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It is interesting to consider that interruption actually presents value.
Research on the human brain indicates we can become distracted by
the power of human memory. Normalcy, routine, patterns can work to
our advantage, but they also carry the risk of creating comfort zones
that serve as barriers to innovation. It is safe to say that our industry
is asking new questions, pursuing new business models, investing in
research in new ways, tapping into new insights and addressing old
problems with new vision precisely because of this current state of
interruption.

It's been a year no one could have anticipated. Normalcy at this point
seems a distant memory, and planning ahead seems nearly futile. Still,
we know that this is temporary and setting our sights on a future filled
with even more technological advances is the right thing to do. It is,
after all, what the ICT industry does.

This issue highlights not even a tip of the proverbial iceberg in telling
the story of how broadband, these networks of fiber, copper, coax and
wireless technologies, came together when we needed them most. We
also explore challenges yet ahead of us regarding defining, funding,
accessing, and delivering broadband across rural America. These are
stories still being uncovered, still being written, still without an ending,
still in a state of interruption.

Our industry has risen to the occasion on every front. We are enabling
medical diagnosis and treatment, minimizing supply chain interrup-
tions, maintaining the education process for teachers and students,
connecting a new work-from-home workforce, creating opportunities
for entrepreneurs forced to recreate their business models, and pro-
viding congregations of faith ways to stay connected during required
social distancing. Smart grids remain strong, communities are con-
nected, municipalities still function, information flow continues and
innovation abounds. As difficult as the year has been, | am unable to
wrap my mind around a world when a pandemic exists in absence of
the technology broadband delivers. Yes, it is indeed broadband to the
rescue!

In the spirit of “figuring it out” we hope this issue of Skinny Wire chal-
lenges with new ideas, new applications of technologies, new conver-
sations, new beginnings, new interruptions.
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A Broadband Case Study:

Heartland Rural Electri

Membership Coo

By Ami Rodriguez,

VP- Sales, Marketing & Business Development

TWN Communications

HEARTLAND'
REMC

=rA”

COOPERATIVE PROFILE

Heartland REMC started as three distri-
bution cooperatives in 1936: Huntington
County REMC, Wabash County REMC,
and Wells County REMC. In 1964,
Huntington County REMC consolidated
with Wells County REMC and rebranded
as United REMC. In 2014, United REMC
and Wabash County REMC consolidated
to form Heartland REMC.

Heartland REMC serves approximately
17,600 meters across parts of nine north-
central Indiana counties. Its service ter-
ritory encompasses 2,292 square miles
of distribution lines. The area is rural in
character with 7.65 meters per mile of
distribution line. Sixty percent of co-op
revenues are composed of commercial
customers.

BUSINESS DRIVER OF BROADBAND
INVESTMENT

Pursuit of a broadband project was driv-
en by members’ interest in faster and
more available broadband. The co-op
was already providing fixed wireless
internet service to some members, but
not all. Additionally, the available speeds
of the current fixed wireless deployment

were not adequate to meet the demand
for large-bandwidth applications.

Heartland REMC approached current
broadbandpartner TWN Communications
to explore the feasibility of a network to
serve all members with speeds of at least
25 Mbps.

The resulting project is a fiber optic and
enhanced fixed wireless hybrid designed
to ensure that all members desiring a
broadband connection can receive it. Rob
Pearson, CEO of Heartland REMC, stated,
“Co-op members today need broadband
much like members in the 1930s needed
power. If electric cooperatives do not
step in to bridge the divide, who will?”

PROJECT OVERVIEW

The goal was to serve members with
broadband access speeds of at least 25
Mbps or more for a 30-year time horizon.
This meant understanding the co-op’s
operating territory in terms of its pro-
jected population growth, its proximity
to nearby metropolitan areas and the
potential of Heartland REMC to serve
out-of-territory nearby communities of
interest, should those communities wish
to participate.

BROADBAND BUSINESS CASE AND
STRUCTURE

The business case was grounded in a
granular assessment of the service area
to determine what areas are served,
underserved, and unserved. Data was
entered into proprietary TWN automated
design tools to create individual bill-of-
materials costing for each area. A busi-
ness plan was developed, integrating
aspects of design, construction, certifica-
tion, and operations.

The business plan was subjected to
“stress tests,” including potentially lower
or higher take rates, changes in cost
assumptions, etc. The result was two
scenarios: one with the cooperative hav-
ing all risks of funding the project, and
with operations being the responsibility
of the co-op. The second model, which
was ultimately chosen, presented the
idea of shared capital costs between the
co-op and TWN with all operating costs
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being solely the responsibility of TWN
Communications.

Structuring the project in a five-year con-
tractual partnership with TWN reduced
risk to the REMC and ensured future flex-
ibility. It is expected that all project costs
will be recouped within 17 years of the
completion of the project. All operating
costs are the responsibility of TWN as
are all costs associated with installations,
inventory, and rolling stock.

Relationships with equipment vendors
can make all the difference to the bot-
tom line of a project of this magnitude.
Heartland REMC and TWN work closely
with Walker and Associates, a nation-
al distributor of network products for
broadband providers. “When a co-op
is dealing with equipment that is this
complex and expensive, it's imperative
to have trusted vendors that will provide
pricing and service metrics to keep things
going on time and on budget,” says Colin
Wood, CEO of TWN Communications.

NETWORK ARCHITECTURE

The network architecture of the Heartland
REMC project used high-performance
equipment and operational frameworks.
The access network provides members
with symmetrical services at speeds
up to 10Gb/s. The network supports
commercial subscribers at speeds up
to 100Gb/s. The core network provides
redundancy with 5-nines (99.999%) avail-
ability, through its ring and sub-ring
topology. A software-defined networking
framework ensures that network opera-
tions are seamless and fault isolation
processes are optimized for expedient
resolution. The network architecture
also accommodates Network Functions
Virtualization, allowing the deployment
of new applications and services without
disruption of the network.

CHALLENGES AND SURPRISES

* Be prepared for red tape; state
grant process can be unfair and
time-consuming.

* National broadband maps are very
unreliable and inconsistent. The
only way to get accurate market
data is to perform a granular-level




market assessment

* Permitting is more difficult, costly,
and time consuming than expected.
Working with government entities
can take an inordinate amount of
time.

WHY IS THIS CASE STUDY IMPORTANT?
Many rural customers will simply not
be served by incumbent providers.
Cooperatives have an opportunity to
provide these services leveraging advan-
tages such as existing rights-of-way and
knowledge of member demand points.

This case is unique in the approach the
co-op took for this project. Rather than
deciding on a blanket deployment of
fiber to all areas, the co-op decided to
be strategic, and financially responsible,
by investigating a hybrid fiber-wireless
approach. This project is also important
because Heartland REMC chose to part-
ner with a solutions provider that will
carry some of the financial risk and all the
operational risk for the project.

A primary reason Heartland REMC
engaged this project is that the co-op will
own the infrastructure. The network will
provide internet access to members and
will also enhance the members' remote
access to co-op devices and provide
communication to downline devices. The
co-op can assign a large portion of the
capital to co-op plant without eroding
their equity ratio.

Heartland REMC decided to move for-
ward with this project well ahead of the
COVID-19 crisis this past spring, but in
hindsight, are happy they did. Co-op
CEO Rob Pearson says, “The coronavirus
crisis made it clear, almost overnight,
how crucial reliable broadband is for
our members. | heard stories every day
about children in our community who
were unable to complete their online
classes because their internet connection
was so slow. For that reason, we decided
to accelerate our five-year project to be
completed ASAP. If another crisis hits, we
want to be ready.”

Learn more about electric cooperative solutions at
mmunication.walkerfir m/remagazine082

“Co-op members today need broadband
much like members in the 1930s needed
power. If electric cooperatives do not

step in to bridge the divide, who will?”
- Rob Pearson, CEO of Heartland REMC
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By Doug Dawson
President
CCG Consulting

During the current pandemic, it has
become obvious that millions of homes
around the country have inadequate
broadband that is unable to support stu-
dents attending classes from home and
employees working from home. Many
families who thought they had good
broadband found their connection was
not great when multiple family members
tried to connect to school and work serv-
ers at the same time.

This raises the question of how to define
“good” broadband? This is fairly easy
to define at the household level - good
broadband provides enough bandwidth
for a family to easily do everything they
want to do online.

There is another way that we also must
look at broadband because the federal
government officially defines broadband
- and that definition impacts commu-
nities that have poor broadband. The
Federal Communications Commission
(FCC) has maintained an official defini-
tion of broadband for many years. In
2015 the FCC established the current def-
inition of broadband, which is a connec-
tion at 25 Mbps download and 3 Mbps
upload. To the FCC, any Internet connec-
tion that meets or exceeds both of those
speeds is considered to be broadband.

The official definition of broadband mat-
ters because federal and state broad-
band grants often rely on this definition
of broadband when defining the areas
that are eligible for grants. The definition
of broadband speeds also matters in
grants because speeds define the allow-
able technologies that will be funded by
a grant. Due to the obvious broadband
problems uncovered during the pandem-
ic, state and federal policymakers are

“...the FCC is awarding grants this year
for over $16 billion, and the networks
won’t have to be fully completed until
2026.. . . networks should not be built

to meet today’s definition of broadband
but should meet the expected broadband

needs for 2026.”

talking about making more grant money
available to improve broadband in the
country. One of the first steps in estab-
lishing a new grant is to determine the
definition of broadband to be used for
the grant. Most federal grants still default
to the FCC's definition of broadband.

We now know that the FCC's definition of
broadband is obsolete. A household with
a 25/3 Mbps connection is struggling dur-
ing the pandemic when multiple people
try to work simultaneously from a home
broadband connection. The biggest prob-
lem uncovered by the pandemic is the
small upload speed allowance provided
with most bandwidth products. Any time
a connection is made to a school or work
server, a slice of upload broadband is
carved out and dedicated to that work
session using a technology called VPN
(virtual private network). Households are
also using upload connections a lot more
when people use video conference plat-
forms like Zoom. It's become clear to
many homes that the tiny upload allow-
ance on their broadband connection is
inadequate to support them during the
pandemic.
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There is much more evidence that the
FCC definition of broadband is obsolete.
Perhaps the best proof is that almost
60% of all broadband customers in the
country now use broadband purchased
from cable companies. The vast major-
ity of homes served by cable companies
now have broadband speeds somewhere
between 100 - 200 Mbps download and
10 - 20 Mbps upload. | live in Asheville,
North Carolina and a few years ago,
Charter unilaterally upgraded my broad-
band speeds from 60/5 Mbps to 135/15
Mbps. Similar upgrades were made
all across the country. Another 22% of
national broadband customers are now
served with fiber.

With millions of customers being upgrad-
ed to faster broadband, the average
broadband speeds nationwide have
become significantly faster in the past
few years. We have numerical evidence
of the speed increases from Cisco, which
published a report earlier this year, the
Cisco Annual Internet Report (2018 -
2023). That report looks back a few years
and then forecasts broadband usage
around the world through 2023. In that
report, Cisco shows the following aver-



Cisco Annual Internet Report (2018 - 2023)

2018 2019

2020 | 2021 2022 2023

Speed (Mbps)

56.6 70.1

age download broadband speeds for
North America (that's the U.S. and Canada
combined).

The table above shows that Cisco expects
the average download speed this year
in North America to be around 93 Mbps.
That's almost four times faster than the
FCC's definition of broadband at 25 Mbps.
That number is easy to believe when
accounting for the high percentage of
households served by cable companies
and fiber. The FCC's definition of broad-
band at 25/3 Mbps is irrelevant for the
huge number of homes served by cable
companies or fiber. Those homes have
broadband speeds that are far in excess
of the FCC's definition of broadband.

If the FCC sticks to the existing definition
of broadband at 25/3 Mbps, the agency
is only using the definition for homes
not served by fiber or cable companies.
That means homes served by DSL, by
fixed wireless, by satellite broadband, or
that use cellular broadband as a home
Internet connection.

It seems unfair to set the official defini-
tion of broadband at a speed that is
slower than what is available to the 80% of
households that enjoy faster broadband.
If you factor out the homes with slow
connections from the Cisco numbers, the
average speed in 2020 will be faster than
100 Mbps download.

To make things even more complicated,
many grants give allowance for multiple
years to build the network funded by the
grant. For example, the FCC is awarding
grants this year for over $16 billion, and
the networks won't have to be fully com-
pleted until 2026. Those networks should
not be built to meet today's definition of
broadband but should meet the expected

92.7 106.8 | 126.0 | 141.8

broadband needs for 2026. This begs the
question, why are we funding tomorrow's
solutions based on yesterday's technol-

ogy.

The FCC already made the mistake in
the past of funding obsolete technology.
In 2015 the agency awarded over $9 bil-
lion to the big telephone companies to
upgrade rural DSL to speeds of at least
10/1 Mbps. The construction from those
grants is just being completed this year,
and it's clear that 10/1 Mbps is far too
slow today to be considered as adequate
broadband in 2020. If you trend out the
Cisco chart above, the expected broad-
band speeds by 2026 will be over 200
Mbps. A good argument can be made that
grants awarded this year should not sup-
port any technology that is not capable of
at least 200 Mbps broadband.

Unfortunately, the FCC is unlikely to be
proactive in setting a new definition of
broadband that ensures grants are only
used to build future-proofed broadband.
There is another regulatory use of the def-
inition of broadband that comes into play.
The FCC is required to annually report
the number of homes that have broad-
band to Congress. Since 2015 the FCC has
been reporting the number of homes that
have less than 25/3 Mbps as not having
adequate broadband. If the definition of
broadband is increased to something rea-
sonable, say 100/20 Mbps, then millions
of homes would suddenly be classified as
not having broadband. It's a shame that
politics comes into play for something as
mundane as defining good broadband.
But no FCC or administration wants to be
blamed for increasing the official count of
homes without good broadband - even if
such counts are true.

Doug Dawson is the President and founder of CCG
Consulting - a full-service telecom consulting firm with over
1,000 clients since 1997. CCG offers a full range of telecom
services including engineering, regulatory compliance, busi-
ness planning, strategic planning and implementation ser-
vices. One of Doug’s areas of emphasis is helping clients find
financing for network expansion.

Doug has worked in the telecom industry since 1978 and

has both a consulting and an operational background. Doug
writes a daily blog called Pots and Pans by CCG.
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“...whyare
we funding
tomorrow’s
solutions based
on yesterday’s
technology?”
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It's All About
the Upload:
COVID-19 and
Consumer
Broadband
Demands

By Lisa R. Youngers
President and CEO
Fiber Broadband Association

Can you imagine having spent the past
several months under a stay at home
order without broadband? COVID-19 has
shined a big spotlight on the fact that
broadband access has never been more
important for consumers. Overnight our
paradigm shifted. Suddenly everyone
was trying to work and study from their
homes or remotely while attempting to
maintain a semblance of normal life.
For some, broadband is a literal lifeline,
connecting patients to health profes-
sionals via telemedicine. And for most,
it allows us to stay connected to loved
ones, keep up with work or school and
be entertained by everything from Zoom
happy hours to the latest on Netflix or
Hulu. These number of broadband uses
we all have grown so dependent on dur-
ing the pandemic have placed increased
demand on our networks, but particu-
larly on upload. The upload speeds that
fiber can best deliver are making high-
quality fiber broadband networks crucial.

Asymmetrical, one-way applications pre-
viously dominated all of our experiences
with at-home bandwidth. This was the
norm. This downstream activity included
everything from streaming Spotify and
Netflix to scrolling Facebook or down-
loading a Word document for work from
an email. But in a massive and immedi-
ate shift of how we conduct our daily
lives, and specifically with our recently
increased reliance on two-way communi-
cations like video streaming, our need for
symmetrical uploads and downloads has
rapidly come into full view.

A recent study from the Fiber Broadband
Association and RVA, LLC shows that the
pandemic has dramatically increased use
of advanced applications that require
both strong upload and download capac-
ity. They found that 46% of respondents
used video conferencing for staying in

touch with family, 24% for business, and
16% for educational purposes. Among
those working remotely, 68% are using
video conferencing. Additionally, video
use for telemedicine is up 500% from last
year, with 12% of respondents have used
video conferencing for healthcare.

Video conferencing and other two-
directional technologies require strong
upload capabilities. Virginia-based fiber
broadband provider LUMOS Networks,
for instance, reports a 47% increase in
upload traffic. And upload is where we
have seen some older networks struggle.
Last-mile networks still have a lot of
asymmetric technologies and it is the
upstream that gives out first. Wireless
and satellite cannot keep up and some
cable networks can only manage one or
two megabits of upstream.

For those with low-quality broadband,
this can mean video conferencing trou-
bles and lag times for uploading to the
cloud, resulting in lowered productiv-
ity. In the same recent study from the
Fiber Broadband Association, research-
ers found that people with lower-per-
forming broadband connections are
rationing Internet use inside the home.
Among users with the slowest bandwidth
and highest latency, 49% reported doing
things like asking family members to
curtail Internet use during work video
conference calls. They also reported lost
time waiting for applications to load,
both upstream and downstream.

The Internet did not “break” because of
the pandemic, but it has shown us some
weaknesses in our networks. Our new
connectivity demands are not going to
change, even as the pandemic transforms
and stay at home orders are lifted. This
is our new reality: consumers demand-
ing the ability to keep working, learning

and conducting social interactions from
home. What these new usage demands
have taught us during the COVID-19
emergency is it's all about the upload.
We need upload speeds that are reliable
and allow consumers at home to con-
tinue to work, go to school and conduct
other necessary transactions including
seeing family and friends. Health care
workers relying on telemedicine applica-
tions more than ever before report: it's
fiber networks that enable them to do
their job and reliably see patients with-
out bringing them into the office unnec-
essarily and avoid potential exposure
to things like COVID. This all means the
widespread and on-going deployment of
fiber networks. That very investment in
sustainable networks means investment
in fiber broadband.

About the Author

Lisa R. Youngers currently
leads the Fiber Broadband
Association as its President &
CEO — the largest trade associ-
ation in the Americas dedicated
to all-fiber-optic broadband.
Youngers brings two decades of
communications experience to
the Association ranging from wireline/wireless tele-
communications, satellite and broadcast to state
infrastructure. Most recently, Youngers was CEO of
Nextlink Wireless, where she drove all operational,
technical and financial aspects of the business

as well as M8EA activity. Prior to leading Nextlink,
Youngers was Vice President and Assistant General
Counsel of Federal Advocacy and Strategy at XO
Communications where she led the company’s
initiatives involving federal policy, operations and
technology. Before that, she served as Federal
Regulatory Counsel for General Communication,
Inc. and MCI advocating on competition issues.
Youngers also served as Assistant Attorney
General for the state of Minnesota as counsel

to the Public Utilities Commission and the Rail/
Trucking Safety Board. Youngers is a member of
the Minnesota and District of Columbia Bars. She
earned her bachelor’s degree from the University
of Wisconsin-Madison and a /D from the Mitchell
Hamline School of Law.
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COVID-19: Broadband
Response and Recovery

By Chip Pickering
CEO
INCOMPAS

Through distress, uncertainty and
change, America’'s broadband networks
have kept us connected during COVID-
19. Uniting the nation to health, work and
education resources, while giving our
small businesses the ability to find new,
creative ways to adapt and survive.

Rising to the challenge the entire
INCOMPAS family of small, competitive
local broadband and communications
service providers stepped up to meet the
moment and help their customers during
the COVID-19 crisis.

Their response has been incredible. In
a short time, we've seen our members
building new telehealth virus screening
apps, creating new work-at and learn-
from home solutions, investing in medi-
cal research technology, expanding
bandwidth and helping turn school buses
into WiFi hotspots to make sure millions
of students stay connected.

Americans need faster speeds, great-
er capacity and affordable broadband
options now more than ever. That is why
the competitive broadband and commu-
nications industry is proving once again
that it's the leader in delivering next-
generation services that connect com-
munities.

Broadband has proven once again to
be a critical, lifesaving service. Our local
and regional providers serve schools,
hospitals, health clinics, small businesses
and families that depend on fast, reliable
internet access and communications ser-
vices. Our networks also boost other,
larger ISPs’ service and help ensure
redundancy in case of emergency.

Our fiber builders - like FirstLight, C Spire,
Sonic and dozens more in the heartland
- are working around the clock to ensure

America’s internet infrastructure is fully
operating and that their employees and
customers stay healthy and safe. Dozens
of our members signed the FCC's “Keep
Americans Connected” Pledge to help
ensure residential and small business
customers don't get cut off or charged
late fees due to circumstances arising
from coronavirus and related econom-
ic disruption. Our members with WiFi
hot spots are also committed to making
them open and available for public use.

INCOMPAS also represents streamers
like Netflix and Amazon, internet compa-
nies like Facebook, Google, Microsoft and
Twitter, and competitive national provid-
ers like Dish and Granite. To help address
the coronavirus crisis, these members
are innovating and extending care to
health workers, content creators and
journalists reporting from the front lines.

NETWORK PERFORMANCE

During COVID-19, our member compa-
nies are seeing higher network demands
as schools and businesses shift to edu-
cating and working remotely. But the
crisis is impacting different networks in
different ways.

In the first months of the crisis, our ISPs
saw a 25% increase in residential use,
where new gigabit speed fiber networks
have helped families working and school-
ing from home. The key point: Fiber is not
only faster, it's stronger.

However, we also saw a 35% to 40%
decline in network usage that serves
small and medium-sized business,
hospitals, cell towers and government
agencies, which is consistent with more
employees working from home and chil-
dren distance learning. Voice service also
dropped between 10% and 25%, illustrat-
ing the important reliance on voice net-
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works at work and the shifting of voice to
mobile use at home.

Our streaming and internet edge service
providers have seen large increases in
demand. And good news to report here,
because our internet companies were
well prepared and have been engineered
to handle increased network demands.

But it's important to note that no net-
work is an island. Competitive networks
play a critical role in the internet ecosys-
tem. They are interconnected to other
networks to provide seamless communi-
cations. Fiber networks are working well
to serve the needs of their customers,
including homes and hospitals. As are
regional fiber networks that connect cell
towers, boost other ISPs’ services with
connectivity, and enable faster stream-
ing and cloud content have plenty of
capacity.

THE BROADBAND RECOVERY

As the economy struggles, loss of rev-
enue for providers could upset the bal-
ance, and harm network connectivity and
deployment goals at the worst possible
time. That is why Congress and policy
makers at the federal and state level
must take action to protect our networks,
families, and small businesses.

Now is the time we should be investing in
broadband networks and 5G infrastruc-
ture. Simply put, broadband provides
more bang for the buck. Building new
networks puts people to work in every
local community. And the networks pro-
vide greater capacity and faster speeds
at lower price points for consumers and
small businesses that really need the
help.

Congress should start by make broad-
band deployment central to any recovery



or stimulus effort. Also, it should enact
the Critical Connectivity Fund and expand
it to address the needs of residential
customers and small businesses that
cannot pay their communications service
providers. Doing so will ensure that every
customer stays connected to his or her
provider and will help speed the recovery
as businesses begin to open.

It's unclear how long COVID-19 disrup-
tions and social distancing will last. But
we do know that millions of restaurants
and small shops on Main Street are
depending on broadband, phone and
other connectivity for delivery, curbside
pick up and advanced reservations.

We also support additional efforts to
assist low-income consumers and boost
the connectivity for school children in
need - 21% of teens don't have access to
reliable broadband.

There is some positive action. Sen. Roger
Wicker (R-MS) and Rep. Greg Walden

(R-OR) introduced a framework for
broadband legislation aimed at expand-
ing access and digital opportunity to
help close the digital divide and address
COVID-19 issues. Their approach has
been endorsed by FCC Chairman Pai as a
means to address the nation’s communi-
cations needs.

The principles for their “broadband con-
nectivity and digital access framework”
include key features such as funding to
fix broken broadband maps, streamline
and remove barriers for wired and wire-
less deployment, and provide support
for broadband builders who saw sig-
nificant economic harm by COVID-19 but
remained committed to keeping their
customers connected, even if they could
not pay for services.

COVID-19 recovery will be a long road.
But shoring up our communications net-
works, investing in broadband infrastruc-
ture, and ensuring competition keeps
prices low is the best way to help our

friends, neighbors and small businesses
recover.

By taking action now, Congress has the
ability to maintain connectivity for those
struggling to pay their bills, and build
a better foundation to a faster internet
future.
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In today's new normal with more people working from home
than ever before, the ability to turn up subscribers quickly
with highly reliable, cost-effective service has never been more
critical. Without a doubt, fiber is the gold standard. But, does
fiber always meet the business case or time-to-market require-
ments? Many operators approach the new normal with a
hybrid architecture by combining fiber with Siklu’s fiber-reliable
fixed wireless millimeter wave (mmWave) solutions. Millimeter
wave offers multi-gigabit capacity, lower latency and reliability
equal to fiber. And it's quick to deploy. In a nutshell, you won't
believe it's not fiber.

Since Siklu's inception in 2008, we have led the worldwide
mmWave market with innovative solutions. Hundreds of thou-
sands of radios deployed across the world in every imaginable
climate - one reason why operators look to Siklu's carrier-grade
mmWave for next generation wireless. In contrast, operators
using legacy wireless technologies, like 5 GHz, know the limita-
tions - it's slow, interference prone, challenging to deploy and
often results in an inconsistent service experience for sub-
scribers. Legacy wireless is the DSL of the wireless world. On
the other hand, using Siklu's license-exempt 60 GHz mmWave
MultiHaul radios enables you to mirror your fiber service - it's
gigabit speed, interference-free, aesthetically pleasing and
secure. Plan for gigabit and deliver. mmWave is wireless fiber.

Looking for ways to attract subscribers from competitors?
Overbuild your competitor's footprint with mmWave. Some
operators even employ a strategy of rapidly deploying mmWave
in neighborhoods or to businesses in advance of a fiber build
to start their flow of cash and prove the business case. In fact,

The Cosmopolitan in Las Vegas.

even if your fiber is not nearby, you can backhaul the gigabit
wireless access network with Siklu's full duplex 10 Gbps point-
to-point EtherHaul radios to the nearest fiber PoP. Generate
new revenue with mmWave.

Millimeter wave offers other advantages as well. A pay-as-you-
grow deployment allows you to build out the network where
you have demand instead of the entire network up front. As
demand grows, continue building into the neighborhood.
Because mmWave deploys quickly, you can build new hub sites
within a couple of hours. mmWave conserves your capital.

Finally, looking forward, new opportunities for hybrid deploy-
ments and Siklu's mmWave innovation continue. With the
approval to bid mmWave networks at the same tier as fiber
for RDOF funding, the FCC opened new opportunities for
operators to deploy gigabit capable wireless networks. A hybrid
architecture provides a financial advantage versus a bidding
competitor’s all fiber design. On the technology front, Siklu's
advances continue with the introduction of the most advanced
Terragraph-based mmWave radio - our 5th generation 60 GHz
product - providing self-organizing and self-healing capabilities
built around an industry standard.

Why not take advantage of a hybrid mmWave wireless fiber
architecture in your network? Beat the competition and speed
the time to revenue while providing an ultra-reliable service
that mirrors that of your fiber subscribers. Give us your neigh-
borhood or main street business district and Siklu will give you
a design.
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Capitalize on Edge and Telco Cloud

Opportunities

By Jim Benson
Product Marketing Director
Juniper Networks

Today, in order to help make the promise
of the edge a reality, IBM launched its
edge computing offerings in the 5G era
to help both service providers and busi-
nesses. Juniper is excited to be one of
the initial collaborators in these vibrant
edge and telco cloud ecosystems and will
contribute its expertise, innovation and
industry-leading offerings in software-
defined networking (SDN) and next gen-
eration virtual security. These capabilities
augment IBM Cloud platforms including
IBM Edge Application Manager and Red
Hat OpenShift and Red Hat OpenStack
Platform by enabling the deployment
of applications across multiple clouds,
extending it to the edge.

The edge internet economy is forecasted
to be worth over $4.1 trillion by 2030
and edge computing is the next frontier
of digital transformation that will deliver
real-time insights for businesses. The
proliferation of big data coming from
nearly everything, including sensors,
devices, cameras and telemetry, enables
a paradigm shift in business applica-
tions. These applications will use artificial
intelligence (Al) and machine learning
(ML) to derive real-time insights directly
from data. Such applications will process
an insurmountable amount of data that
needs to be translated into insights in
real time to provide business value. To
optimize for low latency and available
bandwidth, processing is moving closer
to and on to the edge.

This paradigm shift in the 5G era is driv-
ing new business and use cases, includ-
ing Industry 4.0 applications, connect-
ed cars and smart cities. Edge devices
drive demand for complete solutions
that deliver intelligent responses to data.
Juniper's SDN offering (Contrail Solutions)
and containerized virtual security offer-
ing (cSRX) are software-based solutions
that are integrated and certified as part
of the stack to bring higher degrees of
automation, scalability and security-rich
operations for our joint service provider
and enterprise customers.

“The convergence of 5G and edge com-

Juniper Networks Collaborates in
New IBM Edge Ecosystem & IBM Telco
Network Cloud Ecosystem

puting will spark a new level of innova-
tion,” says Evaristus Mainsah, general
manager, IBM Cloud Pak Ecosystem,
“This in turn will enable and fuel a broad
ecosystem of providers to co-create for
a growing set of edge opportunities. We
are excited about the value that our col-
laboration with Juniper can bring to our
joint clients needing software defined
networking to support their Edge analyt-
ics and applications.”

Regardless of the path taken, every ser-
vice provider will need an edge and
telco cloud and also support a seamless
evolution from their existing operational
model to one that embraces an NFV- and
SDN-based infrastructure, which can be
built with flexibility to support a variety
of services with a much lower cost of
delivery. 5G is the inflection point that
will drive the investments required to
fuel this transformation. Edge and telco
clouds are about cloud principles applied
to the telco network and its operation.
With the variety of new services enabled
by 5G in the coming years, service provid-
ers are in a prime position to seize new
revenue by embracing the edge which
is finally ready to deliver on years of
promise.

Implementing edge and telco clouds that
will power service provider transforma-
tion is complex. Many service providers
realize that satisfying these requirements
and delivering on the bigger promise of
service provider transformation requires
new expertise and tools.

Juniper is Uniquely Positioned to
Accelerate Edge Transformation

To help simplify and accelerate service
provider transformation to support a dis-
tributed telco cloud architecture, Juniper
provides three offerings:

* Integrated Solution Offering -
Juniper communicates a blueprint,
with tested and documented
reference architectures for common
use cases.

« Fully-packaged Stack Offering -
Customer purchases and deploys
pre-packaged product and software.

+ Telco Cloud Platform-as-a-Service
Offering - Customer consumes the
fully-packaged stack-as-a-service.

Juniper provides a complete solution
built upon our Platform, Edge Services
and Contrail Networking Portfolio in
combination with solutions from our col-
laborators like IBM and Red Hat and is
uniquely positioned to help service pro-
viders transform by:

« Offering a fully-packaged, tested
and documented cloud stack, built
upon best-of-breed components
in order to accelerate time to
market by reducing validation and
integration.

Being a “VNF neutral” vendor and
offering a VNF inclusive horizontal
cloud supporting a variety of use
cases and deployment models while
still optimized for VNFs.

Leveraging open source to unlock
the telco cloud stack and benefit
from a dynamic ecosystem.
Offering a pre-integrated edge
platform that combines dynamic
orchestration, automation, and
scalable connectivity into a shrink-
wrapped solution which allows
service providers to deploy a stable,
pre-tested telco cloud solution
quickly and efficiently.

Providing a security expertise that
most of our edge and telco cloud
competitors do not have. Security is
embedded in the Juniper software
stack.

With the promise of extremely high
bandwidth and ultra-low latency capabili-
ties, 5G and edge computing will enable
many new and exciting revenue-gener-
ating applications. The good news for
service providers is that they are in an
excellent position to host these services
by modernizing their highly-distributed
infrastructures. Juniper and its best-in-
breed partners are here to help support
this network transformation.
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Network
Funding in
the COVID-19

Age

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

Bandwidth use is up as jobs, education
and health care enable at-home shel-
tering. And it's likely to stay high: Even
if science conquers COVID-19 quickly,
Homeland Security planners are nervous
about the new potential for bioterror-
ism. How can network operators finance
expansion to meet these new needs?

The money is there. The federal gov-
ernment alone has put more than $3
trillion in new cash into circulation as of
late May. That's on top of about $22 tril-
lion already in circulation or on demand
deposit in March. But many investors are
fleeing to cash or U.S. treasury bonds,
and those fleeing to cash are usually
loath to spend it on anything else. You'll
need talking points to pry cash out of the
hands of those who have it.

Misinformation among investors about
technologies like 5G doesn't help. No, it
does not spread COVID-19 and is unlikely
to cause cancer. No, the spectrum-imper-
vious nature of modern construction is
a minor technical issue, not a game-
stopper. No, 5G does not replace fiber;
5G requires fiber and improves its busi-
ness case.

PUBLIC FUNDING

Public money is flowing, almost all
toward regional and local carriers and
new entrants who wish to build robust
networks. The U.S. Department of
Agriculture Rural Utilities Service (RUS)
ReConnect Loan and Grant Program
has handed out $700 million this year -
mostly from $2.35 billion appropriated
in 2018, but with an extra $100 million
tucked into the COVID-inspired CARES
Act.

A new round of $550 million is underway.
ReConnect is restricted to areas where
there is little service now. Almost all RUS
funds have gone to small carriers (private
companies, co-ops, and municipal sys-
tems) building new, fiber-rich networks.

The FCC vastly improved its rules for
handing out Universal Service Fund
receipts - a total of slightly more than $20
billion for the Rural Digital Opportunity
Fund (RDOF). The money will be awarded
to winners of reverse auctions - the low-
est per-premises bid for 10-year operat-
ing subsidies wins.

Previous winners have been mainly
major carriers and satellite providers.
Now, the FCC is steering satellite and
white space technologies only toward
the most remote premises, and smaller
wireline operators are in many ways bet-
ter positioned financially and technically.

The big decision point for grant and
loan applicants is that they can receive
only FCC or USDA funding under cur-
rent laws. They cannot get both. But
more federal money may be coming. The
House has passed a $3 trillion COVID-19
spending bill, HEROES, that includes $2
billion in direct $50 monthly subsidies
to broadband customers (major carriers
like it), and about $1.5 billion for deploy-
ers (smaller carriers like it). It is unclear
what might survive a Senate vote.

Funding by states is evolving. In January,
most states had announced plans - rang-
ing from a modest few million dollars up
to $200 million or more (Texas, in theory,
can put $700 million on the table) to
promote deployments in poor neighbor-
hoods and rural districts, and for com-
mercial or industrial development.

State spending on unemployment bene-
fits, testing and other COVID-19 respons-
es, along with huge shortfalls in state and
local tax collection, have reduced state
ability to fund even modest plans out of
operating budgets. But many states want
economic stimulus and see historically
low interest rates, along with the his-
toric expansion in the money supply, as a
once-in-a-generation opportunity to fund
infrastructure enhancement - including
broadband - from their capital budgets.

PRIVATE FUNDS

Don't look for much from Wall Street.
Regional banks have always been more
flexible. They want to avoid stranding
mortgaged assets, and they have cash.
Federal Reserve Bank “overnight” depos-
its in regional banks - just one measure
- rose from about $12 billion every three

weeks last summer, to $30 billion by the
start of 2020, and are now well over $100
billion.

Joint regional deployment ventures look
promising. When spectrum owners can
combine all usable bands into shared
5G microcells, deployment cost drops 20
percent or more. When multiple opera-
tors jointly op