US Ignite Smart City Connectivity Playbook:
BACKGROUND
Smart cities can’t exist without communications networks that connect people, machines, and
infrastructure for the purpose of information sharing. Advanced transportation systems need
networks to communicate when vehicles are coming and going. New energy management
efforts rely on networks to bring energy usage in line with efficiency goals. The latest public
safety strategies depend on networks for monitoring crime and mobilizing resources in
real time.
Not only is connectivity necessary for the smart city movement, but as network availability
expands, people find more and more innovative ways to solve city problems – from creating
video systems that automatically analyze traffic patterns, to developing smart water valves
that respond to rainfall and flooding conditions.
Yet if network connectivity is fundamental to building smarter communities, it’s also one of
the hardest things for city leaders to address at a strategic level. Limited network expertise,
operational issues, and budget constraints all hamper government efforts.
On February 5, 2019, US Ignite hosted a Smart City Connectivity workshop in the city of Dallas,
Texas to examine the challenges and opportunities in building out communications networks to
support smart city strategies. Along with representatives from the Dallas area, the workshop
featured community leaders from Burlington, Vermont; Phoenix, Arizona; Kansas City, Missouri;
and San Jose, California – plus several university, industry, and non-profit partners.
This playbook shares their experiences and lessons learned on how to fit connectivity into
the context of community planning, partner with the private sector, and develop pathways
for scale.
BIG TAKEAWAYS:
• Double down on fiber when moving from pilot projects to full-scale smart city deployments.
• Build digital equity into network expansion strategies.
• Determine the amount of public investment needed to drive momentum in the private
sector around network infrastructure.
• Avoid duplicating investments by planning for fiber reuse across multiple smart
city initiatives.
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THE NEED FOR CONNECTIVITY – DALLAS, TEXAS
Communities go about smart city initiatives in different ways. Some identify and pursue large
scale projects, while others prefer smaller pilots that allow them to test many technologies
and prove value before deployment. The Dallas Innovation Alliance (DIA) largely fits in the
second category. The organization’s model is to innovate rapidly in order to determine what
applications, services, and underlying infrastructure will
provide the best foundation for citywide deployment.
The DIA’s signature project to date is a Living Lab in
Dallas’ West End district. The lab hosts particulate
sensors, connected kiosks, public WiFi service, and
more – all of which was installed in a 10-month time
span. DIA’s deployment process was innovative because
it sidestepped traditional procurement methods – with
DIA taking the lead vetting and selecting industry
partners in coordination with city leadership. However,
the organization didn’t put in any fiber infrastructure
to support the buildout, instead relying on cellular
networks already in place.
From a networking perspective, the DIA has learned two
things from the Living Lab project. First, while existing
wireless networks suffice for a pilot project, they won’t
be enough to support a broader deployment. Alliance
Executive Director Jennifer Sanders says that fiber
backhaul will be critical for expansion efforts, and the
hope is that by demonstrating the value of new sensors
and smart systems through the Living Lab, the DIA can
encourage local fiber network investment.
Second, creating a successful connected community
isn’t just a matter of getting the technology right.
It’s also about solving operational challenges that
come from developing new networks and devices.
For example, the 5G small cells within the Living Lab
show a clear disparity between light poles with large
equipment attached on all sides and poles that are less
visually and physically intrusive. The latter is preferable,
and the DIA can use what it learns from small cells
in the Living Lab to strategize for future small cell
deployments elsewhere.
The Innovation Alliance isn’t the only group testing smarter systems in Dallas. Local leaders
in the transportation department have partnered with their peers in nearby Fort Worth and
Richardson, Texas to build an Advanced Traffic Controller System (ATMS) – one with a single
user interface to manage multiple applications including control of flashing lights in school
zones, dynamic message signs on roadways, video cameras, and more.
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The new traffic system is a work in progress. There are only seven video cameras hooked up
today, although the city plans to connect 200 in total. The network infrastructure to support
the ATMS is under development too. Analog copper networks have been replaced with an
IP-based system using 4G cellular connectivity from Verizon. The LTE networks are a major
improvement over legacy infrastructure, but even they can’t support high-performance
video streaming from multiple traffic cameras. Raymond Chong, Assistant Director, Dallas
Department of Transportation, says the city aims to upgrade further, with a vision of building
out a citywide fiber network.
In addition to relying on Verizon connectivity today, the department of transportation in Dallas
has partnered closely with Ericsson to develop its new traffic management system. The city
intends to draft a master plan in the near future not only to continue enhancing the system, but
also to strategize for future connected and autonomous vehicle initiatives. Connectivity, and
specifically citywide fiber infrastructure, will be a crucial part of that effort.
BIG TAKEAWAYS:
• Testing small pilot projects is one way to prove the value of network investments.
• Numerous new applications support the case for a robust communications infrastructure –
from air quality sensors to smart kiosks and connected transportations systems.
• Legacy networks can support pilot deployments of new connected devices and services,
but network upgrades are necessary for larger scale initiatives
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PLANNING FOR SCALE - SAN JOSE
There’s a different call-to-action moment for every city when the need for network investment
becomes apparent. For San Jose, that moment came after an analysis of digital inclusion rates.
According to Keshav Gupta, the IoT lead for San Jose, not only is the city behind its peers in
terms of average wireline and mobile broadband speeds, but 90,000 people in the region don’t
have reliable broadband service at home.
That realization for San Jose led to an
investigation of broadband strategy options,
and ultimately to the decision to pursue a
hybrid public-private investment model for
network infrastructure expansion. In San Jose’s
estimation, a market-led model would have left
too many underserved, while a government-led
approach was considered too expensive.
The question for San Jose, however, was how
to balance a hybrid model. How much would
the city need to intervene and invest in order
to incent the private sector to participate?
This was the issue of scale. The city needed to
determine what rate of government involvement
would create enough momentum to sustain new
network deployments.

San Jose broadband strategy analysis

Today, San Jose is doing three things to drive network infrastructure growth. First, it’s
catalogued and is using existing city-owned assets for new broadband deployments
(e.g. utility poles, public rights of way). Second, it’s committed to investing up to $2 billion
in new local broadband infrastructure. And third, it’s aligned the telecom industry’s capital
expenditure cycle with the city’s decision-making process so that the public and private
sectors are working in tandem.
So far, one major outcome of this strategy is the signing of new groundbreaking small cell
agreements with AT&T, Verizon, and Mobilite in partnership with Sprint. The local government
streamlined the process for getting these carriers bulk access to small cell sites in the public
right of way. In return, the carriers agreed to substantial wireless expansion plans while
contributing to a digital inclusion fund aimed at improving equitable access across the region.
San Jose, however, is only at the beginning of its connectivity story. The city’s moves to
improve broadband access are part of a much larger strategy that is also designed to
anticipate the challenges and opportunities of applications built on the Internet of Things (IoT).
As more and more assets – vehicles, streetlights, water valves – get connected, Gupta says the
city recognizes that it has to move beyond vertical solutions to contend with issues that will
increasingly cut across multiple sectors. It’s developing initiatives to address cybersecurity,
digital privacy, data management, and smart city service integration.
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Gupta’s team has also begun to identify specific new IoT challenges and possible solutions.
For example, the growth of connected systems in the city means more devices will be
competing for bandwidth. From an infrastructure perspective, San Jose plans to encourage
further network expansion by the private sector in the short term, and also consider dedicated
types of connectivity when and if needed. The city will implement data processing at the
network edge to reduce overall traffic, try to prioritize high-impact data, and use the types of
network connections that are the most efficient for any given application.
To that latter point, Gupta explains that the city has a plan for a layered
connectivity architecture:
• The first layer is retail broadband for consumers and businesses.
• The second layer is an IoT network of connected traffic signals and streetlights for smarter
transportation management.
• The third layer is a purpose-built IoT network that will serve a wide range of use cases.
• The fourth layer is an advanced, high-capacity, low-latency network for handling public
safety and connected vehicle applications
Different types of networks have different
characteristics, and those characteristics can
be mapped to the needs of different smart
city services.
There is still a great deal for the city of San
Jose to learn, but Gupta says his team is
thinking about building its own set of playbooks
to share what it discovers in the process. These
playbooks could potentially cover best practices,
security, privacy, access control, monitoring and
analytics, financial investment, and personnel
training – all issues that San Jose will contend
with as it continues to scale as a smart and
connected community.

San Jose IoT connectivity analysis

TAKEAWAYS:
• In a public-private model for broadband expansion, the key to success is determining
the amount of public investment needed to drive momentum in the private sector.
• Vertical IoT solutions alone will not suffice as cities grow more connected. Certain
concerns like digital privacy and cybersecurity need to be addressed horizontally
across multiple applications.
• It’s possible to anticipate some of the challenges that will come with greater connectivity
and proactively consider new solutions for testing.
• All networks are not created equal. Choose the network type that best fits the
requirements of a particular application.
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DETERMINING THE RIGHT NETWORKING MODEL – BURLINGTON, VERMONT
Long before “smart city” became a popular term, leaders in Burlington, Vermont recognized
that network connectivity would be critical to the region’s future growth. Although the city
began investing in fiber back in 2002, it took more than a decade for Burlington to land on
the right networking model.
Burlington first developed a vision for broadband infrastructure in the early 2000s with
the idea for a citywide, municipally-owned, gigabit fiber network. At a projected cost of
$10 million, leaders argued that this infrastructure would deliver higher customer quality,
promote network competition, and drive new business development. Citizens supported
the strategy, but unfortunately the reality of network ownership didn’t meet the promise of
Burlington’s vision. Thanks to lower-than-expected service uptake, the cost of the broadband
project ballooned to $17 million, and the city racked up significant debt just as the great
recession hit in 2008.
A change in leadership in 2012 helped Burlington pull out of its downward spiral. With a
new mayor in place, the city brokered a deal with creditors that set the project on a path
to recovery. Then in 2014, Burlington went a step further and proposed the formation of a
public-private partnership – BTV Ignite, a US Ignite partner – to manage the city’s economic
development efforts, including its network infrastructure plan.
It’s taken Burlington several years to establish a new path forward, but the city is now in
the process of selling its fiber assets at a price that’s more than three times the network’s
original value. The increase is due to broadband demand driven by business and university
constituents both in Burlington and in the city’s surrounding communities. According to Tom
Torti, president of the local Lake Champlain Regional Chamber, the sale will also generate
$300,000 in revenue specifically for new smart city projects. BTV Ignite will act as a conduit
for that spending, a stipulation in the contract that was key to the sale of the fiber utility.
Torti contends that the success of BTV Ignite comes from uniting municipal leaders with a
great executive team, university supporters, and the backing of the business community.
This is the model that Torti believes will deliver on the “smart city” promise of Burlington’s
network infrastructure.
TAKEAWAYS:
• Network infrastructure plans need strong and capable municipal leadership.
• Many cities are not equipped to own and manage their own fiber networks, but it’s
still possible to achieve connectivity goals by uniting government and the private
sector through committed public-private partnerships.
• Cities need to identify the right anchor tenants for their networks, like the business
and university customers driving demand in Burlington.
• Broadband demand continues to grow, and this makes network infrastructure
an increasingly valuable asset.
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TAKING A REGIONAL APPROACH – PHOENIX, ARIZONA
In the Phoenix metro area, the Arizona Institute for Digital Progress (AZiDP) is helping to forge
a regional strategy called the Greater Phoenix Smart Region initiative. The initiative’s goal
is to drive the development of next-generation networks and smart city technologies, and
its supporters include 22 neighboring communities, Arizona State University (ASU), and a
collection of industry partners in the Phoenix metro area.
According to Dominic Papa, Executive Director at AZiDP, the Phoenix regional approach
took shape when a series of innovation projects in the city drew the interest of a variety of
representatives from other local communities, research institutions, and industry partners.
One major outcome of the smart region initiative has been the development of a nextgeneration governance model across the region.
The regional approach also helped inform a Next Generation Networks RFP recently released
by ASU. The RFP aims to deliver connectivity to five ASU campuses located throughout the
region, and to provide a network that may later be leveraged by local communities in their
smart technology projects. Additionally, ASU created a center for smart cities and regions that
coordinates smart city initiatives by the university.
Working regionally has also allowed the communities
around Phoenix to think, act and procure together
- out-scaling those thinking solely at the city level.
Communities are now working together based on a
defined process of engagement that involves: convening
communities, identifying projects, leveraging research,
validating projects, and sharing best practices.
TAKEAWAYS:
• Regional efforts create scale for networks and
smart city projects that individual cities can’t match.
• A regional scope allows for standardization and
potential faster implementation.
• Regional initiatives can better leverage the skills
that each partner brings to the table at a wider
scale, especially in multi-disciplinary initiatives.

Greater Phoenix operational structure
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WORKING WITH THE PRIVATE SECTOR – KANSAS CITY
Kansas City, Missouri was the first city selected by Google back in 2011 for fiber-to-the-home
deployment, and today, thanks to that company and the competitors that followed, citizens
across the region have access to gigabit broadband services. However, despite the obvious
benefits to the community, the Google initiative isn’t perceived as entirely positive. In the years
since its first deployment, Google’s gigabit ambitions have raised some uncomfortable issues
around digital equity that are still up for debate even now.
Aaron Deacon, the managing director of KC Digital Drive, notes that Google’s decision to lay
fiber in Kansas City was heartily welcomed at the time. But because local leaders had limited
experience with broadband strategy, they turned a lot of responsibility over to their new private
sector partner without considering all of the implications. Google announced that it would build
network infrastructure out to qualifying neighborhoods based on the commitment of a certain
percentage of homes in each area to pre-register for $70-per-month broadband service.
However, that meant that some of the region’s poorer neighborhoods were unlikely to qualify
for fiber, setting up concerns around whether enough was being done to ensure broadband
access for all.
According to Deacon, the city made two mistakes
when it initially partnered up with Google. First, it
didn’t establish internal objectives for digital inclusion,
instead leaving that issue up to the company. Second,
when the city had the option to subsidize deployment
to poorer neighborhoods by paying for baseline
construction costs (amounting to roughly $300 per
home), it dismissed the possibility, believing that paying
money to a big company like Google wasn’t in the city’s
best interest.
In retrospect, says Deacon, an investment by Kansas
City of $5 million or less to get every single home
connected to gigabit Internet would have made a lot
of sense. Yet Kansas City didn’t have perspective on
that advantage, and there was worry that the public
would react negatively if the city subsidized part of
Google’s buildout.
Google Fiber buildout in Kansas City

On the positive side, Deacon points out that even though
the Google fiber initiative has had its flaws, 96% of
neighborhoods in Kansas City still qualified for and now receive gigabit broadband service.
And Google also provides free gigabit Internet to schools and housing projects as part of its
commitment to the ConnectHome digital equity program in partnership with HUD. There’s
room for further service uptake too as more residents learn the value of a high-speed
broadband connection.
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Ironically, while Kansas City is rich with fiber, that doesn’t mean it can tap all of that network
infrastructure for smart city initiatives. When the city built out a “smart” corridor, it relied on
Sprint to deploy new fiber to support the project. There was no plan for fiber re-use, and no
partnership in place with a company to use existing assets already in the ground. In theory,
Google’s fiber could be used for more than just consumer broadband service, but that was
never part of the arrangement with Kansas City. When the city plans future smart projects,
it will have to look for fiber capacity elsewhere.
TAKEAWAYS:
• In a public-private partnership, share the responsibility for defining the parameters of
an agreement. Don’t leave everything up to the private sector partner.
• When planning for broadband expansion, create a strategy at the outset to ensure
digital equity.
• Consider cases for reusing network infrastructure. It’s possible to avoid duplicating
investments with each new smart city project.
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FURTHER RESOURCES
City of Dallas Advanced Traffic Management System.
https://ops.fhwa.dot.gov/fastact/atcmtd/2017/applications/dallas/ch1.htm
Announcement of San Jose Small Cell Agreements
http://www.sanjoseca.gov/DocumentCenter/View/78342
Arizona State University RFP for a Next-Generation Network
https://www.asu.edu/purchasing/bids/pdfs/341901_exhibit_a.pdf
Arizona Center for Smart Cities and Regions
https://ifis.asu.edu/content/center-smart-cities-and-regions
Becoming Broadband Ready – Next Century Cities Toolkit
https://nextcenturycities.org/wp-content/uploads/Becoming-Broadband-Ready-Toolkit-web.pdf
Broadband Agenda for the (Eventual) Infrastructure Bill – The Brookings Institution
https://www.brookings.edu/blog/the-avenue/2019/03/19/a-broadband-agenda-for-theeventual-infrastructure-bill/
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