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Although 22 years have passed since the Telecommunications
Act of 1996 passage, our industry is still engaged with new
opportunity and challenges. The rate of innovation far outpac-
es regulation, however, resulting in slower, more costly deploy-
ment of broadband services. Add to that the complexities of
politics, both local and national, and we begin to understand
the daunting task of bringing broadband access and choice
across the country.

This issue of Skinny Wire accomplishes a few things in add-
ing dialog to the topic of municipal broadband. Let's first say,
however, that by municipal broadband we are referring to not
only our nation’s Tier | cities, but also the Tier Il and Tier Ill cit-
ies ripe with need and opportunity. Success stories abound,
and two are featured in this issue. Ciena, on page 6, recounts
their engagement with Roanoke Valley Broadband Authority
(RVBA), detailing the experience of bringing next generation
broadband services to Roanoke and Salem, VA where fewer
than 11% of the population had access to more than one ISP.
And CommScope, on page 32 recounts their success story
of bringing advanced fiber services to 300,000 underserved
families in North Carolina. Both these stories speak of success
by virtue of public/private funding ventures that resulted in
new broadband services that enhanced community services,
increased regional job competitiveness, and more.

As Chip Pickering, CEO of INCOMPAS, points out in his article,
however, there is still much to be done. He points to current
statistics that 89% of Americans have little to no choice in
broadband services, limited by having only one provider as an
option. How can our cities, communities, regions, incumbent
carriers and others rise to the opportunity of creating new
opportunities and new competition?

And then, of course, we have some technical articles from our
most trusted partners. They weigh in on special considerations
for infrastructure and technology to decrease deployment
time and stretch the investment dollars. Their insight, as
always, is spot on.

Walker's newest relationship is with the National Rural Electrical
Co-operatives Association, and their content is strongly fea-
tured in this issue. You'll find Walker a first-time exhibitor at
TechAdvantage in Nashville the end of February. We appre-
ciate this new partnership with an association focused on
innovation and collaboration, and look forward to years of
work together. Be sure to check out their content, beginning
on page 20.

My favorite quote from this issue, though is from my new
friend Alan Fitzpatrick. In his article on page 4, he states “One
thing is clear: where there is broadband competition, speeds
g0 up and prices go down.” Here's to the work, the collabora-
tion, the breaking down of barriers that work in the interest of
better broadband options for all.

Randy Turner
Editor, Skinny“Wire

Director, Marketing Communications
Walker and Associates
336-731-5246
randy.turner@walkerfirst.com
SWEditor@walkerfirst.com
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Public-Private Partnerships for
Better Broadband

By Alan Fitzpatrick
CEO
Open Broadband, LLC

The need for fast, reliable broadband
is stronger than ever before. Counties
and towns across North Carolina are
taking action to improve broadband
for constituents, increasingly through a
Public-Private Partnership model. This
article describes why the need for broad-
band has become such a paramount
issue, how a Public-Private Partnership
model can work, and examples of North
Carolina communities which are benefit-
ing from this approach.

Why Broadband is such a Paramount
Issue
Internet access is increasingly being com-
pared to water and electric service as a
fundamental right. A brief summary of
driving factors:
1.North Carolina students require
access to the internet for conduct-
ing research, accessing the school's
online tools, and downloading their
textbooks. In some areas of our state
we see 20% of homes do not have a
broadband connection. This Digital
Divide creates a ‘homework gap'.
2.Healthcare access is increasing-
ly done online, from healthcare
records, to researching a doctor, to
online patient visits. Our rural citi-
zens may have to take an entire day
off work to visit a doctor, and as a
result, may not go. Access to online
healthcare can help.
3.We live in an era of user-generated
content creation. Social media posts,
pictures, videos we take on our
smartphones - they are all user-gen-
erated content uploaded to the inter-
net. Anyone who has uploaded 1000
pictures, or a 2 GB video file, knows
that upload speed can mean minutes
or hours, depending on your service.
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4.Businesses use the Cloud more
than ever before. Instead of files
transferred across a company LAN
to servers down the hall, they are
sent to cloud servers. Businesses are
increasingly dependent on broad-
band connections, and symmetrical
access is a key component.

5.Gigabit internet has shown North
Carolina what is possible. New
entrants like Google Fiber and Ting
are setting a high bar, and the munic-
ipal networks in Wilson and Salisbury
are great role models. NorthState,
Riverstreet, Spectrum, and some of
the incumbents telcos are also tak-
ing action. Even wireless ISPs can
offer gigabit speeds. My company,
Open Broadband, is rolling out fixed-
wireless gigabit access in each com-
munity we enter.

One thing is clear: where there is broad-
band competition, speeds go up and
prices go down. Unfortunately, many
locations in North Carolina fall outside of
these competitive service areas and may
have no access to 25 Mbps broadband,
or they only have one choice. Satellite,
DSL, and cell phone hotspots are not
cutting it.

Counties and towns across North Carolina
are increasingly hearing from concerned
citizens wanting access to affordable
broadband. By law (HB129), NC govern-
ment entities are essentially prohibited
from launching new ISP service directly
to residents (Wilson and Salisbury are
grandfathered in existing footprints). So
what's a county or town to do?

Counties and towns are increasingly
issuing RFIs and RFPs to attract new
ISPs. At Open Broadband we've par-
ticipated in several RFI/RFPs, including
Wayne County, Alexander County, City
of Laurinburg, Chatham County, and
Orange County. Persons County, the SWC
Commission, Highlands, and Cullowhee
are a few more examples. We've even
seen a neighborhood HOA in Chatham
County issue an RFP. There have been
so many over the last 2 years | can't list
them all!

.walkerfirst.com/literature/skinny-wire/

How a Public-Private Partnership
Model Can Work

When a county or town wants to engage
with an ISP to improve broadband
access, the first step is to determine
desired outcomes. The top priority we've
seen in North Carolina RFI/RFPs has been
increasing broadband availability, cover-
ing areas which do not have a 25 Mb
broadband provider. Other desired out-
comes include educational opportuni-
ties, economic development objectives,
faster internet options, and a competitive
entrant to “shake things up” and spur a
positive competitive reaction from other
ISPs.

One successful model has been a Private
Investment, Public Facilitation approach.
This is one of the approaches recom-
mended by the Coalition for Local
Internet Choice (CLIC - see http://www.
localnetchoice.org/) and we've seen
successful examples of this in North
Carolina. This model typically includes:

+ Making public real estate assets like
towers, building rooftops, fiber, and
conduit available.

Sharing GIS information on these
assets.

Streamlining the permitting and
inspection processes, such as one-
touch-make-ready on pole attach-
ments, and a dig-once policy on
buried fiber.

Providing an economic development
incentive to attract ISP investment.

Open Broadband recently conducted a
Broadband Feasibility Assessment for
Alexander County (https://alexander-
countync.gov/broadband-feasibility-
study-shows-potential-in-alexander-
county/) in which we recommended this
approach.

This partnership model focuses on
attracting private company investment,
and minimizing the cost to the county/
town. The ISP invests capital to deploy
broadband, and the partner community
seeds the effort with a small economic
development incentive. This partnership
approach results in very low risk to the
county/town, and a modest public cost.
Examples of Broadband Public-Private
Partnerships in North Carolina



A highly visible example of this approach
was the attraction of Google Fiber to
Charlotte and the Raleigh/Durham area.
Charlotte Hearts Gigabit, a community
advocacy group of which | am a part,
summarized the Google Fiber Checklistin
a series of blog posts (https://www.char-
lotteheartsgigabit.com/blog/2014/4/8/

charlottes-city-checklist-for-google-fiber-
part-2). The Checklist included:

* Information about existing infra-
structure: utility poles, conduit, and
water, gas, and electricity lines.
Access to existing infrastructure.

In order to avoid duplicating poles
and/or digging up streets Google
asked for the ability to access and
lease existing infrastructure.

Help to make construction speedy
and predictable. Google requested
an efficient and predictable permit
and construction process appropri-
ate for a project of this size.

Ting Internet is another example in Holly
Springs. By leasing town-owned fiber for
its backbone, Ting has built out a fiber-to-
the-premise network throughout much
of Holly Springs and has started offer-
ing symmetrical gigabit Internet access
to homes and businesses. As reported
by CLIC, “key factors in Ting's decision
to invest were the town's willingness
to lease excess fiber in its backbone
and adopt best practices. Among other
things, the town offered efficient govern-
ment processes, access to information
and facilities, and facilitation and sup-
port—all of which boosted Ting's con-
fidence in the community as an invest-
ment opportunity.”

Open Broadband is following this
approach and has projects in Gaston
County, Wayne County, Stanly County,
and previously mentioned Alexander
County. In Belmont NC we've worked with
the city to provide free public Wi-Fi along
Main Street downtown, service to their
Police Department, many city buildings,
and a gigabit internet equipped innova-
tion center - TechWorks. The investment
is being made by Open Broadband, but
Belmont and TechWorks are partner-
ing in the effort. Mount Olive is fast
approaching as our next deployment of
this model.

For more information on Public-Private
Partnerships for better broadband, |
highly recommend the following resourc-
es:

« The NC Broadband Infrastructure
Office, creators of the state broad-
band plan. They have an excep-
tional staff providing support for all
communities in our state. (https://
ncbroadband.gov/).

* The Coalition for Local Internet
Choice (http://www.localnetchoice.
org/). A national organization with
a local division (CLIC-NC), they have
excellent resources for public-pri-
vate partnerships.

NC Hearts Gigabit (http://nchearts-
gigabit.com/) is a non-profit organi-
zation in which | am involved that
convenes regular meetings across
the state to share best practices,
and promote universal availability
of affordable high-capacity internet
to create thriving local communities.
Our first conference will be April

20 at the Rural Center in Raleigh

(h ://ncheartsgigabit.splashth
com/).

| welcome constructive feedback, ques-
tions, comments, and different points of
view. Reach me on Twitter @AFitzpatrick1
and connect with me on LinkedIn.
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Collaborative, Open-Access Networks
May Be the Winning Ticket

By Daniele Loffreda

Senior Advisor, Market Development, State/Local Government and Education (SLED)

Ciena

Communities large and small across
the U.S. are embarking on initiatives to
ensure that their citizens and businesses
have equal access to affordable broad-
band services. Government leaders
recognize that broadband infrastructure
is a critical enabler of economic develop-
ment, business expansion, job growth,
educational improvements, and health-
care enhancements.

They also realize the need to strike a dif-
ficult balance between being good stew-
ards of public funds, achieving the vision
of ubiquitous broadband, and allowing
for the pressures faced by private part-
ners to achieve a reasonable return on

investment. If they get it right, they will
have a financially sustainable, next gen-
eration network that achieves the vision
of broadband for all. If they get it wrong,
they waste tax payer dollars and fall fur-
ther behind the economic growth curve.

In practice, many community broadband
projects involve a group of municipali-
ties cobbling together multiple sources
to build out a network. One example
of this approach is the Roanoke Valley
Broadband Authority, a project in which

Ciena and Walker collaborated to design
and deploy a 47-mile fiber network serv-
ing businesses, anchor institutions and
residential service providers.

The Roanoke Valley in Southwest Virginia
includes the cities of Roanoke and Salem,
and Roanoke, Botetourt, Franklin and
Craig counties. In 2011 local business
leaders and government officials faced

rising unemployment rates and stagnant
commercial growth. They agreed on
the need to diversify the local textile
and manufacturing based economies by
recruiting businesses in high-wage indus-
try clusters. They also wanted to attract
technology startups, develop a skilled
workforce, improve literacy and gradua-
tion rates and attract young profession-
als to work in the region. They realized
that all these objectives required afford
able, high-speed connectivity.

The findings of a comprehensive broad-
band study and recommendations from
a newly formed broadband task force
resulted in the creation of the Roanoke
Valley Regional Broadband Authority
(RVBA). The study found that broadband
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speeds throughout the area lagged both
national and state averages. Only 8% of
the region had access to fiber, only 4.5%
could access 1Gbps speeds or faster, and
only 11% were able to choose from more
than two ISP options.

Due to state statutes limiting municipali-
ties from offering competitive services to
residents, the RVBA focused on provid-
ing services to businesses and anchor
institutions. Funding options were lim-
ited because the region was deemed too
small to attract enough private invest-
ment, but too big to apply for federal
broadband grants. Following extensive
discussions with service providers, local
and county governments, vendors, busi-
nesses and citizens, the RVBA decided
to deploy a wholly-owned, fiber optic
network.

The Authority opted for an open-access
policy that allows multiple Internet
Service Providers to use the network
to get closer to residents throughout
the valley and reducing their operational
costs.  The RVBA believes that open-
access networks provide lower prices
and better consumer choice by enabling
new and innovative ISP's to enter the
market and compete for residential cus-
tomers.

The RVBA had to overcome resistance
from incumbent service providers,
address funding challenges and allevi-
ate concerns about a government entity
managing a network. The decision to fol-
low a multi-phase, success-based project
approach, was crucial in overcoming all
three hurdles. Other key enabling steps
included
+ Developing cooperative agreements
for localities with technical specifi-
cations and commercial terms for
operating the network and exchang-
ing data across municipal boundar-
ies
+ Enacting “dig-once” requirements
for construction projects, including
the placement of open-access con-
duit for optical fiber
« Communicating frequently and
transparently with the public



Construction on the initial 47 miles of
fiber began in April of 2015, focusing
first on the cities of Roanoke and Salem.
Construction was completed and the net-
work was “lit" the following year. The
design features a redundant fiber ring
that leverages converged packet optical
and packet network technology. Scalable
to 200Gbps, the network footprint cov-
ers more than 200 business parks, large
institutions, government facilities and
small businesses.

The RVBA launched three types of servic-
es targeted towards businesses, institu-
tions and Internet Service Providers: data
transport, transport service plus Internet
access and dark fiber. Based upon ser-
vice subscriptions from customers like
Western Virginia Community College,
Feeding America Southwest Virginia, the
Western Virginia Water Authority and
Meridium1, the RVBA began a 25-mile
expansion to pass another 650 premises.
In September of 2017 the RVBA
announced that ABS Technologies, one
of the first ISPs to use network, had
decided to expand its services to residen-
tial customers2. The ISP stated that with-
out the RVBA fiber network, there was
“no way"” the company would have been
able to pursue a residential buildout.
And while RVBA will continue to offer
business services, Executive Director
Frank Smith reiterated that “the whole
purpose of the network is to have other
providers ride the network, and we want
to make sure we're providing that back-
bone infrastructure for them.” Planning
is already underway for a potential phase
[ll expansion of the network. One addi-
tional benefit to the greater community
is that incumbent service providers have
had to significantly reduce prices to keep
up with the new competition.

This multi-community model, in which a
central public broadband authority offers
capacity to multiple ISP and service pro-
viders while a central broadband author-
ity offers basic services to anchor insti-
tutions has proven successful in many
projects across the U.S. This model is
not without its challenges however. The
ability to secure agreement on strategy,
control, funding and operations between
multiple jurisdictions is no easy task. In
the examples cited above, some cities
and counties were “all-in” from the begin-
ning, while others joined in later phases
of the project. Others declined, choosing
instead to pursue an individual course
of action. The challenge of how to get
disparate municipalities and counties to
agree on a common goal of ubiquitous
broadband can seem insurmountable,
and frustrating.

Dr. Flo Raitano, Executive Director at the
Denver Regional Council of Governments
(DRCG) points out that there is no “magic
bullet”. The DRCG includes fifty-nine
member governments serving a region
of over 5000 square miles. Dr. Raitano
has learned that it is critical that each
member participate in drawing up guide-
lines and policies. It is also important
that the central broadband authority
acknowledge that each individual mem-
ber has a different vantage point, and
may need to approach implementation
using a different strategy to achieve
a common regional outcome. For Dr.
Raitano the most critical factor may be
designing a partnership and network
platform that is generic or broad enough
to accommodate a variety of solutions
and approaches.

Communities contemplating a broad-
band initiative need to consider the
degree of risk tolerance, potential ben-
efits and degree of desired control3, at
both the collective and individual mem-
ber levels. They also need to decide
which of the various broadband invest-
ment models - ranging from the tradi-
tional models to the emerging public-
private partnership approaches- works
best for them. Finally, they should take
heed of lessons from the successes and
failures of other community broadband
projects. The model that has the best
track record to date is some variation of
the hybrid open-access approach, which
involves a public broadband authority
owning and operating a core network
and selling services to businesses and
anchor institutions, and allowing multiple
ISP's to leverage the network to sell ser-
vices to residents. This approach com-
bines the best capabilities of the public
and private sectors, and empowers the
community with an active role in shaping
the future of local internet access.

1“RVBA Poised to Help City Schools”, RVBA
Press Release

2“Roanoke Valley Broadband Authority
Moving Ahead”, Community Networks

3Hovis, Joanne, Schulhof, Marc, Baller, Jim;
and Stelfox, Ashley. “The Emerging World
of Broadband Public-Private Partnerships:
A Business Strategy and Legal Guide.”
Evanston, IL: Benton Foundation,

May 2017. benton.org/broadband-public-
private-partnerships-report
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Walker and NUF have individually and
jointly been participating in many munici-
pal broadband deployments over the
past years. These experiences have
placed us in a position to identify success
factors for municipal deployments.

One significant observation from this
time is that there is often too great
a focus on residential customers, even
though ROI can sometimes be achieved
faster by focusing on municipal, regional
government, and business customers.

Customers for a municipal broadband
network often span spaces in the mar-
ketplace that have very different classes
of service. On one side, residential cus-
tomers seeking Internet access are often
coming from DSL or cable networks and
have expectations associated with expe-
riences they've had with those networks
(either from other places they've lived or
from existing service they have within the
municipality). On another side, business
customers are looking for ways to reduce
expenditure but wish to concentrate their
spend within their local business climate
for a variety of reasons while still main-
taining the same or better functionality.
On the third and final side of the triangle,
municipal consumers such as utilities
and public safety customers often have
vastly different requirements than either
business or residential customers.

To satisfy these different market seg-
ments, a municipal broadband network
has to have good operating and start-
up capital, depth of services, alignment
between stakeholders, performance, reli-
ability, and customer service.

Many municipal networks focus on
spending their grant, SPLOST or other
funds on the physical plant. In general,
budgets are often correctly focused on
the physical plant and associated core
network equipment (e.g., GPON, direct
fiber or wireless termination gear, etc.)
but fail to include network management,
monitoring (required by Federal and/or

state statute), and infrastructure servers.
If you cannot monitor your network or
rapidly troubleshoot problems, customer
service will suffer. If you cannot pass
location for voice-over-IP services to E911
providers or be able to monitor traffic
per CALEA or other statutes, you may be
entering into liability and risk which your
municipality doesn't carry insurance for.
Providing common infrastructure servic-
es such as DNS, RADIUS, management,
and logging are often overlooked por-
tions of running a network. These ser-
vices are very valuable in reducing opera-
tional expenditure by catching problems
early, in helping achieve understanding
the usage characteristics of your net-
work, and in creating better security for
municipal customers.

Strangely, preparing a network for these
customers and services is often relative-
ly small dollar expenditure when com-
pleted as part of the initial design and
implementation stage. Retrofitting such
a network after the fact, however, can be
costly and service impacting.

We have identified four opportunities
easily achievable in the deployment of
municipal broadband networks which
open entirely new revenue streams:

+ Layer 2 VPN - L2VPN offers a busi-
ness exceptional control over
interconnecting different sites and
services, allowing businesses to do
flexible any-to-any interconnect
between multiple sites. It also allows
multiple dwelling units (MDUs) to
provide inter-facility maintenance
and operations services. It is one of
the more technically complex items
to deploy but its amortized mainte-
nance costs are very small.

Layer 3 VPN - L3VPN offers indi-
vidual sites IP connectivity on a
semi-private network. This allows
your customers to reduce their
equipment costs by not requiring a
firewall or VPN termination device
at each location, and also allows
them freedom in network topology

by providing services at a central
site for all branch offices or provid-
ing Internet access for employees

at each branch office that is func-
tionally separate from the business
communication, to include two
examples.

Wireless backhaul - Mobile carriers
have challenges in providing cost-
effective, high bandwidth access

to cellular towers. It is feasible for
municipalities already providing a
fiber buildout in high growth areas
to extend this fiber to carrier towers
owned directly or leased through
third parties.

Managed security services - The
advent of SDN technologies allows
municipalities to offer end users
and businesses a custom firewall.
Many businesses have high secu-
rity demands but do not neces-
sarily have the IT staff to support
the infrastructure requirements
needed to provide acceptable levels
of protection. The municipality can
efficiently deliver virtual firewalls to
these customers and insert them
into the traffic path with very limited
up front capital expenditure: 3-4
general purpose servers can easily
support tens if not hundreds of vir-
tual network elements.

It is important for municipalities to
understand that adoption rates for ser-
vices often closely match up with the
market expectations set by existing ser-
vice providers.

In summary, building a successful munic-
ipal network isn't just about what build-
ings you serve or how much capacity
you can deliver down Main Street - these
are essential differentiating factors, but
certainly not the only ones. Municipalities
that provide well-run networks with
active monitoring and network services
and service mixes closer to what is extant
in the market will see greater success in
their take rate, revenue generation, and
ROl in their networks.
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There is tremendous innovation tak-
ing place in the telco world. Operators
are offering new cloud and connectivity
services and making use of new tech-
nologies such as NFV, SDN, 5G, and loT.
Doing so opens the door to new revenue
opportunities. It also powers new part-
nerships with enterprises, municipalities
and utilities.

But the move to these new technolo-
gies is not free or easy. It requires major
changes in the skills needed by their
teams. Smaller operators may not have
the wherewithal to take on this inno-
vation by themselves. The situation is
even more difficult for their prospective
partners.

So how can rural telcos and their part-
ners make the most of new technolo-
gies and be part of new collaborative
ecosystem, while minimizing the associ-
ated work and cost? Here are some best
practices.

It starts with fiber

As the car guys say, there's no replace-
ment for displacement. The same applies
to bandwidth. That's especially true for

telcos, whose customers have an insa-
tiable appetite for data. End users need
staggering amounts of bandwidth for
videos and multi-cloud applications.
According to the latest NPD Group
Connected Intelligence Smartphone and
Tablet Usage report, “the average U.S.
smartphone user consumes a total of
31.4 GB of data on a monthly basis
(including Wi-Fi and cellular consump-
tion). This is up 25 percent from one year
prior, when the total monthly data con-
sumption averaged 25.2 GB per user.”

Investments in fiber give rural telcos an
asset that is not available to OTT players.
And, the required investment is lower
than ever thanks to the availability of
a variety of innovative fiber solutions.
Combined with valuable right of way,
operators have tremendous opportuni-
ties to provide high-speed 10G and 100G
connections to national fiber backbones.

New fixed wireless technologies (e.g., 5G,
NB-lIoT, and LTE-M1) can provide inter-
esting and low-cost access to endpoints.
They don't remove the need for fiber. In
fact, the deployment of these technolo-
gies drives even more data into the net-
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By Prayson Pate
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work, from an ever broader geography.
In addition, broadband rural operators
can use fiber assets to offer backhaul
for new wireless footprint as part of
wholesale agreements with major wire-
less providers.

Acquire technology as a turn-key
system covering transport, services,
and management

Fiber is necessary, but it's only part of the
story. There is also the need to be able
to define, deploy, manage and assure
services. That means a complete system
comprising access, transport, test and
management systems.

+ Access includes the demarcation
point for services. This may be a
standard NID, or it could be a univer-
sal CPE (uCPE) platform for instantia-
tion of services.

Transport is fiber, optimized for dif-
ferent applications. This includes
local backhaul, metro transport, and
data center interconnect (DCI).

Test includes service activation, ser-
vice assurance, and service diagnos-
tics. Test must cover multiple layers
and access technologies, especially
fiber, Ethernet, and IP.



+ Management includes both vendor-
supplied tools along with home-
grown systems as well as standard
and open APIs to feed into third-
party systems.

How can operators ensure all these piec-
es work together? Tier 1 operators tend
to take on the task of integrating a sys-
tem of components to create a complete
network. Rural broadband operators
have limited resources and manpower.
They usually need help integrating sys-
tems, and suppliers are ready to assist.
But there's a catch. Integration is easier
if all the components come from a single
supplier. However, that approach tends
to lock the operator into a relationship
where all the power is on the side of the
supplier. Fortunately, there is a better
approach.

Require an open architecture - and
an open supplier

The big push now is for multi-vendor
systems. This approach enables competi-
tive awards for each component in the
system. It also empowers independent
innovation in each technology segment.
A variety of new technologies is powering
the open approach to innovation:

* An open line system (OLS) disag-
gregates optical transport into sepa-
rate components that may introduce
more flexibility to the evolution of
the optical transmission network.
Advanced Carrier Ethernet 2.0 ser-
vices. These include E-Access, which
actsasanewT1.

Network functions virtualization
(NFV) replaces network appliances
(e.g., routers, firewalls, voice sys-
tems) with software network func-
tions running on commercial off-the-
shelf (COTS) servers.
Software-defined networking (SDN)
allows software to control network
topology, forwarding, and even pro-
tocols.

Software-defined WAN (SD-WAN)
offers a way to provide L3 VPNs with-
out the cost and complexity of MPLS.

Who can provide a turnkey solution
based on an open architecture? One
obvious answer is innovative distributors
like Walker and Associates. Walker has
been providing integration and instal-
lation for years, and those services are
now extended to cover the innovations
listed above.

Ensure support for today’s revenue-
generating services

When presenting to a telco audience, |
sometimes use a line that helps iden-
tify any operators present. | say: “The
legacy part of the network is the revenue-
generating part of the network.” That's
sure to get the telco guys nodding their
heads in agreement. As a side note, | will
be changing that line this year. Legacy
sounds so old-fashioned. Going forward,
| will be using “heirloom” and “heritage” -
they sound so much better!

At any rate, the services are the point of
the network. Any changes to enhance
and expand the infrastructure must also
improve the delivery of services such as
DIA, Layer 2 VPN, Layer 3 VPN and even
SD-WAN. Suppliers like ADVA and Walker
can ensure that technology migration
is both straightforward and compatible
with improved service delivery - and
profitability.

Insist on a path to future cloud-
centric technologies

While today's services are critical, they
are not the end. Any strategy for improv-
ing telco infrastructure must account for
the cloud - both as a target of services,
as well as a means for delivering those
services.

Cloud delivery means providing end
users with assured connectivity to data
centers. The preferred way is with fiber
and a direct connection to the data
center. That's not always possible, so
approaches such as SD-WAN and soft-
ware encryption are also needed for a
complete delivery solution.

Cloud technologies such as NFV and SDN
are essential for tomorrow's telco net-
work. Any update to the infrastructure
must include these technologies to pro-
vide a path for strategic innovation.

Help is available

Updating and expanding telco infrastruc-
ture is never easy, especially when it
includes the deployment of new tech-
nologies. Fortunately, help is available.
With years in partnership, suppliers
ADVA and Walker provide operators
with innovative solutions tailored for
specified deployments. That partnership
includes products and technologies that
exemplify the recommendations listed
above. Together, we can build a reliable
infrastructure - one that is equipped to
meet your current needs, and innovative
enough to satisfy the growing demands
of tomorrow's customers.

Prayson Pate is ADVA
Optical Networking's
chief technology officer
for the Ensemble division
and is an evangelist
for network functions
f y virtualization (NFV).
He speaks at industry
E h events and writes posts
= and articles to inform,
educate and entertain, mostly about
NFV with plenty of innovation for good
measure. These include The Real CTOs of
NFV series.

Prayson received a master’s degree in
electrical and computer engineering from
North Carolina State University and a
bachelor’s degree in electrical engineering
from Duke University. Prayson has
contributed to standards bodies such as
the MEF and IETF. He is a named inventor
on nine patents.
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ADVA Optical Networking is a company foun-

ded on innovation and driven to help our cus-

tomers succeed. We're continually developing
| breakthrough hardware and software that
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drives the networking industry forward and
creates new business opportunities. It’s these
open connectivity solutions that enable our
customers to achieve differentiated cloud and
mobile services. What’s more, with our Oscil-
loquartz technology, we're able to deliver the
industry’s most precise timing and synchroni-
zation information.

For more information, please visit:
www.advaoptical.com and www.oscilloquartz.com
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Free Financial Models for Broadband Builds

Real estate developers and communities don't have to rely solely on costly
consultants to get the advanced broadband networks they need

By Steven S. Ross
Broadband Communities

When it comes to financial modeling
of broadband deployment investments,
particularly fiber-to-the-home builds, the
best things in life really are free. Any
subscriber to Broadband Communities
Magazine can download our models at
no charge, along with detailed docu-
mentation. Need help using them? We'll
provide a free hour or two of live help as
well, over the phone or on GoToMeeting.
Beyond that, we do charge a fee for help,
but it is extremely reasonable. We can
work with local bankers, and even travel
to prospective deployers to help run
public or company meetings. As always,
we'll be hosting a free two-hour precon-
ference workshop on the models at our
next Summit, in Austin, April 30.

Since 2010, these models have become
the world's mostwidely used. Broadband-
starved communities and small private
providers and electric co-ops use the
models when they first consider a new
network or network expansion. The mod-
els lower the "barrier to entry” and have
resulted in many new networks that oth-
erwise never would have been built.
Communities worry, for instance, about
hiring a consultant for $50,000 or more
only to discover that they cannot possibly
afford to build a network. Also, communi-
ties have more confidence in a financial
model when they fully understand what
goes into it.

The Broadband Communities modeling
tools run in Excel or Excel clones such
as Open Office. The formulas are eas-
ily modified, and they are designed so
new rows and columns can be added
without breaking anything elsewhere on
the spreadsheet. By default, they print to
a single page -- great for distribution at
public meetings and in initial approaches
to sources of deployment capital.

One model tests financial feasibility of
network deployments in multiple-dwell-
ing-unit buildings (MDUs) or planned unit
developments. We've found that many
developers themselves use the models
to consider whether or not to build fiber
and Cat 5 Ethernet cable into their struc-
tures. They also use the models when

negotiating with third-party broadband
providers.

The latest model, released January 2017,
allows multiple sheets covering multiple
time periods, construction phases, and
even different deployment technolo-
gies and customer services for different
neighborhoods in a build's footprint. It
also covers a five-year initial deploy-
ment schedule, rather than the four-year
default for the other models. All the
models can easily expand that period
to whatever you wish, of course. Many
users choose six or seven years.

The models do not replace consultants
and other experts, who generally can
offer ways to lower the cost or increase
the benefit of a network build. Most
users find that the models mainly help
get them to the next step -- hiring a con-
sultant. At that point, they find that many
consultants are using the Broadband
Communities models themselves. We
encourage it, and allow them to do so
royalty-free. They can even remove our
name. That way, we help grow the indus-
try. Everyone benefits.

DETAILS

There is a common-sense philosophy
about computer models. They should
contain enough detail about key lever-
age points such as take rate and revenue
to come to a rough conclusion. But they
cannot be so fine-grained that the for-
est of detail hides the trees you need to
make a decision. And of course, make
sure that you are not wildly optimistic or
pessimistic. That is, all the uncertainties
should not be in the same direction!

The models by default tend to under-
estimate revenue. A network that adds
1,000 new subscribers a year gets credit
for only half the revenue that year, for
example, because they don't all sign
up on January 1. Users can change the
defaults. Revenue per user tends to
grow as households and businesses are
offered new services or have new needs.
Users of the Broadband Communities
monthly cash flow models report that
they add detail as they gain construction

and operational experience. They even-
tually transition to standard bookkeep-
ing tools, keeping the model to forecast
churn and promotional pricing strate-
gies.

Finding reliable cost and revenue data
is always an issue. We suggest talking
to equipment venders and distributors,
especially full-service firms like Walker.
Other sources include other commu-
nities, Tier 3 local exchange carriers,
and companies that build MDU or PUD
networks. Our own database of roughly
1,100 FTTH builds, including about 250
community builds, is at Fiberville.com.

In the database, find a network deploy-
ment near you or in somewhat same
circumstances (density, deployment size,
aerial or trenching, and so forth). They
are almost always willing to share their
basic revenue and cost data, and advice
on third-party vendors of maintenance,
installation, network operating centers
and so forth.

Several communities have handed our
models over to high school and com-
munity college classes for completion as
class projects.

SIX TOOLS AVAILABLE
1. MSO, ILEC or municipal
investor
2. Rural MSO/ILEC/CLEC
investor

3. MDU/PCO investor

4.  Customer monthly revenue

5 18-month operational cash
flow

6.  Multi-neighborhood investor

View and download them at www.
FTTHAnalyzer.com

Model creator Steve Ross can be reached at
steve@bbcmag.com.
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date on key policies, and connect with important industry professionals. UTC Telecom &
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WHAT IS A “SMART CITY""
O

By Robert Worden
Executive Practice Leader, Smart Cities & loT
Fujitsu Network Communications

You've no doubt heard talk about “smart cities.” but what
exactly are they, and what do they mean to you?

The short answer is that the smart city concept is the logical
and foreseeable outcome of a world in which connectivity has
become an integral part of our daily lives. In a smart city, things
like utilities, transportation, education, housing, and more are
all connected via sensors that provide data in order to improve
the quality of life of the city’s residents. Civic leaders use this
data to make better, “smarter” decisions for the way the city
operates and interacts with its citizens. It's a way to make
infrastructure more efficient, to make government more trans-
parent, and to make day-to-day interactions with technology
smoother.

Imagine a smart communications system, for example, for
emergency personnel, able to assess a situation holistically,
summon the appropriate personnel, identify and notify the
nearest hospital with the appropriate treatment facilities, and
even turn traffic lights green as needed for the ambulance en
route, thereby decreasing response time significantly. That's
Smart.

This isn't simply a concept, but something actually put in place
today in smart cities around the world. By making use of data
collected from a variety of sources in an intelligently-connected
infrastructure, and parsing that data in useful ways, these
smart applications can be used to improve the quality, perfor-
mance and efficiency of everything from major water utilities to
individual home appliances. Europe and Asia have been making
these steps forward for some time but America is catching up
now in cities like New York, Boston, San Francisco, and even
Wichita.

From a municipal perspective, smart technology is being used
to streamline city-provided services, and to oversee and regu-
late services provided by outside organizations in order to mini-
mize frustration and dissatisfaction and to maximize economic
growth and development. In Amsterdam, for example, the city
has installed “smart” garbage bins, so that trash is collected
only when the bin is full, thus making garbage collection more
efficient and less costly.

Economic development is an important driver for most cities
considering an upgrade to “smart” status, with most cities look-
ing to attract new businesses to their community. But how?
Many believe that government's most important role is in creat-
ing a fertile ground in which innovation can occur. In this sense,
the smart, connected, and efficient city is the technological soil
in which the seeds of economic growth will be planted, yielding
profits and benefits that will in turn enrich both individuals and
society at large. Therefore, the cities that are at the forefront of
smart cities transformation will reap the largest benefits from
this explosive, and in many case much-needed, growth.

Consider a unique and innovative display of economic develop-
ment using smart technology taking place right now in South
Korea. A major grocery retailer wanted to expand business,
but without opening additional physical locations. The answer
proved to be “virtual shelves” in the city’s subway stations. Wall-
length billboards display goods for sale, complete with images

the cities that are at
the forefront of smart cities
transformation will reap the
largest benefits . . .

and prices, allowing customers to order by scanning QR codes,
paying, and arranging for delivery within a day. This optimizes
commuter time in the stations, and expands business for the
retailer without the expense of a building, rent, utilities, main-
tenance, staff, and all the other requirements of a physical loca-
tion. The result is that this retailer has reached the number one
position in the online market, and the number two position in
terms of brick-and-mortar stores.

Of course, these are only a few of the ways in which smart
technology can benefit communities. Every city and county has
its own needs, especially in the early planning stages of digital
transformation. What's important to remember, however, is
that smart cities are here today, and the earliest adopters of
this incredible technology will be the ones to reap the greatest
benefits from it. Those that delay, or who reject the smart cities
model altogether, will quickly find themselves woefully behind
the curve, unable to compete with those communities that
showed more foresight in these early days. Customers and resi-
dents are constantly increasing their demands for bandwidth
as the fuel needed to drive their desire for connectivity, and the
communities that can provide these services seamlessly and
easily win the lion's share of business and revenue. It's never
too early to start thinking about smart city transformation, so
what are you waiting for?
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Increasing the value of municipal
broadband services

Broadband services have created sig-
nificant positive impact on social and
economic development. Fast, affordable,
and reliable internet services enhance
productivity and competitiveness, and
stimulate innovation. Broadband net-
works improve access to social media
and open up a wide range of internet
services such as advanced health, gov-
ernmental, financial and leisure services.
What's more, residents can efficiently
work from home. Hence, broadband
becomes an important factor for choice
of location.

Municipalities are well positioned to
drive the roll out of regional fiber net-
works as they can efficiently combine
the construction of power, water or gas
infrastructure with fiber installations.
This economic advantage is especially
relevant in suburban or rural communi-
ties, which might not provide a promising
business case to communication ser-
vice providers. Municipal broadband net-
works represent a long-term social and
economic investment as they improve
standard of living and attract new busi-
nesses.

Compared with DSL or cable, fiber net-
works provide significantly higher band-
width. Residential users can access inter-
net services at speeds beyond 100Mbit/s,
while businesses frequently use much
higher capacities up to 10Gbit/s for site
interconnection as well as cloud and
internet access. The virtually unlimited
capacity of fiber allows bandwidth to be
scaled to meet future demand.

Those networks can however offer much
more than just plain high-speed con-
nectivity. There are a rapidly growing
number of IT applications which need
precise time synchronization in order to
operate in an efficient and reliable way.
When designing municipal broadband
networks, these upcoming requirements
need to be kept in mind, as they are able
to distribute highly accurate timing infor-
mation for synchronization of dispersed
systems. This additional capability can
significantly improve the value of munici-
pal broadband networks, creating better
profitability for the operating organiza-
tion.

Timing distribution becomes a utility

All computers use an internal clock to
synchronize processes and to timestamp
data records. The accuracy in most cases
in not very demanding. Time information
is historically provided over the inter-
net using Network Time Protocol (NTP).
With this protocol, a computer can syn-
chronize to a central time server, which
distributes datagram with precise time
information. NTP time servers are fre-
quently operated by metrological insti-
tutes. This time delivery mechanism can
provide an accuracy in the range of sev-
eral tens of milliseconds. It is quite likely
that, with increasing compute power, a
higher level of precision will be required.

With the emerging |0T, enterprises can
optimize industrial processes by leverag-
ing data gathered from countless sen-
sors. Distributed control systems process
this data and synchronize with central
data centers. Obviously, data captured
by a sensor needs to be precisely time-
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stamped. In the case of power distri-
bution networks, precisely timestamped
measurement data is used to accurately
locate a failure. A time accuracy of one
microsecond is required to locate a fault
within 300 meters. Such precision cannot
be achieved with NTP technology applied
today.

There are various other markets that
need broadband services as well as high-
ly accurate timing. Mobile networks rely
on precise timing for smoothly handing
over customers from one cell to the next.
What's more, the latest mobile technolo-
gies apply very sophisticated methods
for optimizing the utilization of the radio
spectrum, resulting in much more strin-
gent timing requirements. Strict timing is
also required by financial institutions as
they are forced by regulation to precisely
timestamp transaction records for trans-
parency reasons. Cloud service providers
offering server resources at different
sites are another example as distributed
co