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As Walker celebrates its 50th anniversary in 2020, becoming reflective
of the company’s changes, milestones and accomplishments over the
years is an easy route to follow. While we do pay a tribute to those
topics in this issue, we decided it most important to cast our vision
forward toward the next stages of industry innovations, challenges
and opportunities. For at least the last decade, the industry has been
focused on 2020 as the benchmark year for significant achievements,
including broad deployment of 5G, further entrenchment of software
derived network solutions, and more. So, here we are at 2020, looking
ahead and asking, “What's next?”

Industry leaders responded to our call for their insight. Overwhelmingly,
the industry appears focused on rural broadband expansion.
Specifically, the energy around this topic is heightened by launch of the
FCC's Rural Development Opportunity Fund (RDOF). The aggregated
USF funds used to create the program exceed $20B, and is intended
to deliver broadband services to areas lacking fixed broadband. While
the FCC standard definition of broadband remains at 25/3, there is an
expectation that a weighted system will award funding to providers
poised to offer Gigabit/low latency broadband services into their com-
munities. Expectations are running high that this funding mechanism
will create spans in an ever-increasing digital divide in the US.

In concert with RDOF, is the industry’s new fascination with rural elec-
tric cooperatives, who are appearing on everyone's dance card. From
practically every contributor for this issue of Skinny Wire, electric coop-
eratives rise to the top as the bridge for rural community connectivity.
Much of that work, it is expected, will occur in partnership with other
entities, whether in the form of public/private or public/public. Headed
forward, they deserve increased attention and focus. Even the banking
industry is taking note of this segment’s pending play in broadband
deployment, as noted in the article by Live Oak Bank on page 23.

Certainly, public policy will continue shaping and molding industry
opportunities headed beyond 2020. Making broadband services
available through funding and sound public policy is only part of the
challenge, however. Increasing adoption rates in rural communities
through digital inclusion efforts is another facet of the bigger picture.
Grassroots efforts to minimize the digital divide include digital literacy
programs, creating new resources for affordable devices, establish-
ing publicly available Wi-Fi hotspots, addressing the homework gap
among students, and more. Rural community stability is at stake.

And, technology advancements in coming decades is simply a given.
While portions of the ICT industry are still making the conversion to IP
networks, the future is clearly about big data. Whether you're talking
about moving it, storing it, securing it or creating it, this industry faces
enormous opportunity to solve business challenges in every sector
of the economy. Fiber deployment is a critical component of these
future-ready networks that deliver on the promises of 5G, Al, network
virtualization, automation and more. Any of these opportunities will
only be realized through technological breakthroughs.

Just as it was in 1970, 2020 is a great year to be in this industry.
Looking backward can feel indulgent; Looking ahead is a bigger
responsibility. Beyond 2020 are opportunities not yet imagined, ques-
tions not yet asked, solutions too bold to even dream. The industry
joins in congratulating a company that has weathered the last 50 years
in an industry riddled with complex change. Here's to the next genera-
tion of innovators, dreamers and industry disruptors!

=and Y Turner

Editor, Skinny Wire

Director, Marketing Communications
Walker and Associates
336-731-5246
randy.turner@walkerfirst.com
SWEditor@walkerfirst.com

Opinions expressed by contributors and commentators do not
necessarily reflect the views of Walker and Associates, Inc.
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Walker Celebrates 50th
Anniversary in 2020!

By Randy Turner
Director, Marketing Communications
Walker and Associates

To understand the boldness required of
Chris and Virginia Walker, who opened
their family business in 1970, it is impor-
tant to place that decision in its proper
context. The 1970s was not a kind econ-
omy. The combination of wage and price
inflation, coupled with slow business
growth, created a new term to describe
a troubled economy: stagflation. As the
pace of change quickened, the ability of
large corporations and the US govern-
ment to adjust diminished. This combi-
nation created a ripe environment for
entrepreneurs: Enter Chris and Virginia
Walker.

SMALL BUSINESS, LARGE SACRIFICES
For the Walkers, making a decision like
this required making certain sacrific-
es. One of their first was selling their
Connecticut home and moving into the
basement of Virginia's parents in Chester,
VA. With their four young children in tow,
Chris and Virginia mapped out a plan
for him to engage customers through
travel in the mid-Atlantic region while
she worked from the home office as
his inside salesperson, customer service
spcialist, inventory manager and book-
keeper. As the children grew older, they
pitched in to help, earning their stripes
doing administrative and logistics tasks.

Through the first decade, Chris Walker
easily won a reputation for his ability

1970

Walker and Associates
launches in Chester, VA,
home of co-founders,
Chris and Virginia Walker

YEARS
ANNIVERSARY

Stnee 1970 ’

Chris and Virginia Walker celebrate the holidays in the early 1980s with colleagues.

to earn the trust and confidence of his
customers. Going far beyond simply pro-
viding products, Chris kept an eye on
solving customer problems, deepening
relationships, and expanding industry
partnerships. As a team, Chris, Virginia
and their children developed a brand

that was poised to take advantage of the
biggest landmark change in the industry
since the dawn of telecommunications.

INDUSTRY CHANGE
As the AT&T divestiture was finalized
in the early 1980s, the industry was

2000
1998 Passing of
- co-founder,
Mark Walker Chris Walker

1983

AT&T Divestiture

announced as new
President of
Walker and Associates

Virginia Walker
becomes new CEO

1978

Corporate offices
relocate to Welcome, NC

Evergood Fabrication
founded as manufacturing

1996

Telecom Act of 96
becomes law

Evergood Fabrication
sold to Reltec

division of Walker Group
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1999

Walker recognized
as one of NC's fastest
growing companies



already responding to new opportuni-
ties brought about by new technologies.
The advent of a new age of competition,
birthed by advances in computer switch-
ing equipment, satellite communications
and fiber optic technologies, fell into full
swing as the company known as the larg-
est employer in the world during most of
the 20th century was divided into seven
smaller regional companies.

Walker became a trusted volume sup-
plier to each of these regional carriers,
which helped brand the Walker name
nationally. The sales and logistics facili-
ties shifted to Welcome, NC, a great
logistics location and home to a pro-
gressive sales staff. Chris and Virginia's
philosophy of customer focus took shape
in a staff that increased based upon one
simple question: “What's in it for the cus-
tomer?” The strongest skillset required
was figuring out how to help customers
solve their challenges. Wearing multiple
hats was a prerequisite for anyone join-
ing the young company.

North Carolina also brought the oppor-
tunity to launch a second business to
support telecom customers. From 1978 -
1996, Evergood Telecom Enclosures was
a manufacturing division of Walker. Their
focus on aluminum telecom cabinets
for outdoor network hubs and power
transfer points earned Evergood as much
as 70% of the national telecom power
switch market in the mid 1990s.By the
time this division was sold to Reltec in
the late 1990s, the product line had
expanded into indoor central officce
and data center equipment cabinets.
Walker served as the sole distributor of
Evergood products.

Along with growing internally and

2009

2014

expanding its customer base, the com-
pany forged relationships with leading
equipment manufacturers. As noted on
page 9, Walker's early partnerships with
ADC (now CommScope), and Telect (now
Amphenol Network Solutions), solidified
the company’s ability to provide passive
and connectivity solutions to its grow-
ing base of rural and emerging regional
competitors. By the time the Telecom Act
of 1996 became law, the company added
Corning Optical Communications as a
partner, adding more value to customer
engagement. Today, more than 400 sup-
pliers distribute products through Walker
and Associates, making it a one-stop
shop for the communications network
among ICT professionals.

COMPANY LEADERSHIP

As the turn of the century drew close,
Chris and Virginia set the stage for their
retirement years together. Their younger
son, Mark, took the lead as company
president in 1998. His leadership as the
president of Evergood, along with his
experience in the field in outside sales for
Walker and manufacturers, brought new
direction to the company as it responded
to burgeoning industry growth brought
about by the Telecom Act of 1996. Their
older son, Rick Walker, led the com-
pany’s services department, and their
older daughter Laura served in a variety
of roles including HR, purchasing and as
a board member along with her siblings.
Chrystie, the youngest of the four, having
supported the business since its earli-
est days in her grandparents’ basement,
served on the board and took advantage
of opportunities to learn about the busi-
ness and the industry.

Chris Walker's reputation as an indus-
try giant was firmly fixed. Known by

2016

Retirement of

Walker acquires
non-affiliate operating
assets of Windstream

Supply

Virginia Walker

Chrystie Brown
named as new CEO

Walker awarded
SPAWAR Atlantic's C2
Multiple Acquisition
Contract (MACQ)

customers, association leaders, manu-
facturers and others, he was honored
and respected. In June 2000 | had the
opportunity to drive Chris from his hotel
to the Georgia World Conference Center
in Atlanta for what industry veterans will
recall as the last great SUPERCOMM.
This industry flagship event spilled from
every hall at the GWCC into the Georgia
Dome and surrounding parking lots with
its expo. | accompanied Chris into the
hall headed to Walker's booth. Dressed
in his signature cherry red sports coat,
he was immediately recognized, drawing
a steady stream of greetings from busi-
ness acquaintances who stepped out of
their booths and into the aisle to shake
his hand. What should have been a brief
walk to a tradeshow booth turned into a
marathon of networking, business card
sharing and affirmations. | felt like | was
with a superstar. In hindsight, | know that
was the case.

The following month, as the dot com
bubble pinnacled, Chris Walker was diag-
nosed with pancreatic cancer. He passed
the following October at the age of 77.
The company he and Virginia founded
had just marked its 30th year.

NEW CENTURY, NEW CHALLENGES
As the company and the family grieved
this loss, the market's tide shifted nearly
in unison as the telecom winter unfolded.
Dramatic bankruptcies, business clos-
ings, corporate scandals and finally the
events of 9/11 rocked the industry along
with US and global economies. Walker
was challenged in new ways to navigate
tough times through a series of down-
sizing events, reorganization, inventory
reductions, belt tightening and adjust-
ing to a new normal of uncertainty. As
the industry itself dealt with supplier
Cont'd on page 6

2020

Walker launches
Walker TAC Services
to provide optical switch
and router maintenance
and support

008

rinitiates
programs
TL9000 /
001:2008
atus

2010

Walker joins Top 100
Broadband Company list
(Published in Broadband
Communities Magazine)

2015

Mark Walker
named TIA Board Chair

2017

Walker expands broadband
deployment portfolio with

bulk fiber cable and custom

Walker awarded
NASA SEWP Contract
and MHEC Contract

length cutting at NC
distribution center

Walker opens Reno, NV

distribution center
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Cont'd from page 5
consolidations and customer attrition,

the Walker family's resolve to not merely
survive but thrive was relentless. Virginia,
accompanied by each of her children,
once again made sacrifices, put in the
hard work and renewed their commit-
ment to creating and retaining custom-
ers. Personal calls from the family, inno-
vation and a basic sense of entrepre-
neurship once again fueled the company
as it emerged leaner, yet healthier and
more resilient.

In the years following, Walker has been
marked by a steady growth in its supplier
base, attracting many of the best names
in the industry as partners. Recognition
from them repeatedly tells the story of
a relationship that works. Walker's deci-
sion to acquire the non-affiliate assets of
Windstream Supply in 2009 resulted in
deeper customer relationships, a richer
supplier base, and an increase in internal
talent. Attracting experienced talent to fill
ever increasing technical roles remains
a strong focus. Likewise, retaining expe-
rienced talent continues to remain a
key competency. It isn't unusual to hear
of associates who have been with the
company 20 years, 25 years, even 30, 35
and higher. That kind of tenure speaks
volumes about this family-owned small
business.

Aquisition and grwoth demanded a high-
er commitment to quality, so in 2012,
daughter Chrystie Brown became VP of
Quality and Contracts. in 2014, Virginia
passed the torch of CEO to Chrystie.
This newest chapter for the company
highlighted a commitment to quality and
to basic values and principles that have
served us well. As the company now cele-
brates its 50th anniversary, the thrid gen-
eration of the Walker family, Christpher
Walker, is earning his stripes as a leader
in the Federal Sales organization.

In recent years, Walker has earned indus-
try awards for its performance in key
markets, receiving numerous recogni-
tion from its supplier base, and earning

Virginia Walker with grandson,
Christopher Walker, at the company’s 2005
holiday dinner

Chrystie Brown, left, and Virginia Walker,
right, collaborate together shortly after
Chrystie assumed her new role as CEQ.

a solid reputation for its leadership in
important industry associations. Mark
Walker's leadership at TIA as a board
member and board chair provided new
perspectives and experience. In 2018,
Juniper Networks recognized Walker as
the recipient of three significant award
categories: AMER Partner of the Year,
AMER Telco Partner of the Year, and
AMER Partner of the Year EAST Awards.
In January 2020, Walker was recognized
by ADTRAN for the 17th year running as
their #1 distribution partner.

MORE THAN DISTRIBUTION

Adding to the company'’s services through
the years has always followed prompts
from its customers. Early on custom-
ers expressed their need for customized
solutions that represented a variety of
products from a range of manufactur-
ers. Walker pulled together a team of
engineers who could scope the project,
understand the business objective, and
then “shop” from the growing set of sup-
plier products to create solutions that
saved customers time, money and man-
power. Sometimes these solutions repre-
sented kits of materials that made onsite
installation projects smoother and less
subject to misstep. Through the years
services like kitting, integration, installa-
tion and more have further entrenched
the company reputation as “more than
distribution.”

Industry and technology advances cre-
ated the need for device configuration
services, which Walker established in
the early 2000s. Now, Walker configures
more than 55,000 units per year for a
growing set of customers requiring these
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services. The service provides both basic
and advanced configurations, dramati-
cally reducing the cost of new service
turn-up for carriers.

Other advances of services include creat-
ing an outdoor fiber cable yard, adding
bulk fiber and cutom-length cutting as
a service, turnkey EFI&T services, proj-
ect management, professional services,
managed services, a fully functioning NFV
lab, and more. Reflecting Chris Walker's
original mantra, responding to customer
requirements is the foundation for each
service added through the years.

WHAT'S NEXT?

Rounding the bend of 50 years in this
industry requires not only a celebration
of the past, but also crafting a vision
for the future. That future includes
additional services (reference article on
Walker's new TAC services on page 17)
that expand the company's ability to
protect and secure customer networks. It
includes reorganizations that create spe-
cific roles, generating better results for
customers and suppliers. Talent acquisi-
tion and retention must remain a core
competency.

Planning for the next decade and beyond
requires new resources, new technology
and new partnerships. A new ERP, now
a significant active project, will bring
stronger tool sets into the hands of those
servicing customer accounts, as well as
directly to customers who utilize the
company’s e-business suite of services.
Walker's newly created CTO position puts
an eye on technology changes that gen-
erate requirements for new services and
new supplier relationships. Succession
planning for an aging workforce is also
an important conversation, reflecting a
trend across the industry.

Chris Walker, when celebrating the com-
pany's 20th anniversary in 1990, wrote “If
we have learned anything over the past
twenty years, it is that survival means
change. We have learned that change is
not something to fear - change is oppor-
tunity!”

In his memory and honor, the Walker
family is committed as much as ever to
the values that served them well for the
past five decades: integrity, passion, cus-
tomer focus, quality, collaboration and
innovation. Standing with them are their
extended family of associates, many who
have work at Walker nearly four decades.
They are joined by the industry's finest
leaders, who are extending their con-
gratulations and best wishes during this
year of celebration.



Most importantly, joining the company in
celebration are the customers across the
country who rely on the Walker brand to
build and maintain their networks, grow
their own family businesses, create com-
munities that thrive, and secure and pro-
tect our nation’s critical infrastructure.

Interested in learning more about Walker's
co-founder, Chris Walker? Click here to view
a 1995 interview with him, retelling the story
behind the famous red jacket, or visit https://
youtu.be/kge-K_bTD80

Pictured below: Standing | - r: Chrystie
Brown, CEO, Mark Walker, President,
Rick Walker, Board Member,

Laura Walker (deceased);
seated. Virginia Walker, Board Chair,
Co-Founder of Walker and Associates, Inc.
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Rick Walker, Chrystie Brown and Mark Walker are pictured at the
2020 Annual Commercial Sales & Marketing Kick-off Meeting.

Above: Chris and Virginia Walker
Below: Mark Walker, Virginia Walker, Rick Walker and Chrystie Brown together
during the company’'s 2004 annual meeting
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A Half Century of

Industry Partnerships

By Randy Turner
Director, Marketing Communications
Walker and Associates

Summarizing 50 years of industry partnerships and achievements is no small
task, particularly when the list of current supplier partners exceeds 400 names
of prominent industry players. Represented here, however, are some of the
highlights of Walker and Associates’ longest standing relationships, most sig-
nificant achievements, and partners with whom Walker still enjoys the greatest

levels of shared vision for the future.

1984
Walker begins distribution partnership with ADC
Telecommunications (currently CommScope)

1987
Walker begins distribution partnership with Telect (now
known as Amphenol Network Solutions)

1988
Walker signs a distribution agreement with Tellabs (now
Infinera)

1993
Distribution partner agreement begins with Corning Cable

1997

Walker signs a distribution contract with Telecom Solutions
(Later Symmetricom, later Microsemi, now Microchip
Technology)

Walker signs a distribution agreement with Telco Systems

1998

Walker announces distribution contract with Emerson
Network Power (now Vertiv)

Walker enters into a distribution agreement with ADTRAN

1999
Walker recognized as one of NC's fastest growing companies

2003
Walker named as ADTRAN's #1 Service Provider Distributor

2004
Distribution contract signed with Fujitsu Network
Communications

2008

Walker initiates quality programs with TL9000/I1SO 9001:2008
status

Launch of Fujitsu STAR Partner status with Walker

2009
Walker enters into distribution agreement with ADVA Optical
Networking (currently ADVA)

2010
ADVA recognizes Walker as their Top Tier Value Added
Partner

2011
Walker earns Elite Partner status with Brocade (now Extreme
Networks)

2012
Walker earns Elite Partner status with Juniper Networks

2014

Walker recognized as Juniper Networks Telco Partner of the
Year

Walker signs distribution agreement with Ciena

2015

Walker awarded NASA SEWP Contract

Walker awarded MHEC Contract status

Walker recognized as Juniper Networks Telco Partner of the
Year

Ciena recognizes Walker as a Diamond Business Partner

2016

Walker awarded SPAWAR Atlantic’s C2 Multiple Acquisition
Contract (MAQ)

Walker Software Networking Lab launch

2017

Walker expands its fiber cable offerings to include a fiber
cable yard with custom cutting and spooling facilities
Walker opens its Reno, NV Distribution Center

Walker earns Star Team status from VIAVI

2018

Gold Partnership status with Fortinet awarded to Walker
Walker earns Federal Master Distribution Partner status with
VIAVI

Walker recognized as Juniper AMER Partner of the Year, AMER
Telco Partner of the Year, and AMER Partner of the Year EAST
Awards

Ciena recognizes Walker as an Elite Business Partner

2019
ADVA recognizes Walker as their Top Tier Value Added
Partner for the 9th consecutive year

2020

Walker recognized with Gold Status by Corning Optical
Communications

Walker recognized by ADTRAN as their Top Service Provider
Distributor for the 17th consecutive year
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A Foundation of the 4th
Industrial Revolution

Looking back over the past century, tech-
nology has played a major role in chang-
ing nearly all aspects of society. Today,
with more internet-connected devices on
the planet than people and more people
on track to have cell phones than electric-
ity in 2020, humanity is in the midst of a
technological revolution that will alter life
as we know it in unprecedented ways.

Just as generations before us have expe-
rienced systematic societal changes dur-
ing the first three industrial revolutions,
we are now experiencing another funda-
mental shift on a global scale.

Defined as a merging of physical and
biologic systems, The Fourth Industrial
Revolution, has arrived.

It's now more important than ever to
examine and understand how technol-
ogy will impact your life and business.
We're talking about ever-present artificial
intelligence, asteroid mining, flying-cars,
humans supplemented by (and argu-
ably integrated with) computers, human-
robotic interfaces, custom gene therapy,
smart cities, autonomous vehicles, and
much, much more.

As the Fourth Industrial Revolution is
largely driven by data, fiber broadband
and the end points it connects will con-
tinue to play an instrumental role in this
evolutionary step for decades to come.

What is the Fourth Industrial
Revolution?

The Fourth Industrial Revolution (fre-
quently abbreviated as “4IR” or referred
to as “Industry 4.0") is characterized by
the convergence of physical and biologic
systems.

Many believe the Fourth Industrial
Revolution will continue to break down
global barriers by building sustainable
interlinked economies around the world.
However, others believe that the Fourth

Industrial Revolution will lead to a dys-
topian future where governments, busi-
nesses, and individuals more concerned
with maintaining their social and eco-
nomic positions in than overall societal
good wield god like power over others.

While it's unclear how the above scenari-
os will play out, one constant will remain
true. The Fourth Industrial Revolution is
dependent on a foundation of unprec-
edented amounts of data, and thus, the
need for reliable and fast internet will
remain a necessity.

In particularly over the last 20 years,
we have seen technology more tightly
interwoven into every aspect of life. How
much more integrated can we really
become with technology, and what are
the inherent risks of becoming a society
even more dependent on technology?

There's little we can do to slow the inte-
gration of technology in to our daily lives,
and there is no reason to expect that
the pace of change going forward will
slow down. Though, in a neat twist of
appearance, technology often becomes
less apparent (and at many times invis-
ible) as it integrates in our lives.

Take your home stereo system as an
example. Twenty years ago, a high-end
stereo system was comprised of multiple
components, often including a receiver, a
CD player, a record player, and of course,
speakers. Today, taking advantage of
internet connectivity, many modern ste-
reo systems are standalone. Unbox a
Sonos speaker, load up an app on your
phone, connect the devices to your wifi,
and you're set up.

Today, less is more.
Our desks at work have also undergone

a shift in footprint. Calendars, pens, pads
of paper, business card rolodexes, fax
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By Adam Zuckerman

Corporate Strategy & Innovation,
Entrepreneur, & 4th Industrial
Revolution Keynote Speaker

4th revolution

Cyber physical
systems

3rd revolution

Electronic and IT
systems, automation

2nd revolution

Mass production
and electricity

1st revolution

Mechanization, steam
and water power

machines, desktop computers, and desk
phones are often now replaced by a sin-
gle laptop computer and a smartphone.
With more information at our disposal
via the internet and nearly 2.5 million
apps available in the Android app store
(compared with 1.8 million in the Apple
store), there appears to be a technology
based offering for nearly anything you
can imagine.

Not only do people maintain a “rela-
tionship” with their devices (think about
it... how do you feel when you leave
your house and realize you forgot your
phone?), but an international team of
researchers recently published that “the
Internet can produce both acute and
sustained alterations in specific areas
of cognition, which may reflect changes
in the brain, affecting our attentional
capacities, memory processes, and social
interactions.” (source)

Put differently, technology is literally
changing how our brains function.

Yet, what's strange about this phenom-
enon is that while many people may
implicitly agree that technology is chang-




ing their lives, they often are unaware of
the nuances of the impact.

Try asking a group of people if they
regularly use artificial intelligence in their
daily lives and most will respond, “no.”
However, if you ask if they unlock their
phone via a fingerprint or face ID, auto-
matically let Google or Apple catalog
photos they've taken, whether searched
for something on the internet, or even
let Google Maps or Waze automatically
route you to your destination, they will
quickly realize they do.

The more technology weaves in to the
daily routine of our lives, the less we may
realize that it is there.

Eventually, the “singularity” may
take place, when artificial intelligence
becomes smarter than humans and
human-machine interfaces are also like-
ly a reality (Google Neuralink, BrainCo,
Kernel, or Paradromics for examples). At
such time, the divide between humans
with resources will widen exponentially
from those without, as the former will
likely disproportionately take advantage
of the benefits inherent to the new world
order.

If this happens, what it means to be
“human” will be radically challenged, but
one thing is certain... we'll need a lot of
bandwidth to sustain the shifts.

What role will the Internet of
Things play in the Fourth Industrial

Revolution?

The Internet of Things (or “loT") is best
explained as a collection of interconnect-
ed objects or devices that are embedded
with sensors, software, and network con-
nectivity.

In 2019, 26.66 billion loT devices were
active globally, and by 2025, there will
be 75 Billion loT devices in the world. It
is estimated that 127 new devices are
connected every second to the internet.
(Source)

nity is tremendous. Thermostats and
lighting can be adjusted remotely, farms
can more efficiently grow crops, toilets
and showerheads are now “smart”, and
streetlights often help monitor traf-
fic density and air quality. While these
examples are just a few examples, it
should come as little surprise that the
global smart city market size (which is
largely fueled by IoT) is expected to reach
$252 billion dollars by the end of 2025.
(Source)

Eventually, the “Internet of Things”
moniker will become so ubiquitous that
the it will transition to the “Internet
of Everything” or the “Internet of
Intelligence”, at which point the acronym
will begin to lose meaning.

However, for such a shift to happen, the
successful deployment of robust wide-
spread internet connectivity becomes
increasingly important.

Is the Fourth Industrial Revolution a
global phenomenon?

Yes.

On an international level, leaders of
the most powerful nations on earth are
actively prioritizing technology agen-
das that drive the Fourth Industrial
Revolution.

Speaking to students in 2017, Vladimir
Putin stated that “Artificial intelligence
is the future, not only for Russia, but
for all humankind,” and that “whoever
becomes the leader in this sphere will
become the ruler of the world.” A year
later, Chinese President Xi Jinping urged
that China must focus on the develop-
ment, control, and use of artificial intel-
ligence to secure the country's future,
and in 2019, President Trump released a
statement that “continued America lead-
ership in Artificial Intelligence is of para-
mount importance to maintaining the
economic and national security of the
United States.”

“...In a neat twist of appearance,
technology often becomes less apparent

(and at many times invisible) as it

integrates in our lives.”

Within the context of the Fourth Industrial
Revolution, 10T devices are necessary
components of an integrated and intel-
ligent future, and the market opportu-

An international digital arms race is in
full swing, and while the United States is
a leading entity in the high-stakes nation-
state level competition, it must pursue an

aggressive innovation agenda to remain
competitive.

Will the Fourth Industrial Revolution
Leave Developing and Rural Nations
Behind?

It's important to note that the Fourth
Industrial Revolution is on nearly every
nation’s radar. A recent internet search
linking the Fourth Industrial Revolution
with 195 specific countries around the
world found that 87.18% of the nations
were mentioned in content related to
the Fourth Industrial Revolution. (Source)
Viewed through an optimists’ lens, devel-
oping and rural nations have an oppor-
tunity to catch up and even potential-
ly leapfrog developed nations when it
comes to the deployment of future facing
infrastructure projects.

Foremost, a lack of legacy systems can
position leadership to aggressively pur-
sue development goals with a fresh per-
spective and the lessons learned from
others. The approach to a build out is
frequently different than when you have
to account for and integrate with existing
legacy systems and infrastructure.

Further, while the developing nations
may move quickly, developed nations
may not move at all. One reason is that
the legacy infrastructure already in place
in developed nations may be viewed
as “good enough” by decision makers,
which may lead to delayed action or pri-
oritization of competing projects.

Lastly, due to end-of-use device upgrade
cycles, legacy systems are often main-
tained for years after newer systems are
deployed, often at significant cost. This
means that developing nations will have
a lower overall cost to maintain a sys-
tem than developing nations, while also
potentially freeing additional funds for
further deployment.

While the optimistic view is promising,
the stark reality is that competing in with-
in the context of the Fourth Industrial
Revolution is far more complicated than
whether infrastructure such as a fiber
broadband and next generation cellular
network can be deployed. Drawing an
analogy to a highway system, simply
because roads are built does not mean
that they will be used effectively.

Q&A: 5G promises Al, an always-
connected experience, lower latency
and greater bandwidth. What are the
implications for rural America if we
delay taking steps to bridge the digi-

tal divide?
Contd on page 13
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Contd from page 11

It's interesting that so many people turn
to the example of a remote surgery pow-
ered by 5G technology to demonstrate
the efficacy of how faster, more reliable
internet is going to open up possibili-
ties for remote communities. While this
example is no longer theoretical as China
recently demonstrated several surgeries
powered by 5G from traversing a dis-
tance of several thousand kilometers, the
reality is that many of the areas which
would benefit most from a 5G powered
remote surgery are also the least likely
places to deploy such a network without
significant government subsidy.

In the United States, the stark reality is
that many rural Americans are frequently
forced to travel from their homes to pub-
lic or retail spaces to access the internet,
and as a result, they are often excluded
from educational and economic oppor-
tunities. However, change is possible.
With the rise of smart manufacturing,
intelligent farming, remote workforces,
and autonomous vehicles, rural America
can find a renewed renaissance if we can
manage to link it more effectively with
the rest of the nation.

While the economics for deployment
and fiber broadband, 5G, and artificial
intelligence are often more economically
viable in urban areas due to customer
density, these technologies have the abil-
ity to transform and reenergize strug-
gling rural communities via a sustained
“if you build it they will come approach.”
And, the timing could not be better. With
the increase in cost of living over the past
several decades, many individuals are
struggling to afford the true cost of living
in urban markets, especially millennials.

In parallel, a massive shift in how
Americans are working has begun and
recent statistics about the American

workforce’s shift from full-time employ-
ment to contract status is surprising
to many and alarming to some. Today,
one in ten workers in America is a con-
tract worker (source) and many com-
panies are on a steady march toward a
majority of part-time workers. Google,
for example, has more contract workers
than full time employees (source). Within
a decade up to half of the American
workforce could be temporary workers
(source), and as such, many will seek out
areas with lower costs of living and flex-
ibility to work remotely.

When the benefits of fast reliable broad-
band (aka: connectivity) combines with
the benefits of future facing technologies
such as autonomous vehicles (allowing
for longer commutes), remote and flex-
ible working arrangements, tele-medi-
cine, remote collaboration, and more,
non-urban communities become increas-
ingly appealing to than their pricier urban
alternatives. Optimistically, millenials will
be able to save and afford houses again.
However, while the impending shift to
the future of work is something to pre-
pare for, it is not yet time for societal
panic. Just as car mechanics significantly
reduced the need for farriers (those who
specialized in equine hoof care), new jobs
will find their place in the new economy.
It's true that globalization and technology
has made the world a smaller place, but
in doing so, it's also opened up significant
opportunity for those willing to embrace
change.

How can the United States retain its
competitive edge as it relates to the
Fourth Industrial Revolution?

Put bluntly, we need to invest heav-
ily in our infrastructure and accelerate
widespread strategic deployment fiber
broadband throughout the country to
create the foundation upon which our

100

Fiber Broadband Has Moved Into Second Place For Home Internet
Broadband Type Market Share Based On RVA Consumer Research 2006-2019
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nation’s innovators can compete in the
new economy.

With a landmass similar in size to all of
Europe, the United States has a lot of
ground to cover, and fortunately, prog-
ress is being made. Fifteen years ago,
only 50,000 U.S. homes had access to
all-fiber connectivity and while today it's
nearly one thousand times that, there is
still significant progress to be made.

Accordingly, we should focus on three
items. First, we need to bring down the
cost of deployment and identify fund-
ing sources for deployment throughout
the nation. Second, we need to allo-
cate significant resources to upskill and
train the workforce required for such
deployment and system maintenance.
Third, we must endeavor to streamline
the processes which currently delay the
speed of deployment, including policy
and regulatory hurdles at the local, state,
and federal levels.

ADAM ZUCKERMAN
As an entrepreneur,
attorney, and MBA,
Adam is a sub-

Ject matter expert
focused on the
impact and imple-
mentation of future-
facing technologies
and the fourth
industrial revolution, often at the intersection
of enterprise growth and startups.

With a diverse background that spans many
industry verticals (including finance, non-
profits, startups, and Fortune 500 compa-
nies) he serves as advisor to several organi-
zations, keynotes events around the world,
have been hired to present on the future of
marketing and technology to leading global
agencies (e.g.; Carat, Havas, MediaCom,
Mindshare, Ogilvy, Publicis, Zenith, and oth-
ers). He is also an Eisenhower Fellow, adjunct
professor at the University of Maryland,

and has been a guest analyst on the topic
of business and technology on CNBC nearly
two dozen times.
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Start Phasing in ATSC 3.0
Equipment Now

By Steven S. Ross
Editor-at-Large
Broadband Communities

The FCC-mandated transition period for American
broadcasters is seven years, but new content forms (games,
especially) or advertising opportunities may emerge to
speed the transition. Look ahead at ATSC 3.0 capabilities
when replacing audio, video transmitter and set-top boxes.

NextGen TV - the latest branding for
ATSC 3.0 - has clear technical and mon-
eymaking advantages over ATSC 1.0,
the current broadcast standard. It is
IP-based and Ethernet-friendly. But
although the technology it requires is
proven and not wildly expensive, the
business case is not yet mature.

The standard, which has been used by
Korean broadcasters since 2017, allows
broadcasters to transmit data that can
enhance the TV experience to deliver
content optimized for everything from
4K Ultra HD to mobile phones. It low-
ers the potential for broadcast chan-
nel-splitting, but that revenue game is
beginning to fade anyway.

The International Telecommunication
Union (ITU) has endorsed ATSC 3.0 as a
“recommended” digital broadcast stan-
dard. It therefore is likely that ATSC 3.0
will be used worldwide - subject to revi-
sions but not a complete overhaul - until
3D broadcasting evolves. That said, only
60 TV stations in the United States (out
of 1,700, of which about 900 are full-
power) are expected to broadcast an
ATSC 3.0 signal by the end of 2020. And
ITU still has to update its digital hand-
book for ATSC 3.0.

There is also a wild card. During the
transition, would existing broadcasters
be required or even allowed to simulcast

new ATSC 3.0 signals along with exist-
ing ATSC 1.0? The FCC is considering
that issue now. Some big players, such
as Microsoft, say the extra spectrum
(roughly an extra 6-MHz TV channel for
each current broadcast licensee that has
a channel now) for simulcasting in ATSC
3.0 is not necessary. Most broadcasters
commenting to the FCC seem to agree.
After all, the first ATSC 3.0-capable TV
sets won't even be on the market in
the United States until later this year.
Urban stations would likely find unused
spectrum and willing simulcast partner
stations anyway.

But what happens as the penetration of
new TV sets increases? And what about
customers who do most of their TV
viewing on a computer, tablet or smart-
phone and can receive digital TV content
now, through a broadband connection?
Simulcasting would mildly broaden the
number of potential customers in the
transition.

The biggest barrier? ATSC 3.0 threat-
ens existing revenue streams, especially
fees paid by broadband deployers for
mandatory carriage of local full-power
broadcast TV signals. In this case, the
long-term benefits far outweigh the
annoyance of transition.

Steve Ross can be reached at steve@bbc-
mag.com.
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50 Years and Still Innovating -
Introducing Walker TAC

By Trey Hall
(03 (0]
Walker and Associates

Walker is expanding to deliver unparal-
leled Juniper network maintenance and
TAC support.

During the past 50 years, Walker and
Associates, Inc. has grown to support
every aspect of your telecommunication
networks. As a logistics and professional
services provider, Walker prides itself on
being the expert that broadband provid-
ers seek to provide consultative, hard-
ware, and logistical solutions.

Like many of our clients, Walker and
Associates grew up in the telecommu-
nications space as a family-owned and
operated company. As a robust national
distributor, Walker and Associates han-
dles an extensive range of products to
support the delivery of high-speed inter-
net, video, data, and voice services to
residential, business, and mobile users.

In addition to products, Walker's profes-
sional services has evolved into a set of
tools and resources that sustain full life-
cycle network support, including:

* inside and outside plant

+ cabling

* kitting

* virtual warehousing

* cabinet integration

* rack and stack

« distribution

In addition to all of these services, Walker
is now offering post-installation network
support. With this new service Walker
becomes your one-stop-shop for all
hardware, logistics, and professional ser-
vice network needs.

Expertise You Trust

As many of our clients are painfully aware
of, maintaining the certifications and
technical depth required for every net-
working possibility is cost-prohibitive to
many telecommunication network devel-
opers. As a full-service, comprehensive
logistics provider, Walker removes that

“Now, . . . customers can turn to the
same company that helped design
and implement their network for post-

burden from our customers by allowing
on-demand access to the expertise need-
ed at just the right time. Our professional
services are optimized for smaller tele-
communications companies and include
fiber pre-qualification, network audits,
and security audits.

To ensure every customer receives the
right combination of services and prod-
ucts, Walker has developed a consulta-
tive sales process across all technical
domains in the network, including power,
optical, cable, router switches, software,
and security.

This deep technical expertise allows our
customers to buy with confidence as we
design an ideal solution for each project
and maintain open lines of communica-
tion to answer any questions that arise
during design, installation, turn up, test-
ing, circuit migration, and troubleshoot-

ing.

Taking the Next Step

At Walker, we are always looking ahead.
We strive to be at the forefront of innova-
tion in our industry so that when our cus-
tomers come to us with questions about
the latest technology, we are ready with
reliable, accurate solutions.

As part of this passion for innovation and
full-lifecycle network support, Walker
has recently added a robust and highly
advanced technical assistance center
(TAC) to its professional services offer-
ings. A TAC that is endorsed, vetted and
assisted by Juniper. Now, our custom-
ers can turn to the same company that
helped design and implement their net-
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work for post-installation support.

Since partnering with Juniper Networks®
in 2011, Walker has consistently enjoyed
Elite Partner status and was awarded
North American Partner of the Year in
2019. In 2017, Walker and Associates,
Inc. proudly accepted Juniper Networks'
invitation to join as a Partner Specialized
Service (PSS) Juniper partner, giving
Walker the ability to deliver superior sup-
port to our clients in every way.

After accepting this invitation, we quickly
got to work to determine how to best
implement this new offering without
compromising our commitment to supe-
rior service. We evaluated our in-house
ability to deliver on the enhanced sup-
port model of Juniper J-Care and deter-
mined that providing the highest levels of
service under the program could resultin
increased costs for our clients.

To prevent an increase in costs and
ensure delivery of the highest level of
TAC service, we sought out the expertise
of an independent provider. We consult-
ed with several firms and evaluated the
capabilities of each candidate to meet
our strict service standards. After much
research, we have partnered with Arch
Technology Solutions. This U.S. company
and market leader of independent main-
tenance solutions will deliver superior
Juniper support and maintain SLA driv-
en escalation pathways to Juniper ATAC
(Advanced Technical Support Center) and
Juniper Parts Logistics.

Our new TAC team comes with a prov-
en track record of providing support to



regional and global telecommunications
companies and enterprises, including
AT&T, T-Mobile, BT, EE, Verizon, Orange
and many others. The team is also vetted
and championed by Juniper as a partici-
pant in this program and is the only pro-
vider permitted by Juniper to participate
in this model with PSS partners. The best
part about this new addition is that it
comes without any additional costs for
Walker clients and provides drastically
improved support, response times, and
SLA's.

Supported by Juniper Certified Engineers,
the new Walker TAC provides:

+ Certified JNCA - JNCIE Tier 1 to Tier 3
troubleshooting

+ Software updates, patches, and
fixes

+ Lab Testing

+ Dedicated support engineers

+ Streamlined access to Juniper
Certified Engineers

« Efficient tier assignment and tier
skipping

+ Case monitoring and management

+ Guaranteed support

* Quality control

« Proven TAC with an average
response across all severity levels of
6m50s and first call resolution rate
of over 85 percent

* 24/7 support provided by U.S.-
based engineers

* Escalation of all engineering, soft-
ware, and RMA deliverables directly
to Juniper

* All J-Care SLA's available: 12x5xNBD,
24x7x4, etc.

More to Come

Building out a full-service TAC allows
Walker to achieve complete lifecycle sup-
port for our Juniper clients. In the future,
we plan to expand with more OEM cer-
tified engineers with the goal of sup-
porting all pre- and post-sale aspects of
our complex products. Our passion for
innovation demands that we continue to
increase our ability to build, support, and
sustain telecommunication networks
through an unshakeable dedication to
our client's success.

As we celebrate our 50th anniversary, it
is with a great sense of satisfaction that
we look back on all that we have accom-
plished, from supporting the introduc-
tion of high-speed internet across rural
America to continuing to increase our
logistical reach to include full lifecycle
network support. We look forward to
continuing to partner with our clients to
bring network innovation and excellence
to every aspect of broadband network
development.

Migrating Power Utility
Substations to IP

Networking

By Jaime Jaramillo
Product Line Manager
Fiber Assurance Solutions
ADVA

We've all heard about the migration of
power utility communication networks
to IP, but now that it's a full-force trend,
it's important to point out a critical
component of the transition. The plan-
ning and delivery of timing services
to both legacy and next-generation
power utility equipment in substations
is essential. All equipment that moni-
tors and controls the distribution of
power in the “grid” must itself be tightly
monitored and controlled.

Configuration and performance data
have traditionally been sent over
point-to-point connections that use
serial communications. As substations
migrate to IP networking to realize
the benefits of automation, audio and
video communications for security,
maintenance and other activities, a crit-
ical aspect of the migration tends to
be left unconsidered: How do all these
systems synchronize with each other
to accomplish their intended activities?

From merging units to data collectors,
from protection relays to environmen-
tal sensors and synchro phasors for
measuring power and faults in the
grid, all these systems and many more
have traditionally used simple GPS-
referenced clocks that connect directly
to each piece of equipment so they can
perform their functions on time and in
coordination with each other.

Now that substations are migrating
to IP-based communications - rather
than having a dedicated timing device
for each system (creating isolated, low-
reliability references) - Precision Time
Protocol (PTP) deployed at the sub-
station and in the telecom network
can be used to provide redundant,

highly reliable centralized time-of-day,
frequency and phase information. This
centralized strategy can be leveraged
for adjacent substations when planned
correctly, thus lowering the overall cost
of providing synchronization to all cur-
rent and next-generation equipment.
What's more, it enables the automation
of substation functions and sensors,
further reducing operating costs.

Next-generation timing equipment pro-
vides a highly reliable modular timing
source that can be configured based on
requirements at each substation. They
support legacy timing signals such as
T1/DS1 or E1 frequency signals as well
as composite clock and IRIG signals so
that current elements in the telecom
network are supported as well as sub-
station equipment. The advantage of
these new timing sources is that they
also support NTP, PTP and SyncE, which
are IP-based timing signals so that, as
substations migrate to IP, all systems
will synchronize when needed. Since
these signals are IP-based, they can be
used in the substation and also distrib-
uted over IP networks to provide sync
services to multiple substations. Thus,
one clock investment can support all
current timing requirements and, when
new timing protocols are needed, the
same device can be used to provide
new timing services. This lowers the
overall cost of providing timing during
the migration to IP and enables cost
reduction via automation. Oscilloquartz
has a solution portfolio to meet any
requirement in the migration to IP,
including the most compact, SFP-based
time servers designed for the edge as
well as highly resilient cesium atomic
clocks for the core.
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As a kid in the 70's, | can remember
watching a cartoon on Saturday morn-
ings called “Sealab 2020.” Back then,
2020 seemed so far away. | felt like any-
thing could happen by the time we got
to 2020.

Now we're here, and a lot has changed.
We still don't have groovy underwater
cities, but we do have a lot of other
cool innovations, like network functions
virtualization (NFV) and universal CPE
(uCPE). And the rate of change is always
increasing.

In this fast-moving environment, what
developments can we expect to see in
the world of NFV and uCPE in 2020 and
beyond? Here are my thoughts.

After growing, the SD-WAN space will
shrink

SD-WAN has been the hottest area in net-
working for the last few years. And that
heat has been reflected in M&A activity.
We've seen some big acquisitions in the
SD-WAN field, including:

* November 2016: Nokia acquires
Nuage (as a part of the Alcatel-
Lucent acquisition)

+ August 2017: Cisco acquires Viptela

* December 2017: VMware acquires
VeloCloud

* November 2018: Oracle acquires
Talari Networks

Butin 2019, there was a pause in acquisi-
tions. The biggest news was about three
new entrants:
* April 2019: FlexiWAN announces
their open-source SD-WAN
+ October 2019: ADTRAN enters the
market with their SD-WAN offering
* November 2019: Palo Alto adds
cloud-based SD-WAN

| think that we'll see more activity in
the coming years. There are too many
SD-WAN players and some big suppliers
without an SD-WAN play. My top candi-
dates for acquisition include Silver Peak
and Versa.

AT&T adds COTS servers
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AT&T says their FlexWare universal
CPE (uCPE) service runs “on industry-
standard x86 servers that we call the
AT&T FlexWare Devices.” But their “AT&T
FlexWare Devices” are simply re-badged
versions of the Juniper NFX250. This is
a hybrid device that includes hardware
forwarding and a compute module.

By using the closed NFX250, AT&T is lim-
ited in the variety of supported lineups
of CPU, memory and storage - and cost.
They are missing out on the benefits
of right-sized commercial off-the-shelf
(COTS) servers. They are also stuck with
the Juniper supply chain, and can't locally
source a server in hard-to-serve coun-
tries like Brazil.

| predict that AT&T will add a truly open
platform based on a COTS server from
one or more major manufacturers.

End-user applications will emerge as
a key driver for uCPE

| often say the NFV is about bringing the
power of the cloud to the communica-
tions network. When we deploy NFV at
a customer site as uCPE, we have cre-
ated an edge cloud. It contains compute,
storage, networking, and control - all the
aspects of the cloud. And they're all in a
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single box.

NFV is attractive for service providers.
They can use the power of the cloud to
deliver managed communications ser-
vices. SD-WAN is the best example of
this type of service, and is the number
one driver of uCPE. But uCPE also opens
up another possibility: managed on-site
edge cloud hosting for end-user applica-
tions.

The service provider can deliver man-
aged services on the uCPE, and also
deliver virtual machines to the end-user.
The end-user can use these VMs like they
would in a data center cloud. But now
they have the advantages of low latency
and high connectivity speeds due to on-
premises location of the server. This
edge cloud model enables enterprises to
eliminate their miscellaneous servers in
small offices. They can host their applica-
tions on the same uCPE server that deliv-
ers their communications services. This is
a win for everyone.

Political turmoil will continue - and
will drive NFV

Trade wars, trade deals, and Brexit -
oh my! All of this international intrigue
will continue to give the global markets
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heartburn. And it will also highlight the
importance of a resilient supply chain -
especially regarding alternate sourcing.

With NFV and uCPE, users can use best-
of-breed suppliers to host their soft-
ware VNFs. They can also change server
suppliers when geopolitics complicates
deliveries. That agility will continue to
grow in importance.

In addition, it's much easier to change
software than it is to change hard-
ware. Enterprises and operators can
avoid international compliance issues by
changing software when needed.

ADVA will rack up more NFV wins

At ADVA, we've been in the NFV game
since the beginning. And that experi-
ence is paying off. We're fortunate to
be delivering NFV and uCPE solutions
to leading service providers, enterprises
and partners around the world. We've
announced some like Verizon, Colt, TPx,

Singtel, Dell and IBM, and many others
are not yet public. But when you chart
out the wins over time, it's impressive -
as shown on previous page.

This trend will continue, with more wins
and more announcements made along
with our partners like Walker.

Hedge your bets - use NFV

As Yogi Berra said, “It's tough to make
predictions, especially about the future.”
With NFV implemented using open tech-
nologies like those from ADVA, you don't
have to predict everything correctly. You
can deploy now and make changes fur-
ther down the line. And that's going to
help you to get the future right.

B Prayson Pate is ADVA

A Optical Networking's
chief technology officer
for the Ensemble
. division and is an
functions virtualization
‘ (NFV). He speaks
"= _and writes posts
and articles to inform, educate and

evangelist for network
' .

at industry events
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.

The Power and Promise of Fiber Networks

By Kara Mullaley

North American Tier 2/3 Market Development

Corning Optical Communications

As high-bandwidth connectivity influenc-
es our lives in ever more important ways,
making proper investments in commu-
nications infrastructure to stay ahead
of demand also becomes ever more
important. It's staggering to think how
dramatically the service and application
experience has changed in the last 10
years alone. Entire new industries have
launched thanks to connected possibili-
ties, and the “internet of everything” is in
its infancy.

Let's consider the installed base around
us: the macro tower designed to look
like a tree, the cellular antennas on the
town’s water tower, new hardware atop
street lights, or maybe the spare fiber
ports on the pole near your home. What
you've witnessed is the expansion of fiber
networks. But have you also noticed the
next-level transformation? Individual,
purpose-built networks reach a point
at which they are no longer economical
or efficient. Operators reach a point at
which installing and running networks
the same way they've always done it
stops making sense, consumer expecta-

tions shift, and performance expecta-
tions and deployment speeds start to
change. Where big cell towers contin-
ue to maintain cellular coverage today,
small cells will increasingly be necessary
to ensure the future of 5G - and the
applications that will arrive with it. Even
the way information is stored and trans-
ferred within switching centers and data
centers will change with the emergence
of edge computing.

FIBER MAKES IT POSSIBLE

Optical fiber, invented by Corning in
1970, is thinner than a human hair yet
able to carry information that connects
the world. Because of its compatibil-
ity with other technologies and nearly
unlimited bandwidth capacity, optical
fiber can grow and adapt to future com-
munications needs. Over time, fiber is
continuously phasing out legacy copper
infrastructure - spreading across con-
tinents and throughout cities. Perhaps
much of your focus today is on delivering
fiber ever closer to where people con-
nect, whether it's in the horizontal por-
tions of mixed commercial/residential

buildings or in rural areas.

To make sure there is enough fiber in
place to support urban areas, remote
regions, and everywhere in between,
network operators are investing in com-
munications infrastructure. Maybe you
are moving fiber deeper into your com-
munity - into the cabinet or pedestal on
a street corner, or onto the lamppost
at the end of the sidewalk, or possibly
even into homes and businesses. These
investments are crucial to stay ahead of
demand for high-bandwidth services.

With network transformation will quickly
come the transformation of the services
and applications that impact subscribers’
daily lives, wherever they are. Our indus-
try’s ability to prepare communications
infrastructure will help determine wheth-
er people, businesses and communities
thrive. Tomorrow's infrastructure may
not be any more visible to connected
consumers, but they will notice your net-
work’s capabilities.
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By Glenn Knox
Technical Consultant
NC DIT Broadband Infrastructure Office

CBRS!NEW LTE! New MIMO Technologies!
The headlines, acronyms and hype
seem to be everywhere. But, are exist-
ing Wireless Internet Service Providers
(WISPs) paying attention and deploying
these new broadband solutions?

The answer to that question is maybe. In
most cases, a WISP is a smaller company
that has their technologies, and often,
their preferred manufacturer(s), already
in their quiver. They experiment, but
their capacity to experiment can be lim-
ited due to time, training, and available
funds. These resources must be spread
across areas where they know they can
make a profit, and the new technologies
require a new learning curve and chang-
es to business models to implement and
manage.

However, it is important that they con-
sider the new technology options avail-
able. CBRS (Citizens Band Radio Service)
LTE (Long Term Evolution) has the poten-
tial to deploy broadband out to end
users like no other wireless-based sys-
tem. Initial testing is proving that these
systems are not only stable, but they are
able to provide broadband at a scale that
would have been unfathomable even a
year ago.

But, these systems are new. In order to
ensure that the deployments are done
correctly, highly specialized training is
needed for anyone installing and main-
taining these systems

There are some WISPs here in North
Carolina that have already taken the
first steps, have been trained, and are
deploying these new systems with great
success.

Others? Not so much. They are quite con-
tent with staying with existing products

LA,

and services. “Why upset the apple cart?
We are doing fine!” they say.

This new technology would be a fun-
damental change to the existing busi-
ness models that current WISPs use,
not only in the care and feeding of the
systems, but in the planning, design, and
implementation. Many are not currently
experienced in mobile deployments, in
any of the additional “back end” uses
of these new systems, nor the tie-ins to
other systems, like a CAD dispatch and
video to or from a mobile user. New tech-
nologies bring an inherent learning curve
that may be difficult to master, and may
require hiring additional staff that may
not have been in a provider's budget.

However, these new technologies are
going to help bridge the existing gap in
rural broadband deployments because
of their capacity and ability to work
through some foliage. There are now
software updates to some of the CBRS/
LTE code that will allow roaming across
individual nodes. The first deployments
of CBRS gear centered on fixed wireless
deployments, allowing a WISP or other
CBRS deployment entity to target mobile
users. For example, this could include
providing secure private connectivity to
first responders in a local region, utiliz-
ing bandwidth that is only theirs and is
secure enough for this use.

While existing business models of a WISP
may not be able to accommodate the
necessary changes, with the massive
need for expanded broadband deploy-
ments, WISPs are still going to be the
best bet for deploying this technology.

It is critical to find ways to incentivize
WISPs to employ and embrace these
new technologies. Organizations such
as WISPA have an opportunity to play a

.\\\

\4for WISPs

leading role in these efforts. They could
arrange more training sessions with man-
ufacturers and experts at annual meet-
ings , and while WISPA, has been doing
this, they must scale up their efforts to
meet these new challenges. Other ways
to educate WISPs and encourage them
to consider new options could involve
offering webinars and in-person train-
ing opportunities. Developing sources
of outside funding could also help these
WISPs adopt the new technologies, while
reducing the financial burden of the tran-
sition.

If we are going to bridge the broadband
gap in rural America, getting these new
technologies deployed will be a large part
of the short-term solution.
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The Decade Ahead:
Customers, Commerce
and Competition

By Chip Pickering
CEO
INCOMPAS

If we want the real benefits of Gigabit
broadband and 5G service then we must
dominate the decade in fiber building.
America’s policy leaders have made 5G
a national priority, but to deliver on
the promises of a latency-free internet
powering the next wave of manufactur-
ing, medicine, education and national
defense capabilities, we need better
wireless and wired infrastructure. Fast.

Faster, more affordable broadband
deployment is driven by the three C's:
consumers, commerce and competition.

Consumers’ reliance on the Internet has
exploded as our need to connect with
family and friends, news, shopping, tele-
commuting, and streaming services con-
tinues to rise.

On commerce, an open internet has
democratized business, providing oppor-
tunities for start-ups and mom and pop
stores on Main Street to attract global
followings thanks to the creation of vast
online markets. Plus online software and
cloud migration have revolutionized the
workplace for small and medium-sized
businesses. Many businesses can't oper-
ate without the internet and increasingly
seek a back-up provider for redundancy
in case of outage.

So it's clear we need fiber everywhere.
And that is where competition comes in.

Around the nation, state-by-state and
town-by-town, the communities with the
fastest broadband speeds and the low-
est prices are in areas where a smaller
competitive provider has entered the
market. That small, local broadband
builders are deploying fiber networks to
achieve the next generation of Internet
access speeds is important because of
the capacity that fiber can deliver. While

5G promises to deliver faster speeds
than any previous wireless service, it will
rely on the fiber networks that enable the
service. Fiber networks are capable of
delivering terabits (not gigabits) of data
per second, making them the best choice
for scalable communications networks.
Without fiber, our wireless companies
will not be able to deliver the data-rich
content that consumers crave.

Competitive builders are deploying in
underserved urban areas, like Detroit
where Rocket Fiber's gigabit speed net-
work has attracted innovators and busi-
nesses downtown.

In rural America, farming and Ag Tech
risks being held back by slow internet
speeds. That's why companies like Gorge
Net and Mammoth Networks are build-
ing fiber networks in rural Oregon and
Montana. Many local builders are target-
ing areas where the larger incumbent
providers have failed to upgrade their
networks to fiber.

To bring 5G and competition to more
communities we need an “all-of-the-
above” broadband deployment agenda.
Bipartisan leaders in Congress are on
board, and the Federal Communications
Commission (FCC) recognizes that the
United States needs to win the race to 5G
and to deploy these next-generation net-
works in order to preserve the country’s
ability to compete in the 21st Century.

To that end, all five members of the
Commission has made clearing regula-
tory barriers for broadband deployment
a priority. Chairman Pai's leadership on
the digital divide is best highlighted by his
efforts to end monopoly lock-up deals for
apartment buildings and condo complex-
es—where over 30 percent of American’s
reside. Commissioner Brendan Carr has
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worked to streamline deployment of 5G
small cells (which are fed by wired fiber
lines). Commissioner O'Rielly was high-
ly critical of institutional roadblocks to
competition at the local and municipal
level. Commissioner Rosenworcel has
long championed education and public
safety programs that help schools, hos-
pitals and community centers get con-
nected to gig speeds faster via competi-
tive government-funded programs. And
Commissioner Starks, the newest mem-
ber of the FCC, recently highlighted the
benefits of competitive networks used
by Government agencies that save tax-
payers millions and run critical security
infrastructure.

Furthermore, the Commission has used
Universal Service funding to address con-
cerns over the growing digital divide
between urban and rural areas. The
Commission has rightly focused its
efforts on bringing high-speed broad-
band service to rural areas and to con-
sumers desperate to engage in the digital
economy.

But there is more work to do. The FCC
is working to fix its broken broadband
mapping capability, which has drawn uni-
versal, bipartisan scorn. Right now mil-
lions of customers are being miscounted
as “served” or as living in a competitive
region because the agency's data indi-
cates that service providers “could” pro-
vide service as opposed to actually pro-
viding service. It's so bad the Secretary
of Agriculture even called the maps “fake
news.”

Ironically, many large incumbent provid-
ers are rushing to use bad data from the
broken maps to cut off competitive pro-
viders from customers. But we hope the
FCC will rely on the record from last year's
failed competition cut-off, where over



12 thousand customers wrote the FCC
detailed letters calling on the Commission
to save the Bridge to Broadband.

We also must do more to educate cit-
ies. While it may sound myopic, faster
5G adoption will hinge on fees, permits,
deadlines and equal treatment. Having
clear rules of the road in place, and rea-
sonable policies that incentivize more
competition will help. Thankfully, we can
apply many of the same lessons learned
about wireless build-out deployment—
where reasonable fees and timeframes
are set—to fiber.

America’s cities should stick with what
works: more competition. Having only one
internet provider just won't do. The ben-
efits of competition can be seen in places
like the Bay Area of California, where it
was a little local provider named Sonic,
not the big guys like AT&T or Comcast,
who broke every internet speed record
for the fastest network.

If cities incentivize and provide equal
treatment to competitors entering the
market, then Gigabit networks and 5G
benefits can become a reality. But with-
out reasonable accommodations, fiber
builders may have to pass on these extra-
incurred costs to their customers, leading
to a higher bill for these services.

Working together, with a focus on innova-
tion and competition that benefits con-
sumers and small businesses, our 5G
dreams of a full fiber future are at hand.
Because after all, relying on just one inter-
net provider was so last decade.

About the Author

Chip Pickering is the CEO
of INCOMPAS, the internet
and competitive networks
association. Chip was a Six-
term Republican Member
of Congress representing

| Mississippi's Third District.
During his time in the
House, he served on the
Energy & Commerce Committee, where he was
vice chairman from 2002 to 2006, as well as

the Science Committee. While chair of the Basic
Research Subcommittee, he oversaw the transition
to the commercial internet, and the establishment
of domain names, registries and internet
governance. He also successfully led a bipartisan
legislative effort to codify net neutrality principles
through the House in 2006. Before serving in the
House, Chip was a key Republican Senate staffer
in developing the 1996 Telecommunications Act.
In addition to his work with INCOMPAS, Chip
teaches at Ole Miss.

Broadband’s Future m the

United States

by John Scrivner
VP of Broadband
Live Oak Bank

When surveying American broad-
band's future, we must reflect upon
the past. The United States has long
considered it imperative to provide
equal quality of life between urban
and rural citizens. In earlier times
this meant expanding public educa-
tion, telephone service, electricity and
clean drinking water to all, regardless
of where they live. Yet, broadband
remains an inequality between those
who live within a metropolitan area
and those who reside in rural areas
of this country. It has evolved from a
luxury amenity to a necessary means
of staying connected to the economy
and society as a whole.

Funding Broadband Growth
Top-quality, fast and abundant
broadband service is important to
everyone across the nation. We see
unparalleled federal investment now
devoted to broadband expansion and
improvement into rural unserved and
underserved markets. As an example,
the FCC rolled out its initiative called
the Connect America Fund which will
disburse billions of dollars of fed-
eral money to create broadband infra-
structure in rural communities over
the next decade. Another federal
resource is the USDA's Broadband
ReConnect Program, which offers
grants and low-interest loans specifi-
cally to provide broadband in eligible
areas.

We also see many promising state
broadband funding initiatives. In West
Virginia, for example, broadband pro-
viders can apply for loan guarantees
through participating banks, who
receive an 80% loan guarantee.

These programs spur the growth of
widespread, top-quality broadband
services through public and private
investment. Universal access to
broadband across the United States is
the next logical step in assuring rural
Americans have equity in quality of
life to those in American cities.

Broadband Platforms
It seems everyone is talking about
“5G" today as if it is the only broad-
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band option. It certainly has a place of
importance, but it is no panacea and
it barely even exists yet. The technol-
ogy to build it all does exist today.
Millions of 5G base stations needed to
make universal coverage of 5G in the
United States do not yet exist. A better
way to look at the importance of 5G
is to understand that the underlying
technologies and spectrum to build
it will be rolled out via both fixed and
mobile wireless broadband platforms
using many similar technologies over
time. Both serve up broadband wire-
lessly. So when one hears “5G” it
should be understood this is more
a broad suite of technology choices
which fixed and mobile wireless pro-
viders will use to make broadband
available in the future.

Historically, most think of DSL, DOCSIS
and FTTx via national providers as
being the broadband platforms of
choice. At the same time, though
not as well publicized, independent
broadband providers worked over the
last two decades plus to build fixed-
wireless broadband and FTTx where
they were often the “only” broadband
available to anyone. These Wireless
Internet Service Providers (WISPs) and
FISPs along with many rural telephone
cooperatives may not register as
being the largest suppliers of broad-
band but the 2000+ WISPs and FISPs
have been the ones building much of
today's rural broadband.

This leads us to today and beyond.
The landscape is changing. A brand-
new band of spectrum called Citizen's
Broadband Radio Service (CBRS) is
emerging and expanding. Why is spec-
trum important?

The best analogy is to think of spec-
trum as farmland. A farmer needs
flat, fertile ground to grow crops.
Spectrum is to wireless providers,
both fixed and mobile, as land is to
farmers. CBRS is the first flat-fertile
ground that independent broadband
operators have ever had access to
for widespread growth of broadband.
CBRS originated from the earlier 3650
to 3700 MHz Part 90 “NN” spectrum

Contd on page 43
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By Shirley Bloomfield
CEO
NTCA

A new year always seems to create a
buzz of optimism for the possibilities
ahead. But a new decade really spurs
excitement for the future. With such a
whirlwind finish to 2019, including the
passage of several key rural broadband
legislative priorities and additional fund-
ing appropriated for the U.S. Department
of Agriculture’'s (USDA) ReConnect pro-
gram, we at NTCA anticipate a very busy
2020.

With a lot on the docket, | like to make a
list of what to keep top of mind in order
to stay focused.

At the top of the list is helping NTCA
members take advantage of opportu-
nities presented by the Rural Digital
Opportunity Fund (RDOF) announced by
President Trump and FCC Chairman Ajit
Pai last spring, which will provide $20.4
billion over 10 years to support broad-
band efforts across rural America. This is
a positive step in our members’ efforts to
bridge the digital divide.

After a sustained advocacy effort urg-
ing the FCC to adopt rules that will
enable future-proof networks capable of
responding to consumer demand over
time, | am delighted that the commission
will consider auction rules that promise
to strike an effective balance in deliver-
ing the best possible broadband services
to as many rural Americans as possible
for the available RDOF auction budget.
NTCA led the charge in urging the com-
mission to adopt rules that will enable
future-proof networks—an effort that
was lonely at times as we and a small
handful of allies faced substantial oppo-
sition from certain parties promoting
instead the deployment of networks that
would deliver lower speeds for the prom-
ise of a lower upfront cost. Just like “dig
once” policies, it is far more efficient to
have policies that encourage providers to
“build once” by deploying rural networks
that are scalable and will offer services at

speeds that are still relevant to custom-
ers a decade from now.

I am also encouraged by the recent
FCC announcement of the “5G Fund,”
which would allocate up to $9 billion
in Universal Service Fund support to
deploy 5G mobile wireless services in
rural America. Any efforts to deploy
broadband to rural America have my
support—if they are done right. Debates
about the merits of 5G range from broad

LOADING...

Meanwhile, we have some parts of rural
America waiting for “any G's,” so realistic
expectations are key.

Another issue that remains top of mind
for 2020 is the consideration of con-
cepts to reform the Universal Service
Fund (USF) contribution system in order
to provide adequate funding for the
future. | also believe in continuing efforts
to seek partnership opportunities for
rural broadband providers both in their

“...itis far more efficient to have policies that
encourage providers to “build once” by deploying rural
networks that are scalable and will offer services at
speeds that are still relevant to customers a decade

support to careful skepticism, but one
thing about its deployment is undeniably
true: there is no 5G without a fiber net-
work. Right now, over 60% of customers
served by NTCA members have fiber to
the home and even still, our members
aim higher.

Streaming video and other data demands
enabled by 5G will test and strain spec-
trum resources and networks. Promised
speeds therefore won't be realized with-
out significant underlying fiber capacity,
and in rural areas, the practical reality is
that it will take fiber to nearly every home
and business to make 5G work as it does
in urban areas.

Fortunately, NTCA members haven't
taken their eyes off the prize. While they
use every possible technology to reach
consumers in need of service in the near
term, they have stayed focused on the
goal of building networks for the long-
haul—networks that will respond direct-
ly to increasing consumer demand for
high-speed broadband and also enable
evolving complementary 5G services.

from now.

endeavors to expand service, but also to
grow and foster robust rural communi-
ties across the board.

We know where the problem is, now
we just need to incentivize companies
like NTCA members to be part of the
solution, bringing service in collaborative
ways to underserved areas outside of
their current markets. This new decade
is ripe with opportunity to do just that.

Shirley Bloomfield

is chief executive
officer of NTCA-The
Rural Broadband
Association, the
premier association
representing nearly
850 independent,

community-based telecommunications companies
that are leading innovation in rural and small-
town America. With more than 30 years of experi-
ence representing the country’s smallest indepen-
dent telecom operators, Bloomfield is an expert
on the role of federal communications policies in
sustaining the vitality of rural and remote commu-
nities and the benefits rural broadband networks
bring to the national economy.
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5G Is Your
Business

(even if you are not
in the mobile business)

By Francisco Sant’/Anna

Senior Industry Advisor for Regional Services Providers

Ciena

5G is currently at the forefront of most
technology discussions. The promise
to deliver 100x faster data rates with
10x lower latency while supporting 100x
more devices and carrying 1,000x more
data (when compared to today's 4G LTE)
will shape and enable the future of aug-
mented and virtual reality, 10T, gaming,
and industry 4.0. To deliver on these
promises, mobile network operators
(MNOs) are investing heavily in their
networks. But the infrastructure that will
support this revolution goes far beyond
the MNOs. Wireline service providers and
IT players of all kinds have the chance to
play key roles in 5G, and will face new
business opportunities and threats deriv-
ing from the market shifts it will bring
about.

5G is more than upgrading the hand-
sets, radios, and antennas that comprise
the Radio Access Network (RAN). Most
of the journey the data takes from the
end device to the content on the cloud,
or to another user, takes place in the
wireline networks. As 5G removes the
access bottleneck, the unrelenting traffic
demand of bandwidth-hungry users and
applications will pulse through the entire
network, end-to-end.

The first segment that will need to quickly
adapt is the packet-optical mobile back-
haul infrastructure that connects the cell
towers to the MNO switching offices. It
will need to deliver much higher band-
widths at many more sites, boosting
a wholesale connectivity business that
is increasingly dependent on regional
infrastructure providers. The 5G radio
ultra-large bandwidth will require the use
of high-frequency mmWave spectrum,
where signal propagation is much more
limited, creating the need for intense
cell densification closer to the subscrib-
ers, mainly through the deployment of

small-cells. It means numerous new cell-
sites to connect, with unitary bandwidths
that are shortly jumping from 1Gbs to
10Gb/s and stricter service levels. Mobile
backhaul has been a key growth driver
for fiber players in recent years and, as it
surges with 5G deployments, new com-
petition dynamics may arise.

Another significant shift on the wireline
fabric will come from the transition of
radio networks to centralized architec-
tures (C-RAN model). The radio intel-
ligence, the BBU (baseband unit) that
once sat on the base of the tower, will be
moved to centralized locations for cost
and performance efficiency. This will cre-
ate a new connectivity demand between
remote radio heads (RRH) and BBUSs,
called fronthaul. These high-capacity and
low-latency connections were initially
thought to be served by dark fiber links,
but as the 5G RRH will coexist with 3G
and 4G radios generating backhaul traffic
from the same cell site, a dedicated fiber
may become impractical and non-cost-
effective. In a more advanced model,
the radio centralization can be done
in 2 steps, splitting the BBU between a
distributed and a central unit, producing
the need for one additional link between
those elements, called midhaul. These
new architectures will create new possi-
bilities for packetized fronthaul and mid-
haul (or xHaul, in a more comprehensive
term), which can result in new service
revenue opportunities for networks that
can adapt to deliver the advanced perfor-
mance requirements.

Besides mobile broadband and the
wholesale opportunity, 5G is expected to
create a new paradigm for fixed broad-
band access. With 5G-powered fixed-
wireless access (FWA), MNOs will be able
to offer ‘good-enough’ last-mile to sup-
port many basic business applications,
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“Technology
companies need

a concrete plan

to build adaptive
capabilities and set
the path to more
responsive and
flexible networks.”

which combined with SD-WAN solutions
may have the power to reshape the busi-
ness services market. New alternatives
are likely to arise in areas where there
has never been competition, and local
incumbents could be threatened and
need to reinvent their offerings.

The edge is becoming the spotlight. New
applications reliant on Al models and
neighboring information for immediate
decisions, as is the case of self-driving
vehicles, will require such small latencies
that processing data on the edge of the
network - closer to the action - will be
a must. Distributed infrastructure may
become a valued asset in this new game,
and old central offices, street cabinets,
and regional data centers may find new
purposes in propping up the virtualized
edge infrastructure that will allow these
new applications to run efficiently.

5G will take loT applications to another
level, boosting the productivity of most
industries. Systems, devices (sensors and
actuators), and networks will be inte-
grated with analytics and Al in industry-
specific solutions tailored to solve indus-
try-specific business challenges. This sets
the stage for the rise of specialized tech-



nology integrators, positioned to lead the
service relationship with enterprises. As
solutions get more sophisticated, con-
nectivity gets further commoditized, and
differentiation entails a deeper under-
standing of customer problems.
Preparing to adapt is the way to thrive in
a market that will be radically disrupted
by 5G. Technology companies need a
concrete plan to build adaptive capabili-
ties and set the path to more responsive
and flexible networks. The combina-
tion of a Programmable Infrastructure,
Analytics and Intelligence, and Software
Control and Automation is the key that
will allow you to excel at a game of con-
tinuously shifting rules.

At Ciena, the 5G revolution is embed-
ded in everything we do. From providing
open and scalable solutions that cope
with the bandwidth growth to extending
our leadership from the mobile backhaul
to the 5G xHaul space, from enabling
smarter Adaptive IP™ architectures to
empowering the virtualized edge, Ciena
is committed to helping its customers
and partners to adapt.

Francisco SantAnna is Senior Industry Advisor for
Regional Services Providers. In this role, he leads
Ciena’s initiatives in helping these providers evolve
their networks to meet their current and future
business challenges through hardware, software,
and services technologies.

Francisco is a Telecommunications Engineer with
a Master in Telecommunication Systems, with 20
years of experience in the service provider industry.
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