IoT), cloud computing, Big Data, and mobile Internet.
Over the years, we have helped implement more than 100 Smart Cities in 40 countries.
In Chengdu, China, we helped build a cloud platform to provide Infrastructure-as-aService, Platform-as-a-Service, and Software-as-a-Service to 2,000 enterprises – whose
Total Cost of Ownership for IT has plunged by 55 percent.
Huawei helped build the world's first convergent emergency-command system with
multimedia capabilities in Nanjing, China. With integrated trunking of video surveillance
and conferencing functions, Nanjing has deployed a visualized, intuitive Geographic
Information System that accelerates emergency response times by 55 percent.
For Chişinău, Moldova, Huawei has delivered an intelligent transportation network to
capture moving violations in real-time and improve traffic enforcement efficiency by 75
percent. And, at Germany's Dortmund Stadium, Huawei's high-density Wi-Fi platform
enables up to 24,000 spectators to access live match information and purchase items onthe-spot without leaving their seats.
Looking ahead, expect Huawei to continue nurturing the ICT "innovation gene" that
empowers and enlivens the Smartest Cities of the world.▲
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News

News

Enterprise
News and
Announcements
in Q2, 2014
Jun 23-25 Huawei sparked intense interest from the participants
of the International Supercomputing Conference 2014 in Leipzig,
Germany by demonstrating the high-performance X8000 Big Data
appliance. Huawei's end-to-end High-Performance Computing
(HPC) solution delivers five times more computational density than
the average corresponding solution from across the industry.
Jun 15-19 At the 21st World Petroleum Congress in Moscow,
Huawei increased its profile among oil and gas customers by
sharing its vision for smart energy technologies and showcasing
a series of innovative smart energy solutions under the theme
"Innovative ICT Empowers Safe and Efficient Energy."
Jun 12-13 Under the theme "Innovative ICT: the Driving Force
of Omnimedia," the Phoenix TV and Huawei Omnimedia Cloud
Data Center Summit was held in Beijing. At the event, Phoenix TV
and Huawei announced the broadcaster's "2+7" global distribution
program. Representatives from Phoenix TV and Huawei were
joined by experts from mainstream television networks, media
outlets, publishing houses, and the ICT industry to discuss the evolution of omnimedia using the innovations brought to the market
by ICT.
Jun 11-13 Huawei demonstrated its cutting-edge solutions at
Interop Tokyo, 2014, Japan's largest ICT event. The S12700 Agile
Switch and OceanStor Universal Distributed Storage (UDS)
products received Best of Show Awards in the Enterprise Networking and Data Center categories, respectively. Standing out
among comparable products from nearly 300 vendors, these awards
demonstrate that the quality of Huawei's products is recognized in
a Japanese IT market well-known for its sophisticated practices and
stringent quality standards.
Jun 11-13 At Mobile Asia Expo 2014 in Shanghai, Huawei showcased innovative ICT solutions and a wide range of service experience under the theme "Envision a Better Connected World."
Huawei shared its concepts and ideas via keynote speeches, free
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management, increases business agility, and therefore,
is the driver for IT transformations in traditional enterprises.

May 13 The Huawei Elite Club for Channel Partners
hosted its inaugural forum in Beijing where dozens of
Huawei's most successful partners shared their experiences and service policies for implementing customerfacing channel partner and service programs.

lectures, customer meetings, and onsite demonstrations in a series
of strong interactions with participants. Leading with ideas of
safety, convenience, eco-friendliness, and efficiency, Huawei and
other industry players jointly promoted their vision of unlimited
possibilities in a future of interconnected cities.

Photo News

Jun 6 In partnership with the Storage Networking Industry
Association (SNIA) and SNIA China, Huawei held the Massive
Storage Innovation – featuring IP-driven technologies storage forum
in Chengdu. The event was attended by leading manufacturers,
including Seagate, Western Digital, Toshiba, Hitachi, ARM, Marvell,
QLogic, and SanDisk; industry customers such as Alibaba, IBM,
Symantec, Phoenix TV, China Telecom, and China Mobile; and
Huazhong University of Science and Technology. Participants discussed the architectural changes and application innovations that are
occurring as the result of IP-based massive storage.
May 27 Huawei held the 2014 UPS and Data Center Partner
Conference in Shenzhen under the theme "Embrace Challenges
Together, Envision the Future." The event was attended by over
400 partners who shared project experiences and discussed the
latest trends in the UPS and data center sectors.
May 23 Huawei hosted the second annual Global Financial
Services (FSI) Summit in Shanghai. Over 300 guests from global
financial institutions, regulators, research institutes, and Internet
companies discussed the challenges, best practices, and outlook
under the theme "Innovating Omni-Channel Financial Services in
the Mobile Internet Age." Huawei demonstrated its products and
solutions for Innovative Service Channel, Agile Infrastructure, and
Secure Production and Operations.
May 20-22 At Critical Communications World 2014 in Singapore,
Huawei demonstrated how its innovative eLTE solution supports
broadband trunking, video surveillance, and fast system deployment
across industries such as governments, public security, urban rail
transit, airports, and harbors. Huawei also announced the eLTE

May 25-26

Themed "Agility, Weaving the Future,"
The Huawei Network Congress 2014 was
held in Beijing, attracted nearly 5,000 enterprise representatives, industry
experts, and opinion leaders from around the globe. Supported by live
demonstrations and statistical presentations, Huawei unveiled the world's
first service- and user experience-centric Agile Branch Solution and Agile
Gateway Series. Additionally, Huawei showcased its Agile Campus Network
Solution which delivers an unprecedented user experience for management
and breakthrough innovations for customers. For the event, Huawei provided
a relaxed and engaging atmosphere that included activities such as poetry
reading, African aboriginal dance, and classical violin performances.

Solution Alliance with an invitation to partners and developers to participate in
the advancement of eLTE technologies, and showcased professional services as
part of its converged communications telepresence system.

May 15 Huawei hosted the 2014 New Storage Product Launch Conference in
Beijing under the theme "NOW, Changing the Future." The new OceanStor
V3 storage series – a product one generation ahead of the industry – opens
the door to future-proof convergent storage. The OceanStor V3 simplifies IT

Apr 28 The EU-China Green Smart City Cooperation
Exchange Forum , held in Beijing, was hosted by DG
CONNECT, the Directorate General for Communications
Networks, Content and Technology of the European
Commission; the Chinese Ministry of Industry and Information Technology (MIIT), with the support of the
Chinese Academy of Telecommunication Research; the
EU-China Policy Dialogue Support Facility (PDSF);
and Huawei. Together, with approximately 200 representatives that included European ambassadors to
China, and government officials from 30 European and
Chinese cities, attended the forum. The Huawei keynote
speech was entitled "Huawei Innovative ICT, Building
Infrastructures for Smart Cities."
Apr 23-25 Huawei's 11th Global Analyst Summit in
Shenzhen, China attracted nearly 400 analysts; customer,
partner, and media representatives; and business leaders
from world-class companies such as BT, Intel and Volvo.
Under the theme "Promise of a Better Connected World,"
Huawei spoke of the Enterprise Business Group's
performance history and future outlook. Customers
and partners across industries discussed how Huawei
innovations in ICT products and solutions have enabled
users to achieve business success.
Apr 7 The Huawei MicroDC Solution won the "Bronze
Award for Best Green ICT Innovation" at the Hong
Kong ICT Awards 2014 in recognition of product highlights that include centralized O&M control, and simple
delivery and deployment.
Apr 2-3 Intel and Huawei, an Intel global strategic
partner, signed a strategic partnership memorandum at the
Intel Developer Forum 2014 in Shenzhen. At the forum,
Huawei demonstrated a new series of server innovations
built on Intel Xeon processors and delivered a keynote
entitled "Huawei Server Innovations, Geared Up for Big
Data Mining and Mission-Critical Services."▲
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Build a Smart City
Chris Bell

To meet the
challenges
brought by
urbanization, more
than 2,500 cities
around the globe
already have
"smart" projects
in progress –
each collating
vast amounts of
data on municipal
functions. Smart
Cities of the
future will entail
vast information
infrastructures.
>>

| By Chris Bell, from The BBC

n 1997, a London academic published a startling vision on how humans will live in the future.
Professor Michael Batty, a renowned urban planner, summed it up in one phrase: "The Computable
City." By 2050, he says, there will be a "massive convergence" of computers and communications
technologies, with highways and "smart buildings" connected via the internet in new kinds of vast
information infrastructures. "Everything around us," he wrote, "will be some form of computer."

I

"Smart" Projects in Progress
Professor Michael Batty was one of the first people to
recognise a new concept – that of a "smart city."
His only mistake was underestimating just how
quickly such a vision would become reality.
According to a UN World Urbanization Prospects
Report in 2011, 3.6 billion – over half of the world's
population – already live in cities. This will rise to more
than 6.3 billion people, or 75% of the population, by
2050.
Such rapid urbanization places enormous pressure
on transport networks, emergency services and utilities,
some of which are already stretched to capacity.
To meet this challenge, more than 2,500 cities around
the globe already have "smart" projects in progress –
each collating vast amounts of data on municipal functions such as transportation, healthcare, public safety,
utilities and governance.
This data is not just collected from more obvious information sources, such as traffic cameras or the inhabitants themselves, but increasingly from sensors
attached to streetlights, buses and trash bins, and even
buried in the roads themselves.
Piece by piece, this so-called "internet of things" is
helping to build cities that organize themselves – reacting
to everything from a leaking water pipe to a motorway
pile-up – and coordinate resources automatically.
All of these systems will inevitably necessitate an
explosion of sophisticated new technology – the likes of
which even Professor Batty may not have foreseen.

Smart Cities in Action
Take the old Spanish port city of Santander, for example. After an €11M European Union grant in 2011,
over 12,000 sensors have been installed, recording everything from air pollution levels to free parking spaces.
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With diverse information flying around a smart
city, new technology is needed to coordinate not
only this vast amount of data, but also the array
of applications it may have. Huawei Enterprise
is one firm helping to build these agile networks,
as well as the cloud computing data centres that
will help make Smart Cities a reality. >>

Streetlights now
automatically dim
when no one is around,
while trash bins notify
collectors when
they're full. These
advances save local
authorities about 25%
on electricity bills
and 20% on waste
management.
This data has to be
collated with a huge
information infrastructure – in this case, the vast
cloud computing servers of
what Santander calls its "commandand-control center."
In a Smart City, the information being produced
is vast. Some experts estimate that by 2016 we
will generate 4.1 terabytes of information per day
per square kilometre (or 10.1 terabytes per square
mile) of urbanized land area – the equivalent
of more than four average home computer
harddrives.
But the Santander center's purpose is not just
to serve the local government. It also makes this
sensor data freely available to Santander citizens
themselves. Via their smartphones, residents can
access up-to-the-minute information on everything
from local traffic congestion, parking availability,
or even pollen counts.
Other Smart City projects are even more
diverse. In Norway, for example, more than
40,000 bus stops for local transport company
Kolumbus are already making scheduling

announcements via Twitter. Passengers can also scan a type of twodimensional barcode, known as a Quick Response (QR) Code,
affixed to each stop and leave messages about their experiences.
While in Boston, a system called ShotSpotter is using acoustic
sensors to detect and pinpoint the location of gunshots, helping
police reduce crime.

Agility is Key
With such diverse information flying around a Smart City, new
technology is needed to coordinate not only this vast amount of
data, but also the array of applications it may have.
One solution to coordinate data is an "agile network" – a system
that uses new technology to automatically control and configure
data. This data can also be disseminated across a number of varying
devices.
Chinese company Huawei Enterprise is one firm helping to build
these agile networks, as well as the cloud computing data centers
that they hope will help make Smart Cities a reality.
"Driven by the major trends of Big Data, cloud computing,
mobility and socialization, traditional enterprises are becoming
digital enterprises. This calls for a shift of Information Commu-

nications Technology (ICT) infrastructure," says Leon He,
President of Huawei's Enterprise Business Group in Western
Europe. The company has participated in more than 60 Smart City
projects in over 20 countries – from intelligent traffic initiatives
in Ecuador and the Maldives, to emergency services operations in
Nigeria, Venezuela, and Laos.
Another key component of Smart Cities is the speed and
reliability of communication.
In 2013, Huawei Enterprise used its 4G wireless system, enterprise LTE (eLTE), to launch the world's first urban rail network
in Zhengzhou, China. The technology rolls data, voice, and video
transmissions into one network, meaning passenger information
boards, CCTV, and communication-based train control can all be
on the same infrastructure.
Such advances are helping to deliver faster and more reliable
wireless systems that enable local authorities to provide the
services to help meet the needs of their growing cities.
But, as the urban population increases year-on-year, new
challenges will undoubtedly arise – not least in building sustainable
living conditions that do not harm the environment. Inevitably,
these changes will warrant more complex city management requiring ever more intelligent technology.
"Urbanization is one of the biggest challenges around the globe,"
says Johann Strauss, Director of Global Partner Solutions at
Huawei.
"Cities are centers of our modern society – and they are getting
more complex and demanding every day."
With over two decades of accumulated experience in ICT
technologies, Huawei develops and delivers Smart City solutions
including smart transportation, smart grids and smart tourism – all
based on its "Smart City Information Highway" strategy. Huawei is
pioneering a "built-in" strategy to create a common understanding
with industrial partners to build Smart Cities that provide a better
way of living in the future.▲
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Information Highway:
The Foundation for Building
Smart Cities
Liu Min

Smart City
initiatives are
expected to help
government
agencies become
more open and
operate more
efficiently. The
initiatives can
also invigorate
businesses,
promote the use of
green technologies,
and help create safe
and comfortable
lives for citizens.
>>
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| By Liu Min, Director, Government Solution Dept., Huawei Enterprise BG

Smart City capabilities
have become a reality for
municipalities around the world
today. Huawei will continue
to seek collaboration with
industry partners to build
people-centric Smart Cities that
improve the livelihood of all
urban residents. >>

T

he technology innovations of cloud computing, Big Data, mobile Internet, and the Internet of Things
(IoT) are addressing today's urban issues through the creation of intelligent, convenient, and energyefficient information systems. Such systems help city leaders to ensure public security, food safety,
sanitation, energy availability, and reduced traffic congestion.

Agile Architectures Give Momentum
The Smart City ecosystem comprises a variety of
infrastructure components that deliver diverse functions. These components include sensor equipment,
networks, cloud data centers, public-sector information platforms, application-support platforms,
Smart City applications, service-provisioning systems, operation centers, and end-to-end security
measures.
Specific parts of an agile Smart City ecosystem
include the following:
•Pervasive information inputs: Data capture devices such as endpoints, devices carrying electronic
labels, and sensors are deployed across the city to
collect information essential to delivering smart
services.
•Ubiquitous broadband access: A pervasive broadband network is the foundation for implementing
service agility. The network carries communications,
application data, and multimedia services, providing
reasonable QoS assurance and service experience.
Ubiquitous broadband access is available anywhere,
anytime in diverse forms, including Wi-Fi, LTE,
FTTx, and xPON.
•Cloud data center: Providing logistic assurance
that enables a high degree of information sharing,
a cloud data center uses software to virtualize data
center hardware, including servers, network devices,
and storage devices. With virtualization technologies,
one physical platform can be virtualized into separate
resources to carry a variety of Smart City services.
•Public sector information platform: This platform manages and shares Smart City data between
users with different access permissions. Big Data
platforms can be constructed to analyze and add
value to the data collected by the information-sharing
platform for Smart City applications.

•Application-support platform: To improve service
agility, an application-support platform provides
a variety of service capabilities that can be shared
by Smart City applications. These applications include call centers, mobile office functions, unified
communications, and convergent conferences.
•Smart City applications and service-provisioning
system: Typical applications fall into the categories
of Smart Government (eGovernment, safe city, and
intelligent transportation), Smart Industry (smart
campus, smart building, smart business, and wireless
city), and Smart Life (smart healthcare, smart education, smart tourism, and smart community).
•Smart City operations center: This facility uses the
Smart City information system to provide centralized
management with comprehensive information displays
and unified command and control.
•Security mechanisms: Comprehensive end-to-end
security measures include anti-data-leakage, attackdefense, and permission management capabilities.

Innovative High-speed Networks
In addition to providing Smart City planning and
consulting services, Huawei focuses on a "pipe"
strategy, and is committed to building high-performance networks for Smart City initiatives worldwide. Huawei provides both hardware and software,
including communications infrastructure and middleware. Huawei middleware includes Big Data platforms, unified communications, conference systems,
call centers, and mobile office platforms.
Huawei adheres to a strategy of openness and
collaboration, and has established long-term strategic
partnerships with several thousand enterprises
in Smart City projects. As part of the company's
efforts to better integrate with Independent Software
Vendors (ISVs), Huawei has developed an enterprise

Software Development Kit (eSDK) and
established a number of open laboratories.
In addition, Huawei collaborates with
partners to set up Joint Innovation Centers
(JICs) to explore innovation in Smart City
projects that promote sustainable development.
Huawei's Smart City accomplishments
include the following:
•Citywide public information platform:
Huawei has a solid track record in deploying distributed commercial data centers for global customers and can build
advanced citywide public-information
platforms for Smart City services. These
information platforms allow citizens to
access public services, help municipalities
improve decision-making, and create socioeconomic benefits for cities using Big
Data capabilities.
•Ubiquitous broadband access: With
industry-leading network solutions that
include 4G LTE broadband and trunking
technologies, Huawei can provide broadband access from anywhere for anyone,
allowing cities to increase service coverage
and improve service quality.
•Smart and agile business: With innovative Software-Defined Networking
(SDN), data centers, Wide Area Networks
(WANs), and branch networks, Huawei
implements cloud computing and Big Data
services for Smart City projects. Huawei

provides agile networks for customers
based on extensive business experience.
These agile networks enable efficient
service deployment and rapid business
adaptation so that users can enjoy more
convenient network access and use smart
services.
•Comprehensive information security:
With a full range of security products and
solutions, Huawei offers security defenses
with the highest capacity in the industry.
The company's Virtual Private Network
(VPN) + sandbox mechanism implements
multi-dimensional defense for Smart City
data and services.

Smart City Pioneer
Over the past few years, Huawei has
invested heavily in Smart City R&D and
achieved some notable results and awards,
including the "2009 Digital City Solution
Innovation of the Year" from Frost &
Sullivan and the "2010 Outstanding Vendor
for Urban Informatization" from the China
Information Industry Association. To date,
Huawei has been involved in more than
100 Smart City projects in more than 40
countries and regions.
In Liaoyuan, Northeast China, which has
a population of 1.2 million, Huawei built a
unified data center, an integrated scheduling
platform, and a uniform healthcare portal
for the municipality. These Smart City

facilities significantly improved Liaoyuan's
efficiency in city management, public
security, and healthcare.
In Langfang, a city in China's Hebei
Province with a population of 4.3 million,
Huawei provided high-definition cameras,
an integrated video-surveillance platform,
and a comprehensive traffic-management
platform. These installations helped
Langfang reduce its crime rate by 30%,
increase the crime clearance rate by 20%,
reduce urban congestion by 35%, increase
the traffic congestion clearance rate by
20%, and improve video query efficiency
by 200%.
In Beijing, Huawei built an eGovernment
cloud data center, and in only three
months succeeded in migrating multiple
Internet-based services to the dedicated
eGovernment platform: social security,
healthcare, and video surveillance. This
platform has helped Beijing increase
network resource utilization from 16%
to 55% and has reduced security risks by
95%. Maintenance costs were substantially
decreased by reducing the number of
network technical staff from 70 to 5.
Smart City capabilities have become
a reality for municipalities around the
world today. Huawei will continue to seek
collaboration with industry partners to build
people-centric Smart Cities that improve
the livelihood of all urban residents.▲
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A Glimpse at Smart Cities
①

②

③

⑦

⑦ "Ecological City"
command center,
Tianjin, China
⑧ eLTE Rapid telematics
demonstration
⑨ 4G LTE Stadium,
Dortmund, Germany

④

⑩ Huawei eLTE exhibit
attracts customers

⑧

① Automated garbage sort, China
② Safe City, Hefei, China
③ Smart Education, Gauteng, South
Africa

⑨

④ Industry Cloud, Chengdu, China
⑤ eLTE Terminal product
demonstration

⑤
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⑥

⑥ eLTE Safe City product
demonstration

⑩
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eLTE, Making Cities Smarter
Edward Zhang

Huawei eLTE
broadband
wireless provides
flexible support
for processing
and sharing
information
vital to Smart
City rollouts by
taking advantage
of 4G LongTerm Evolution
technology. >>

| By Edward Zhang, Vice Director, Enterprise Wireless Solutions Sales Dept., Huawei Enterprise BG

S

mart cities built on a foundation of ICT technologies, 4G broadband wireless in particular, can
help solve some of today's most critical issues of urban development. These issues include unmet
needs due to population growth, public security problems, intensified gaps in energy supplies,
environmental deterioration, and routine traffic congestion that both frustrates and wastes resources.
With ICT technologies, we are able to plan and
manage cities more efficiently, better safeguard
lives and property, improve operating efficiencies of
major industries, and promote fundamental changes
in urban development. Gaining these benefits demands commitments to a wide range of initiatives,
often referred to as Safe City, Smart Grid, Smart
Transportation, Smart Harbor, Digital Airport, Digital
Rail Transit, and Smart Energy.

Three Smart City Features
● All-round Control and Smart Management
Extensive data collection and analysis by Smart
City service applications is set-up to help city leaders
develop real-time status maps for their communities.
These barometer-like utilities are monitors for
tracking both a wide spectrum of immediate risks
and form the basis of long-term models for managing
investments in capital infrastructure. With this
insight, city leaders are better able to plan, construct,
and manage their municipalities.
For example, by monitoring air and water pollution, city leaders can take prompt action when
the effluent discharge from a particular enterprise
approaches unacceptable levels. Over longer time
frames, collection of traffic information can help
city leaders better plan their roadway and public
transportation routes, and river monitoring helps the
city better prepare for and respond to the effects of
drought or flood.
● Surveillance for Public Security
A variety of sensors and surveillance cameras
deployed across the city can support command decisions and improve emergency response times. The
combination of audio, video, and sensor surveillance
provides commanders with real-time insight into
developing situations in the field. When a potential
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problem is triggered, commanders can dispatch
personnel to the exact location in the most timely
manner. This up-to-the-second input helps coordinate
medical, fire fighting, and police departments to help
reduce injury, save lives, and minimize economic
loss.
● Paperless and Mobile for Efficiency
In Smart City operations, government agencies
work in paperless environments with improved efficiency. Similarly, public utilities such as electricity,
transportation (airports, harbors, subways, taxis, and
buses), and maintenance agencies have paperless
Smart City support in mobile environments.

Three Urgent Problems to Be Addressed
The ways in which information is shared, processed, and applied are critical to Smart City operations – and wireless networks provide the necessary
efficiency for versatile data retrieval and re-transmission. The achievement of "all-round control and
smart management" requires a robust network infrastructure with well-executed support systems.
Additionally, a well-implemented Smart City
system will ensure that information resources are
shared between departments, i.e. surveillance systems
need support intelligence to deliver comprehensive
emergency response options to central dispatch and
first-responder operators.
To achieve this goal, Smart City technologies are
addressing the following three urgent problems:
•Achievement of real-time information transfer.
•Duplicated investment in information systems that
have not anticipated the required scale of information
sharing.
•Application of new technology to everyday services.
Broadband wireless offers straightforward ways

to help solve these problems. For example, eLTE
is a direct replacement for legacy narrowband
trunking networks found in public safety and
utility sectors. Legacy narrowband networks have
focused principally on voice communications and
are incapable of handling even moderate levels of
data or video traffic. The difference in response
time between old and new systems is often minutes
– even fractions of a second – versus hours.
Human factors research reveals that visual inputs
account for over 80% of the total information
absorbed by people. A picture or video clip will
instantly clarify a situation that would be difficult
to describe verbally, or in written language. The
absence of real-time image and video transmission
in an otherwise modern ITC plant would inhibit the

ability to make quick decisions at critical moments.
The lack of a dedicated mobile broadband network able to integrate voice, data, and video services leaves cities to use three very different mobile
networks: a narrowband trunking network, Wi-Fi
data networks, and a 350 MHz video transmission
network, each with its own set of limits. The
narrowband trunking network is poor at transmitting
location information and images, each Wi-Fi data
network covers only a small area, and a 350 MHz
video transmission network cannot support HD
video or multi-point upload services. Moreover,
because the three networks cannot interoperate, each
requires the use of dedicated terminals. Overall, the
inability to consolidate information across the three
networks dramatically reduces efficiency.

Smart City
technologies are
addressing the
following three
urgent problems:
1) Achievement
of real-time
information
transfer;
2) Duplicated
investment in
information
systems that have
not anticipated
the required scale
of information
sharing; and
3) Application of
new technology
to everyday
services. >>

eLTE Supports Smart City Initiatives
LTE, the most advanced 4G technology, features
high bandwidth and low latency, including support
for multiple frequency bands; flexible bandwidth
configurations; and a wide range of voice, data,
and video services with QoS guarantees. These
advantages make LTE the strongest choice for
Smart City mobile networks.
Countries all over the world are exploring the
use of 4G LTE technology to support their ICT and
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How does eLTE differ from conventional
LTE? The "e" in eLTE represents Huawei's
enhanced LTE solution and refers to the
target enterprise market. The third meaning
is that following Huawei's "being integrated"
strategy, Huawei believes that each solution
must be engaged. >>

Smart City initiatives. Government and industry
customers are requiring that new 4G LTE private
networks fulfill demands for high security and
industry-specific services. For example, China
has begun trial use of 1.4 GHz LTE TDD for
eGovernment private networks, and 1.8 GHz
LTE TDD for application-specific uses, such
as subways, airports, ports, and electric power
networks. The United States has opened the 700
MHz LTE frequency band to public security
agencies; the European Union has chosen 3.5 GHz
LTE for eGovernment networks; and the Middle
East and Africa are deploying dedicated LTE
broadband trunking networks for public security
agencies.
How does eLTE differ from conventional LTE?
The "e" in eLTE represents Huawei's enhanced
LTE solution and refers to the target enterprise market. Huawei's eLTE solution inherits the benefits
of traditional LTE technology and leverages those
benefits for private network users. These users face a
common problem: their disparate networks result in
low collaboration efficiency and make it difficult to
obtain the range of services they require. Huawei's
eLTE solution addresses this problem and delivers a
new service experience.
The eLTE solution aims for the enterprise
market by targeting the needs of public security,
transportation (airport, port, and railway), electric
power, mining, and other public/private enterprises.
Each segment has a specific use-case, with different
service requirements and application scenarios.
Following Huawei's "being integrated" strategy,
we believe that each solution must be engaged – a
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To date, Huawei's eLTE solution has won
61 enterprise network contracts around the
world, covering a wide range of applications.
Many of these applications relate to Smart
City projects and are a clear indication that
Huawei's eLTE solution is helping make
Smart Cities everywhere. >>

third meaning for eLTE – which has involved the
creation of an environment for partner collaboration
that includes open development of eLTE terminal
chips and consolidating resources with our channel
partners to provide competitive, industry-specific
solutions for enterprise users with end-to-end, fullservice support.

eLTE for Smart City Applications
For all-round control and smart management,
eLTE provides a high-performance wireless broadband network with ubiquitous coverage. Huawei's
eLTE solution is the only certified high-speed
mobile communications solution in the world that
is effective at vehicle speeds up to 430 km/h and
coverage areas as wide as 100 km.
This solution provides a smooth broadbandenabled information transmission platform that
supports 100 Mbit/s downlink and 50 Mbit/s uplink
rates. The Huawei eLTE solution allows flexible
timeslot configuration and supports HD video
surveillance and data-collection services. These
features enable users to have real-time views of
surveillance areas, and with it, the ability to direct
emergency personnel remotely.
Huawei's eLTE platform integrates a wide
range of services on a single network, including
telepresence, Intelligent Video Surveillance (IVS),
and Emergency Command Center (ECC) systems.
The integration allows resource scheduling with
multimedia assistance (voice and live video) that
improves collaboration between departments and
interoperates with other communications systems,
including narrowband trunking networks such

as Public Land Mobile Networks (PLMNs) and
Private Automated Branch Exchanges (PABXs).
Huawei's eLTE solution supports mobile and
paperless office capabilities with application-specific features. For example, the Terminal Operating
System (TOS) used in ports enables distribution of
assigned tasks to ground vehicles and containercrane operators; for airports, the eLTE solution
retrieves ground-service data for tracking vehicle
operators, cleaning crews, and baggage handlers;
and for the railway industry, the Huawei eLTE
solution supports Passenger Information System
(PIS) and Communications-Based Train Control
(CBTC) services to improve transport capacity and
passenger comfort.

Collaboration to Meet Specific Needs
Huawei collaborates with nearly 30 partners
in the eLTE Solution Alliance for developing
terminals and accessories that fit public and private sector requirements in public security, transportation, and energy. Channel customers and
industry organizations are joining the effort to
accelerate broadband development in private wireless networks.
Huawei's end-to-end eLTE solution has proven
useful in a variety of fields. At sports venues,
for example, Huawei's platform provides video
surveillance and resource scheduling service across
departments. These capabilities allow management
control with a clear overview of the entire venue, to
ensure staff coordination and crowd safety during
large-scale activities.
In Nanjing, China, eLTE is an integral part of

the "Smart Nanjing" infrastructure that supported
the 2nd Asian Youth Games in 2013, and has also
proven effective in a trial deployment for Smart
Youth Olympics, Smart Industry, and Smart Center
campaigns.
In heavy industry, eLTE is addressing the realtime requirements of electric power plants with
an ultra-broadband network that provides low
latency and QoS guarantees that enable power
plant personnel to maintain a live-updated visual
presentation of status and configuration information.
In another energy-related application, eLTE
has enabled the offshore Norwegian oil platforms
to transmit production data in real time over
distances as long as 37 km from the mainland.
For the transportation field, the wide coverage
area, low-latency, anti-interference capabilities,
and QoS guarantees make eLTE technology
a secure, efficient choice. In China, Huawei
has helped the Port of Tianjin accomplish a
30% increase in efficiency, and in Zhengzhou,
eLTE provides real-time video surveillance and
streaming TV broadcasts to subway trains to both
ensure passenger safety and enhance their travel
experience.

LTE in the Global Market
To date, Huawei's eLTE solution has won 61
enterprise network contracts around the world,
covering a wide range of applications. Many of
these applications relate to Smart City projects and
are a clear indication that Huawei's eLTE solution
is helping make Smart Cities everywhere.▲
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Agile Networks Propel
Smart City Mobile Networks
Deng Hao

Smart Cities
take advantage
of agile network
infrastructures
to quickly adapt
to changing
requirements.
>>
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| By Deng Hao, Senior Engineer, Huawei Enterprise Networking Product Line

Mobile Internet Era Calls for Agile Networks
In Smart City projects, network infrastructure
plays a crucial role in capturing citizen-related
and environmental data from various devices. The
close relationship between these data sources and
the applications that provide Smart City services
means that the network infrastructure is constantly
adapting to changes in both inputs and application
needs. In contrast to conventional IT networks, agile
infrastructures are built to tightly couple upper-layer
applications with the underlying data transmission
channels.
Of all the smart applications, the most important
is a Location-Based Service (LBS) that collects
the real-time locations of users. Using Multiple-In/

Multiple-Out (MIMO) radio techniques, Wi-Fi devices
maintain precise location information to enable better
data transmissions without wasting power. This
internal location data can be leveraged as higher-level
location information for device users – one of the
ways in which the network infrastructure can work
closely with Smart City service applications.
Smart City infrastructure networks greatly extend
the reach of urban data collection and is designed
to detect changes in normal user and environmental
behaviors in real-time. The Wi-Fi network collects
user information, and gateways collect environmental
data from numerous sensors deployed indoors, outside
buildings, and along roadways.
Both Metropolitan Area Networks (MANs) and

campus networks that support smart applications are provisioned to detect user
access, protect user privacy, and monitor
end-to-end service quality. In addition, the
networks perform real-time allocation and
adaptation of network resources based on
user status and security conditions.
As increasing numbers of people use
mobile devices to access network services, developers for industrial and
personal applications are shifting their
priority to mobile platforms which, in
turn, drive the use of smart services. In
practice, the migration to an increasingly
large proportion of users on the move is a
challenge for managing network resources
and security. To address this specific
challenge Huawei has determined that the
architecture for Smart City infrastructure
must evolve towards Software-Defined
Networks (SDNs) that maximize the
collaboration between networks and security devices.
Smart City data centers are also experiencing revolutionary changes due to Big
Data and web-based applications. Unlike
traditional data centers with centrally deployed mainframe and midrange computers, Smart City data centers use a
distributed deployment of servers. One
click of a web-based smart application
requires collaborative processing by multiple servers. In this context, virtua-lization
of computing and storage resources is
crucial. Virtualization allows resources
to be migrated, expanded, and released
dynamically depending on traffic changes,
thus implementing flexible and efficient
resource utilization.
To cope with changing requirements
as Smart Cities evolve, networks must
be able to detect changes in network
traffic automatically. This capability helps
identify security risks and enables the
network infrastructure to react dynamically

As a leading global ICT solution
provider, Huawei collaborates
with civic authorities around the
world to build agile networks
that help municipalities make
Smart Cities a reality. >>

based on preconfigured policies to ensure
efficient and secure data center operation.
As most city residents access Smart City
services on mobile handsets, good service
experiences depend on high-speed mobile
network access. Providing this access in
crowded places such as business centers,
sports venues, and public transportation
can be challenging. Wi-Fi is the optimal
choice in these venues. Unlike traditional
unattended Wi-Fi access, Wi-Fi access in
a wireless city project is manageable and
can create additional revenue opportunities
through value-added services such as LBS
and Online-to-Offline (O2O) services that
provide online information able to bring
customers into real-world stores.

Huawei: Making Smart Cities a
Reality
Smart Cities need a wide variety of infrastructure components, including data
centers, MANs, campus networks, wireless
networks, and IoT sensor networks. For
each, an important attribute is agility –
the ability to adapt quickly to changing
requirements. To provide a reference for
network agility, Huawei and its industry
partners have proposed the innovative
Smart City Network Agility Index. This
index enables planners to assess Smart
City Key Performance Indicators (KPIs)
such as service awareness, consistent user
experience, security, QoS monitoring, and
interworking between applications.
As a leading global ICT solution provider, Huawei collaborates with civic
authorities around the world to build agile
networks that help municipalities make
Smart Cities a reality. By adopting the agile
network architecture in Smart City projects,
municipalities can overcome the constraints
of legacy IP networks and build a sound
network infrastructure for the smooth and
rapid rollout of smart services.▲
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Public Sector Information
Improves the Sharing Economy
Wang Wenpeng

An interoperable
Public Sector
Information
platform is a
core resource
for every Smart
City project. It
is designed to
share information
resources and
enable service
collaboration
between
heterogeneous
systems across
multiple sectors
and departments
within a city. >>

| By Wang Wenpeng, Data Center Solution Expert, Huawei IT Product Line

or Smart City infrastructures, Public Sector Information (PSI) platforms pool and share public-sector
data across urban authorities. Meeting this goal requires that the PSI platform handle many of the
basic tasks needed for any Smart City: exchanging, organizing, cleaning, and converging public-sector
data across the municipal domains. These capabilities enable data mining and transfer services for smart
applications running on both access-controlled government networks and open public networks.

F

Components of the PSI Platform
The cornerstone of Huawei's Smart City solution
framework is the PSI platform that consists of three
primary components: an urban data-exchange, an
information resources directory, and an urban portal.
Built on widely-recognized information technologies such as Service-Oriented Architecture
(SOA), cloud computing, and the Internet, a modern
PSI platform offers city-wide, Single Sign-On (SSO)
access to a consolidated set of information resources
and application systems. These systems implement
smart community, governance, city-management,
healthcare, commerce, and agricultural functions
that are integrated with a centralized exchange with
efficient access across interoperating systems.
● Urban Data Exchange
Based on universal identification coding, an
urban data exchange maps heterogeneous data onto
a uniform standard. This mapping enables free data
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exchange between heterogeneous systems across
city departments and sectors. The result is city-wide
interoperability that helps urban authorities eliminate
isolated "information silos."
The urban data exchange system consists of:
•Switching Center: The core of the exchange
switching platform functions as a front-end data
buffer for the shared resources library. The switch
center routes, forwards, and processes data, including
heterogeneous systems through the use of an adapter.
•Front-End Processor (FEP): Deployed at the network edge of each government agency, the FEP
isolates the internal application systems from the external network.
•Extract, Transform, and Load (ETL): Located
between the shared information resources library and
the switching center, the ETL subsystem pulls data
from multiple sources, applies a conversion function for
specific uses, and stores the converted data in the shared

library. The ETL subsystem also shares the
data through the Switching Center.
•Bridging: This subsystem exchanges
data between FEPs and eGovernment
agency applications. Data exchange can be
automatic or manual.
•Transmission: This subsystem connects
the Switching Center and FEPs for secure
data transmission.
● Information Resources Directory
An information resources directory system organizes collected resources based on
syntax, semantics, and policies to facilitate
information retrieval. A government information resource directory can be defined as a metadata tool for discovering,
locating, recognizing, evaluating, selecting,
organizing, and managing information
resources by category, subject, and application.
A government information resources directory system involves three roles and six
activities. The three roles are the provider,
manager, and user of the information resources directory. The six activities are
planning, cataloging, registering, releasing, maintaining, and querying. The
provider plans and catalogs the content of
the information resources directory. The
manager registers and releases content, and
maintains the system. Users can query the
content.
● Urban Portal
An urban portal is a unified Smart City
website that supports data application,
release, approval, access, and display. The
system serves to integrate upper-layer
smart applications.
An urban portal system incorporates a
broad assortment of information-rich functions, including data registration, user and
rights management, coded queries, news
bulletins, industry applications, Internet
of Things (IoT) interactions, technical
knowledge-base, and training.

Significance in Building the PSI
Platform
Because municipal governments may
have as many as 40 or 50 departments
needing to share information, the PSI
platform is a major step toward more effective city operations, including resident information checks, taxation, court-case processing, and emergency management.
● Resident Information Checks
The PSI platform consolidates the information about each city resident from
multiple government agencies. From
police, civil affairs, education, and healthcare agencies, city officials have up-todate information to ensure that residents
get the services to which they are entitled.
● Taxation
Taxation authorities can monitor revenue
sources and improve efficiency by using
the following information provided by the
PSI platform:
•Enterprise registration information from
industry and commercial departments.
•Construction project permits by agencies and committees.
•Deed and title information from property administration bureaus.
•Transaction records from land bureaus.
•Registrations from the department of
motor vehicles and police departments.
•Social security information.
•Water, electricity, and gas usage data
from public utilities.
● Court-case Processing
Courts expedite case processing using
the following information provided by the
PSI platform:
•Enterprise registration information from
industry and commercial departments.
•Resident information from police departments.
•Marriage information from civil affairs
departments.
•Deed and title ownership from property

The cornerstone of Huawei's
Smart City solution framework
is the PSI platform that
consists of three primary
components: an urban dataexchange, an information
resources directory, and an
urban portal. >>

administrative bureaus.
•Ownership information from land bureaus.
•Insurance information from social security bureaus.
•Taxation information from tax authorities.
•Deposit records from banks.
•Other property-owner information.
● Emergency Management
In case of an emergency, the PSI platform facilitates emergency command and
decision-making by sharing the following
information:
•Geographical data from land bureaus.
•Emergency data from police departments.
•Meteorological data from forecasting
services.
•Flood and drought prevention data from
hydrology departments.
•Land-use activities from environmental
protection authorities.

Summary
The PSI platform for Smart City solutions is designed to share information
resources and enable service collaboration
between heterogeneous systems across
multiple sectors and departments within a
city. The PSI platform minimizes repeated
build-outs and wasted resources while
promoting a broad range of Smart City
operations.▲
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Understanding Top-Level
Design for Smart Cities
Tian Linyi

| By Tian Linyi, Director, Industry Standards Dept., Huawei Enterprise BG
Luo Jun, Senior Engineer, Industry Standards Dept., Huawei Enterprise BG

Top-level designs for a Smart
City must follow a citizen-centric
philosophy, including guidelines
for integrating city governance
with a transformed model for
operations. >>

M

any Smart City initiatives around the globe are currently in the exploratory phase as there is
no consensus on what a Smart City really is. There are differing interpretations of the Smart
City concept between cities, which leads to a wide range of IT infrastructure investments and
development capabilities. For example, many cities have developed separate smart applications, such as
Smart Tourism, Intelligent Traffic, or Smart Logistics that result in sometimes isolated and incompatible
information silos.

Luo Jun

A Smart City
requires a holistic
design and toplevel coordination
to provide
guidelines for the
use of real-time
sensors and the
efficient sharing
of information. >>
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For Huawei, a Smart City is not a patchwork of
separate, disparate smart applications; it is a holistic
program driven to adoption by top-level design that
provides the guidelines for auto-sensing how a city
looks and feels in real-time by efficient information
sharing across sectors and industries. A wellconceived Smart City will avoid the inefficiency of
decentralized and repeated investments.

Defining the Smart City
A Smart City is a complex mesh of systems
across sectors such as transportation, energy,
water, and healthcare. By centrally managing these
sectors, a Smart City enables the sharing of data
and capabilities across systems. As sharing increases over time, the most innovative and widely
adopted applications will establish the trend lines for
intelligent infrastructure development, public service
convenience, social management refinements, ecosystem health, and optimized industry structures.
The construction of Smart City infrastructure
is a deliberate process underpinned by best-practice methodologies. The US, EU, and UK have announced their methodologies and practices regarding
top-level design for Smart Cities, including OASIS
Transformational Government Framework (TGF),
European Interoperability Framework (EIF), Smart
City Framework (SCF), and G-Cloud. These
key references articulate a number of common
viewpoints, for example;
•Suitable to local conditions: Each city has its
own issues, so there is no one-size-fits-all Smart City
solution.
•Extensive cooperation: Reliance on top-down administration cannot make a Smart City a success;

instead, there must be an official
program in which all stakeholders
participate.
•Data opening: City policies
must allow access to the data. An
information-sharing platform and
marketplace for ideas must be set up to
encourage innovation in applications.
•Long-term evolutionary process: A Smart City
must be an iterative process built in phases, with
clear guiding principles, vision, roadmaps, and
delivery programs.
•Government first: By reducing costs and improving the efficiency of public services, a smart
government is the first step in building a Smart
City. Governments must transform themselves in
areas such as leadership and governance, operating
models, procurement management, digital asset
management, and channel management.

Smart City Top-Level Design Methodologies
Top-level designs for a Smart City must follow
a citizen-centric philosophy, including guidelines
for integrating city governance with a transformed
model for operations.
Cities may have different priorities, but the
ultimate goal is the same: to improve local quality
of life. When drafting a top-level design, city
leaders must use both digital communication and IT
technologies to resolve compromises that involve
politics, law, competing organizations, and technical
resources. The best outcomes come about when
citizens and businesses engage collaboratively in
service design, provisioning, and delivery. En route,
the city's budget model must likely change; and

operating efficiencies must be improved.
Three areas with top priority are:
● Business Management
City leaders must design a clear vision that best suits local
conditions, including a phased roadmap under the direction of a
dedicated leadership team. The team ensures 1) the openness of
city data for information sharing, and 2) the availability of service
procurement and supply models.
(a) Vision: The vision for a Smart City must be clear (measurable), competitive (differentiated from others based on local
characteristics), and inclusive (including political, economic, and
environmental factors). Designs should focus on:
•Citizen-centric design and delivery models.
•Universal digitalization of city spaces and systems.
•An open, collaborative process for information collection and
sharing.
(b) Roadmap: An effective Smart City roadmap is a pragmatic
framework with clear goals in achievable phases. A typical Smart
City roadmap may cover five main phases, as shown in Figure 1.
•Plan: Key deliverables of this phase include guiding principles,
a vision for the city, a framework for realizing benefits, and a

Smart City roadmap. The Smart City roadmap will cover setting
up a leadership team, transformation of procurement and supply
models, identification of IT and digital assets, a priority action plan
to map the city's interoperability needs, and the formulation of risk
management strategies.
•Initiate: This phase focuses on 1) obtaining quick results with
minimal technology expenditures to enhance the confidence of
stakeholders, and 2) rapid integration of the roadmap with city
governance structures to guide future investment.
•Deliver: In this phase early investments will have taken effect,
and a series of more significant investments can be added; for
example, opening an information-sharing platform to support
the transparency of city data and introducing a one-stop citizen
services portal to improve public services.
•Consolidate: This phase focuses on increasing Smart City
services and applications, learning from shared data and user
feedback, and developing longer-term business solutions and
technology architecture strategies.
•Transform: As Smart City services reach critical mass, the
roadmap should expand the project scope and complete the
transition to an IP platform that fully complies with the vision. The
IP platform must be agile and responsive to changing requirements
going forward.
● Service Management
The goal of Smart Cities is to implement a vision of privacyprotected, abundant, and effective services for citizens, businesses,
and government. To achieve this, city leaders must continue to
innovate and enrich services, add channels for more convenient
access to services, and establish identity and privacy management
measures to protect users.
(a) Service innovation
Service innovation flows from external-to-internal when services
are driven by requirements to stimulate socioeconomic benefits;
and is internal-to-external when services are optimized and
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consolidated to reduce costs and improve quality.
•Requirements-driven service transformation
A Smart City program must innovate services
in three ways: First, change the role of service
providers from government-led to citizen-involved
to citizen-led so that citizens can shift from
passive service recipients to active service cocreators. Second, innovate services such as city
and business applications built on transparent
government data, one-stop services integrated
with government services, and new information
sites driven by citizen uploads. Third, service
innovation requires three enablers: 1) Set up a
citywide information marketplace through an
information-sharing platform, 2) Change the
city's internal culture by encouraging openness
and cooperation, and 3) Implement government
policies and financial support.
•Consolidation-driven service transformation
Typically, services are built around specific
functions and the creation of vertical silos. Smart
City leaders need to drive collaborative innovation
across these vertical silos, promote service integration, and focus on citizens' demands.
Service integration across vertical silos must
not involve organizational restructuring when a
virtual business organization based on customer
requirements is easily implemented.
Measures taken to ensure service transformation
include establishing dedicated customer support
teams to classify services based on specific customer groups; consolidating existing service
resources; understanding the requirements of
customer groups and providing citizen-centric,
trusted, and interactive services; supporting
new business models and ensuring they operate
securely and reliably; and mapping out clear
actionable strategies and assessment methods.
(b) Channel innovation
A Smart City offers multiple channels that
enable consumers to enjoy services at lower
costs. Top-layer designs for a Smart City must
analyze consumer behavior and habits to ensure
these channels are efficiently managed. Measures
include:
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Smart City leaders
need to drive
collaborative
innovation across
these vertical silos,
promote service
integration, and
focus on citizens'
demands. >>

•Providing one-stop services by efficiently
managing channels.
•Ensuring a consistent experience over multiple
channels.
•Sharing channels for better reuse.
(c) Identity and privacy management
Opening up data for more services and channels
can fuel innovation, but it can also create identity
and privacy concerns. Identity data is generally
managed and protected with multiple security
protections; however, Smart Cities can take a
three-pronged approach to identity and privacy
management:
•An open business architecture: applies a trust
mechanism between a wide range of organizations
that collaboratively formulate policies and open up
data to each other.
•An open technical architecture: protects
privacy by using Service-Oriented Architecture
(SOA) to provide services instead of directly
offering original data.
•A citizen-centric trust model: enables citizens
to control their own identity information where the
use of such information is fully visible.
● Technology and Data Asset Management
To accelerate, eliminate the risk, and lower
the cost of Smart City initiatives, a flexible IP
architecture and a unified information aggregation
and sharing platform is needed. This requires two
main elements:
(a) Digital asset identification and management
City information resources and systems struggle
with these challenges:
•Lack of central planning and design, resulting in information silos that cannot be comprehensively managed.
•Decentralized information resources that set
barriers against information sharing.
•No centralized IT platform and disparate IT
systems in specific organizations that cannot be
joined to create synergy.
•Limited usage and repeated investment,
wasting huge amounts of money.
•Exclusive internal management systems that do
not interact with citizens.

Smart City leaders must radically change the
silo-based approach to management and instead
adopt centralized city planning, construction,
management, and operations. They should also
analyze major information resources and systems
across the city, prioritize those with the greatest
potential for reuse, and establish governance rules
and processes to maximize asset reuse by city
partners. Information assets may include:
•City/User data, including population, legal
bodies, geographical, and macroeconomic data.
•Application interfaces, for example, an Application Program Interface (API) for querying
PM2.5 data.
•Information and Communications Technology
(ICT) infrastructure, for example, data centers,
networks, and cameras.
(b) Open, service-oriented, citywide IT architecture
A top-level citywide IT architecture is essential
to integrating city technology and data assets. With
traditional project- or engineering-based design,
cities often get locked into particular technology
solutions and suppliers, which lower scalability,

Deliver

Vision

Initiate

Quickly release
services with
minimal risks
while
maximizing
benefits.

interoperability, and adaptability to meet changing
market and city demands. Smart Cities must set up
an open, citywide, and service-oriented strategic
IT platform where "open" means easy innovation
and evolution, while "service-oriented" means easy
reuse and scalability. City partners and suppliers
can then converge over time to establish a multilevel competitive landscape and ecosystem that
covers the platform, service, and application layers.
City leaders should work with all stakeholders to
establish and maintain this type of IT architecture
to better open up, share, and reuse information
resources and data so as to help build and innovate third-party services. Smart City leaders
and stakeholders should also develop a phased
migration plan towards that architecture.

Summary
Top-level design is a necessary step forward into
the world of Smart Cities. A Smart City has the
vitality to evolve based on citizens' requirements. It
is born from the wisdom of the citizens for whom
it provides services – a Smart City is best when
generated by citizens, for citizens.▲

Identify opportunities and
increase investment into
key projects to increase
returns.

Consolidate

Plan
Implement differentiated design to
ensure that required services are
fully articulated and all stakeholders'
interests are considered and
assured to the greatest extent.

Top-level design
is a necessary
step forward
into the world of
Smart Cities. A
Smart City has the
vitality to evolve
based on citizens'
requirements. It
is born from the
wisdom of the
citizens for whom it
provides services –
a Smart City is best
when generated
by citizens, for
citizens. >>

A smarter city

Collate user feedback on
service experience and
make summaries to
continuously improve
solutions.

Transform

Expand
project
service
scope and
continuously
improve IT
platforms
to flexibly
respond to
changing
business
and
customer
requirements.

Five phases of a typical Smart City roadmap
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The Smart City
agenda must
consider the needs
of all stakeholders
by giving equal
consideration to
environmental
protection
and urban
transformation. >>
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Sharing Progress at the EU-China Green
Smart City Cooperation Exchange Forum
| By Chinese Academy of Telecommunication Research, MIIT

he EU-China Green Smart City Cooperation Exchange Forum, held in Beijing on April
28, 2014, gave voice to new ideas and strategies for Smart City development. The Forum
was hosted by the European Commission Directorate-General for Communications
Networks, Content & Technology (DG CONNECT) and the Chinese Ministry of Industry and
Information Technology (MIIT) with the support of the Chinese Academy of Telecommunication
Research, the EU China Policy Dialogue Support Facility (PDSF), and Huawei. Approximately
200 representatives, including officials from MIIT and DG CONNECT, European ambassadors
to China, and government officials from 30 participating European and Chinese cities, attended.
The following excerpts from speeches delivered during the Forum express ideas and concerns
of the progress and challenges of Smart City construction.

T
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To retain
Chinese values
in urbanization,
China needs
to tailor its
urbanization
strategies to find
its own optimal
approach to urban
development. The
EU has extensive
experience in
urbanization and
is willing to share
it with China. >>
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As a result of discussions over the last
three years, China and the EU have reached a
consensus that urbanization efforts must consider
the needs of all stakeholders, encourage citizens
to participate in Smart City construction and
development, and put social modernization high
on the Smart City agenda. The EU has had good
success achieving sustainable geographic, cultural,
and economic development and environmental
protection during the course of urbanization
and looks forward to the economic and urban
transformation that China is undertaking. At
the same time, both sides understand they must
consider their locale in a growing globalized
economy and the advantages ICT technology
presents to each stakeholder. The EU is confident
that both sides can cooperate more extensively
and create more platforms for dialogue in the
future.

In November 2013, the China-EU 2020 Strategic
Agenda for Cooperation was signed, setting
out China and the EU's shared aims to promote
cooperation in various areas of urban development.
China released the New Urbanization Plan (20142020) , stressing that urbanization should be
people-oriented and attach greater importance to
environmental protection. The European Commission
maintains that people come first in urbanization and
equal consideration should be given to environmental protection and urban transformation. The
new urbanization plan highlights Chinese cultural
attributes in keeping with China's traditions and
time-honored history. To retain Chinese values in
urbanization, China needs to tailor its urbanization
strategies to find its own optimal approach to urban
development. The EU has extensive experience in
urbanization and is willing to share it with China.
However, we recommend China avoid copying all
such experience because what works in the EU may
not transfer completely into China. The EU expects
to cooperate with China to find a sustainable, green,
and smart urbanization path suitable to China's
heritage to ensure that the culture of each city is well
preserved.

A Smart City has always been a key investment
area for Huawei with many successful Smart
City projects both inside and outside China. In
Beijing, Huawei and the local government jointly
implemented the Auspicious Cloud project, which
enabled information sharing among government
agencies. In Chengdu, Huawei built an industrial
cloud for an enterprise campus, making cloud
services available to all companies throughout
the campus. In Guangzhou, Huawei took the
lead in building an eGovernment cloud platform,
providing cloud services for government agencies,
enterprises, and citizens. In the UK, Huawei
constructed a broadband network to enable a multiagency emergency dispatch response system with
multimedia utilities and services covering the
entire national infrastructure, including air, sea, and
ground transportation facilities. In Australia, Huawei
cooperated with its partners in building an intelligent
energy management system for the University of
Melbourne and reduced energy consumption by
62.5% for the university. Huawei plans to continue
its focus on ICT infrastructure and team up with
partners to build Smart Cities of the future.

In ancient China, wise men of the time did well
to properly plan out streets and buildings, making
cities livable. Since the recent economic reforms
and the "OpenUp" programs, China has achieved
unprecedented economic growth at the expense of
the ecological environment. We should leverage the
wisdom of the ancients and make efficient use of ICT
technologies to create an ecological environment that is
pleasant and safe to live in.
The Haidian District of Beijing has been working
hard to achieve this goal. We have set up a public
service platform for all citizens and a knowledgemanagement service platform for citizens and enterprises. We use cloud computing and Big Data technologies to consolidate data and offer personalized
services for citizens and enterprises using intelligent
analysis. We leverage ICT technologies to properly
plan education resources. In the next several years, all
students enrolled in primary and secondary schools
in the Haidian District can attend classes over the
education platform, delivered by the best teachers in
the district. Moreover, the district has established a
medical information system that covers all people in
this district and enables sharing of medical resources
between hospitals, providing better medical services for
all patients. Haidian District is also setting up a districtwide PM2.5 monitoring system to accurately identify
pollution sources and provide data for future decisionmaking.
Haidian District deploys a district-wide private
optical network, a private wireless network, and a
cloud data center so that all citizens in the district can
enjoy free Wi-Fi services in key areas and venues.
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27

Features

According to a
recent market
research, the
global market
potential for Smart
City solutions
will reach US$408
billion by 2020,
25% of which is
related to solution
design, research,
and engineering
services. >>

Features

Steve Turner
Head of Future Cities, City of Manchester, UK
Manchester has a glorious history. It was one of the most important industrial
cities in the world. It built the first passenger railway, established the first public library, and
developed the first computer. As time passed, traditional industries in Manchester encountered many
challenges. These challenges had huge impacts on the development of the city, including population
decline, unemployment, environmental deterioration, and serious economic stagnation. Similar issues
may accompany the development of some cities in China in the near future.
Over the past 50 years, Manchester has been endeavoring to undertake urban transformation
and has made great achievements in the fields of finance, professional services, innovative digital
technology, and new media, biology, and medicine. Twenty-five Nobel laureates have studied at the
University of Manchester, and the city of Manchester ranks first among all cities in the UK in terms of
investment interest.
According to a recent market research, the global market potential for Smart City solutions will
reach US$408 billion by 2020, 25% of which is related to solution design, research, and engineering
services. Manchester will focus on this market segment.
Manchester is heavily invested in eGovernment. Each resident in Manchester has an ID number.
They can use this number to visit the official Manchester website to access 500+ services. For
example, they can access the electronic library, query their tax information, and look for transportation
or hotel information to plan their weekend. The official website handles an average of 15,000 requests
every day. The platform has made life much more convenient for the residents in Manchester.
Many public sectors in the UK outsource their eGovernment services. Manchester is not one of
them. We want to keep learning and thinking by developing our own eGovernment services. And we
believe that money will be saved if we can do this on our own. We are always thinking and tinkering
with ideas in how to improve our Smart City. From an ecological perspective, we pursue low-carbon
and efficient urban development to ensure that our people's needs are properly met and they benefit
from urban development.

Peter Bjorn Larsen
Business Development Manager, City of Copenhagen
Copenhagen aims to become a Smart City that offers the world's best urban
environment and a unique urban life. To achieve this goal, we plan four milestones: green and blue
capital, carbon-neutral capital, clean and healthy city, and world's best city for cyclists.
We need to work with the targeted use of data in solving problems, with new or known technology
in new ways, with efficient use of the municipality or city resources, and with new ways of involving
citizens or businesses. We want to find an approach that can help address all problems, not one
solution to each problem.
We first identify specific challenges and what the city needs and then take proper action to address
those challenges and needs. One example of a specific action we are taking is building a data portal
through which the government can interact with enterprises and city residents. We call this portal
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"Copenhagen Data" and it provides previously stored data as well as real-time data.
One major challenge to address is internal coordination. In Copenhagen, we need to coordinate
seven administrations to implement Smart City projects. To facilitate coordination, we set up a project
coordination board that consists of representatives from each administration. The representatives jointly
make strategic decisions.
Another big challenge is to efficiently use the data we have. In Denmark, we have numerous open data
sources from government agencies, public service sectors, transportation departments, and so on. However,
data is scattered and not fully utilized. Therefore, we are building an open data platform to integrate varied
data sources so that the government can easily obtain the data they need to make informed decisions. This
platform is not only available to the government but also to enterprises. It provides useful information for
enterprises and helps improve the relationship between the government and enterprises.

Qiu Aijun
Deputy Director of the Economic and Information Commission, Nantong, Jiangsu
Province
In September 2013, Nantong was selected as a pilot city for EU-China Green Smart City Cooperation.
During its Smart City initiative, Nantong committed to build an ecologically civilized city. By giving
full consideration to the administrative role of the government and the resource allocation function of the
market, Nantong has innovated effective industrial development. In practice, we focus on five guiding
principles:
First, we always integrate Smart City construction with an ecological plan. Like all cities in China,
Nantong must control traffic congestion, environmental pollution, safety threats, and many other types of
issues. To address these issues, Nantong deploys advanced ICT technologies to optimize the infrastructure,
maximize the use of natural resources, and build a harmonious cultural environment with the goal of
becoming a low-carbon Smart City.
Second, we pay equal attention to unified planning and staged implementation. We invited Cap Gemini,
one of the world's foremost consulting companies, to help us integrate, plan, construct, and complete
the top-level Smart City design. We also cooperated with Datang Telecom in infrastructure construction,
industry cultivation, information consumption, and smart applications. We formulate annual plans and
foster major projects to ensure that our top-level design goals are implemented as planned.
Third, we encourage comprehensive integration and system innovation. Depending on the public
information platform, we established a new resource-sharing system to integrate comprehensive
data support with public administration. By carrying out project construction and system innovation
simultaneously, we are building an integrated government that provides one-stop service. We consider the
specific requirements of each area when setting up information systems. These systems can interwork with
the public information platform to provide powerful data support for Smart City construction.
Fourth, we insist that citizens benefit from Smart City construction. Therefore, we actively promote the
construction of smart health, smart education, smart travel, smart transportation, and smart communities to
ensure that our citizens can enjoy the benefits Smart City offers.
Fifth, we value and know how to coordinate the proper use of talent. Talent is the key to building an
ecologically Smart City. We proactively adapt to the talent flow and have built a system that helps us recruit
high-end talent and make proper use of our best human resources.▲
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Smart City – Working
Toward Maturity
| By Chinese Academy of Telecommunication Research, MIIT

Smart City
initiatives are
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with no stop
sign in sight,
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improve resource
utilization and
refine capabilities
for serving
citizens and
enterprises. >>

Smart City Concepts
While the definition of a Smart City may vary widely, the standard for
judging a city's "intelligence" is the effectiveness with which the city manages
its resources and enhances the level of livability for residents.
A popular notion regarding smart cities emphasizes the use of Information
and Communications Technology (ICT) – a concept that encompasses the
Internet of Things (IoT), cloud computing, and Big Data – to make municipal
services more interactive and efficient. Though rather than interpreting success
from a technology perspective alone, a Smart City may be best viewed as a
collective effort to thrive under challenging conditions.
Smart City initiatives can be analyzed from two perspectives: scope and
content. In terms of scope, most ongoing projects involve key city infrastructure and services, or are geared to providing smart solutions to the
problems of a particular industry.
The content of a Smart City project involves infrastructure upgrades with
smart applications or the deployment of new services (i.e. smart parking or
personal health monitoring), that are relatively easy and do not interfere with
ongoing administration. It is generally more difficult to upgrade existing key
infrastructure components into next-generation smart service enablers, such as
introducing smart water or electric meters.

Global Trends
Smart City projects around the world exhibit similar growth characteristics
in administration, services, financing, business models, technology, and
government incentives.
● City Administration: Cohesive and Open
A multitude of tools and technologies are available to encourage various
segments of society to participate in Smart City initiatives, including open and
inclusive networks; open data infrastructure; use of visualization, emulation,
and gamification; citizen participation; and coordinated administration.
● Services: Smarter, More Personalized
A wide variety of Smart-City services have been deployed around the world
to address the problems and priority issues facing each city:
•Smart Transportation: analyzes traffic data collected by sensors and adjust
traffic signals in real-time to mitigate traffic congestion.
•Smart Grids: improve distribution efficiency and enable electric companies
to find and resolve problems quickly.
•Smart Public Security: monitors activities in cities in real time in
coordination with police, fire, and transportation agencies.
•Smart Healthcare: monitors patients at home and relieves the pressure on
hospitals with limited resources.
•Smart Education: provides virtual classrooms and innovative study
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The majority of Smart
City services focus on
energy, environment, and
transportation, using ICT
to reduce costs, improve
the utilization of resources,
and reduce pollution and
greenhouse gases. >>

environments that are more productive
and safer for students otherwise exposed
to city hazards.
The majority of Smart City services
focus on energy, environment, and transportation, using ICT to reduce costs,
improve the utilization of resources,
and reduce pollution and greenhouse
gases. By providing convenient public
transportation options, smart services
helps reduce the number of private
vehicles on the road and helping all commuters reduce travel time.
● Financing: More Diverse
Very capital-intensive, the most common financing tools employed in Smart
City projects around the globe include
public/private partnerships, green bonds,
performance contracts for saved energy,
tax-increment financing, crowdfunding,
and private investment.
Cities around the world are actively
exploring new business models to
finance and launch Smart City projects.
New models implemented so far include
cloud-based pay-as-you-go services that
capture income from data mining, pilot
programs, and smart procurement.
● Technologies: Integrated and
Comprehensive
A multitude of technologies are employed in Smart City implementations,
including broadband access, IoT, personal
intelligent devices, cloud computing,
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and Big Data. In all cases, the overall goal is to
enhance the urban data supply or actualize the
opportunities created by data services.
● Government Incentives: More Stimulus
The governments of Korea, Japan, and
Singapore, among others, are pushing for pilot
projects led by top domestic companies to resell their Smart City solutions to emerging
economies.

Smart Cities and Technological
Innovation
Technology development is moving forward
on many Smart City fronts, and is influencing
innovation it broadband access, IoT, personal
devices, cloud computing, Big Data, and analytics.
● Broadband Access
In Europe, most pilots are operating with a
combined broadband penetration rate of over
50%, and a 4.9 Mbits/s average bandwidth.
China's fixed broadband and 3G penetration rates
are 14.1% and 29.9%, respectively, or 44% in the
aggregate – and the rates of fixed access for twothirds of the pilot cities are above the national
average level.
● Internet of Things
Most pilot cities are actively promoting the
IoT as a public service platform. Based on
the idea of open data and open infrastructure,
IoT applications will use urban Internet infrastructures to make ICT resources and public data
accessible to everyone.
From networked glasses to smart shoes,
"things" can use smart gateways specifically
designed for IoT use to mediate the data to and
from users based on security and need to know.
In all cases, APIs enable applications to use the
data programmatically, and emerging interfaces
are designed to provide standard ways to
communicate with sources as diverse as RadioFrequency ID (RFID) tags, traffic monitors,
smart electric meters, and pollution monitors.
● Personal Intelligent Devices
Powerful computing devices such as smart-
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phones and tablets that generate huge amounts
of data are catalyzing the opportunity to build
large-scale solutions for local populations. As the
coverage of intelligent devices increases and city
leaders see how smart services are improving
people's lives, services accessible on intelligent
devices will increase significantly.
Information security poses a challenge to the
use of smart services on personal intelligent
devices. Developers must carefully consider
information security and data protection as
smartphones are used to provide smart services
and generate service data.
● Cloud Computing
Pilot cities are deploying cloud-computing
services to lower the overall cost of service
delivery and enable a mechanism for quickly
responding to the needs of the public. Many EU
cities have accumulated extensive experience
in this area, but most of the pilot cities in China
are still in the initial stage of cloud computing
implementation.
● Big Data Mining and Analytics
The growing maturity of Big Data mining
and analytics technologies is helping pilot
cities develop smart applications by leveraging
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Smart City: working towards maturity
enormous amounts of data from various sources.
The Chinese cities of Shanghai and Ningbo are
using Big Data to optimize their transportation
systems and reduce pollution. In Spain, the city of
Barcelona is using advanced analytic methods to
develop "Better City" Indicators.
A number of challenges must be overcome to
fully explore the potential of Big Data mining
and analytics, including a shortage of data-mining
professionals, incomplete policies on privacy
protection, and the growing demand for innovative
technologies to obtain, store, encrypt, search, share,
and analyze data.

Suggested Next Steps
Smart City construction is a long-term evolutionary process. Cities inspired by the Smart
City model can look forward to continuous opportunities to revamp municipal infrastructures and
enhance their ability to serve their citizens and
businesses. The figure above shows basic steps that
Smart Cities will go through to improve resource
utilization and advance to the top of the Smart City
"evolutionary" chain.
In following a series of balanced steps to
gradually enhance city services, cities can make
changes without placing excessive pressure on
existing urban systems.

Smart City projects present a number of challenges to urban planning and construction. To
ensure successful projects, city leaders need
to gradually expand the necessary capabilities,
especially those related the feasibility of replacement technologies and managing public/
private partnerships.
Knowledge-and-experience-exchange platforms
will help facilitate goal attainment in Smart City
projects of any size. This type of platform is playing
an important role in helping cities attain the maturity
needed for the next steps in their evolution. Ideally,
policy makers, enterprises, and city leaders will
collaborate to enable particular smart-city functions
or respond to specific challenges.
In the early stages of Smart City planning, city
planners and administrators need to cooperate
intensely with "stakeholder" enterprises to ensure
that development is both technically and financially
feasible, and sustainable. Of equal importance,
enterprises that provide smart solutions need to
understand the issues municipal authorities face
and view challenges from a city management
standpoint. From this perspective, enterprises
will be able to better develop smart products and
solutions tailored to Smart City requirements and
help municipalities maximize investment returns
from scarce resources.▲
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Huawei eLTE: Propelling
Industries into the 4G Era
Xu Zhiyu

Huawei eLTE
solutions support
industries driven
to build the
infrastructure
required to
implement
"Smart City"
services. >>

| By Xu Zhiyu, General Manager of Huawei Enterprise Wireless Domain

uawei has won 61 enterprise network contracts worldwide for its innovative eLTE solutions. We have
contributed to the success of many initiatives by delivering eLTE platforms and services across a wide
range of applications, including Smart City, Smart Grid, Smart Transportation, Smart Harbor, Digital
Airport, and Smart Energy.

H

In this era of exploding growth in information
and communication services, the deployment of a
sound network infrastructure is mission-critical to
the success of any eLTE initiative, as achieving high
transmission efficiency and speed depends upon
proper dimensioning of the broadband resources

that support overall performance. The technical
advantages of eLTE are designed to scale upward
to support long-term growth, and the Huawei eLTE
platform is extensible to take advantage of the natural
momentum of the technology industry to continuously
add functionality.

Our eLTE solutions possess a rich variety
of enhanced features designed to meet the requirements of specific industries and users. The
integration of voice, data, and video monitoring
services on a single network has dramatically
simplified the management of network resources.
Huawei is showing that eLTE platforms can meet
a wide variety of user requirements for multiservice applications by delivering high bandwidths
and enforcing flexible ratios between uplink
and downlink channels; the adoption of Layer 3
encryption ensures network security and reliability;
and compliance with standard interoperability
protocols and SDK specifications to encourage
developers and partners to collaborate in the effort
to provide better eLTE services.
Huawei's eLTE solutions are poised to make
even greater contributions in every aspect of Smart
City construction.

Key Industries Implementing eLTE
Solutions
eLTE solutions are being adopted widely around
the world by civil administrations, transportation,
energy, and power agencies, as well as wireless
Internet Service Providers. Huawei's Safe City
platform is the flagship eLTE solution for government services, and Digital Rail Transit is the eLTE
counterpart of Safe City for the transportation
industry. The oil and gas industry is also deploying
an eLTE solution to improve operational safety and
efficiency.
● Safe City
In the event of a major disaster, such as earthquake, typhoon, or flood, emergency management
authorities must act quickly and with precise
coordination between multiple first-responders,
including police, fire, rescue, and medical services.
A large component of relief planning for municipal
disasters is the deployment of eLTE-based urban
video monitoring systems for maintaining a realtime view of the local landscape from one or
more central locations. If links in communications
infrastructure are broken as the result of crisis,
vehicle-mounted eLTE emergency communications
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equipment can be dispatched to affected areas
to restore the ability of the central authorities to
monitor the situation and coordinate services.
Upon arrival, communications can be reestablished
in as little as 10 minutes, from vehicle stationing
and antenna positioning to service provisioning.
Disaster services can also be equipped to dispatch
aerial drones carrying eLTE-integrated video
cameras for conducting air-to-ground site surveys.
Earthquake-resistant and able to be provisioned by
a single technician within 15 minutes, air-dropped,
portable eLTE systems can be deployed to disasteraffected areas to quickly establish emergency
communications for subsequent disaster relief
efforts.
● Rail Transit
Traditional wireless systems used by the railway transit industry include Wi-Fi and Terrestrial
Trunked Radio (TETRA): Wi-Fi is used principally for carrying broadband services, such as
Communications-Based Train Control (CBTC),
Passenger Information Systems (PIS), and ClosedCircuit Television (CCTV), while TETRA is used to
carry trunked voice services for train scheduling. The
weakness in Wi-Fi's use of the public spectrum is the
risk of interference and interruption to the point of
causing a train to stop and the limitation of TETRA is
a maximum bandwidth channel of 150 kHz.
eLTE resolves the issue of interference by using
dedicated spectrum. Further, Huawei's adoption of
an open Software Development Kit (SDK) allows
the integration of inter-networked communication
modules (CBTC, PIS, CCTV, and TETRA) to
provide a powerful end-to-end solution for railway
production systems, which simplifies maintenance
and lowers operational cost.
● Oil and Gas
For the oil and gas industry, the integration of
eLTE SDK and communication modules includes
the addition of Supervisory Control and Data
Acquisition (SCADA) and video monitoring systems.
Built to meet the needs of complex operation
and maintenance schedules, each Huawei eLTE
platform in the oil and gas services market is

eLTE solutions
are being adopted
widely around
the world by civil
administrations,
transportation,
energy, and power
agencies, as
well as wireless
Internet Service
Providers. >>
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LTE: The Future Global Standard
for Critical Communications
manufactured to meet a unique set of explosionproof requirements for communication terminals.

eLTE Success Stories
● Smart Nanjing
The 2013 Asian Youth Games provided Nanjing,
the capital of China's Jiangsu Province, with the
opportunity to showcase the successful launch
of their Smart Nanjing eLTE platform. The 2nd
Summer Youth Olympic Games, 16-28 August 2014,
also hosted by the Nanjing Municipal Government,
will again showcase a Huawei eLTE solution able to
provide network infrastructure assurance in terms of
security and event organization. Primary application
support includes live monitoring of venues, the
athlete village, and VIP routes in addition to facilitating inter-departmental coordination between
mobile offices and emergency services. Because
of the integration of multiple services onto a single
network, the Huawei eLTE solution is expected
to optimize the operational efficiency required to
support a successful Youth Olympic Games.
Following the Games, the Nanjing government
will implement a program to maximize their return
on investment by leasing eLTE resources to city
service departments, and large and medium-sized
state-owned enterprises.
● Smart Metro in Zhengzhou
Zhengzhou, capital of China's Henan Province, has
deployed the world's first metro line equipped with
an eLTE train-to-ground wireless communication
system. To meet the company's need to improve the
passenger travel experience and enhance the security
and efficiency of operations, Huawei designed an
integrated eLTE carrier platform with adequate and
stable uplink and downlink wireless bandwidths to
provide real-time PIS and vehicle-mounted video
surveillance services.
Using a well-implemented QoS mechanism, the
Huawei eLTE platform effectively manages the
services and integrates the functions of multiple
networks. The enhanced train-to-ground wireless
communication system for the Zhengzhou metro
system is a significant upgrade in operational performance, security levels, emergency handling capa-
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bilities, and maintenance efficiency for the urban rail
industry worldwide.
● China Southern Power Grid Corporation Limited
The deployment of a Huawei eLTE solution by
China Southern Power has proven the feasibility of
wireless distribution automation in the electric power
industry. Long-standing challenges in the arena of
power grid modernization have included lack of
wired network access, high network lease fees, poor
quality-of-service carriers, limited bandwidth, shortrange wireless technologies, and susceptibility to
environmental contamination.
Success in the deployment of the world's first commercial ultra-broadband wireless smart grid solution
has given China Southern Power the resources
necessary to extend the coverage radius in complex
urban conditions to four kilometers and to increase the
throughput per cell to 20 Mbit/s on a 10 MHz platform.
These improvements are adequate to meet the standards
for automated transmission by providing remote control
services for power distribution and consumption
monitoring using a customized scheme that reduces
access delay to less than 100 ms.
The result is a new mode of network construction
in the electric power industry that features enhanced
reliability and flexibility in communication networks,
and lower costs for both deployment and operational
maintenance.
● UK Broadband and London Heathrow Airport
UK Broadband (UKBB) is the largest commercial
holder of 4G radio spectrum and fixed wireless solutions in the United Kingdom. With Huawei's
support, UKBB switched on the first 4G LTE system
for commercial services in the UK in February
2012, followed by a successful eLTE deployment at
London Heathrow Airport. The airport eLTE network
provides a number of utilities, including work
order scheduling, fixed/mobile video monitoring,
vehicle positioning and tracking, and Big Data transmission, storage, and analysis. The operation of
eLTE networks by UKBB provides remarkable cost
reduction and efficiency improvements, including a
20% increase in energy efficiency, a 10% reduction
in labor costs, and a 40% improvement in on-time
flight operations.▲

| By Phil Kidner, CEO, TETRA and Critical Communications Association

Phil Kidner
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technologies,
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ritical communications users primarily work in groups. Communications among group members must
work the first time and every time, work in or out of network coverage, and work instantly.

Who are these critical communications users?
They include public safety people in police, fire,
ambulance, and other medical services as well as
people in a variety of sectors where communications
are mission-critical. These sectors include transportation (airports, metros, rail, seaports), oil and gas
(pipelines and refineries), utilities (electricity, gas,
water), and many others.
Clearly, large numbers of people rely upon critical
communications systems. But these numbers are
dwarfed by the six billion
users of commercial mobile communications in
the world today. For comparison, only 42 million
people use private mobile
radio, and the number of
critical communications
users is smaller still.
Although relatively
small in number, by global standards, critical communications users increasingly need access to data-based technologies
ranging from simple location information to
streaming video. Current critical communications
technologies struggle to meet these broadband data
requirements.
Today the LTE standard addresses consumer needs
for point-to-point data. Critical communications
need much more: the ability to upload and download data, often to all group members, who are in or
out of coverage. The TETRA and Critical Communications Association (TCCA), through its Critical
Communications Broadband Group (CCBG), is
working to support an update to the LTE standard to
meet the additional requirements. TCCA has become
a 3GPP Market Representation Partner and works

with other organizations with similar ambitions
around the world.
Ideally, all critical communications requirements
would be part of the LTE standard. This enhancement would offer critical communications users the
commercial benefits of a global market and access
to all the latest developments and innovations.
This ideal is unlikely to happen given limited
resources and the understandable priority of satisfying consumer requirements. However, many
critical communications
requirements can be standardized by regional standards bodies, such as ETSI in
Europe and CCSA in China.
The TCCA is keen to see
collaboration between these
bodies to achieve a truly
global standard.
Commercial systems
have always proved challenging for critical communications users with the
system's resilience, coverage, and capacity prioritized for consumers. Critical communications
users will always look for coverage everywhere.
Achieving critical communications over LTE will
require many megahertz of additional spectrum – a
valuable and limited resource.
Critical communications users will continue to
utilize their existing networks, which are optimized
to meet their requirements. At the same time, these
users are beginning to use broadband data services,
sometimes from commercial networks, beginning
with non-essential applications.
As standards are finalized and the technology
is proven for both voice and data, the critical
communications world will look to migrate to LTE.▲
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World's First 4G-Enabled,
Heavy Railway Network

– An interview with Cao Yanping, Deputy General
Manager for China's Shuo Huang Railway
Cao Yanping,
Deputy General
Manager of SHR

SHR, a significant
part of China's
second largest
west-to-east coal
shipment route,
has invested
USD129.48
million into an
ICT upgrade. SHR
choose Huawei's
4G-eLTE solution
as the framework
to enhance
production
security and
operating
efficiency. >>

| By ICT Insights

huo Huang Railway (SHR), a significant part of China's second largest west-to-east coal shipment route,
has invested USD129.48 million into an Information and Communications Technology (ICT) upgrade to
support doubling tonnage hauled on each train. Bound by strict standards for implementing critical ICT
infrastructure, SHR choose Huawei's 4G-eLTE solution as the framework to enhance production security and
operating efficiency.

S

ICT Insights: What is SHR's special role in the
China rail network?
Mr. Cao: SHR is a significant heavy-haul railway
built and operated by Shenhua Group Corporation
Limited, the world's largest coal trading company. SHR
is a key asset in Shenhua's coal, power, railway, port,
and coal-to-liquids businesses. At 594 km long, the
railway is a significant part of China's second largest
west-east coal shipping passage, and a strategic project
included in China's 12th Five-Year Plan (2011 to 2015).
ICT Insights: What is the degree of completion for
the ICT planning and deployment for SHR?
Mr. Cao: The rail transport industry is well
established and plays a pivotal role in the nation's
economy. Our strategic value and unique demands
require stringent policies on the use of ICT by SHR.
Over the past several years, we have completed two
key tasks as part of our ICT initiatives. First, we have
set up a dispatch and transport system that focuses on
improving our central control capabilities. Second,
we have placed specialized management systems on
our locomotives, our administrative offices, and our
engineering departments — each of which is critical
to fulfilling our production and operation goals.
In addition to establishing a central management
platform for human resources, finance, and materials,
Shenhua has set up an Enterprise Resource Planning
(ERP) system that includes Office Automation (OA)
and archive management systems.
In the future, we plan to introduce additional ICT
technologies to achieve two goals: optimization and
consolidation of our existing systems, and restructuring of our backup and security systems.
ICT Insights: SHR is the world's first heavy-
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haul railway to use 4G technology, and selected the
Huawei eLTE solution to enable 4G operations. What
functions does the eLTE solution provide and what
issues has this solution addressed?
Mr. Cao: The eLTE solution has laid a solid
framework for enhancing our production security and
operating efficiency.
eLTE helps us achieve four functions. First, the
real-time transmission of secure, multi-locomotive
synchronous control data and controllable traintail data; Second, to transmit non-real-time data that
includes dispatch instructions, wireless transmission
of train IDs, and general train-to-ground service data;
Third, to provide audio communication, which is
a conventional train service and easy to achieve in
legacy systems, but now available, bundled in the
eLTE system; Fourth, the implementation of real-time
video between trains and the ground.
Pre-4G technologies do not support our required
minimum bandwidth. When using Huawei's eLTE
solution, cameras installed on the nose of the train and
in the driver's compartment are able to transmit video
of the track conditions and driver inputs back to the
control center in real-time. Our ability to conduct live
monitoring ensures that our trains are running safely
and efficiently, and that our drivers are operating the
trains in compliance with documented procedures.

ICT Insights: What are the primary factors for
SHR's decision to become the first-to-use 4G operator
for heavy-haul railways?
Mr. Cao: We made this decision from sheer
necessity. Since beginning operations in 2000, shipment volumes have increased every year, reaching
234 million tons in 2013. And, we expect to reach
over 350 million tons of coal each year as production,

transportation, and marketing efforts are
expanded. These expectations cannot be
met if our operations are limited to 10,000ton trains.
The longer length of the 20,000-ton
heavy-haul trains requires that a masterslave relationship be established between
the front and rear locomotives, which are
up to 2.5 km apart. The Huawei 4G-eLTE
platform provides a stable, low-latency
transmission link between these end-points.
The result is the first official use of LTE
technology in the rail transport sector. Future
frequency allocations permitting, it is easy
to see LTE technology becoming widely
adopted by railways around the world. By
that time, our SHR project will have become
the mature reference case industry-wide.

ICT Insights: SHR has pioneered a
significant, first instance in the rail transport sector. What is your strongest impression about this project?
Mr. Cao: Looking back on the entire
project, I think three phrases best describe
our approach: act with extreme caution,
prepare for all eventualities, and be vigilant. In the beginning, when we were
determining a pilot train section, a consensus on LTE standards did not exist
within our industry. We took GSM-R best
practices as a reference, and combined
LTE technologies. With only a general
framework and simple service plans, we

succeeded in building a pilot section in
October 2012.
Of course, many issues challenged us
during the trial. The first test involved
with nearly ten organizations and 70 to 80
people. One hundred and twenty issues
were found and gradually resolved after a
series of four trials. Ultimately, the project
was able to produce a system capable of
supporting 20,000-ton heavy-haul trains.
After more than two years of difficulties
that never seemed to end, we have met our
goals in the absence of industry standards
or field-proven equipment, and second,
we have completed the hard tasks required
to achieve the secure verification of
railway communication information; for
example, master clock transmission and
synchronization.

ICT Insights: Looking back, what are
your thoughts about the level of risk SHR
that assumed in order to take on this
project?
Mr. Cao: Fortunately for SHR, modern
ICT platforms helped us solve a number of
very challenging problems. The choice was
made by market demand, and in response
our only job was to proceed one step at a
time until the project is complete.
Teamwork has been essential. We assigned the responsibility for delivering each
task to single organizations, individuals, or
institutes. We built high-performance teams

by pooling experts from China and around
the globe, and continue to work diligently
to meet our goals.
As each issue was solved, our confidence
has grown that the goal of operating
20,000-ton heavy-haul trains would be met.
SHR accomplished an enormous amount
of work in a very tight timeline. The
bid procedures were completed by the
end of 2013; in April 2014, Huawei was
announced the winner of the bid for the
eLTE platform. In May and June, we routed
optical cables, and built towers and support
facilities. For July and August, the plan
was to install, power on, and commission
the electronics. In September, the intention
is to commission the entire system and
provision services accordingly.

ICT Insights: What are your general
impressions of Huawei as a partner?
Mr. Cao: First, we are very proud that
Huawei has gained a leading position
worldwide. Second, Huawei has highly
skilled R&D teams that for this SHR
project solved many long-standing issues,
including dual-network load balancing,
clock synchronization, and proportional
timeslot adjustments for uplinks and
downlinks. Third, well known for strict
internal discipline, Huawei's resource
planning and customer relationship
practices are all worthy of study by other
companies.▲
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Information Systems are the
Brains behind Smart Cities

– An Interview with Mei Congyin, General Manager
of the Strategy Consulting Division at Neusoft
Mei Congyin,
General Manager
of the Strategy
Consulting Division
at Neusoft

Smart Cities
require Big
Data-capable
information
systems that
can efficiently
respond to
dynamic events
and emergency
situations. >>

| By ICT Insights

N

eusoft, the largest industry solutions and services provider in China, has a history of collaborating
with Huawei in transportation, healthcare, and education. Recent projects include the eLTE project
for Zhengzhou Metro and a jointly-developed holistic solution for hospitals of all sizes. The incentive
for both partners is to expand their share of the global market in the spirit of "everybody wins."
Recently, Mei Congyin, General Manager of the
Strategy Consulting Division at Neusoft, shared some
thoughts on Smart City strategies with ICT Insights .

ICT Insights: In your mind, what are the prominent
attributes of a Smart City? What actions do city
leaders need to take if they hope to accomplish their
objective to deliver Smart City services?
Mei Congyin: In Smart City projects, the government
must not only guarantee city-wide safety, they must also
resolve other issues that compromise the well-being of
citizens, such as traffic congestion. To build a comfortable
city able to meet the living and service demands of its
citizens, the government must complete top-level design
and planning for Smart City objectives and provide highquality public services accordingly.
City leaders need to encourage citizens to use urban
public transportation, such as bus and metro. But,
before that can happen, budgets for sound urban public
transportation systems must be in place to set up such
systems. Today, China's urban transportation systems do
not utilize much of the advantages IT has to offer, and
dispatch remains inefficient. New ICT technologies are
essential for the improvement of urban transport systems.
Comparatively, Chinese Hong Kong and Singapore
have superb bus and metro dispatch systems. In China,
our dispatch systems are much less effective and our
citizens do not have access to real-time information.
For example, people do not know where the next bus is
or when it will arrive. The solution is for city leaders to
provide more information, including audio and video.
To accomplish this outcome, cities must plan and invest
in modern, ICT-enabled systems in areas such as urban
transportation and security protection.
ICT Insights: Perhaps information systems were not
so important in original city planning, but today these
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systems are crucial to meeting Smart City objectives?
Mei Congyin: Yes. Information systems are
the brains behind Smart Cities. In the future, as
information types become even more diverse, access
requests will surge, bandwidth demand will grow, and
residents and visitors alike will benefit from Smart
City operations. Smart Cities require diversified, Big
Data-capable information systems that can efficiently
respond to dynamic events and emergency situations.
Municipal governments have different demands on
information systems than were possible in the past.
We live in an age of data explosion. The emphasis
now is on multimedia applications over simple voice
or data applications.
Smart City sectors, such as transportation, public
safety, and healthcare, generate large amounts of
data at volumes that strain existing 2G and 3G
networks. Considering this dilemma, 4G networks
are needed; otherwise, we cannot fully meet Smart
City objectives.
Application and consumer dynamics are also
changing, as nowadays more and more people are
using 3G or 4G mobile phones. In particular, the
tech-savvy younger generations are most likely
to access real-time city data over mobile Internet.
Some of them expect information accessible at their
fingertips; for example, they may want to access the
streaming video of streetscapes from anywhere, at
any time. Other users often want to access traffic and
healthcare applications, which are bandwidth-hungry
and require high-bandwidth support. This level of
demand was impossible in the 2G era.
The advent of the 4G era will bring Smart City
applications that will fascinate even more people. We
are confident about the prospects of these developments
to bring more market opportunities to both Neusoft and
Huawei.

ICT Insights: In which Smart City applications will 4G be used?
Mei Congyin: Recently, China Unicom signed a Smart
City framework agreement in Shanghai. In this agreement, the
transportation sector is given first priority because transportation
improvements are felt by everyone and both ICT vendors and carriers,
like China Unicom, can capitalize on their specific service advantages.
The second and third priorities are the security and healthcare
sectors, respectively. As the population of China's large cities ages,
demands on healthcare will continue to grow. The education sector
is the fourth priority, as Chinese families always put their children's
education first, and this will not change anytime in the near future. The
fifth priority is the food safety sector. There is no doubt that carrier like
China Unicom will invest heavily in the above-mentioned sectors.
2G or 3G networks cannot efficiently support Smart City objectives
due to the technical limits of data traffic, transmission speed, and
bandwidth. In addition, consumers are changing. It is through 4G
networks that consumers can access the most diverse information
about food, clothing, housing and accommodations, transportation,
and education; and their demands for applications are set to multiply.
ICT Insights: Neusoft and Huawei have collaborated on the
successful Zhengzhou Metro project. What do you think are the key
factors that have contributed to the success of this project?
Mei Congyin: Metro information systems are relatively complex,
and now include dispatch, communications, cloud, and video
systems in addition to an intranet and extranet. Each system has its
own platform, resulting in high O&M costs. Key to the success of the
Zhengzhou Metro project was their decision to use 4G technologies
for integrating disparate information systems and combining multiple
platforms into one. The result is that Zhengzhou Metro has reduced
their labor costs while improving transport efficiency, technology
availability, and customer interaction. Traditional technologies could

not have achieved an equal outcome.
Huawei is a leading player in 4G, especially in the LTE sector,
and Huawei's eLTE solution was able to meet the requirements
for Zhengzhou Metro. In future metro signal systems, LTE will
become the norm.

ICT Insights: Apart from the metro sector, which sectors do you
think can benefit considerably from Huawei's eLTE solution?
Mei Congyin: Apart from the metro sector, Huawei's eLTE
solution can be used in many other transportation sectors, such as
sea, air, or ground transport; urban public transportation; or intercity transportation. Of course, Huawei's eLTE is also ideal for the
healthcare, education, metal, and petroleum industries as well.
With its long-distance transmission capabilities, high bandwidth,
lower cost of investment, and ease of information integration, the
market potential for eLTE is growing.
ICT Insights: What is your assessment of the cooperation
between Neusoft and Huawei?
Mei Congyin: Neusoft and Huawei complement each other.
Neusoft has developed a variety of industry-specific applications,
and we are focused on the user experience of our customers.
Huawei adheres to a strategy of "being integrated," and provides
the ICT infrastructure required for our joint projects.
Huawei brings unmatched advantages in offering ICT
equipment and integrating communication systems. The partnership between Neusoft and Huawei is able to deliver one-stop,
holistic solutions and services to customers that also bring longterm benefits to both Neusoft and Huawei.
In previous Neusoft projects, ICT systems were sourced from
non-Chinese suppliers, including switches, communication
systems, and database software.
Neusoft and Huawei have collaborated more closely in many
sectors over the past five years because Huawei has won more
projects in industry markets and is able to make substantial
contributions to more types of Smart City initiatives.▲
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LTE TDD: A Better Choice for
Metro Wireless
Chen Yu

With high
data rates
and excellent
mobility, LTE TDD
provides realtime voice and
data services for
high-speed urban
railways. >>

| By Chen Yu, Communications Engineer with Xiamen Rail Transit Group

s the ideal technology for metro rail communication, Long-Term Evolution Time-Division Duplexing
(LTE TDD) assures reliable voice and data services for trains running on overhead rails, on the
ground, or even in underground tunnels. This 4G wireless technology supports basic telephony,
dedicated trunking dispatch, broadband data services, and other services required by metro rail operations.

A

LTE TDD thus merges the capabilities of conventional
voice-dispatch systems with those of broadband data
systems such as Terrestrial Trunked Radio (TETRA) and
Wi-Fi into a single wireless system. With this versatile
set of capabilities in one system, LTE TDD offers
improvements over legacy communications systems
while minimizing Capital Expenditure (CAPEX) and
Operating Expense (OPEX).
Public transportation systems such as rail transit
need highly reliable communications systems to
ensure safe and efficient operation as well as provide a comfortable experience for passengers. In
emergencies, a reliable communications platform is
essential to assuring quick response times and precise
instructions for dispatch, coordination, and command.
LTE TDD can meet these requirements with an ideal
set of technical advantages.

LTE TDD Advantages
● Stability and Security
LTE TDD uses an IP-based flat architecture that
requires only base stations and a core network.
Designed to support future upgrades, this simple

42

network topology reduces transmission latency on the
radio protocol user and control planes to less than 5
ms and 100 ms, respectively.
LTE TDD protocols are divided into an Access
Stratum (AS) and Non-Access Stratum (NAS). LTE
TDD provides AS security protection over air-interfaces
and NAS security protection between terminals and
the core network. The AS/NAS architecture has been
designed to minimize security risks on LTE and System
Architecture Evolution (SAE) networks.
● Licensed Spectrum and Advanced Technology
Prevent Interference
LTE TDD operates in licensed frequency bands
(400 MHz, 1.4/1.8/2.3 GHz, etc.), whose purpose
includes interference prevention from consumer
devices and other mainstream communication platforms.
In addition to the advantages of using licensed
frequencies, LTE TDD includes interference prevention
technologies such as Inter-Cell Interference Coordination
(ICIC), NULL forming, Super Cell, and Interference
Rejection Combining (IRC) that, in turn, optimize cell
capacity and enhance overall system performance.

● High-Speed Transmission
LTE TDD supports a wide range of
bandwidths (1.4, 3.0, 5.0, 10, 15, and 20
MHz) as well as carrier aggregation to
combine multiple carriers and provide greater
bandwidth. Based on these conditions, LTE
TDD achieves 100 Mbit/s downlink and 50
Mbit/s uplink data transfer rates. When the
system evolves to LTE-Advanced, it will be
able to support 1,000 Mbit/s downlink and a
500 Mbit/s uplink rates.
An LTE TDD trunking system can support
as many as 100 supplementary services,
including group calling, private calling, late
entry, dynamic group number assignment,
floor queuing, floor preemption, and service
priority. In addition, implementations can
include a dedicated dispatch terminal and
management console for enabling the full
range of wireless mobile services.
● Long-Distance Coverage
LTE TDD covers tunnels using leaky
cables (cables designed to radiate, in
contrast to coax), and signals radiate perpendicularly to the direction in which the
trains are moving. This design ensures that
signals arriving at train-mounted stations
are stable.
LTE TDD devices operate at high power
on a relatively low frequency band and
cover a range as wide as two kilometers
on both sides of the railway. The system is
built to dynamically adjust power based on
radiated coverage.
● High Mobility
Speed dependent, LTE TDD networks
offer the highest performance services on
trains traveling up to 120 km/h, and through
dynamic frequency band assignment, is
able to provide basic wireless services and
mobility at speeds from 120 km/h to 350
km/h, and up to 500 km/h.
● Maturity and Defined Evolution
Standards organizations, operators, system
and device manufacturers, terminal chip

Train-to-ground communication
requires fast, accurate, and
reliable transmission of
operating and management
data, as well as the ability to
support the transmission of
voice and image data. >>

manufacturers, and system test companies
are collaborating throughout the LTE TDD
supply chain in an effort to promote advances
in the technology. As an international 4Gwireless communications standard, LTE
TDD has a clearly-defined software roadmap
that provides for the smooth evolution to the
upcoming LTE-Advanced. LTE-Advanced,
a developing 100 MHz multi-carrier
protocol, is expected to address heightened
requirements and significantly reduce
investments in technology updates.

Application of LTE TDD to Rail Transit
A rail transit communication and transportation system consists of train dispatch,
public security, emergency call, rail-yard
facility management, vehicle management,
and device maintenance subsystems. Trainto-ground communication requires fast,
accurate, and reliable transmission of operating and management data, as well as the
ability to support the transmission of voice
and image data.
● Train-to-Ground Broadband
The Passenger Information System
(PIS) needs to upload and download video
surveillance and multimedia service data
in real-time. LTE TDD addresses this
requirement with wireless channel capacity
as high as 50 Mbit/s.
In high-speed rail deployments, LTE TDD
wireless access devices need to be installed
in the front and rear compartments of the
train in order to provide the throughput for

live surveillance and display devices in
interaction with the control center.
LTE TDD technology has been applied
to many major projects in China, including
the PIS on Zhengzhou Metro Line 1 and
the Shuo Huang Railway (SHR). In the
SHR project, LTE TDD technology is used
for synchronous control of freight trains
and transmission of multi-locomotive
security service, video surveillance, and
non-security service data.
● Trunking Dispatch
In support of operational command, wireless trunking dispatch is a core service provided by the wireless communications
system for urban railways. In addition to
dedicated trunking dispatch services, the LTE
TDD platform provides for general-purpose
broadband data and basic telephony services.
•The dispatch control center is connected
to the LTE TDD broadband system through
an IP network that delivers commands,
and receives status and sensor data related
to train operation, security, safety, maintenance, and rail-yard management.
•Automatic Train Supervision (ATS)
services monitor movement and pinpoint ontrack positions. The ATS is built to enable
the development of custom applications to
suit specific operator requirements.
Multi-service integration into a single
LTE TDD solution dramatically reduces
the CAPEX and OPEX for every metro
rail company who chooses to migrate their
system a unified trunking dispatch platform.

Summary
With high bandwidth, high data rates, and
excellent mobility, 4G LTE TDD technology
provides low-latency command and control
plus real-time voice and data transmission
services for high-speed metro trains. These
capabilities support operational and safety
functions as well as delivering an enhanced
travel experience for passengers.▲
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Nanjing:
Building a Model Smart City
Chen He

Nanjing is well
underway to
becoming an
unparalleled,
world-class Smart
City through
the use of
centralized data
management,
system
integration, and
cross-functional
collaborative
applications. >>

| By Chen He, Nanjing Commway Wireless Network Communications Co., Ltd

anjing was one of the first cities in China to embark on a Smart City strategy in 2009. According to
its agenda, Nanjing aimed to become a world-class Smart City through the use of centralized data
management, system integration, and cross-functional collaborative applications. Over the years,
Nanjing has implemented a series of model IT projects that make it a pioneer in China, and in 2013, Nanjing
was officially recognized as one of the first Smart Cities in the nation.

N

Paving the Way with an eGovernment Private
Network
The Nanjing Municipal Government worked out a
plan to integrate the private networks of government
departments with the public network, and to build a
wireless broadband eGovernment private network as
core infrastructure for the Smart Nanjing initiative.
The wireless eGovernment private network has been
designed to provide ubiquitous broadband access for
city administration, public services, and emergency
command and control. The major requirements for
the eGovernment private network include:
•Multi-service transmission capabilities: In addition to traditional voice services, the network must carry
multimedia content, such as data and video services.
•Multi-functional terminals: Each terminal must
provide integrated audio and video functions.
The Nanjing government entrusted Nanjing
Commway Wireless Network Communications
Co., Ltd (Commway Wireless) to design, construct,
operate, and maintain the wireless broadband
eGovernment private network. Commway Wireless
completed several rounds of technical evaluation
and equipment selection within the first year of
commission, and after competitive testing of equipment and handheld terminals from numerous vendors
opted to use Huawei's eLTE Broadband Trunking
solution. In April 2013, Commway Wireless and
Huawei jointly rolled out China's first experimental
LTE TDD Metro Broadband Multimedia Digital
Trunking System.

Successful Debut at the 2013 Asian Youth
Games
The LTE TDD trunking system made its debut
after the Organizing Committee of the Nanjing 2013
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Asian Youth Games choose to use the system for
communication and security during the next Asian
Youth Games. By August 2013, Commway Wireless
had completed deployment and network entry tests
for 25 outdoor base stations and 5 indoor base
stations – providing network coverage for 80% of the
central districts of Nanjing, as well as the Athletes
Village in the Pukou District and major sports venues.
During the Games, the system provided integrated
command and control services for 300 users from city
government, public security, fire, health and medical
services, broadcasting, and the major operating and
technical centers for the Games. The system provided
personnel and vehicle security check services for
40 sports venues. The Games marked the first time
that China used domestically produced broadband
multimedia digital trunking technologies to provide
communication and security for a major international
sports event.
At the end of 2013, Commway Wireless produced a strategic deployment plan for the LTE
TDD eGovernment private network based on the
Social Informatization Work Priorities of Nanjing
in 2013 formulated by the Development and
Reform Commission of Nanjing. According to the
deployment plan, Commway Wireless would increase
the number of base stations to 110 by the end of June
2014 to cover the city's major districts and suburban
areas, in addition to providing communication and
security for the upcoming Nanjing 2014 Summer
Youth Olympic Games. By the end of 2015, a total of
286 base stations will cover the entire city.

Evolving Towards a Service-Oriented
Government
Building a wireless broadband eGovernment

private network marks the beginning of Nanjing's
Smart City journey. Important tasks ahead include
developing rich applications, information sharing and
service coordination across government functions,
and improved utilization of government information
services beneficial to all citizens.
After more than a decade of effort, most government functions and utilities in Nanjing have established effective information systems and platforms.
However, these resources often remain isolated from
each other in ways that hinder the full sharing of
cross-functional information.
Although administrative orders can facilitate the
acquisition of cross-department information on an ad
hoc basis, the absence of widespread data sharing is
an entrenched problem. When assisting the Nanjing
government in the top-level design of the Smart
Nanjing initiative, Commway Wireless proposed a
plan to integrate the resources of hardwired networks
with the wireless eGovernment private network. The
plan encourages the participation of market forces to
facilitate information exchange and sharing between
information systems. By improving the utilization of
information resources, the city can move ahead with
the actualization of a service-oriented government.

With Huawei and other partners, Commway
Wireless devised a cloud-pipe-device strategy that
incorporates the operation and management of the
eGovernment private network with the development
of information applications and terminals.
Cloud refers to the integrated resource scheduling
system Commway Wireless has developed for the
Nanjing government. This system consists of data,
audio, and video platforms that integrate and share
information throughout the private government
network. Pipe refers to the wireless broadband
eGovernment private network. Device refers to
various information terminals equipped with Huawei
eLTE chips for system users. These terminals run
applications for meeting the service needs of specific
user groups, improving the service experience, and
enhancing customer retention.

Private Networks for Industry Users vs. Smart
City Dedicated Networks
Legacy, private narrowband networks for government commonly provide only trunked voice services.
Constructed for public security, fire, police, and
customs, and these networks were typically used in
emergency-handling scenarios and provided security
for important events. The dedicated wireless broadband
networks that serve as the core infrastructure for
Smart Cities are dramatically different from the legacy
networks in scale, user population, and required
services. The benefits are numerous when multiple
government functions are able to access these large
metropolitan networks for sharing information across
the scope of city administration and public services, in
addition to emergency handling.
Private-use networks are no longer restricted by any
particular functional group and will be incorporated as
component parts of the Smart City infrastructure for
providing a greater number of application services to
the widest range of users. The result will create more
market opportunities for enterprises in associated
industries.
In this dynamic landscape, Commway Wireless will
continue to coordinate efforts with Huawei and other
partners to provide better products and services to
make Smart Cities happier places to live.▲
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Busap: Next-Level Urban Bus
Connectivity
Wang Wei

Smart City
projects with
value-added
services appeal
to both city
leaders and
residents. A
good example of
such a service is
Busap, a Chinese
company that
offers TV to
commuters on
buses. >>

| By Wang Wei, Solution Expert from Huawei's Enterprise Networking Product Line

A

Busap's challenge was how to quickly setup an end-to-end carrier-grade network
that complied with national regulations.
Busap urgently needed a partner who
could provide a comprehensive line of
software, hardware, and services, and
after a meticulous selection process,
chose Huawei. >>

Busap was among the first companies allowed
to provide multimedia services via in-bus LCD
screens, broadcasting news, ads, and entertainment
to bus passengers. However, in-bus TV is a form of
public broadcasting for which passengers are passive
viewers who present limited revenue opportunities
for Busap.
The company faced the additional challenge that
a growing number of bus passengers prefer to use
mobile Internet. According to a recent survey, 83%
of bus passengers in China's tier-1 and -2 cities own
smartphones, and netizens in these cities spend more
than 28.6 hours per week surfing the Internet via
mobile devices.

players. To handle the equipment migration necessary to
implement new services, Busap and Huawei added the
following resources:
•High-Definition Multimedia Interfaces (HDMIs)
able to protect current investments by supporting legacy
functionality.
•Wi-Fi services for convenient Internet connectivity for
passengers.
•Open Android system able to facilitate quick rollouts
and routine service customizations.
•Outdoor equipment compliant with global standards
for environmental isolation: temperature, dust, moisture,
and shock resistance.
•Central management for 50,000 endpoints.
•A field-proven, end-to-end platform compliant with
Chinese broadcast network regulations.

fter 10 years of steady growth, Busap has
become one of China's top-three in-bus TV
network operators. The company has set up
subsidiaries in twenty-two tier-1 and -2 cities across
China by investing in the mobile media channel of
the state-run TV station, China Central Television.
Currently, Busap provides media services for over
100 million bus passengers daily.

Expanding into the Mobile Internet Business
Seeing little room for growth by continuing to rely
on a traditional operating model, Busap wanted to
open new revenue sources by expanding its reach
into the mobile Internet business. As part of this plan,
Busap studied the feasibility of upgrading its current
in-bus Wi-Fi network into a portal for its mobile
Internet business.
Then early in 2013, China started its telecom
reform. Mobile communications services went up
for sale to Chinese-funded private companies, and
mobile virtual-operator licenses were sold to the
buyers. Companies becoming licensed mobile virtual
operators are permitted to rent networks from the
country's dominant telecom operators and market
services under their own brands.
Busap is the only new-media company among the
first group of firms to receive such a license. The
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Who Will Benefit from the Emergence of Mobile
Internet?
company had a strong customer base, especially
among adolescents and young adults, who are the
most active mobile Internet users. Busap planned
to build on this base by incorporating mobile communications and mobile Internet into its product
portfolio. In doing so, they hoped to increase customer stickiness to enable significant returns from
mobile services.
To stay ahead of the competition, Busap had
to roll out its mobile Internet services promptly.
Additionally, Busap wanted to offer free Wi-Fi
services to bus passengers and hoped to do better
than China's three dominant operators who had
enthusiastically deployed Wi-Fi spots across the
nation but had not received a warm welcome.

Although Busap had experience in rolling out IT
applications, the company faced immense challenges in
providing value-added services on a tight schedule. For
Busap, financing and applications licensing were well
understood; their challenge was how to quickly set-up
an end-to-end carrier-grade network that complied with
national regulations. Busap urgently needed a partner
who could provide a comprehensive line of software,
hardware, and services, and after a meticulous selection
process, chose Huawei.

The Ideal Partner
Busap, with the licenses to broadcast TV content via
LCD screens to nearly 50,000 buses, needed to replace
or upgrade its existing inventory of audio and video

A number of leading companies in China have announced service strategies aimed at establishing a new
generation of mobile Internet portals; examples include
Busap's in-bus ecosystem, Alibaba's online shopping and
payment system, and Tencent's WeChat social networking
app.
Over the past two years, the big three in China's
Internet sector – Baidu, Alibaba, and Tencent – have
invested heavily to encourage the use of mobile Internet,
as all clearly understand that mobile portals will further
solidify their positions in future markets.
Similarly, the Busap story is an illustration of the
increasing demand for high-density anytime/anywhere
communications in public spaces such as metro systems,
airports, and stadiums.▲
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The Smart Beijing
Information Platform
Yao Jiankui

The Xiangyun
"auspicious cloud"
Plan is the most
challenging part of
the Smart Beijing
eGovernment
project designed
to coordinate
information
infrastructures. >>

| By Yao Jiankui, Director of the Industry Marketing Execution Dept., Huawei Enterprise BG

he Beijing municipal government issued the Xiangyun Plan in 2010 to provision
cloud computing resources for the city's eGovernment project and encourages the
development of cloud computing technology throughout the city. The goal for 2015
is the deployment of Infrastructure-as-a-Service (IaaS), Platform-as-a-Service (PaaS), and
Software-as-a-Service (SaaS) in the cloud to spark a value chain worth USD32.68 billion.
It is expected that Beijing will by then rank among the world's major cities for cloud
application maturity by providing a world-class computational cloud for local industry.

T

As an eGovernment development, the Xiangyun
Plan is designed to improve coordination among
the key domains across the city, including resident
services, transportation, environment, security, and
industrial infrastructure. The plan calls for the use of
advanced technologies to deliver a broad spectrum
information infrastructure for the City of Beijing.

Structural and Technical Challenges in
eGovernment Construction
Before 2010, Beijing expanded eGovernment
services very rapidly and achieved the basic goal of
building "Digital Beijing version 1." However, many
structural and technical problems remained:
•Scattered information silos: eGovernment services were distributed across nearly 30 data centers.
Often characterized as information silos, services
in each data center were bound to their own local
computing and storage resources, with average
resource utilization under 16%. The building of a
high-efficiency eGovernment cluster into the cloud
platform was considered a mission-critical task.
•Huge information security risks: The data centers
accessed the Internet using their own interfaces, and
each interface was exposed to more than 100,000
security threats each month. As individual offices
and institutions varied greatly in security protection
capabilities, the potential risk across these data
centers was significant.
•O&M difficulties: A minimum of two Operations
and Maintenance (O&M) technicians were needed
to maintain each data center. With more than
70 technical staff scattered across the isolated
eGovernment data centers, O&M information could
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To address the problems facing
Beijing's eGovernment services,
Huawei used cloud computing
technologies to help build an IaaS
platform by providing an integrated
solution. This solution was designed
to accelerate deployment, reduce
implementation costs, improve
efficiency, and ensure reliability. >>

not be shared in a timely manner, which in turn,
greatly impeded the efficient delivery of services.

Huawei's Solution
To a d d r e s s t h e p r o b l e m s f a c i n g B e i j i n g ' s
eGovernment services, Huawei used cloud computing
technologies to help build an IaaS platform by
providing an integrated solution that included
servers, storage, switches, security devices, firewalls,
and O&M services. This solution was designed to
accelerate deployment, reduce implementation costs,
improve efficiency, and ensure reliability. A PaaS
platform was deployed on top of the IaaS platform
to provide the substrate for a diverse family of
eGovernment SaaS applications for neighborhood
offices.
The Huawei's solution uses a shared cloud platform that eliminated the information silos to carry
eGovernment services previously provided by separate data centers. The average computational resource
utilization improved to 55% by enabling government
departments to share service data.
Multiple, separate Internet interfaces are now
integrated into a single gateway that is protected
with a robust security scheme based on Huawei's
USG9000 series firewalls. The USG9000 firewalls
are analyzing network traffic in excess of 20,000
Gbit/s, and are providing dedicated protection against
Distributed Denial of Service (DDoS) attacks.
The end-to-end information security solution
covers network, terminal, and data security by using
a central, unified network management system. This
architecture has helped reduce security risks by 95%
across Beijing's municipal eGovernment platform.

The Huawei ManageOne visual O&M system
enables the management of the all of Beijing's separate
data centers as a single platform by a staff of five
engineers, as opposed to the more than 70 required
previously.

eGovernment Benefits

Among the benefits of implementing the Xiangyun
Plan beyond simple cost reductions:
•eGovernment cloud platform: Fully compatible
with legacy systems, the new platform will minimize
system upgrade costs and protect previous IT investments.
•Shared architecture: Following the migration of

services to a single cloud platform, resource utilization
rose from 16% to 55% and hardware investment
decreased by 50%.
•Unified O&M: The ManageOne O&M system
reduced the cost of labor to one-twelfth and the overall
cost of O&M to one-third of the original totals.
Functionally, the Beijing city government gained
many capabilities, including:
•Cross-department coordination: The eGovernment
cloud platform helps consolidate resources across key
municipal departments, including resident services,
transportation, environment, security, and industrial
infrastructure. The ability to coordinate across departments is the basis for a significant improvement in
overall eGovernment services.
•Quick migration from legacy networks: Within
three months of deploying the unified cloud platform,
the services most closely linked to quality-of-life
for individual citizens (i.e. family planning, social
security, medical care, and Video Beijing) were
smoothly migrated to the new platform and put into
full use. The Smart Beijing platform reduces the time
needed for bringing new services online from months
to days.
Along with these many improvements in
eGovernment services, the Huawei cloud platform has
proven to be a model of efficiency for transitioning to
from legacy environments. The Beijing eGovernment
platform is a good example of effective integration by
carefully balancing top talent, targeted innovation, risk
capital, and participation of major local industries.▲
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Huawei eLTE Supports
Zhengzhou Metro Line 1
| By Zong Yi

Huawei's eLTE
urban rail solution
provides highperformance,
high-reliability
communication
services for
passengers,
and enhances
operational
efficiency on
high-speed metro
trains in China. >>
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Ożarowice: First LTE Deployment
for Public Administration

| By Sylwester Chojnacki, Wireless Solutions Manager, Huawei Polska Sp. z o.o.

żarowice is a small rural borough in the eastern part of Tarnowskie Gory County in Poland. Despite
the nearby Pyrzowice International Airport, the area had a poorly developed IT infrastructure and a
low penetration rate of broadband services.

I

O

Huawei eLTE Reduces Capital Investment

The lack of good broadband infrastructure has
prevented the area from harnessing the potential
for development offered by new technologies. The
Ożarowice municipality wanted to fill the gap and
offer better communication services to all municipal
agencies and citizens.

n response to an era of unprecedented growth, the City of Zhengzhou, a major transportation hub
in the central region of China, urgently needed to improve the traffic conditions on its urban rail
transit network.
The plan is for Zhengzhou to build six metro lines – three east-west, two north-south, and one ring
– at a combined length of 202.53 kilometers. The first phase of Line 1 is entirely underground, serves
20 stations over 26.2 kilometers, and is designed to reach a maximum speed of 80 km/h. In addition to
bridging the new and old districts of Zhengzhou, since Line 1 has become operational the congestion of
east-west surface traffic is dramatically reduced.

In response to a long-known bottleneck in
urban rail systems is train-to-ground wireless
transmission. Zhengzhou Metro was determined
prior to building Line 1 to deploy a comfortable,
passenger-centric metro line that included robust
wireless services.
Beginning in 2010, Zhengzhou Metro held
multiple rounds of discussions with Huawei.
Upon analysis, the existing Passenger Information
System (PIS) was found to be incapable of
supporting the design requirements set for Line 1,
including the transmission of real-time video for
in-carriage monitoring by supervisors and control
center directors.
Based on these findings, Huawei proposed an
LTE-based approach to integrate PIS services and
on-board video surveillance onto a single network
using LTE TDD technology over a 1,795 MHz to
1,805 MHz carrier.
Based on Huawei's expertise in wireless network planning, this technology leverages the
ability of LTE to access performance and service bandwidth in high-speed transportation
scenarios. The result is that Zhengzhou Metro
is able to provide approximate speeds of 20
Mbit/s for downlink and 10 Mbit/s for uplink to
each passenger over a 10 MHz passband. The
result is a solution that fully enables live, highdefinition PIS services for Line 1 passengers
and the transmission of train-mounted HD video
surveillance data to the control center in real time.
Another highlight of Huawei's eLTE platform

is comprehensive Quality of Service (QoS)
assurances that allow for the precise management
of service priorities. PIS and video surveillance
services are integrated on a single network.
This combination of factors enables a dramatic
reduction in network investment while paving a
solid foundation for rolling out new services such
as Communications-Based Train Control (CBTC)
and broadband trunking.

Huawei eLTE Delivers Stable and Efficient
Urban Rail Operation
The Zhengzhou Metro eLTE train-to-ground
wireless communication system deployed for
Line 1 has brought the following benefits:
•Strong branding for Zhengzhou urban rail
system: Zhengzhou Metro has built an excellent
example for future urban rail transit systems with
the deployment of the world's first bidirectional,
high-speed, stable, and reliable eLTE train-toground wireless transmission network.
•Enhanced operational security and accelerated emergency response: With the eLTE
system, commanders at the control center can
watch live HD video and monitor real-time data
to maintain a clear view of the operator's compartment and the passenger carriages.
•Optimal service quality and passenger experience: Huawei's eLTE provides QoS-assured,
low-latency data transmission channels that
deliver a superior experience to passengers by
providing interruption-free video and information
services.▲

Constructing Broadband LTE Internet
Access Network
When the municipality decided to build its own
broadband network independently of telecom
providers, the goal was to offer a multifunctional
network that supports a variety of services, including Internet access, IP phone services, and video
surveillance. To minimize construction costs, the
municipality based the project on wireless technologies.
STIMO Systemy Informatyczne was chosen as the
contractor for the project. STIMO used a hierarchical
model for the broadband network, with functional
network layers defined for backbone, distribution,
and access.
The network backbone uses provider-class digi-

tal radio channels with up to 1 Gbit/s capacity.
The distribution hubs for this backbone consist
of eight Huawei eLTE Base Transceiver Stations
(BTSs). eLTE is Huawei's packaging of LTE
cellular technology for use by enterprises – or, in
this case, a small municipality. The architecture is
almost identical to that used by mobile LTE network
operators. The main difference is that eLTE uses
band 43 (3.6 to 3.8 GHz) and external terminals
whose efficient antennas can overcome problems that
sometimes affect 3-GHz band propagation.
Notable components in the system include Huawei
S5700-28C-EI switches in the main distribution hub
for efficiency and manageability of routing between
network segments, as well as Huawei USG 2230
UTM network security units.

The Digital Borough of the 21ST Century
Huawei's eLTE technology provides the entire
borough with efficient network service. This network
has improved communication between municipal
agencies and given citizens fast and stable broadband
access. The multi-service infrastructure is ready for
future applications such as utility
meter monitoring.
The Ożarowice project was realized in accord with the European
Commission's recommendation
for construction of next-generation
access networks. The Commission
classifies LTE as a supported
broadband technology, and the
Ożarowice project proves this
technology's value. Ożarowice got
an advanced broadband network
without the complications caused
by incompatibility between other
available systems.▲

By building its
own wireless
broadband
network
independently
of telecom
providers, a rural
area in Poland
has transformed
itself into a highly
connected digital
borough. This
local-government
use of LTE
technology –
usually reserved
for mobile phone
connectivity
– marks the
first project of
this kind in the
world and a
striking success
by determined
citizens to bring
high-bandwidth
data access to
their area. >>

51

Message

Contributions and Feedback
To be an informative and inspiring magazine, ICT Insights needs your continual
contributions and feedback. Please fee free to submit articles for publication and
feedback. The editors greatly value your input.
Contact us by email: ICT@huawei.com
Call us: +86 (755) 28780808

We look forward to hearing from you.

Facebook

52

Twitter

Linkedin

Youtube

ICT INSIGHTS

Huawei Enterprise
09/2014

ISSUE 10

enterprise.huawei.com

The Innovation Gene for Smart Cities
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The Smart City agenda must consider the needs of all
stakeholders by giving equal consideration to environmental
protection and urban transformation.

Page 24

Information Highway:
The Foundation for
Building Smart Cities
Page 08

Copyright © Huawei Technologies Co., Ltd. 2014.
All rights reserved.
any means without prior written consent of Huawei Technologies Co., Ltd.

09/2014 ISSUE 10

No part of this document may be reproduced or transmitted in any form or by

Understanding Top-Level Design for Smart Cities
Nanjing: Building a Model Smart City

Page 12 >>

