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RaDD’s Innovative Vaults are

Groundbreaking... Literally!

AXS-500R670-S

RFW
24x36x30-T15

AXS-400-S

AXS-320T-S

Our composite vaults, crafted from lightweight yet high-
strength materials, feature flared wall designs. This not only
maximizes storage space but also reduces shipping costs.
Additionally, they are designed to prevent heaving and settling once placed.

RFW
24x36x30-T22

The AXS and RFW vault families comprehensively support your FTTX projects,
accommodating everything from drop fiber access to high-fiber-count backhaul builds.

Don’t settle for anything but the best for your projects!

*Lid x Base x Depth" Pallet
AXS-320-T-S 9.00"x14.00"x11.00" 6 Light Duty 360 4480
AXS-400-S 13.00"x21.00"x 26.00" 28 Tier8/15 64 672
AXS-500R670-S 19.00"x30.00"x26.00" 51 Tier15/22 300

RFW 24x36x30-T15 24.00"x36.00"x30.00" Tier15 180
RFW 24x36x30-T22 24.00"x36.00"x30.00" Tier22 150

*Dimensions are Approximate

Contact us today for more information: ﬂ
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“Training programs and certifications are
undoubtedly helpful. However, particularly
in rural areas, we need to structure

these to allow for on-the-job training.”
JENNIFER PRATHER, CEO, TOTELCOM COMMUNICATIONS, LLC. M A R C H /A P R | |— 2 O 2 4
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Johnny Hill
COO0, Clearfield

Clearfield's FiberFlex
product line allows
broadband service
providers to embrace
network transformation
while leveraging the
investments they have
made in our passive
products and position
them for the next
evolution in network
architectures. ' '

\'/

CLEARFIELD

For more information, visit
www.SeeClearfield.com.
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ISE: What are two big challenges Clearfield
faces in terms of network evolution/
transformation?

Hill: I've always tried to keep the passive
network architecture as simple as possible. It's
just plumbing. Big pipes split and feed smaller
pipes until we get the water out of the faucet.
The rate of water delivery varies depending on
the quality of the network. Leaks occur or break
and having a network that allows you to fix
those breaks and leaks is critical. Simple. With
fiber networks, the technology changes but the
media remains the same. Evolving networks are
simply network changes as a function of time.
Adding network elements (splitters,
wave-division muxes, additional fiber runs) are
examples of those changes along with the
technologies that run over them. Keeping up
with those changes and those that come full
circle is best served with a modular approach
to the network that allows critical network
consolidation/distribution points of fiber to be
hot swapped as those fiber plumbing
architectures evolve into the next best thing.
This supports the network transformation we
are seeing with network service providers
becoming digital service providers by changing
their networks into more virtualized,
cloud-based architectures. This cloud
transformation requires that the “plumbing”
changes somewhat to push what makes sense
for reduced latency and processing
efficiencies to different areas of the broadband
delivery system like the network edge.
Clearfield's FiberFlex product line allows
broadband service providers to embrace
network transformation while leveraging the
investments they have made in our passive
products and position them for the next
evolution in network architectures.

WWW.ISEMAG.COM

ISE: What are the best ways to get fiber
deployed quickly to the underserved and
unserved while reducing costs at the

same time?

Hill: Network performance, maintenance, and
upgradeability must be considered when
choosing a deployment strategy. A fiber
network build that concentrates splicing in the
fewest areas of the network as possible and
leverages plug-and-play products where
possible promotes a deployment model that
utilizes skilled laborers in network environment
locations that optimize their time and gains
efficiencies. Lower skilled laborers perform the
plug-and-play activities of the network with
minimal but necessary training. Several
network architectures support this model with
varying degrees of costs in CAPEX and OPEX.
Clearfield Application Engineers are
experienced professional resources that are
available to help a provider understand the
pros and cons of each type of network
architecture—helping them to determine the
cost/benefit against their short- and
long-term goals.

ISE: What is the telecom industry missing
in terms of recruiting/retaining younger
professionals? What is Clearfield doing in
this area?

Hill: It's safe to say that broadband services
are a necessary utility in today's world. Outside
of a certification program that the FOA
provides, there really is no apprenticeship
program that every other utility trade has. In the
past, this type of training, experience, and
earned certifications were provided by the
telco companies who used the BellCore
standards to qualify and certify their
technicians. In large part, these training
organizations have been eliminated and the
demand for training now falls on the
manufacturers to provide. Clearfield
recognized this long ago and invested
significant resources in people, training
programs, and additional tools like our Bilt app
that are designed to align with today's modern
technology learners to provide multiple
avenues of product and industry certifications
that will be seen as areal credible asset for
broadband providers. &
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EDITOR'S NOTE

And the
BEAD goes on...

LAST ISSUE I WAS TALKING ABOUT the beginning of the new
year, butnowwe'reinthe thick of it, aren'twe? For New Year's
resolutions, I'm happy to report I'm still running most days,
eating better, and enjoying new hobbies.

But you don't care about my resolutions. What you might
care about is how we're doing on the promises made by the
industry and by government to deliver the rural broadband
promised to so many American families who are at a disad-
vantage to the rest of us when it comes to connectivity.

BEAD has moved into its next phase and we're all waiting
to see how it all plays out. It's another great experiment to
see what's possible when the forces of commercialism and
government press their rings together to unlock the power
of cooperation and attain a goal everyone says they want.
How will it end? Without rural broadband access, the coun-
try will be divided in two, with only one group reaping the
benefits of innovation. We simply can't let that happen.

In one of our features this issue, you'll see what happens
when citizens who have been left behind take matters into
their own hands, with the first subsea cable company
owned by a sovereign Indian Nation.

You'll also learn why U.S. veterans should consider a ca-
reerin telecom, a feature on why we shouldn't let the work-
force gap hinder this "historic opportunity,” and much
more. Be sure to check out the attendee guide for ISE
EXPO, too.

Speaking of ISE EXPO, | want to take this opportunity to
personally invite you to submit your application for the ISE
Network Innovators' Awards this year. You and your team
deserve recognition for the countless hours you've all put
into transforming the industry with your work. Now, let us

Joe Gillard
EXECUTIVE EDITOR
jgillard@endeavorb2b.com

Follow Joe on LinkedIn for further
conversation and insights.

@joe-gillard-336b0771

Visit www.isemag.com/contribute for
more information on submitting an article to
ISE Magazine in print, digital, and online.

recognize you. | hope you apply, and |
greatly look forward to the opportunity
to meet the honorees this year at
ISE EXPO.

With winter coming to an end, let's
thaw out and spring into action. The
future of the network in the U.S. begins
this year. We all have our roles to play.
So, keep reading ISE Magazine, sign
up for our new weekly newsletter,
ISE Insider, if you haven't already, and
be sure to check out Telecom Top 5,
our new podcast. Enjoy the issue!

ISE: ICT SOLUTIONS & EDUCATION


mailto:jgillard@endeavorb2b.com
http://www.isemag.com/contribute
http://linkedin.com/in/joe-gillard-336b0771
https://www.isemag.com/podcasts/ise-podcasts
https://endeavor.dragonforms.com/loading.do?omedasite=ISEnewpref&pk=ISE_EM2403NN_BTRLIST&oly_enc_id=
https://digitalinfrastructure.endeavorb2b.com/ise-network-innovators-awards/

/a

Flat Drop Fiber Installation

» Save time & money

» Reduce labor & minimize damage

« Eliminate manual hand over hand
fiber installations

FLAT DROP FIBER DRIVER (18-FFP1)

» Safely feed FTTH flat-drop fiber
» Utilizes a standard power drill
- Fits in a standard size tool box

FIBER WINDER (18-FW1) SPOOL MULE (RB-36)
« Easily wind & bind excess fiber « Easily transport and feed multiple
for the next stage of installation spools at once
« Separates from fiber coil for + 100 Ibs capacity
repeated use » Rubber feet for indoor/outdoor use

- Collapsible design

Di Il th ibilities that
Contact Jameson Sales Today. T N -

JAMESONTOOLS.COM | 800.3461956 jamesontools.com/fiber-installation
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Who wants to be o

trillionaire?

In February this year, Al technology
company Nvidia's market capitalization
reached $1.83 trillion, surpassing both
Amazon and Alphabet.

SOURCE: CNN.com

@)

FOOTING THE BILL

A Cisco poll found that 77% of
respondents in Europe, Middle East
and South Africa would pay more for
broadband with a lower carbon footprint.

SOURCE: Cisco

SUN MON  TUE

Forecast is cloudy.

A poll found that more than half of
organizations expect a 6%-19%
increase in cloud investment
over the next one to two years.

SOURCE: Delloite

IT'S FIXED

Ericsson projects global FWA connections
to increase to 330 million by the end of
2029 or 18% of all fixed broadband.

SOURCE: Ericsson

—

How fast is your internet?

Japan set the data transmission speed record at 319
terabits/second—across more than 3000 km.

SOURCE: |[EEE

LIGHTS!
CARERA!
ACTION!

NO LIGHTS, NO CAMERA, ACTION!

This year, OpenAl shocked the industry when
it unveiled Sora, which can generate realistic
video clips with only a text prompt.

SOURCE: The New York Times
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NOW ACCEPTING SUBMISSIONS!

Complete Your Entry on or Before April 5th to Save $100
Submission Deadline is May 3rd

Recognizing trailblazing
companies committed to
revolutionizing the telecom
and ICT landscape

Details at ISEMAG.COM ENDEAVOR
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FIBER OPTIC EXPERT

2024 Forecast:

THE WASHINGTON POST NEWSPAPER for
January 4, 2024, had an interesting head-
line: "Virtually the entire Lower 48 is about
to experience extreme weather.”" The sub-
head was "U.S. weather is about to go
crazy. Fromtornadoesto blizzards to mas-
sive waves, here are seven things to
watch.”" Perhaps | should have written
“scary headline” instead of "interesting
headline." Maybe we've gotten used to
these kinds of headlines, but | bet every-
one reading this has a story to tell about
the weather in their region in the last
year or two.

Last Summer | received a call from
FEMA, the U.S. Federal Emergency Man-
agement Agency, looking for information
on restoration of fiber optic networks.
FOA has quite a lot of information on the
website about restoration, originally cre-
ated based on the fears about "backhoe
fade," dig-ups of underground cables (al-
most a daily occurrence), and damage to
aerial cables caused by "target practice”
(also fairly common).

FEMA, however, was focused on natural
disasters like hurricanes and tornadoes,
flooding, wildfires, and other disasters

Disasters Coming!

that are reported almost daily in the news.
Over along call, | learned their response
to disaster recovery prioritizes restoring
power and communications, both neces-
sary for recovery efforts to be successful.
Other priorities like medical assistance,
potable water, food, etc. all need power
and communications to coordinate relief
efforts. Armies of experienced techs are
needed to restore the electrical grid and
communications networks; coordinating
those efforts are a major part of FE-
MA's work.

Compared to natural disasters, back-
hoe fade and target practice are minor
annoyances. They are localized and a
couple of experienced techs can make
repairs quickly. In a natural disaster, hun-
dreds of utility poles may be down,

“The question asked
was ‘how do you thaw
up a frozen manhole?’;
the answer was ‘wait for
springtime.”™

A wooden utility pole after a wildfire. Courtesy of Jim Hayes
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JIM HAYES
Web www.jimhayes.com

Email jeh@jimhayes.com

THE FIBER OPTIC ASSOCIATION
Web www.thefoa.org
Facebook FiberOpticAssociation

LinkedIn company/
the-fiber-optic-association-inc-foa

Twitter @fiberopticassoc
YouTube user/thefoainc

manholes flooded, and sometimes equip-
ment destroyed, flooded, or burned out.
Entire towns or regions can be cut off
from communications, exactly what hap-
pened when Hurricane Otis hit Acapulco
last year.

And weather events are getting worse.
East coast cities are facing worse weather
events combined with sea level rise. Here
in California, we have hotter, dryer weather
intensifying the wildfire season in parts of
the state and flooding caused by mon-
soonrainsin others. We even have record
snowfalls in parts of the Sierras burying
houses all winter. Don't even mention
earthquakes! According to arecent report
published by Next Century Cities, the
number of "billion-dollar disaster events”
has quadrupled in the last 40 years.?

Our conversation with FEMA eventually
turned to how project design can mitigate
disaster effects. One California electrical
utility is vowing to move their transmis-
sion and distribution lines underground in
wildfire-prone areas. The cost is astro-
nomical, but so are the payouts they are
making because their aerial cables
started past wildfires causing billions of
dollars of damage.

Practically every disaster story seems
to show pictures of utility poles that have
crashed down across roads. Yet many

ISE: ICT SOLUTIONS & EDUCATION
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All that remains of two aerial cable plants. Courtesy of Jim Hayes

service providers I've talked to about fiber
broadband projects with the coming Fed-
eral BEAD funding are focused on aerial
cable plants. The reasoning is almost al-
ways the same, aerial costs less than un-
derground. At least until the first time it
needs rebuilding.

We know regions that no longer use ae-
rial cable plants, especially in Northern
climates where winter icing is common or
dry areas where wildfires are expected.
Does aerial make sense in an area that ex-
pects several hurricanes a year? Or when
new technology like microtrenching
makes underground construction much
easier and less expensive?

It's not just aerial cables that are at risk.
We've seen flooding in many areas during
this very wet winter/spring and searise is
threatening many coastal cities. That can
cause problems with underground infra-
structure if flooding has not been consid-
ered in the design, especially for coastal
cities where flooding is salt or brack-
ish water.

Winter can bring a special set of prob-
lems to underground cables. FOA has
been sent photos of splice closures that
filled with water and froze, disrupting the
network. FOA was even sent a photo of a
flooded manhole that froze solid in a very
cold winter. The question asked was "how
do you thaw up a frozen manhole?"; the
answer was "wait for springtime.”

MARCH/APRIL 2024 |

Wireless towers are at risk also. Wind,
icing, and the combination of both can
bring down towers. During last year's Cal-
ifornia wildfires, several towers were in the
middle of the fires but fortunately the
owner had created sufficient fire breaks
around them to protect them.

Heat is another weather issue to con-
sider. Last year, regions in Arizona and
Texas had months of 100+ degree
weather and days at 115 degrees. What
effect does that have on your equipment?
We all know it affects workers, so much
that OSHA was issuing heat advisories
about dangerous working conditions
last summer.

With all the disruptive weather we have
been having, others have contacted FOA
to ask for advice on planning and design-
ing networks to survive disasters. It's ob-
viously not a simple subject and there will
be a wide variety of conditions to plan for,
depending on where you live. Planning re-
ally takes two paths, how to mitigate dam-
age to your networks in weather disasters
and, secondly, how to react when disas-
ter strikes.

While FEMA is concerned and may in-
fluence government rules and regula-
tions, local government agencies have
also been more actively planning for di-
sasters. But thisis not a problem that ser-
vice providers can ignore; itis very likely
to affect their "bottom line” soon. M

WWW.ISEMAG.COM

Some fiber survived. Here is a temporary
fiX. Courtesy of Jim Hayes

REFERENCES

1. The Washington Post, www.washingtonpost.
com/weather/2024/01/04/
us-extreme-weather-snow-tornadoes-
flooding/

2. Next Century Cities, nextcenturycities.org/
wp-content/uploads/2021/05/Wildfires-
Natural-Disasters-Network-Resilience_
Johnston.pdf

Jim Hayes is a VDV writer and educator and
President of The Fiber Optic Association.
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NETWORK AND SECURITY EXPERT

Holistic

Cybersecurity

Strengthening every weak link

Overlooked
Fundamentals That Lead
to Cyber-Disasters
Two hundred and thirty-eight (238) years
ago, Thomas Reid wrote inan essay: “The
chain is only as strong as its weakest link,
for if that fails the chain fails together with
the object that it has been holding up.”
However, that thought seems to be lost
whenever we open an e-mail or read ar-
ticles from security experts. They love to
give us the top three, five or ten cyberse-
curity actions to make our company safe.
It draws us to slick solutions that promise
the end of stress.

Reality Check:
No Short Cuts
The reality is that cybersecurity consists
of 100+ potential vulnerabilities—weak
links—not a few slick sound bites.

While NIST's Cybersecurity Framework
2.0 covers 107 topics, it doesn't come
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close to addressing the real scope of cy-
bersecurity in 2024.

That's why organizations miss the big
picture and why cyber-disasters such as
MGM, Dallas, etc., happen every day. It's
the lack of an approach covering the en-
tire organization that causes most ran-
somware, data breaches and disruptions
around the world.

HOLISTIC CYBERSECURITY isa
strategy to discover every vulnerability,
strengthening and protecting

across the entire organization and
beyond. It must be managed and
driven by the executive team.

Why Holistic
Cybersecurity?

It's about the big picture and the inescap-
able detail. Weak links are located across
the organization and beyond—not justin-
side your IT domain. This is why Holistic

MARK FISHBURN
Web cybyr.com

Email mark@cybyr.com
LinkedIn linkedin.com/in/markfishburn

Cybersecurity is the only approach that
examines every potential vulnerabil-
ity in your defensive chain ... and it's not
that hard.

The "Who" of Holistic
Cybersecurity
This is about ensuring that every func-
tional responsibility is handled—and
owned. The article can only be a top-level
view (see cybyr.com/holistic).

Your organization may not exactly
match these categories—it's the overall
scope that matters.

EXECUTIVETEAM

Let's begin with the most important part
of the article. It's logically impossible to
effect security that spans the organiza-
tion unless it's managed as an executive
imperative.

Given new and upcoming legislation,
this approach also becomes a compet-
itive and legal necessity. The rest flows
from this initial choice—without which
it will fail, and the organization will re-
main at risk.

SECURITY ACCOUNTABILITY

Ideally part of the executive team, the
person accountable for the organiza-
tion's security should be separately bud-
getedand notreportto IT sinceit's critical
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that their responsibility spans the entire
organization. Key duties are creation of
both security policy and an ongoing im-
plementation plan together with ongoing
measurement, reporting and oversight of
all aspects of the organization's security.

HUMAN RESOURCES

Therole of staff and contractor evaluation,
implementing insider threat and social en-
gineering strategies s critical. Overseeing
employees’ privilege levels and constant
training with viable anti-phishing software
is also essential. Care must be taken to
verify the security of external recruiting
companies to ensure access to sensitive
data is managed and verified.

DISTRIBUTED WORKFORCE

Another HR-related function is the man-
agement of staff at home, remote offices,
working with IT to manage/ban the use of
non-corporate devices, etc.
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SALES AND MARKETING

Monitoring of CRM sales tools (salesforce.
com, etc.)is required to ensure databases
use micro-segmentation, are encrypted,
and disallow the use of unverified plug-
ins or APIs. Similarly with website CMSs,
ensuring they use firewalls and do not
use unverified plug-ins (WordPress has
50,000!) that can cause much disruption.

&
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CUSTOMER SERVICE

Customer service is especially vulner-
able to social engineering abuse and
must use systems that protect customer
information.

PRODUCT AND SERVICE
DEVELOPMENT

Whatever the product or service, it must
be developed with security in mind.
Where any service or product employs
third party content, it must be verified.
Special care must be taken to protect
intellectual property from corruption or
theft (see cybyr.com/delegate).
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MANUFACTURING AND
OPERATIONS

Not everyone will have these areas but for
those in critical infrastructure, decisions
on security for network infrastructure, loT
separation and integrity are critical (see
cybyr.com/critical).

LEGAL GOVERNANCE

The proper written positioning of cyber-
security policy and strategies provide
competitive positioning. They provide le-
gal defense should breaches occur and
reduce cyber insurance costs. Also im-
portant is verification and governance of
third-party supply chain contracts.

FINANCE AND ADMINISTRATION

Physical security is often handled here,
and many functions involve third parties
that must be vetted. Another key role is
in the cost-evaluation of which assets
require protection. Outside CPA and tax
service companies must also be verified.

INFORMATION TECHNOLOGY

Finally, IT provides skills, resources, and
technical oversight for the above. Where
services and software are outsourced,
properly delegating is critical.

The “"What" of

Holistic Cybersecurity

The following gives you a taste of some
actions related to implementing an effec-
tive program to reduce risks to your orga-
nization (see cybyr.com/holistic).
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Key is to understand what assets you have,
how they should be protected from disas-
ter and recovery and what it would cost if
they were destroyed or ransomed. Only
then can you form and cost out a secu-
rity plan to remove weak links over time. It
will also shape data and network strategy.
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Use of multi-cloud assets adds new levels
of complexity to security to be addressed.
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Verifying the security of all your suppli-
ersis a critical step to safety and to avoid
threats before they happen. Lack of ver-
ification quickly becomes abdication of
responsibility.
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Deploying solutions that embed the
principles of Zero Trust is the only way
to protect your data and services in
2024 and beyond. Applying the Zero
Trust mantra of verifying everything is
the mindset that complements Holistic
Cybersecurity.
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Seounty and automation go hand in hand.
Automate everything possible, espe-
cially the continual verification of device
and software updates, access privileges,
etc. Unless you continually monitor, you
are effectively only protecting the past.
Take special care with vulnerable loT de-
vices, ensure all assets are only accessi-
ble to authenticated, authorized users. Be
ready should problems occur, keep mea-
suring and reporting your progress. Keep
cyber-aware at cybyr.com/breaking.

Summary

My intent has been to convey why Holis-
tic Cybersecurity makes a huge differ-
ence—but we just scratched the surface!
I make no apology for not boiling it down
to a few quick bullet points. Contact me
for help with step-by-step implementa-
tion to keep reducing your organizations’
cybersecurity risks. Visit cybyr.com for
the latest on cybersecurity. B

Mark Fishburn is CEO of cybyr.com and a
provider of strategic network, cybersecurity,
and marketing services.
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EXECUTIVE

Jennifer presenting to
legislative staffers on rural
broadband realities.
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This Rural Leader Shares

Candid Insights Others Don't

BY SHARON VOLLMAN

ow, more than ever, it is imperative to acknowledge the obsta-

cles that hinder progress in deploying high-speed broadband

torural communities. That’s why this interview with Jennifer

issorefreshing. She openly addresses the issues and suggests
solutions to bridge the digital divide and bring equal opportuni-
ties to rural areas.

Take a few moments to soak in how Jennifer shares her opin-
ionin a way that allows us to hear her message. I respect how she
embraces what Ruth Bader Ginsburg, a Supreme Court Justice,
once said, “Fight for the things that you care about but doitin a
way that will lead others to join you.”

TOPIC: Telecom Trends
ISE: How do you see emerging technologies such as 5G, loT,
and edge computing shaping the telecom landscape across ru-
ral America in the coming years?
Jennifer Prather: Rural America is primed for use cases and
an excellent place to test emerging tech. We have lots of open
space, energy, and hardworking individuals in rural areas. We
need to be connected to things that previously required a physi-
cal connection but can now be done remotely, such as healthcare,
education, and commerce. Access to robust and reliable internet
connectivity allows our rural areas to grow. With the arrival of
remote work at a more universal level, consumers can choose to
live in a more remote or rural area. Their arrival, in turn, requires
us to do our job well. We must keep our service reliable, robust,
and growing with them—or they won't stay.

Edge computing is an opportunity for rural carriers because
we already have empty real estate with robust air conditioning,
backup power, and resilient large-capacity networks in our old
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switch remote locations. All these emerging technologies require
larger data capacity, only furthering the need for robust, resilient,
and future-proof connections in rural America. To be ready for
whatever comes next, we need fiber deployed and ready.

TOPIC: FWA and FTTP

ISE: Share your perspective about the interplay between these
two technologies when working to deliver gigabit speeds to
serve hard-to-reach customers.

Prather: Totelcom utilizes every tool available to serve our
hardest-to-reach customers, including fixed wireless technolo-
gies. Every type of service technology has pros and cons.

In our experience, fixed wireless has been a tool to enter a new
market quicker and more cost-effectively before deploying fiber,
and we also utilize it to serve some of our most remote custom-
ers. Providing a quality fixed wireless experience still takes a lot
of fiber. The backhaul and capacity needs of some of those most
remote consumers, including energy production/monitoring and
agriculture production, continue to challenge fixed wireless.

Even with the deployment of next-gen fixed wireless, our
goal remains to get wired connectivity to all these customers
eventually—because of some of the cons of the service. Namely,
the ongoing maintenance has proven to be greater in time and
expense than a wired fiber optic network. Even with the pur-
ported reduced next-gen line of site requirements, weather can
still interfere with the service. We must replace units at network
access points and customer locations that take direct lightning
strikes or intense wind bursts each spring. Depending on when
these outages occur, it can also limit our ability to address them
until the weather has passed.
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I also worry about the long-term viability and capacity of
spectrum as more wireless tech emerges for the end consumer.
Any wireless product, including next-gen fixed wireless and 5G,
requires robust wired networks for backhaul between the wire-
less access points and the core network. This requires fiber to be
already branched out to a certain extent, likely close enough to the
end consumer to mitigate the cost differential of wired end-user
access over a long-term feasibility calculation.

Long-term service plans to consumers must consider all these
factors, and with the current funding environment promoting dol-
lars for fiber deployment, it’s a time to try to get as much fiber out
as possible and limit our reliance on spectrum-based technologies.

TOPIC: Permitting and Easements
ISE: There's been much debate in D.C. about permitting and
other approval processes that can result in significant deploy-
ment delays and cost increases. What would help solve these
challenges?
Prather: Permitting challenges have proven to be a significant
barrier for some of our fiber deployment projects. One major point
Iseeisthelack of the permitting authorities, including fellow util-
ity providers or federal or state regulatory agencies, to adequately
prepare for the staffing levels needed to process the increased
permitting applications in our current environment. This delays
projects and increases costs, as many are turning to third-party
consultants who do a lesser-quality job at a much higher price.
We have had third-party assessors turn in expensive yet inaccu-
rate make-ready assessments that ultimately impacted the safety
of our construction crews. This cannot continue. More can be done
and is being done to address the issue with a sensible approach, such
as expedited approvals for previously disturbed areas and updates
to prior infrastructure. Continuing with this kind of common sense
and cooperative approach will still help, even if a little too late.

Jennifer Prather,
CEO, and Michael
Prather, CTO

TOPIC: Operational Realities

ISE:ICT industry analysts and observers often focus on CAPEX
budgets. But the reality is that OPEX can make or break the bot-
tom line. The key to controlling OPEX is cost-efficiently improv-
ing network life cycle management for complex fiber and legacy
networks. How is Totelcom reducing its OPEX?

Prather: We must be efficient with CAPEX due to the low density
of the areas around us that remain un-served or under-served.
However, OPEX is a real and constant challenge for us because
of the economic reality of providing a high-quality service to
low-density areas. There is only so much revenue per mile that
can come from some of our capital plant investments because
there are only so many potential customers!

At Totelcom, we focus on doing projects right the first time, con-
stantly improving and streamlining our processes, and increasing
the quality and reach of our virtual support offerings. This year,
we have seen great success in doing more remote installs where
customers receive a product such as an updated ONT with a QR
code launched video to self-install their equipment. Changing
our processes has also required our employee team to think out-
side the box and look for new ways to serve our customers bet-
ter and more efficiently. We are always trying to balance being
efficient in our expenses while continuing to give our customers
the experience they demand.

Another thingIam proud of at Totelcom is our forward-looking
approach to network capacity. This was really brought to our
attention during the instant and intense network growth we saw
during the COVID-19 pandemic. We had been preparing our net-
work for this. Being ready instead of reactive costs much less than
responding to the extra demand in a crisis. Everything we can do
today to prepare for tomorrow decreases the strain of tomorrow’s
unanticipated curveballs.

TOPIC: What Matters Most
ISE: You and your brother are the chiefs of Totelcom. On your
website, you concisely explained why you do what you do: “We
grew up here, we're raising our families here, and we're building
acompany here. We're deeply rooted and passionately invested
because we love our part of Texas and believe its people de-
serve the same opportunities found elsewhere.” What is the
most important thing you can share with other leaders who
work to advance their rural communities via broadband?
Prather: What we do is so cool, fun, and important to
those around us. If you find yourself lucky enough to be
in a similar position, keep that passion and remem-
ber why we work for our consumers. There is noth-
ing better than seeing our service impact the lives
of our friends and neighbors. At Totelcom, we don’t
have shareholders or equity partners who dictate
what we do—we have community members we see
at the grocery store and school events.
We see our service’s impact on the lives of those
we love most. I keep them in mind when advocating for
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changes that positively impact our ability to serve more consum-
ers with robust broadband and connect to the world.

TOPIC: The Elephant in the Room

ISE: What is the industry NOT addressing that it should related
to network evolution and broadband for all?

Prather: One thing the industry is still hesitant to address is the
ongoing need for operational expense support for low-density
coverage and the cost-sharing that should come from all who
benefit from universal connectivity. There will only be an eco-
nomic market case to serve these areas with some form of smart,
transparent, accountable, and ongoing support. Preparing for the
post-BEAD era—in which the continued viability of rural connec-
tivity that began with BEAD and other federal programs—will
rely on an ongoing support mechanism.

Also, security practices for IoT devices are a serious issue that
will cause consumer problems in the future. These devices are
ripe for intrusion into a home network. For example, when did
you last do a security patch on your Wi-Fi-connected washer? It’s
a hard balance for an end user to ensure home network security
while still being able to use the devices they want without a net-
work engineering degree.

“Permitting challenges have proven to
be o significant barrier for some of our
fiber deployment projects. One major
point is the lack of the permitting

authorities including fellow utility
providers or federal or state
regulatory agencies to adequately
prepare for the staffing levels...”

TOPIC: BEAD

ISE: Share your take onitand the realities for rural providers like
Totelcom.

Prather: Totelcom sees BEAD as a potentially exciting oppor-
tunity, but with great concern, as we approach it. I appreciate
the understanding that it will take public money to adequately
close(ish) the digital divide that still exists across America—and
notjustinrural America. Allowing the money to be administered
by the individual states creates opportunities and challenges as
the plans are starting to roll out.

However, it sure seems to be getting bogged down by a lot of red
tape that will prohibit many of the community-based rural pro-
viders from participating—the exact kinds of companies building
in the hardest-to-reach and most cost-prohibitive areas already. I
worry that not enough education for regulators and policymak-
ers has been obtained from these types of companies, but instead
by lobbyists from the companies that left these areas behind in
the first place.
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The rules should reflect what has worked in the many parts
of rural America where robust broadband can be found today.
Unfortunately, taking the cheap way out and creating more but
subpar connections today will make for a continued problem into
tomorrow. It will require a balance to address the number of con-
sumers who remain unconnected with the overall cost guard-
rails of the program, and I'm glad it’s not my job to figure that out.

TOPIC: Converting Fiber Homes
Passed to Homes Connected
ISE: Telecom providers still have trouble converting “homes
passed” to "homes connected.” Only 20 countries worldwide
currently have more than a 50% fiber penetration rate. What's a
feasible solution?
Prather: One thing that we see is a continued need for more
affordable connections for low-income consumers. This is gener-
ally our surveyed highest response regarding a lack of subscrip-
tion where connectivity is available. Unfortunately, the American
Connectivity Program (ACP) seems destined to expire. This pro-
gram has made a sizeable impact on our consumers. The reality
is we are serving a combination of low-income and low-density
areas, creating a bad math problem of revenues vs service costs.
While proud of our efficiency, we still require revenue to keep
the services available. Other consumer utilities are all priced
higher than our service, but a floor remains for us to remain
operable. We do what we can to provide low income options, but
we need the support of programs like the ACP to do what we can
on our own. Low income broadband programs may be one of the
only social programs that have a tangible impact on a consumer’s
upward economic progress, as there are few jobs today that can be
applied for without a connection to the internet. Discontinuing the
ACP will only worsen the “available yet unconnected” problem.

TOPIC: Workforce Training

Challenges Continue

ISE: McKinsey shared that our industry will experience signifi-
cant talent challenges by 2027. Thankfully, training programs
are now in place. How will these be effective and sustainable
without an industry “standard” or “certification?” What should
our industry do to remedy this?

Prather: Training programs and certifications are undoubtedly
helpful. However, particularly in rural areas, we need to struc-
ture these to allow for on-the-job training. The statistics show
that when students leave the area, they rarely return. Our indus-
try should work more closely with local high schools and allow
students to work in high-tech jobs right out of school, potentially
even bypassing trade schools. Suppose they can learn while on
the job. In that case, we can utilize the talent immediately, and
their job duties and colleague interactions enhance their educa-
tion through remote or virtual reality-based training programs.
Upon completion of a certification, they would be eligible for pro-
motions or pay increases and can continue in their career path
while remaining local to the area.
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Totelcom
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Learning Center

Present Wirelessly

Totelcom digital literacy class in session.

This can be especially important for rural areas where it may
not be financially feasible to go far to the nearest trade school or

training center. Recently, VR Solutions company Transfr has been

working with rural telecom experts to develop the rapid training
simulations we need for our future workforce. They have created

VIAVI

hands-on simulation training in several industries, providingan
immersive learning environment and giving trainees real-world

experience. What an excellent use case for our rural connectiv-

ity to provide the training needed to keep our workforce skilled!

TOPIC: 5G

ISE: Share Totelcom's role in deploying fiber for 5G.

Prather: Deploying 5G across rural America has a way to go,
with many still waiting for any “G” coverage. We serve many
mobile access points across our area and know that still more will
be necessary to provide the ability for shorter-range services such
as 5G with their required backhaul. Those fiber deployments will
complement our ongoing work to reach even more rural end users
with a premise fiber connection as we create networks that can
service the ever-increasing consumer demand and enable com-
plementary services like 5G.

TOPIC: Digital Inclusion

ISE: Share Totelcom's initiatives in this area.

Prather: It’s one thing to give someone access to the internet, but
it’s useless if they don’t know how to use it or don't see a reason
to do so. Early on in Totelcom’s broadband era, we began offer-
ing classes to the community, free of charge, in computer skills,
e-mail skills, and streaming options. A particularly popular class
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showcased how to share family pictures and operate video chats
with grandkids. We have also done trainings for online cattle
auctions! My mom still does training and has been invaluable to
those wanting to take advantage of all connectivity has to offer.

We also love to sponsor similarly themed activities by our
local schools and senior citizen centers. We have more ideas and
plans than we can offer right now, so I'm hopeful the federal dol-
lars allocated for digital inclusion plans will be helpful to con-
tinue this work.

TOPIC: Constant Growth

ISE: What must you do as a leader to improve,
build, or acquire to execute Totelcom's 3 to
5-year plans?

Prather: Advocate, advocate, advocate. We must
tell our own story—we tell it at all levels of govern-
ment, from federal to state, to local, to our commu-
nity members, local businesses, and
our colleagues. I am very pas-
sionate about contin-
ual education for those
regulating our industry

BEEFY

[Totelcom
regarding today’s reality
and how projected changes
will impact our company and
our communities.

Rural hardships can be unique, and
we must lean into those specific chal-
lenges and advocate for what works to
achieve the collective goals. The broad-
band environment has drastically
changed over the last five, even three
years! We must keep active and vocal
about what is working—and whatisn't.

Our regulators need to hear the rural
perspective from those who successfully operate today, not just
those after the coming BEAD dollars. We also must be vocal part-
ners with ourlocal communities and our customers. We must work
together to ensure that a variety of industries in rural America
are thriving and have the support they need, including, but not
limited to, robust broadband service from a provider they trust.

TOPIC: Out-of-the-Box Thinking

ISE: How has the Totelcom team colored outside the lines to do
business differently and better for its employees?

Prather: At Totelcom, we have evolved to focus on our customer
experience. For our management team, this also means focusing
on our employee experience. If we want our employees to pro-
vide a positive experience and environment for our customers,
they must also have one for themselves. We have worked hard
to bring in more fun, including office-wide games, contests, and
food. Right before Christmas, we had a multi-day gingerbread
man scavenger hunt with daily prizes for the winners.
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We strive to do better each day in our communication with
employees. We share information much more readily and com-
pletely than before to empower our employees to do what is best
for our customers. We have also started a passport program where
all new employees visit each department to see what they do.
Everyone gets to go on an install, visit a construction site, and
answer customer phone calls. This brings an understanding that

it takes the entire team to make things run smoothly, and all
roles are important.
Our branding has also evolved to
bring in more of this fun. Our

“Beefy Broadband” cam-

paigns and updated web-

site showcase our commu-
nity involvement and the
positive experience we want
everyone to have with Totelcom.

TOPIC: Rural Broadband
ISE: What's your greatest joy and chal-
lenge related to ensuring your commu-
nity's residents can live a big life in a
small community?
Prather: Our services allow for a rich,
rural life. Robust and reliable broadband
is as essential as quality roads connect-
ing areas to the economy and society. The
challenge is we can't just patch the potholes in the road
by investing in broadband that is “good enough for
today.” We must make ongoing investments to keep
our digital infrastructure solid and ready for what-
ever new rural adventures are to come. It’s always a
challenge to be one of the smaller voices at the table,
but we make up for what we lack in scale with a genu-
ine service commitment to our communities.

TOPIC: Personality Trait

ISE: What's an essential personality trait someone needs to
succeed ina company like Totelcom?

Prather: To succeed at Totelcom, our employees need to adapt
and see the end goal. We must change how we operate as we grow,
and our services evolve. If an employee can focus on the result
of a positive customer experience, they’ll have a long and happy
career with us. The best part is those skills can be learned and
strengthened! m

Jennifer Prather, CPA, is the Chief Executive Officer of Totelcom
Communications, LLC, a rural broadband and telecommunications
company headquarteredin De Leon, Texas. For more information, email
jennifer.prather@totelcom.com or visit totelcom.net. Follow Totelcom
on Facebook: facebook.com/profile.php?id=100063877902613,
LinkedIn: linkedin.com/company/totelcom-communications, and
Twitter @TotelcomLLC.
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IN THE

Shadow
of Shannon

Keeping up with bandwidth demands

BY PAUL MOMTAHAN

s demand for bandwidth contin-

ues to double every two to three

years, network operators need to

find cost-effective ways of scaling

optical network capacity. There are
essentially only two ways of increasing
capacity:increased spectral efficiency and
spectrum expansion.

Pre-Coherent Capacity
Gains from More

Spectrum and Better
Spectral Efficiency

In the pre-coherent era, both techniques
were used at different times. Spectral effi-
ciency and fiber capacity saw a fourfold
increase as the industry moved from 2.5
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Gb/s direct-detect wavelengths to 10 Gb/s
direct-detect wavelengths. Spectral effi-
ciency and fiber capacity were also dou-
bled by moving from 100 GHz channel
spacingto 50 GHz spacing, which enabled
the number of wavelengths in a given
amount of C-band spectrum to double.
There was even some limited adoption of
25 GHz spacing, which enabled the num-
ber of 10 Gb/s wavelengths to double again.

The amount of spectrum also increased.
Outside of Japan, DWDM networks have
traditionally used C-band fiber spec-
trum. The C-band was preferred over
the L-band for its lower noise and more
power-efficient EDFA amplification, and at
the time for its lower chromatic dispersion.

WWW.ISEMAG.COM

Over time, the amount of C-band spectrum
supported in DWDM systems evolved from
3.2THzto4 THz to 4.4 THz to 4.8 THz—
the extended C-band.

Recent Fiber Capacity

Gains Have Come from
Coherent Technology
However, since the adoption of 100 Gb/s
coherent transmission began in the early
2010s, fiber capacity gains have primarily
come from coherent optical engine spectral
efficiency improvements. 100 Gb/s coher-
ent provided a tenfold increase in spectral
efficiency and therefore fiber capacity rel-
ative to 10G direct-detect. 200G coherent
transponders leveraging PM-16QAM mod-
ulation doubled the total number of bits
per symbol from 4 to 8, doubling spectral
efficiency and fiber capacity again, though
at the expense of reduced relative reach by
moving to 16QAM’s higher-order modula-
tion versus QPSK.

600 Gb/s and 800 Gb/s coherent tran-
sponders leveraging PM-64QAM increased
the number of bits per symbol from 8 to
12, enabling an up to 50% improvement
in spectral efficiency at shorter distances.
400 Gb/s, 600 Gb/s and 800 Gb/s also
leveraged higher baud rates to increase
wavelength capacity-reach with signifi-
cant benefits in terms of cost per bit, power
consumption, and footprint. However, as
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the amount of spectrum occupied by the
wavelength is linearly proportional to
the baud rate, higher baud rates in and of
themselves do not improve spectral effi-
ciency. Additional coherent innovations
that have enabled improved spectral effi-
ciency include probabilistic constellation
shaping, Nyquist shaping, subcarriers,
enhanced forward error correction, and
improved nonlinear compensation.

The Shannon Limit

A 1948 paper published by Claude
Shannon, the mathematician, electrical
engineer, and information theorist who
then worked at Bell Labs, established
what became known as Shannon’s law,
otherwise known as the Shannon-Hartley
theorem. This law/theorem puts a limit
on the amount of information that can
be communicated over a channel with
a given bandwidth and amount of noise.
This is described by the famous equation
C/B = Log2 (1+SNR), where C is the maxi-
mum achievable channel capacity, Bis the
bandwidth, and SNR is the ratio of signal
power to noise power.

At higher SNR values, where we can
ignore the 1 in the equation, increasing
spectral efficiency by adding 1 bit per sym-
bol to the spectral efficiency requires us
to double (+3 dB) the required SNR, thus
halving the reach. This provides an upper
bound on the maximum spectral effi-
ciency that can be achieved.

Optical conference proceedings also
sometimes include papers referring to
the “nonlinear Shannon limit,” with bold
claims of having exceeded this limit. This
is not to be confused with the (linear)
Shannon limit described above, which
places a hard upper bound on maximum
spectral efficiency, and including Shannon
in the limit’s name is not without con-
troversy. This lower bound is based on
nonlinear penalties and is arrived at by
simulations. New nonlinear mitigation
techniques can then beat this lower non-
linear “limit,” but they can never beat the
(linear) Shannon limit or the true, cur-
rently unknown, upper limit that would
be a function of both linear and nonlin-
ear penalties.
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How Close Are We to

the Shannon Limit?

Today’s high-performance embedded
optical engines that leverage 7-nm CMOS
DSPs, such as Infinera’s ICE6, are typically
between 1 and 2 dB from the Shannon
limit, meaning that future spectral effi-
ciency gains are likely to be incremen-
tal. The maximum spectral efficiency
improvement is then anticipated to be in
the 30% to 40% range, with the next gen-
eration of high-performance transponders,
leveraging 5-nm or 3-nm CMOS DSPs, typ-
ically targeting spectral gains in the 10%
to 20% range.

More Spectrum, Please
If we want to increase capacity and we are
reaching the limits of spectral efficiency,
as outlined in the prior section, then we
must create more transmission spectrum.
This can be done in the following ways:
A.Lighting multiple parallel fiber pairs
B.Expanding the amount of spec-

trum used on a fiber pair beyond the

extended C-band

i. Leverage the L-band (C+L)

ii. Extend the C-band to Super C

iii. Super C + Super L

iv. Novel bands (O-band, E-band,

S-band, U-band)

C.Deploying novel fibers that increase
the spectrum with multiple cores
(multi-core fibers)

D.Deploying novel fibers that increase
the spectrum with multiple modes
(multi-mode fibers)

Options A, B-i, B-ii, and B-iii provide short-
to medium-term solutions and will be the
focus for the rest of this article. Option
B-iv (O-band, E-band, S-band, U-band),
C (multi-core fibers), and D (multi-mode
fibers) are longer-term solutions, with the
S-band and uncoupled multi-core fibers
gaining the most traction.

Multiple Parallel Fiber Pairs

Multiple fibers per cable is an approach
gaining considerable traction in sub-
marine networks. Prior to 2020, subma-
rine cables were deployed with two to
eight fiber pairs per cable. Since 2020,
new space-division multiplexing (SDM)
cable systems, shown in Figure 1, have
increased the number of fiber pairs in a
cable to between 12 and 24, with 32 fiber
pairs likely to be the next evolution. With
these SDM submarine cables, each indi-
vidual fiber pair operates with less total
power for amplification and therefore a
lower individual fiber pair capacity, but

(—( Higher Cable Capacity )—)

<—( Lower Fiber Capacity )—)

<—( Lower EDFA Power )—)

< ™0-24 Fiber Pairs  )}—>

~10-24 Amps

+C-band EDFA=
+C-band EDFA=

+«C-band EDFA=

FIGURE 1. SDM submarine cables increase total capacity with more fiber pairs per

cable system.
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Super C: 6.1 THz

Extended C-band
48 THz

Extended L-band
4.8 THz

1529 nm
1524 nm

FIGURE 2. Super C provides 6.1 THz.

the additional fibers increase the total
capacity of the cable system.

Deploying multiple parallel fibers is
also an option for fiber-rich terrestrial
network operators. However, the cost of
laying or leasing and then lighting new
fibers is very high and can be subject to
lengthy delays. For some terrestrial net-
work operators, new fiber may not even
be an option. For many of these operators,
fiber is therefore one of the most valuable
assets, and there is an ongoing require-
ment to maximize the capacity of their
existing fibers.

Leverage the

L-band with C+L

Another approach that has seen mar-
ket adoption is expansion into the
L-band, doubling the amount of trans-
mission spectrum from 4.8 THz to 9.6
THz with C+L. However, C+L transmis-
sion comes with several economic and
technical challenges. C+L networks
typically require doubling the number
of components such as amplifiers and
wavelength-selective switches (WSSs),
which increases the cost, though some
C+L line systems provide the option to ini-
tially deploy a C-band-only system, then
add the L-band hardware while in ser-
vice when the extra capacity is required.
Technical challenges of C+L relate to stim-
ulated Raman scattering (SRS), which
causes both the C-band and the L-band
to tilt, with power going from the C-band
to the L-band. SRS creates challenges in
terms of C+L recovery speed, provisioning
speed and complexity, and the topologies
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1567 nm

1569 nm
1572 nm

1610 nm

that can be supported. And while some
C+L line systems overcome these chal-
lenges with tools including sophisticated
link control software and ASE idler hard-
ware, this hardware also adds incremen-
tal cost to C+L solutions.

from extended C to Super C on average
enabled 29.5% more capacity for only
27.6% more transponders.

Super C + Super L

If Super C and even C+L are not enough,
some Super C line systems will provide the
option to further increase the total amount
of spectrum with an additional 6.1 THz
in the Super L band, giving a total of 12.2
THz. Super C plus Super L can enable total
fiber capacity in excess of 100 Tb/s over
shorter distances.

Final Thoughts

While bandwidth is doubling every two
to three years, the Shannon limit means
that future transponder spectral effi-
ciency improvements will be incremen-
tal. Keeping up with bandwidth demands

“Another opproach that has seen market adoption is
expansion into the L-band, doubling the amount of

transmission spectrum from 4.8 THz to 9.6 THz with C+L.
However, C+L transmission comes with several economic
and technical challenges.”

Extend the C-band

with Super C

If you don’t need the full 9.6 THz spec-
trum of C+L, a more cost-effective alter-
native is expansion of the C-band into
Super C. Super C, shown in Figure 2,
increases the amount of C-band spec-
trum by 27% to 6.1 THz, without the
need to double the number of amplifiers
and WSSs and without the need to add
ASE idler hardware to combat the previ-
ously described SRS challenges. Super C
requires enhanced wavelength-selective
switch and EDFA and Raman amplifier
technologies that are capable of sup-
porting a 6.1 THz C-band. In addition,
Infinera’s Super C amplifiers leverage
some thoughtful engineering to deliver
a cost-effective solution with better per-
formance than best-in-class extended
C-band amplifiers. In Infinera simula-
tions of 300 long-haul routes, moving
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will therefore require more spectrum.
In submarine networks and some
fiber-rich terrestrial networks, this can
be achieved with more fiber pairs; how-
ever, for many terrestrial networks, the
realistic short-term options are C+L with
9.6 THz or the more cost-effective Super
C that provides 6.1 THz, with Super C +
Super L (12.2 THz) a medium-term option,
and S-band and uncoupled multi-core
fibers gaining traction as potential
longer-term options. W

Paul Momtahan is a Solution Marketing
Director at Infinera (based in the U.K.),
focusing on next generation optical
technology, including Infinera's 800G per
wavelength ICE6 optical engine. To learn
more about Infinera, visit www.infinera.
com. Follow them on Twitter @Infinera and
LinkedIn: linkedin.com/company/infinera/.
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VETERAN LEADERSHIP

Vet Secrets to
Success in Telecom

Q&A with Doug Sullivan, Vice President, Network & Field Operations, Verizon

BY SHARON VOLLMAN

ISE: Why did you join the military? Please share your service
branch, date of enlisting, and where you served. Please share
any medals, awards, or citations you earned.

Doug Sullivan: I joined the military as I grew up in a patriotic
family with a deep love and appreciation for our country. My
father served in the Marines, always reflected on that experience
very positively, and credited his future success to the foundation
established with his military service.

Lattended the U.S. Naval Academy immediately after graduating
from high school. After graduating and being commissioned as an
Ensign in the Fleet, I was assigned as the Boilers Division Officer
onboard the USS Cleveland (LPD-7) out of San Diego, California.
I later served as the Navigator on the same platform.

The USS Cleveland (LPD-7) was deployed in support of Operation
Desert Shield and Desert Storm, and upon returning to the States,
itwas deployed in support of Counter Narcotics Operations in the
Pacific and Caribbean.

My second tour on active duty was at the National Security Agency.

After being honorably discharged as a Lieutenant Commander,
I was hired by Bell Atlantic Communi-
cations, which eventually became
Verizon after several mergers. While
working for Verizon, I continued to serve
my country as a Naval Reservist and
was activated in support of Kosovo oper-
ations and the Second Gulf War.

In the Service, I was awarded
the following: the Joint Service
Commendation Medal, The Joint
Service Achievement Medal, three
Navy Achievement Medals, The
National Defense Service Medal,
The Southwest Asia Service Medal,
the Outstanding Volunteer Service

Garage visit and all hands call

in Harrisburg, PA. Pictured

left to right: Ricky Urena,

Jeff Harmon, Teonna Proctor,
Doug Sullivan, and Dan Schopf.
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Medal, the Armed Forces Reserve Medal, the NATO Service Medal,
Liberation of Kuwait Medal, and an Expert Pistol Medal, along with
the following Ribbons: the Joint Meritorious Unit Award, The Navy
Unit Commendation, Navy E, Navy Sea Service Deployment, and
the Navy Overseas Service ribbons.

ISE: What was your job assignment? What key activities did you
perform, and in what circumstances/conditions? What people
or resources were you responsible for in this role?

Sullivan: Starting my career in the Fleet as a Boilers Division
Officer on the USS Cleveland (LPD-7), we deployed from San Diego,
California, to the Persian Gulf to support the first War with Iraq.
The team I led worked through some of the most challenging con-
ditions I have ever seen, but they never relented in their commit-
ment to the mission, which was very inspiring. Being a part of that
team showed me that while the U.S. Navy had incredible technol-
ogy and capabilities, it was the people who were the true strength of
the organization. In my second career at Verizon, I have made the

same observation. While we have the best network, we also have




2024 Mid-Atlantic North Region Kickoff and Networking Event. Pictured left to right: Nicole D'’Amour, William Lesiak,
Cary Skinker, Doug Sullivan, Tom MacNabb, and Eva Teggart.

the best people dedicated to their jobs and to supporting each other
to ensure that we deliver for our customers.

A quick comment to put some context around the working
conditions that those working onboard the ship in the engineer-
ing department would routinely endure. While deployed in the
Persian Gulf, the Boiler Room would get so hot that the watch
teams would have to wear cool vests with ice packs inserted to
keep their core body temperature from overheating, and the
amount of time that they could medically be approved to stay in
the space was restricted to short durations. Performing such phys-
ically and mentally challenging work in a dangerous environment
for months was awe-inspiring. It elevated my appreciation for the
men and women serving our great country in many capacities.

ISE: Why did you choose telecom as a career? How did your
service and experience affect your career choice?

Sullivan: Completing my second rotation as a commissioned
officer at the National Security Agency, I was approaching a rota-
tion back out to the Fleet. When looking at options in the civilian
world, I interviewed with several companies and was fortunate
enough to receive some attractive offers. I was intrigued by Bell
Atlantic. They valued leadership and continued investing in
their network, technology, and people. It was a natural fit, and
I enjoyed an amazing journey with them. Even after serving in
the Navy on behalf of my country, where I got to see the world, I
have worked in more countries as an employee of Verizon than
I did in the service. The opportunities to work in engineering,
wholesale, enterprise, global repair, regulatory, and field opera-
tions, to name just a few, have all contributed to what has been
an amazing journey.

ISE: Share your role at Verizon now, your primary responsibili-
ties, and why you recommend other vets enter the Telecom/ICT
industry.
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Sullivan: I lead the Business Operations Support team for Field
Operations within Verizon’s Wireline Network. My primary
responsibilities include the support of our 20,000+ field forces,
including the construction, installation, and maintenance techni-
cians, as well as our central office technicians and our customer
and operations support centers.

The Telecom/ICT industry is a great environment for veterans
to pursue a career. The industry always needs veterans, as their
knowledge, background, training, and leadership experience are
all skills that immediately translate and bring value to the orga-
nizations they join.

Verizon has been ranked the #1 Military Friendly Company three
times and #1 Best for Vets twice, amongst several other awards,
which we take great pride in.

Military service imparts both hard and soft skills that are
highly valuable. Those skills include engineering, communica-
tions, intelligence, cybersecurity, supply chain management, and
finance experience. At Verizon, such knowledge translates into
a variety of critical jobs. For example, we seek military-trained
engineers to build our best-in-class networks and protect them
from cybersecurity attacks. We also find that veterans generally
excel as project managers, particularly in coordinating supply
chains and logistics.

In addition to technical expertise, veterans bring essential
interpersonal skills to the table. The military is a melting pot of
highly qualified candidates from across the country and requires
individuals with different backgrounds, cultures, and experiences
to work alongside each other. During their tenure, service mem-
bers also learn situational awareness and understanding of the
geopolitical and cultural dynamics around the world. This expo-
sure to a wide variety of environments trains service members to
adapt rapidly to changing circumstances. Today, more than ever,
these qualities are invaluable in the business world. We enthu-
siastically recruit, retain, and engage the military community.
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ISE: How does your experience in the military aid your ability to
work under pressure?

Sullivan: I am incredibly thankful for my military experience,
which has helped train, develop, and provided me with experi-
ences and opportunities to learn, grow, and evolve my leader-
ship skill set. One of which is how to handle pressure. Through
real-world engagements around the globe at a very young age that
helped me try, fail, succeed, develop, and grow, I learned how to
handle pressure and deliver results.

ISE: Share 1-2 work-related accomplishments you are particu-
larly proud of. What is the “secret” to your success?

Sullivan: Regarding work-related accomplishments, one of the
efforts I am most proud of is working with the team to improve
the quality and performance of our Fios network significantly
and leading an incredible team that set performance targets far
beyond what was considered achievable and then surpassed
those targets, increasing our customer satisfaction and deliver-
ing significant savings to the company. The secret to that success
was embracing change, challenging the status quo, and always
keeping sight of the customer.

ISE: McKinsey's study on “"The Next Telco Battleground™
shares that the network engineering talent of operators needs
to move beyond specializing in radio capabilities. With virtual-
ization becoming prevalent, differentiation will rely on a broader
range of tech skills and capabilities. Operators and recruiters
can and should seize this opportunity by empowering the digital
natives they may already have on their teams. Share how Veri-
zon works to meet talented digital natives where they are and
retain their talent for longer than 2-4 years.

Sullivan: Digital natives want to work somewhere with a mis-
sion and purpose they believe in. I think the strength of Verizon
lies in our mission to create the best networks that connect peo-
ple as well as our company’s culture of diversity and inclusion.

When it comes to retention, employees who are given the
opportunity to challenge themselves, grow, and develop will
be more likely to stay with the company. At Verizon, we have
many growth and development resources. Our company culture
strongly encourages employees to grow their careers—vertically
and horizontally—by joining different teams to understand the
business from a new perspective.

My organization has a strong college internship program based
on relationships with top universities. I assign meaningful proj-
ects and provide executive coaching from day one. As aresult, we
have been very successful transitioning exceptional interns into
exceptional employees.

ISE: How do you measure success in your career, and what's
next on your career roadmap?

Sullivan: I measure my career success by the team’s growth, devel-
opment, and advancement. As stated earlier, throughout my career,
I have had the great pleasure of working for two technological titans:
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the U.S.Navy and Verizon. However, the most impressive common-
ality was the quality of the people. Investing in and developing our
people is how I measure our success—leading and inspiring teams
to achieve more personally and as a team than they thought possi-
ble. Throughout my career, [ have seen time and time again that the
investment and development of the team yields amazing results
regardless of the business unit, project, or initiative.

ISE: The Al Network Intelligence market is forecasted to grow
40% by 2029.2By 2035, it could improve construction profitabil-
ity by 71%. Many providers use Al to tame network complexity,
reduce OPEX, and enhance network performance management.
How is your team using Al now, and how do you expect it to be
used across the network soon?

Sullivan: Verizon is very experienced in the use and develop-
ment of AL. Beyond using the technology for many years, in 2019,
Verizon launched an Al and data business unit staffed by a Chief
Data Officer to oversee how we develop, manage, and implement
Al at the enterprise level.

We use Al for force models to predict growth and capacity needs
to ensure that we have the right resources in the right places; we
use Al for predictive analytics and insights into network trends
so we can proactively address issues before they occur; we use Al
to understand customer insights so we can better respond to their
needs. We also use it to analyze data and correlate information to
predict and avoid network outages more accurately. Another way
we leverage Al effectively is to seamlessly incorporate it into our
frontline digital tools and system applications that help us better
serve our customers. The digital tools we provide to our service
reps and technicians help them make the best decisions for trou-
bleshooting and streamlining our installation processes.

Among some notable use cases, Verizon used our own Al plat-
form? to help build our 5G network.* The Al models, designed by
in-house data scientists, factor in multiple variables that can alter
the strength of 5G signals, the position of the transmitter, as well
as other nearby transmitters.

ISE: What emerging or disruptive broadband technology ex-
cites you the most? Why?

Sullivan: When I talk to customers about their home broadband
service, they usually describe their in-home Wi-Fi. This is becom-
ing increasingly important to our customers, with the average
number of wirelessly connected devices within the home increas-
ing significantly yearly. So, 'm most interested in seeing how the
next generation of Wi-Fi protocol will improve the speed, effi-
ciency, and management of more connected devices.

ISE: Whatis our industry NOT addressing that it should in terms
of network evolution and broadband for all?

Sullivan: It's moving in the right direction. However, the indus-
try needs to focus on network quality and reliability as the pri-
mary metrics rather than the maximum speed a user could getin
a perfect-world scenario.
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Ibelieveit’sa more indicative metric of the customer’s user expe-
rience. This becomes even more important in rural or remote areas
where physical broadband connection is the only way custom-
ers can connect to the internet, stream video content, or make
phone calls.

ISE: Share three things you recommend to other network pro-

fessionals who want to follow your path.

Sullivan: Three recommendations:

« Take the toughest job. You will learn and grow beyond your
expectations, and additional opportunities will come your way.

« Lead byexample. Model the behaviorsyouwould expectofothers.

« Share success and invest your time, focus, and efforts in
your people. [ have never regretted investing my time and
efforts in my team. Their success is my greatest achievement
professionally.

ISE: What's the most significant professional risk you've taken?
Sullivan: The most significant professional risk I have taken
is identifying the most significant business challenges and vol-
unteering to take them on. Doing so required me to join a com-
pletely different business unit, step outside my comfort zone,
and build my reputation from scratch with a new team and
organization.

While risky, I have found these opportunities enriching and
they have helped position me for roles of increasing scope and
responsibility.

ISE: Please share ONE word that encapsulates your leadership
style. And ONE word that describes you as a person.

Sullivan: One word that encapsulates my leadership style is
transformational. One word that describes me as a person is
passionate. W
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Allow the
Workforce Gap
to Jeopardize
a Historic
Opportunity

Thoughts on a unique
year for broadband

BY MELISSA NEWMAN
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hat do the American Interstate
Highway System, Golden Gate
Bridge, Hoover Dam, and
Empire State Building all have
in common? They are among

the most important construction projects
in our nation’s history, all of which helped
shape us into the world economic power
we are today. As we turn to 2024, the tele-
communications industry is preparing to
embark on one of the largest, most import-
ant construction initiatives in not just our
industry’s but more importantly our coun-
try’s history—yet there is a major hitch that
threatens it: will we have the adequate
workforce to deliver it?

This year, states across the country
will ramp up major construction projects
to deliver high speed digital services to
unserved and underserved communities
in rural areas spanning all corners of the
U.S.If successful, this initiative could have
far-reaching effects on cities and towns
across our nation, with critical impacts
ranging from improved economic devel-
opment to increased educational opportu-
nities to dramatically increased quality of
life, just to mention a few.

The Broadband Equity, Access and
Deployment (BEAD) program is a fed-
eral grant program administered by
the National Telecommunications and
Information Association (NTIA) and
its mission is to close the digital divide
with over $42 billion in funding from
the Infrastructure Investment Jobs Act
(ITJA), also known as the Bipartisan
Infrastructure Law. BEAD is designed to
provide every state with the funding and
resources they need to finally bring high
speed internet to all Americans, regardless
of where they live.

Critical Factor to

Success: Closing the
Worker Shortage Gap

If the BEAD program is going to be suc-
cessful in its mission, it will require a
capable workforce to build and deploy
these next-generation communications
networks. Estimates vary on how many
workers will be needed. For example, the
Government Accountability Office (GAO)
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forecasts there will be nearly 34,000
jobs' needed this year to adequately sup-
port the U.S. government’s broadband
deployment programs, while the Fiber
Broadband Association (FBA) estimates
that there will be more than 200,000 jobs?
needed over the next five years to fill the
broadband worker gap, and other organi-
zations calculate there will be more than
800,000 jobs required through the end
of the decade.

Regardless of what the actual figure is,
all can agree that we need more broadband
workers ifthe BEAD and other broadband
expansion programs are going to succeed.
But the question is: how do we close the
broadband worker gap?

Taking a Step Back:

Why Work in Broadband?
There are many misconceptions about
broadband-related jobs and the opportu-
nities they offer economically, profession-
ally,and personally. For example, let’s take
the profession of broadband technicians.
Many believe that broadband technicians
have both limited earning potential and
limited paths for career advancement.
There are also the widespread beliefs that
rural areas (where broadband technicians
are needed most) lack the economic and
social opportunities of urban and subur-
ban parts of the country.

Butlet’s look at the facts. As of November
2023, the average yearly pay for tele-
communications technicians in the U.S.
was $60,190,> and annual salaries are
reaching nearly $200,000, according to
ZipRecruiter. A six-figure salary would
put young technical workers in the top
echelons of STEM earners (whose aver-
age salary is $64,000), and well ahead of
non-STEM earners (whose average sal-
ary is $40,000).* Furthermore, the allo-
cation of $42.5 billion in BEAD funding
specifically for underserved communi-
ties opens countless possibilities for eco-
nomic growth, social development, and
an enhanced quality of life in rural areas.

Given the growing diversity of broad-
band services (gaming, telehealth, virtual
reality, etc.) in demand, applicants filling
these more technical roles can also garner

MARCH/APRIL 2024 |

a wide range of experience as they prog-
ress in their careers. Whether working on
multi-family homes or small businesses,
rural technical workers can learn highly
valuable and transferable skills when
building out broadband networks.

And while major cities continue to be
coveted destinations for tech workers,
rural areas offer compelling advantages
often overlooked. The cost of living in
rural America, including essentials like
housing, groceries, and healthcare, is gen-
erally significantly lower than in major
cities. Beyond economics, rural commu-
nities foster deeper connections among
residents, aided by smaller populations
and more open space. The closely knit
community lifestyle contrasts sharply
with the increased loneliness often found
in crowded urban settings, as noted by
a 2023 World Economic Forum study.
Furthermore, the mental health benefits
of rural life have been well-documented,
demonstrating positive correlation
between time spent in nature with
improved health and well-being.

WORKFORCE

workforce due to retirement and other

reasons. After identifying these chal-

lenges, the working group submitted spe-
cific recommendations including:

- promoting the formation of (or a coali-
tion of) broadband-related trade asso-
ciations to jointly advance workforce
development initiatives and to central-
ize and coordinate industry efforts,

- undertakinga targeted outreach initia-
tive to ensure that broadband workforce
training programs are being imple-
mented and promoted bothin rural and
urban areas equally, and

« designing and promoting initiatives
focused on outreach (especially to under-
represented communities), on-campus
recruiting, mentoring new hires, and rec-
ognizing the existing workforce.

A Coalition is Needed

In addition to the challenges and recom-
mendations identified by the FCC’s work-
ing group, there is also an urgent need
to bring all key stakeholders required to
build these next-generation communi-

“As of November 2023, the average yearly pay for
telecommunications technicians in the U.S. was $60,190,

and annual solaries are reaching nearly $200,000,
according to ZipRecruiter.”

FCC Recognizes

the Workforce Gap
Challenge Early On

In 2019, the Federal Communications
Commission (FCC) created the Broadband
Infrastructure Deployment Job Skills and
Training Opportunities Working Group®
to address ways to democratize and
improve job skills training and develop-
ment opportunities for the broadband
infrastructure deployment workforce.
The working group identified key chal-
lenges related to the broadband workforce
issue including the lack of awareness
of broadband career opportunities; the
need for standardized nationwide train-
ing programs; and the dwindling skilled
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cations networks together and present a

unified front to address the broadband

workforce shortage issue. Key stakehold-
ersinclude government, industry, and aca-
demia. Each will play a critical role:

« Government. Focused effort on work-
force development programs that will
provide the needed training and edu-
cation in coordination with the telecom-
munications industry.

« Industry. Expanding the training oppor-
tunities across the country and offering
competitive pay/benefits, development,
and career advancement opportunities.

« Academia. Working with all key stake-
holders, develop and promote more
broadband-specific curriculum.
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obtrusive, easier
project approval

& Variety of bracket
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H

www.charlesindustries.com

WORKFORCE

Broadband Nation:

A Single Coordinated,
Consolidated Initiative

The Telecommunications Industry
Association (TIA) is committed to closely
collaborating with our government, indus-
try, and academia stakeholders to support
the mission of connecting all Americans.

be united in the mission to connect all
Americans to high-speed, reliable broad-
band. But without a workforce skilled in
broadband, millions of people in unserved
and underserved communities will con-
tinue to be shunned from opportunities
that the rest of the country enjoys with-
out a second thought. Will the success-

“..without a workforce skilled in broadband, millions of
people in unserved and underserved communities will

continue to be shunned from opportunities that the rest
of the country enjoys without a second thought.”

We have been actively supporting our
stakeholders by providing education and
resources to implement the requirements
for the BEAD program and are continu-
ously working to overcome the challenges
that hinder the realization of this historic
opportunity.

In line with this commitment, we are
intensifying our focus on addressing the
workforce gap issue. TIA has established
Broadband Nation (www.broadband-
nation.org) with the support of Fierce
Telecom, owned by Questex, a National
Workforce Development Program, to
attract, train and deliver the next genera-
tion of broadband talent at the local, state
and national level.

Through an online portal,® this pro-
gram will be a one-stop shop that will
provide access to available training
and job opportunities within the broad-
band industry. Furthermore, it will bring
together key stakeholders from govern-
ment, industry, and academic institutions
to tackle workforce challenges head-on
at the Broadband Nation Expo to be held
in Washington, D.C., in October. As rec-
ommended by the FCC’s Broadband
Infrastructure Deployment Job Skills
and Training Opportunities Work Group,
Broadband Nation represents a “single
coordinated and consolidated initiative
through a single coalition” to fill the gaps
in the U.S. broadband workforce.

Every citizen in the U.S., regardless
of education or income level, should

ful deployment of the BEAD program be
added to the list of our nation’s most his-
toric “construction” projects? With all
the key stakeholders working together to
address the workforce shortage issue, I
firmly believe it will. B

REFERENCES

1. GAO, Telecommunications Workforce,
www.gao.gov/products/gao-23-105626

2. FBA, Finding New Labor with a New Start,
fiberbroadband.org/2023/07/27/
finding-new-labor-with-a-new-start/

3. U.S.Bureau of Labor Statistics,
Telecommunications Technicians,
www.bls.gov/ooh/installation-maintenance-
and-repair/telecommunications-equipment-
installers-and-repairers-except-line-
installers.htm

4, NCSES, STEM Median Wage and
Salary Earnings, ncses.nsf.gov/pubs/
nsf23315/report/
stem-median-wage-and-salary-earnings

5. FCC, Broadband Infrastructure Deployment
Job Skills and Training Opportunities Working
Group, www.fcc.gov/sites/default/files/
bdac-job-skills-training-opportunities-
approved-rec-10292020.pdf

6. Broadband Nation Program,
www.broadbandnationexpo.com/
usbroadbandsummitcom/broadband-nation

Melissa Newman is Vice President of
Government Affairs at TIA. She has over 20
years of experience as aseasoned executive
in telecommunications companies with
expertise in government affairs, public
relationsandlegal. For moreinformation, visit
tiaonline.org. Follow TIAon Twitter @TIAOnline
and LinkedIn: linkedin.com/company/tia-
telecommunications-industry-association-/.
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EMPOWERING COMMUNITIES THROUGH
DIGITAL INFRASTRUCTURE SOLUTIONS

Mark your calendars! ISE EXPO is making its return to Dallas, Texas,
August 20-22, 2024, for its 32nd annual conference and trade show.

Join us as we unveil the next wave of disruptive products,
technologies, and educational insights, all aimed at addressing
and resolving your network pain points. ISE EXPO is not just an
event; it's an unparalleled experience that sets it apart from any
other in the industry!

Learn more at iseexpo.com
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ISEEXPO 2024 ATTENDEE GUIDE

WHAT MAKES
ISE EXPO SPECIAL?

Preview what’s in store for the 2024 year

Educational Conference

On average, attendees can earn up to 7 CECs from leading
industry credit providers such as BICSI and ETA.

» ENHANCED FOR 2024

General Conference Sessions
ISE EXPO will deliver the latest
telecom education to guide
professionals to success in their
careers and business ventures. To
better accommodate you while on-

Tech Talks

These leaders walk in your shoes
and have the scars to show it. From
field fiber frenzies to trouble tickets
that could have been prevented—

site, we have extended our education they get you! Join the leaders and
offering on Tuesday, August 20, Women in Telecom doers who have distilled their years
freeing up your Wednesday, making (WIT) Panel of experiences into 10-minutes of
it easier for you to embrace all the The WIT Panel returns for its 3rd network evolution wisdom that will
areas that make ISE EXPO special. year! Leading female executives help your team perform better and
The conference program will be will share insights into how they your reputation rise. Our Tech Talk
announced Spring 2024 position themselves to succeed, presenters deliver the bite-sized
ways to achieve a healthy work/life knowledge you crave, complete with
. balance, mentoring insights, and the opportunity to shake their hands
Keynote Presentation more in this must attend session. after their keynote.
Join _SCOtt Mispagel, Se.nior Yice Plus, complimentary breakfast will be Stay tuned as we announce
President, National Engineering served. You won't want to miss this

our 2024 Tech Talk presenters

and Operations, Frontier ingi i
p insightful session, all are welcomel! Spring 2024

Communications,
for ISE EXPQO's 2024

keynote presentation. » ENHANCED FOR 2024

DEMOS &
uTs

Additional details

on Scott's keynote
presentation will be
available Spring 2024.

» NEWFOR 2024 Innovative Equipment, Get your hands on the latest ICT
Executive Panel Discussion Products, & Solutions products and technologies in the
Join industry leading titans as 200+ Vendor Exhibit Floor new rotation style, interactive

they gathgr to guide a c.ompelling, From industry trailblazers to up- Demo Zgne. Our gxhibitors will be
content-rich conversation to share showcasing their innovative products

and-coming innovators, the 2024
exhibit floor will be packed with
experts ready to talk through their

through interactive demos, giving
you the chance to experience them
Here you'll be able to establish ) . ) firsthand. Plus, there will be coffee

’ - ) innovative equipment, products, and o )
meaningful connections and listen technologies and donuts! Limited to first 50
to valuable perspectives. ' attendees at the door.

personal insights, and discuss the
latest ICT trends and challenges.
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Networking Events

»NEW FOR 2024

CONNECT
COLLABORATE

Solutions Based Networking

Grab some lunch and stop by the
Collaboration Corner Wednesday
and Thursday for a fresh networking
engagement opportunity, located
right on the show floor! Here, you
can connect with other like-minded
decision-makers in small groups to
explore industry challenges ranging
from topics such as Improving
Customers’ Home Experiences

to Creating a Responsible

Roadmap for Al and the Intelligent
Network. Participants will walk
away with solutions and brand-
new connections, in an intimate
conversational environment. This
event is open to full conference
attendees, speakers, and exhibitors.

ISEEXPO 2024 ATTENDEE GUIDE

On-Site Networking

Happy Hour

Building connections and meeting
with fellow members of the ICT
industry is what ISE EXPO is all
about. All attendees are invited to
join us for a special Networking
Happy Hour Wednesday, August 21,
starting at 3:30 PM. Connect with
fellow attendees, exhibitors, and
sponsors over drinks and appetizers,
and take the opportunity to build
valuable professional relationships
in a casual setting.

Pre-Conference Training Workshops

Light Brigade Workshop:
Help Close the Digital Divide —
FTTx Outside Plant Design

ISE EXPO ADD-ON
Registration is separate and can be
added onto Full Conference Passes.

This 3-hour session will focus on
the proper design of FTTx point-
to-point and point-to-multipoint
passive optical networks (PON)
with home-run, centralized, and
distributed topologies. Learn the
importance of customer take rate
and density and how they apply to
your design. The session will review
various network configurations,
design benchmarks, and installation
parameters for FTTx systems.

MARCH/APRIL 2024 |

ISE

The 2024 ISE Network Innovators'
Awards will honor the best telecom
infrastructure/network innovations
that solve Communications Service
Providers (CSPs) AND end-users
pain points in a cost-effective
manner. Honorees will be
announced at ISE EXPO in Dallas,
TX, August 21, 2024. Program opens
March 4, 2024.

WWW.ISEMAG.COM

3 CAPACITY INCREASE FOR 2024

3rd Annual Golf Tournament

ISE EXPO ADD-ON
Registration is separate.

Whether you are looking for
additional networking opportunities,
hosting a team of your customers,

or wanting to try a new course, the
ISE EXPO Golf Tournament is a great
way to tee off ISE EXPO week. Join
us on Tuesday, August 20, at Tension
Highlands Park Golf Club, for a fun-
filled day on the course. Don't delay
registering—the tournament sells out
early every year!

> ENHANCED FOR 2024

ﬁ?hands-on

FIBER TRAINING.

ISE EXPO ADD-ON
Registration is seperate and can
be added onto Full Conference
and Exhibits Plus Passes.

The Society of Cable
Telecommunications Engineers
(SCTE) and ISE EXPO are committed
to educate and provide real-world
fiber training to those looking to
grow in the industry. For the 2nd year,
Hands-on Fiber Training will provide
attendees with the fundamental
knowledge needed for working on
the fiber-to-the-premises (FTTP)
networks being deployed by MSOs.
Plus, we're adding new educational
tracks which will include Wi-Fi and
fiber design.
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ISEEXPO 2024 ATTENDEE GUIDE

2024 SCHEDULE OF EVENTS

ISE EXPO 2024 promises to build off our stellar 2023 program with a variety of new offerings that will
educate you on the next wave of Information and Communications Technology (ICT) to come.

Don't miss this opportunity to stay ahead of the curve to ensure continual business viability with insights
only presented at the show.

MONDAY, AUGUST 19, 2024

8:00 AM - 5:00 PM

Exhibitor Move-in

12:00 PM - 7:00 PM

Hands-on Fiber and Wi-Fi Training with Networking Reception—Require separate registration

TUESDAY, AUGUST 20, 2024

730 AM - 2:00 PM

Golf Outing

8:00 AM - 5:00 PM

Exhibitor Move-in

9:00 AM - 5:45 PM

Hands-on Fiber and Wi-Fi Training—Requires separate registration

12:00 PM - 5:00 PM

Registration Open

1:00 PM - 4:00 PM

Light Brigade Workshop—Requires pre-registration

115 PM — 4:45 PM

Seminar Sessions

WEDNESDAY, AUGUST 21, 2024

7:00 AM - 5:00 PM

Registration Open

7:00 AM -10:00 AM

Exhibitor Move-in

8:00 AM - 9:00 AM

ISE Network Innovators' Awards Breakfast

8:00 AM —10:15 AM

Seminar Sessions

9:15 AM -10:15 AM

Women in Telecom (WIT) Panel Discussion (open to all)

9:15 AM -10:15 AM

Demos & Donuts—/imited to first 50 attendees

10:30 AM - 11:30 AM

Opening Keynote | Scott Mispagel, Frontier Communications

1:30 AM - 5:00 PM

Exhibit Hall Open

12:00 PM - 1:30 PM

Lunch on Exhibit Floor

12:00 PM - 1:30 PM

Connect & Collaborate: Solutions Based Networking

1:30 PM - 3:30 PM

Exclusive Hands-on Fiber Training Show Floor Tour

3:30 PM - 5:00 PM

Networking Happy Hour on Exhibit Floor

THURSDAY, AUGUST 22, 2024

7.00 AM - 2:30 PM

Registration Open

8:00 AM - 10:15 AM

Seminar Sessions

9:15 AM -10:15 AM

Executive Panel Discussion

10:30 AM - 11:30 AM

Closing Keynote | Tech Talk Presentations

1:30 AM - 3:00 PM

Exhibit Hall Open

12:00 PM - 1:30 PM

Lunch on Exhibit Floor

12:00 PM - 1:30 PM

Connect & Collaborate: Solutions Based Networking

2:45 PM - 3:00 PM

Attendee Vacation Giveaway in ISE EXPO Rebooking Booth

3:00 PM - 7:00 PM

Exhibitor Move-out

FRIDAY, AUGUST 23, 2024

8:00 AM - 12:00 PM

Exhibitor Move-out

ISE: ICT SOLUTIONS & EDUCATION




VISIT
DALLAS!

Dallas might be most notable these days as the home
of the Dallas Cowboys NFL football team, but the city
has always been home to many exciting destinations
showcasing the local food, art, and history.

ISE EXPO 2024 will be held at the Kay Bailey
Hutchison Convention Center, Dallas, Texas, with
numerous hotel options connected to or in walking
distance of the venue. To book your hotel room at a
reduced rate and to learn more about the top things
to do in Dallas, visit www.iseexpo.com/travel.

Book early to reserve your preferred accommodation!

ISEEXPO 2024 ATTENDEE GUIDE

INTERESTED IN EXHIBITING OR SPONSORING?

Showcase the equipment, techniques, and education your CONTACT:

company boasts to help transform, simplify, and automate
network services across the wireless and wireline

networks. BOOK NOW!

MARCH/APRIL 2024 | WWW.ISEMAG.COM

Robin Queenan

ISE EXPO Sales Director
rqueenan@endeavorb2b.com
773-754-3255

50459954 © F11photo | 84076084 © Dean Bertoncelj | 169799735 © Kevynbj | Dreamstime.com


mailto:rqueenan@endeavorb2b.com
http://isemag.com
https://www.iseexpo.com/2024/travel?utm_source=ISEM_AG&utm_medium=ISEM_AG&utm_campaign=ISEM_AG&utm_id=ISEM_AG&ref=ISEM_AG
https://www.iseexpo.com/2024/exhibit?utm_source=ISEM_AG&utm_medium=ISEM_AG&utm_campaign=ISEM_AG&utm_id=ISEM_AG&ref=ISEM_AG

ISEEXPO 2024 ATTENDEE GUIDE

REGISTRATION FEES

Invest in your career now!

ISE EXPO returns to Dallas, Texas, this August 20-22, and we have
a variety of attendee pass choices to meet any budget:

FULL CONFERENCE PASS

SUPER
EARLY BIRD

EARLY BIRD
THRU 7/10/24

STANDARD
THRU 8/20/24

ON-SITE

INCLUDES:

- Keynote Presentation, Tech Talks, Demo Zone and
ALL Conference Sessions

- Two (2) days of exhibits access
- Lunches and networking reception

FULL CONFERENCE PASS GROUP PLAN (6 or more attendee

$325
SOLD OUT

$370

$500

$620

INCLUDES:
- See Full Conference Pass above

EXHIBITS PLUS PASS

s required)

$255
SOLD OUT

$315

$445

$560

INCLUDES:
- Two (2) days of exhibits access

- Keynote Presentation, Tech Talks, Women in Telecom
Panel, Executive Panel Discussion, and Demo Zone

- Networking reception

$115

$140

SPOUSE PASS (Can only be purchased in addition to a single full conference pass.)

INCLUDES:
- See Full Conference Pass above

REGISTER TODAY: iseexpo.com

$165

$165

Add-On:

ﬁfhands-on

FIBER TRAINING.

ez S C T B,

REGISTRATION FEE: $385 (Thru 7/10/24), $635 (After 7/10/24)

FAST. FOCUSED. FIBER & WI-FI EDUCATION.
REGISTRATION INCLUDES:

- Two days of classroom and hands-on activities

- SCTE Wi-Fi and Fiber Design Course Certificate

- One year access to online materials

- Discount on SCTE professional certification exam.

36
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3rd Annual Golf Tournament

REGISTRATION FEE: $215
CLUB RENTAL COST: $50+tax

SELLS OUT EVERY YEAR — RESERVE NOW!
Join us on Day 1 (Tuesday, Aug. 20)
and enjoy a day on the green with your
colleagues—you deserve it!
REGISTRATION INCLUDES:

- Course fees

- Golf cart

- Breakfast

- Four (4) drink tickets

- Lunch

- Awards ceremony

Add-On:

=

Light Brigade

Help Close the Digital
Divide — FTTx Outside
Plant Design: Light Brigade
Training Session

REGISTRATION FEE:
$75 WITH FULL CONFERENCE PASS

This 3-hour session will focus on the
proper design of FTTx point-to-point
and point-to-multipoint passive
optical networks (PON) with home-run,
centralized, and distributed topologies.
Learn the importance of customer
take rate and density and how they
apply to your design. The session will
review various network configurations,
design benchmarks, and installation
parameters for FTTx systems.
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MUNICIPAL BROADBAND

CLOSING THE

DIGITAL DIVIDE IN
Indigenous
Communities
and Beyond

“This is about more than just the internet.” Toptana,
the first subsea cable company owned by a sovereign
Indian Nation is taking matters into their own hands.

BY TYSON JOHNSTON

eliable high-speed connectivity is
essential to thriving in the modern
economy. But many communities,
including many Tribal and other
rural communities, don’t have it.

Recent studies have shown! that less
than one-quarter of households in indig-
enous communities have access to quality,
high-speed internet. Thirty-three percent
(33%) of reservation residents? rely on cell
phone service for at-home internet.

My community, the Quinault Indian
Nation (QIN), is all too familiar with the
digital divide. We are a community of over
2,000 people and over 210,000 acres of
land, including 27 miles of Pacific coast-
line. Approximately one-third of our QIN
community lacks internet access of any
kind, creating challenges in vital areas
such as economic development, educa-
tion, emergency response, and telehealth.

To address this issue, we have taken
matters into our own hands. Through the
launch of Toptana Technologies—the first
subsea cable company owned by a sover-
eign Indian Nation—we are building an
open and neutral cable landing station
to provide diverse, transpacific network
capacity from the U.S. to the Asia-Pacific
market. This will be the first new cable land-
ing station in Washington State since 1999.

38

Our new fiber optic backhaul network
will enable secure and reliable access from
the coast of Washington out to the I-5 cor-
ridor with onward connectivity to Seattle,
Washington, and Hillsboro, Oregon. By
developing first-mile (ocean fiber) and
middle-mile (regional) connectivity, we
are providing the critical infrastructure to
make last-mile (fiber-to-the-home) devel-
opment possible for the benefit of QIN as
well as surrounding communities.

Challenges to Developing
Infrastructure

The process of obtaining permits to build
new cable landing stations and lay subma-
rine cablesis often long and complex, with
obstacles ranging from regulatory issues to
environmental considerations.

Deploying backhaul fiber optic cables
is also a challenging process that often
requires obtaining permits and permis-
sions from various government agencies,
which may have different requirements
and processes—creatingadditional delays
and complexity.

Once installed, these cables require
ongoing repair and maintenance to ensure
optimal performance. Maintenance can
be expensive and time-consuming, par-
ticularly in remote or hard-to-reach areas.

Courtesy of the Quinault Indian Nation

Toptana's Approach to
These Challenges
Toptana Technologies aims to overcome

these challenges.

The sovereignty of the QIN, our abun-
dance of underdeveloped land, and our
adjudicated ocean rights 30 miles into the
ocean are key reasons we've been able to
move forward with a cable landing station
where others have been stymied since 1999.

With careful consideration of envi-
ronmental resources and concern for
the fishing industry, we determined that
QIN territory was a highly feasible land-
ing point and one which uniquely over-
came the aforementioned challenges. In
2019, we began to find industry partners
that could help us balance technological
progress, develop a sustainable economy,
provide stewardship of land and waters,
and ultimately bring a positive impact for
countless generations ahead.

The intent of having as little environ-
mental impact as possible has carried

ISE: ICT SOLUTIONS & EDUCATION



“...less than one-quarter of households in indigenous
communities have access to quality, high-speed internet.”

throughout the entire development pro-
cess. We've worked with industry experts
to explore the impact of the submarine
cable, cable landing station and back-
haul network on natural resources in
the area, and through extensive studies,
we validated the minimal impact of the
infrastructure.

Ensuring
Connectivity for All

We're building this digital infrastructure
because it’s essential, and we’re uniquely
able to solve the challenges that have sty-
mied developers for over 20 years.

But we can’t do it alone. Collaborations
between the government and private
sector could combine public resources
with private expertise to accelerate the

MARCH/APRIL 2024 |

development of broadband infrastructure.
Streamlining the permitting and approval
process could help to reduce costs and
accelerate the deployment of new infra-
structure, while policies that require
broadband providers to allow other ser-
vice providers to use their infrastructure
could help to reduce costs and promote
competition.

Historic public funding for broadband
internet is now rolling out, but there are
barriers that make it particularly difficult
for smaller communities and companies
to compete for funding. Despite our prog-
ress, the fact that we will connect the cur-
rently unconnected, and the cooperative
nature of the development between QIN
and the private sector, Toptana remains
fully funded by the QIN.

WWW.ISEMAG.COM

This is about more than just the inter-
net. It's about the opportunities high-speed
internet enables that allow us to be
actively involved in modern society—lead-
ing to additional preservation of our way
of life parallel to increased sharing of
our gifts and traditions with the global
community. M

REFERENCES

1. Digital Equity for Indigenous Communities,
www.socialconnectedness.org/
digital-equity-for-indigenous-communities

. Tribal Technology Assessment, aipi.asu.edu/
sites/default/files/tta_fact_sheet_
compressed.pdf

Tyson Johnston is the Chairman of the
Board and Head of Development for Toptana
Technologies. Follow him on LinkedIn:
linkedin.com/in/tyson-johnston. For more
information regarding Toptana, visit www.
toptanatech.com/. Follow them on Twitter
@Toptana Tech and LinkedIn: linkedin.com/
company/toptanatech.
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I0OT AND SMART HOMES

Smart Home
Management Apps
Can Open Up New

Revenue Streams

How broadband service
providers are uniquely
suited to capitalize on
smart home technology.

BY PAUL HENDRIKS

he interconnected smart home is

very much a reality. The number of

connected devices inside our homes

has increased dramatically over

the last few years and, particularly,
since the global pandemic. The likes of
smart speakers, doorbells, and cameras
are becoming regarded as less of a lux-
ury and are becoming more established
in homes every day.

These devices, as well as next-generation
applications such as virtual reality and
artificial reality, are taking broadband net-
work capacities to the brink. As a result,
broadband service providers (BSPs) are not
only looking to benefit from greater control
and management, but they are also seek-
ing to monetize and unlock greater value
through the differentiated services they
can offer. The key to success is seamless
smart home management.

Tooling Up with

Smarter Routers

Customer Premises Equipment (CPE)
and other Internet gateway devices pres-
ent BSPs with an opportunity to activate
and manage third-party applications for
their end users. This includes enhanced

40

security solutions, video delivery, Wi-Fi
motion sensing, and gaming.

But customer churn has long been a key
concern for BSPs, affecting the Average
Revenue Per User (ARPU). Online safety
concerns, buffering calls, poor network
coverage, and limited control preventing
prioritization of network traffic all impact
customer loyalty. Calling customer sup-
port or dealing with online support tools
add to customer frustration, as they want
to fix the problem themselves and quickly.

Broadband service operators are looking
to offer subscription-based services rather
than simply providing connectivity. This
agility for end-users to pay for services
if and when they want them will subse-
quently reduce customer questions, com-
plaints, and truck rolls. When customer
churn decreases, operators will be per-
fectly placed to scale their business offer-
ings to serve each customer uniquely and
cater to their growing and varying needs.

Courtesy of Gamgee

A Smarter
Opportunity to Prosper
Smart home management is the most

vital frontier for BSPs missing out on
new revenue opportunities. Leveraging a
value-added service platform on top of the
home router network is a game changer.
Only by delivering a seamless, simpler
digital user experience will we see a more
widespread adoption. Users will all benefit
from easier navigation and a streamlined
way of installing and setting up a home
Wi-Fi management app.

Innovations, such asartificial Intelligence
and machine learning, will play a key role
in the years ahead in smart homes, with
devices adapting to user behavior and pref-
erences. In turn, our home networks will
integrate seamlessly with the likes of aug-
mented reality and virtual reality to fuel a
more interactive experience.

BSPs find themselves at the front of the
queue in terms of benefiting most from

ISE: ICT SOLUTIONS & EDUCATION



the potential of the smart home compared
to start-ups and others vying to prosper
from the lucrative potential on offer. This
is in no small part thanks to their exist-
ing pool of customers and access to inter-
net connectivity via routers already inside
the home. They are therefore ideally posi-
tioned to reap the rewards.

Intelligence Built-In

The smart home of the future will use the
power of Wi-Fi for far more than simply
broadband connectivity. More Wi-Fi does
not necessarily amount to better Wi-Fi as
more interference can be encountered.
But the right management app can help
end-users effectively utilize the Wi-Fi at
their disposal.

Services such as home security, care
services, and energy savings are among
the applications that can be provided over
Wi-Fi if end-users have a home or mesh
network with the app intelligence built-in.
Differentiation of products from others

ICT SOLUTIONS
. & EDUCATION

in the marketplace will be made possible
with access to new services and applica-
tions in one all-inclusive and engaging app.

Engaging with

Your Customers

An app with a rich feature set can act as
a digital smart home platform, tackling
in-home Wi-Fiissues and seamlessly man-
aging Wi-Fi, users, and devices, allowing
service providers to engage with their
customer bases.

An application that is fully integrated
with the end-user is a powerful engagement
tool that can initiate product-led growth.
While starting small, perhaps offering a free
service, it can hook and engage users. The
next step can be trialling other elements
and triggering users to pay for more recur-
ring subscriptions and packages.

While a smart home managementappis
nothing new, the key is making sure peo-
ple use it. Apps such as WhatsApp and
Instagram are popular and heavily used
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because users are constantly engaged and
digesting updates from their friends, fam-
ily,and celebrities. If an app is hidden away
however, it might as well not exist. But if
users can view it as part of their lives and
smart homes, then this digital platform
becomes incredibly valuable to them.

Consumers care about personalized
experiences that bring value and do not
waste their time. BSPs and router suppliers
can therefore revolutionize home network-
ing and unlock new revenue streams and
upselling opportunities by using a smart
home management app which can double
up as a customer engagement tool.

Allocating and

Prioritizing Bandwidth

The Gamgee appisa hardware-independent
solution and can provide great insight
into consumers’ smart homes. While it is
important to collect as much data as pos-
sible, it must be used wisely to access valu-
able insights for customer support. This
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I0OT AND SMART HOMES

can be made available in the Gamgee Partner Portal where BSPs
can gain a detailed understanding of their customers and use this
knowledge to personalize their offering and improve customer
satisfaction.

The app is utilized on users’ mobile devices, provides an over-
view of all the devices connected to the router, and measures Wi-Fi
traffic and performance. Bandwidth can be allocated and priori-
tized for certain devices when needed, such as a laptop for a work
meeting over another user in the home network streaming videos
on a tablet, or gaming,.

Detects
Wi-Fi signal

disruptions

Distinguishes
between

Define (Your)
Alarm Zones

human and the
nen-human

motion

Pinpoint Intruder’s

Sends instant Location

alerts upon

detection

The IT Manager of Your Home

Services such as cybersecurity, identity protection, VPN service,
a special and dedicated secure home office network, and a home
alarm system can be among the feature set. The app will make
the router smarter, and arm users with the tools to seamlessly
manage the routers inside their homes and extend the lifetime of
deployed and aging hardware for operators.

The more digital our households become, the more challenging
the situation becomes for the existing home network. Deploying
the right smart home management solution can make compli-
cated technologies easier to manage, and everyone can be the IT
manager of their own home, controlling their digital life from the
palm of their hand.

For BSPs, value-added resellers, and router suppliers, there is a
twofold opportunity: increase the revenue per user and position
yourselves as leaders in the smart home arena. The journey to
redefining user experience and deriving optimal value for your
customers, begins now. W

Paul Hendriks is Chief Executive Officer of Gamgee.
He has along-standing career in telecommunications
and cybersecurity. For more information, visit www.
gamgee.com. Follow Gamgee on Facebook and
LinkedIln @gamgeebv.

Snap On Marker
Experts —have
developed the
Ultra-Snap™
for longer term
(7+ years) cable
identification
projects. The
Ultra-Snap™ has a crystal clear UV over-lamination
that sheds harmful UV rays for years as well as
providing abrasion resistance. These markers have
been tested side by side with competitor's products in
our in-house accelerated UV weatherometer test lab.
After the equivalent of 4 years of outdoor weathering,
the competitor sample was completely faded while
the Ultra-Snap™ retained its brilliant color. Available in
your choice of colors, logo & text.

CraftMark
Tel: 800.627.5255
www.craftmarkid.com | glen@craftmarkid.com
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«Q
Enabling the Lifestyle tha”

Better
Broadband
Provides

Solving Homes Connected for Rural Environments

The FiberFirst™ 6-inch Pedestal, and SeeChange® Access Terminal
inside, delivers fast-to-deploy fiber connectivity - perfect for operators
looking to connect homes, economically, in less densely populated
communities.

« Simplify inventory complexity
* Speed your installation
+ Cut network design time

The ultra-compact CraftSmart® FiberFirst 6-inch Pedestal provides a
secure, above-ground access point for the last mile in rural FTTH
deployments. Craft-friendly design speeds installation, while internal
components optimized for fiber and configuration flexibility provide
the economical solution needed in the push to bring broadband to
all. Ask Clearfield® to show you how.

U

CLEARFIELD Learn how to simplify your deployments at SeeClearfield.com or call 800-422-2537
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