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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
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Contact Jameson Sales Today. T N -

JAMESONTOOLS.COM | 800.3461956 jamesontools.com/fiber-installation
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“I have learned that people wanttobea JANUARY/FEBRUARY 2024
part of something bigger than themselves,
and when given an opportunity, they will
work together to accomplish great things.’

MICHAEL WYNSCHENK, CEO, HUNTER COMMUNICATIONS
— PAGE 14
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ICT Visionary Q&A

Brian Schrand
VB, Applications Engineering, Clearfield

The solutionis our
Home Deployment Kit
which comes packaged
with everything they
need to do a self-install
from the demarcation
on the house to their
network gateway.

\'/

CLEARFIELD

For more information, visit
www.SeeClearfield.com.
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ISE: New technology being introduced allows
customers to do the final step of the fiber in-
stalls using plug-and-play technologies. Is
Clearfield going to be a player in that space?
Schrand: The most time-consuming and ex-
pensive operation in installing a FTTx network
is hooking up the customer. A technician can
spend a significant amount of time inside a
customer's premises. Clearfield has responded
to service provider requests to offer a solution
that allows their subscribers to perform a
self-installation. The solution is our Home De-
ployment Kit (HDK) which comes packaged
with everything they need to do a self-install
from the demarcation on the house to their
network gateway.

ISE: Selecting the right network architecture
for your fiber deployment is a major key to
your company's success. Each type has ben-
efits and drawbacks. What's the best option
for your build and business model?

Schrand: Speed of deployment, ROI, cost
per home passed, capital and operating expen-
ditures are all factors that broadband service
providers (BSPs) take into consideration when
choosing their network model. However, net-
work capability is often overlooked. A net-
work's capability or performance is dependent
upon its link loss budget. Keeping loss to a min-
imum will provide a robust network and extend
its longevity. Splitters are the largest contribu-
tor to network loss—therefore, it's important to
design a network where you can control the
amount of splitter integration.

Home run architecture is the most fiber rich,
having a one-to-one fiber ratio from the elec-
tronics to the subscriber. It offers the most
flexibility but also costs the most to build.

Centralized split is currently the predomi-
nant leading PON architecture. The fiber ratio is
one fiber from the electronics to a splitter, typi-
cally 1x32, in a cabinet with a one-to-one fiber

[ WWW.ISEMAG.COM

SPONSORED CONTENT

ratio to the subscriber. Centralized flexibility
lies in the ability to change the split ratio at the
cabinet. Centralized is less costly than home
run, but still takes a significant amount of time
and capital to construct.

Distributed split is second behind central-
ized. The fiber ratio is one fiber from the elec-
tronics to a multi-layer split, usually 1x8 to 1x4,
then to a one-to-one to each subscriber. There
is little flexibility for upgrades due to splitters
being distributed throughout the network, but
in contrast to the previous two, it's less expen-
sive to build because it eliminates the need for
cabinets and requires less splicing labor.

Distributed tap is an optical version of a
coax network. The fiber ratio is one fiber from
the electronics to optical couplers to splitters.
Signalis bled off at each coupler to feed a split-
ter which then feeds subscribers. It's a limited,
asymmetrical network with no flexibility for up-
grades. The benefits are speed to deployment
and low capital cost.

ISE: What s Clearfield doing to help push
active equipment to the edge of the network
to cut down latency and optimize routing
capabilities?

Schrand: The exponential growth in band-
width demands is causing BSPs to evolve their
edge and access networks to accommodate 10
Gbps in anticipation of 100 Gbps. This evolution
requires actives be pushed out closer to sub-
scribers. In edge networking, regional and de-
mographic considerations create a need for
multiple cabinet sizes that are environmentally
controlled and accommodate a variety of equip-
ment configurations and fiber terminations.
Clearfield recognized BSPs challenges for
pushing equipment to the edge and developed
the fiber optimized FiberFlex cabinet line. The
flexibility of the FiberFlex line addresses all the
associated issues BSPs face, for easements,
power and environmental. It can be intimidating
when choosing cabinet options. Clearfield of-
fers both pre- and post-sales support to assist
customers during the entire process. B
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EDITOR'S NOTE

Moving in the
Right Direction

I’'MEXCITED FORTHE NEW YEAR. | mean, we have to be, right?
We can't walk into 2024 still dragging the problems of 2023
behind us—we must face it with gusto.

A new year doesn't have to signal a monumental shiftin
the world or your own life. Sometimes it can just be a very
small change to your mindset. Or adding or subtracting one
small thing. And maybe that small change will ripple across
your entire life, or the world, setting straight, amplifying, or
coloring in the existing structure, and breathing life and
progress into it.

This year I'm very excited about ISE EXPO. It's a sympo-
sium of intelligent people sharing an interest, all gathered in
one place to discuss the future of a connected society.
We're not reinventing ISE EXPO this year, but we're continu-
ing to make it better and have added an advisory board of
telecom gurus to guide the show into its future. And I'm very
excited to bring back our ISE Network Innovators' Awards
Program for its second year.

Lastyear, | was at the Innovators' Awards ceremony and
got to meet each one of the Honorees. The immediate im-
pression | got while talking to them is passion and an opti-
mism about the future. It's contagious, and you easily get
swept up init. So, I'm calling on you all to submit your nomi-
nations for the 2024 ISE Network Innovators' Awards (see
page 25 for details). Don't be shy! We want to know what
you've been up to, and I'd really like to meet you.

Now as for this first issue of the year, we're covering a
lot of trends. It's great to start the year with firm grounding
and context about what last year was and what this yearis
likely to bring (aside from surprises). The consulting firm
Kearney has written a telecom trends article for us this is-
sue that dives deep into the nitty gritty. And you'll also
find enterprise telecom trends and industry predictions.

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.

In addition, you'll learn about TAP
networks, the Golden Resignation,
and so much more.

We're also very proud to introduce
our new network and security expert,
Mark Fishburn, who will have a recur-
ring column about cybersecurity and
telecom that comes from a deep well
of insider knowledge, as well as intu-
ition and wisdom. You'll definitely want
to check it out.

It's a new year, so let ISE Magazine
be your companion as the industry
moves forward. Make sure to check us
out online as we'll be publishing more
great content there at isemag.com
and on social media.

Here we go!

ISE: ICT SOLUTIONS & EDUCATION
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Stream On

Video makes up nearly 66% of
total internet traffic volume.

SOURCE: Sandvine

5,000%

THOSE AREN'T UFOS

SpaceX has launched over 5,000
Starlink satellites into space.

SOURCE: The New York Times

~43%

Behaviorism

43% of consumers are less interested
in new connectivity and content
experiences than before. However, only
17% are reducing spend on streaming
and 16% reducing spend on broadband.

SOURCE: Ernst and Young

=

0%

BUNDLE OF FUN

In 2023, 36% of households said they would pay
more for a broadband bundle in exchange for
good customer service, up from 32% in 2022.

= (D
0% @

Smart Money

Half of households said that smart home devices
aren't convenient enough for the cost.

SOURCE: Ernst and Young

DOIN' THE TWO-STEP

30% of people have never heard of Multi-Factor
Authentication (or Two-Factor/Two-Step Verification).

SOURCE: National Cybersecurity Alliance

S,
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Fast, Cheap and... Unlimited

Unlimited mobile wireless plans cost 43%
less and are 117 times faster than in 2010.

SOURCE: CTIA

WWW.ISEMAG.COM
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FIBER OPTIC EXPERT

[sit Time to
Update Your Gear
for the New Year?

IT'S THE NEW year, time to reflect on the
past and think about the future. Make
some resolutions that are well meaning
but often hard to keep—you know the
ones! But let's focus instead on fiber
optics. We should review some recent
changes in technology and think about
what the fiber optic contractor or installer
needs to know to keep up with our
fast-moving technology and marketplace.

What's changing? Cables are changing.
They are getting much denser—both
smaller for the usual number of fibers as
well as larger for higher fiber counts. Ser-
vice providers want more fibers, espe-
cially for crowded urban ducts and data
center interconnects where cables are
now available with 1728, 3456 and 6912 fi-
bers. OSP cables are more likely to be
smaller than the ones for data centers be-
cause of the difficulty of installation of the
very large cables in ducts, but a few metro
areas are using 864 and 1728 fiber cables.

These high-density cable designs be-
gan with microcables, especially in the
144 or 288 fiber versions, which can be
blown into microducts only about 0.5 inch
in diameter (See Figure 1). Microcables
and microducts are gaining popularity in
urban areas because the installation is
cheaper and much less disruptive than
with traditional underground cables.

All these high-density cables share
some design features. Most are flexible
ribbon designs based on bend-insensitive
fibers which can be rolled up tightly in
buffer tubes. In fact, my “insider informa-
tion"is that the hard ribbon designs of the
past are soon to be extinct. The other de-
sign "features” that make cables smaller
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are thinner jackets and smaller strength
members or none at all.

Even the fibers are being downsized to
pack more fibers into a cable. The glass fi-
ber is still 125 microns outside diameter
but the primary buffer coating, which has
been 250 microns OD for forever, is being
downsized to 200, or even 160 microns.
There is also talk of reducing the glass fi-
ber size too, but that does not seem
imminent.

FIGURE 1. Microcables of 288 fibers (L) and
144 fibers (C) are barely larger than a pencil.

All these new designs are great for in-
stalling more fibers, something every-
body wants now, but they do have some
negative issues too. In the past, cables
were often over-designed; able to with-
stand higher pulling tension, more crush-
ing loads and were less sensitive to
bending beyond the specified minimum
bending diameter (See Figure 2).

Some of these new high-density ca-
bles are not as forgiving of mishandling
during installation, according to what |
hear from some of the field application
support people | know. We've heard re-
ports of fibers being broken during

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

YouTube user/thefoainc

installation because of violations of pull-
ing tension and/or bend diameter.

With the big cables, the minimum bend
diameter can be larger than current tools
being used to pull cables. An 864-fiber
cable may have a 30-to-40-inch minimum
bend diameter. How many contractors
have pulling capstans, sheaves or quad-
rant blocks large enough for that cable?
Larger installation equipment is now be-
coming available and will be needed if the
contractor is going to be handling these
larger cables.

Many of these cables, especially micro-
cables, are designed for installation by
blowing not pulling. While blowing cables
has been used worldwide for years, it's
still new to most contractors and install-
ersin the U.S. While there are only a few
suppliers of blowing equipment, they do
seem to offer training and it's something
everyone should be learning.

The next issue with these cables is
splicing (See Figure 3). Since all are ribbon
cable designs with flexible ribbons and
most have very high fiber count, ribbon
splicing is the splicing method of choice.
Trying to splice a high fiber count cable
with a single fiber splicer would take too
much time; ribbon splicing is about six
times faster.

When it comes to choosing a fusion
splicer for these fibers, you also have to
consider that you will have cables with fi-
bers that have coating diameters of 250,

ISE: ICT SOLUTIONS & EDUCATION
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FIBER OPTIC EXPERT

FIGURE 3. FOA instructor, lan Gordon Fudge, shows a class at a data center what a 1728 fiber
cable looks like before beginning his splicing lab. Photo courtesy of lan Gordon Fudge

10

200, 180, and (maybe soon) 160-micron
coating diameters. When splicing cables,
you may have to mix fiber coating sizes.
The ribbon fusion splicer you choose
should be able to handle the different
coating diameters, different types of flex-
ible ribbons and even hard ribbons, all of
which you may encounter in the field.

You probably also need to look at your
tools. My fiber toolbox I used for training is
big. I had a half dozen different cable jacket
strippers and at least as many fiber strip-
pers—Millers, NO-NIKs, and Micro-Strips.
Specialized tools for jobs like midspan ac-
cess. Crimpers, scribes, knives, pliers, the
list of tools goes on and on. | also often
have components, tools and equipment
loaned from manufacturers for evaluation.
As the FOA's person coordinating the de-
velopment of training curriculum for our
worldwide network of hundreds of schools,
[ try to personally test anything new.

“In the past, cables were
often over-designed...”

| recently discovered my trusty old ca-
ble jacket stripper was not large enough
to strip an 864-fiber cable—its diameter
was too large. | had to resort to a line-
man's knife to remove the jacket.

All fiber optic contractors and installers
are faced with the same situation. Keeping
up with all the changes occurring in fiber
opticsis necessary to remain competitive
intoday's marketplace. Magazines like ISE
and websites like theirs are important
sources of information that can help you
keep up to date on fiber optic technology.

It's not just knowing what's new that's
important. It's important to know when
it's time to retire old tools and equip-
ment and replace it with the new gener-
ation of gear. And as you replace the
gear, it's also important to learn how to
properly use this new gear, which means
taking advantage of the training manu-
facturers provide.

Jim Hayesis a VDV writer and educatorand
President of The Fiber Optic Association.
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#ConnectedAmerica

Technology, regulation, and the
investment environment for next
generation connectivity

The 2nd annual Connected
America event brings together
communications service
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why of improving digital
infrastructure in America.
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NETWORK AND SECURITY EXPERT

THE HIDDEN POWER OF

Zero Trust Thinking

Daytime Stress

and Sleepless Nights
Managing cybersecurity, networks, work-
loads, and websites can be stressful es-
pecially when many things go bump
simultaneously in the middle of the night.
During calmer daytime moments, we ra-
tionalize decisions, selecting the right de-
fensive or application architecture,
analyzing problems, balancing business
and technical requirements, based on log-
ical thinking.

Reality Check
However, when we think we are making
logical choices based on facts, brain sci-
ence tells us that we are actually making
emotional decisions. These are based on
what will cause us less stress or risk to
our reputation or company. Receiving
praise for meeting personal performance
indicators is important—or maybe we just
like the person selling us something.
After that, we look for reasons to justify
such decisions based on logic, showing
off our smart thinking to look good and be
admired. So, what has this got to do with
Zero Trust?

Zero Trust: Principles,

Methodology,

and Implementation

For those not fluentin the term coined by

John Kindervag, creator of Zero Trust

methodology, here's my quick overview of

the principles and methodologies:

= Two Principles. The first: Assume a
Breach has already happened. It's the
second: “Never Trust, Always Verify”
that really shifts your thinking and
empowers you—and it's what this arti-
cleisallabout.

= Methodology. Define your security
policy of what to protect, curating and
testing the resilience of your assets.

12

Then, know the flow of data and what
to monitor. Repeat to keep strengthen-
ing potential vulnerabilities in the many
physical, organizational, and techni-
cal processes.

= Implementation. The "how" and "where"
is pretty straightforward, consisting of
Identity Management, Authentication,
Access Control, Least Privilege, Policy
Enforcement in many locations and
processes, Automated Monitoring and
Micro-segmentation. It's a big topic and
you should be skeptical of "Complete
Zero Trust Solutions.”

Why Does Zero Trust
Empower Your Thinking?

So, why does "Never Trust, Always Verify"
and the technical aspects of cybersecurity
empower your decision-making? It's only
when you look at the impact and value of
verification on your decision-making that
you see how it influences clear, stress-
free decision-making.

1. COMMITMENT

“Always Verify” Implies “Trust” Implies
A Commitment to An Expectation That
Being Secure It'sSecure

When you trust somebody or something
you do so with an expectation it's all going

p ot 1
I
MARK FISHBURN
Web cybyr.com

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

to work out just fine. However, expecta-
tionis dangerous. When things don't work
out, you either blame yourself or some-
body else for the result not being what
you wanted or expected. When you verify,
you are implementing your commitment
that the processes, the software, the de-
vices, and the people you train will be se-
cure. Clearly there are no guarantees with
security, butif things don't work perfectly,
instead of being upset, you are left with
your commitment to keep verifying. It's all
part of the journey.

2. DELEGATION

“Always Verify” Implies

“Trust” Implies

Abdication of
Responsibility

Managed Delegation
of Responsibility

Only when your HR department, your
service provider, software supplier, CPA
firm, your physical security company,
etc., verify in writing that what they have
delivered is secure, are you truly dele-
gating not abdicating your responsibility.
This makes a huge difference to how you
operate your security. | have further de-
veloped this since my ISE article last Au-
gust (at cybyr.com/delegation) to show
all the steps for providers and software
companies to self-verify their products
and services.

3.INTEGRITY AND CONTROL

“Always Verify” Implies “Trust” Implies

Sense of

iG] Incompleteness
Empowering and Disempowered,
Proactive Passive

ISE: ICT SOLUTIONS & EDUCATION


mailto:mark@cybyr.com
http://cybyr.com
http://linkedin.com/in/markfishburn

If you just trust your own internal depart-
ments or a third party, then you are left
with a sense of being incomplete. This is
why verification gives you a sense of in-
tegrity or, expressed another way, you are
whole and complete—and not stressed.

Deploying unverified software can be
very passive and is the source of many cat-
astrophic attacks. You are just notin con-
trol yet still liable for any consequences.
Properly delegating and verifying supply
chains' internal processes is both empow-
ering and proactive. This is why Zero Trust
aligns closely with how you can take an ex-
ecutive responsibility in your organization,
helping you contribute and add value to
your organization in a new way.

4.PROTECTION, CONFORMANCE,
AND COMPETITIVE POSITIONING

“Always Verify” Implies “Trust” Implies

Measurable Written

Uncertain Liability,

Protection Accountability
Competlpve Cost Center
Positioning

Verification also provides written, mea-
surable protection that is an essential el-
ement of the SEC's requirements to show
that you have proper processes in place.
It works to the benefit of your organization
and your suppliers, effectively creating a
paper trail that can be included in your
website's terms and policy statements.

All of this is not just to ward off stress
and uncertainty. This whole ethos can not
only be used to enhance your competitive
position to those who do not adopt it, but
also to create your organization as a
leader in protection of your business cli-
ents and end-user customers. This trans-
forms adoption of Zero Trust from pure
defense into a difference-making com-
petitive advantage.

5. CONTINUOUS MONITORING

“Always Verify” Implies “Trust” Implies

Continuous Monitoring
and Auditing

One-Time Monitoring

Verification is not a one off—which is why
| prefer my version of the mantra "“Never
Trust, Continually Verify" to the original.
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What or who was authenticated five min-
utes ago may now be out of policy. This is
why continuous monitoring and notifica-
tionis anotherimportant strengthening of
defensive links. This is, after all, why it's
never over.

Final Word

Hopefully as you've read this, you can see
why Zero Trust creates clear thinking to
reduce the stress and acknowledges the

NETWORK AND SECURITY EXPERT

emotional aspects of your technical and
business decisions. If you do get it, then |
advise taking a deep breath, putting a
smile on your face, and getting back to
enjoying your job!

Find out how to put all of this into action
and more at cybyr.com.

Mark Fishburn is a provider of strategic
network, cybersecurity, and marketing
services.
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EXECUTIVE INSIGHTS WITH

Michael Wy

The 30-Year Overnight
Success of Construction Firm
to Broadband Provider

BY SHARON VOLLMAN

TOPIC: What is your “Why?"

Michael Wynschenk: Our mission is to help our
customers create lasting and meaningful connections
with each other, their communities, their customers,
and the world.

This is not an easy industry. What we do is hard.
We are building networks in extreme weather con-
ditions. We enter homes as strangers and leave as
friends. Because what our industry does matters. What
Hunter does matters.

TOPIC: Community Connections
ISE: To celebrate your May 2023 expansion into
Chiloquin, Oregon, you hosted a Community Pizza
Party at the Chiloquin Community Center. You also
run campaigns to reduce cyberbullying and offer
scholarships to students across your service area.
Share two other ways you strengthen community
connections in telehealth, developing a homegrown
workforce and digital inclusion.
Wynschenk: The pandemic saw a boom in the
use of telemedicine like nothing we've ever seen
before. According to the Journal of American Medical
Association, there were less than 1 million telemedi-
cine visits nationwide in 2019. That number skyrock-
eted to over 50 million during the pandemic. The
Pacific Northwest utilizes telemedicine almost twice
as much as other regions in the country.

At Hunter, we provide symmetrical fiber internet
service to our residential customers, vital for a strong
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video connection during a telemedicine appoint-
ment. We also provide fiber optic service to most of
the region’s larger hospitals and medical facilities,
including Asante and Three Rivers Medical Center.
Upload speeds at the home and the medical facility
are imperative for doctors to communicate clearly and
accurately diagnose medical conditions.

While Hunter participates in ACP, we have also
created special pricing programs for Veterans and
active military personnel, teachers, and parents. In
December, we launched the Hunter Family Safety
Bundle, which includes our symmetrical fiber optic
internet and our Hunter Shield Suite of Internet secu-
rity products, enabling parents to monitor cyberbul-
lying while building trust and helping their children
maintain privacy. This aligns with our values of pro-
viding fast, reliable, affordable, and safe internet.

TOPIC: Community Employment

ISE: Given labor challenges, how does Hunter at-
tract, train, and retain workers from the areas
it serves?

Wynschenk: Customers and employees are
attracted to our company because of our service rep-
utation. On a scale of 1-5, our Google rating is 4.8—the
highest of any internet service provider in the Pacific
Northwest. Our reputation provides a distinct advan-
tage in employee recruitment. People want to work for
a company they can be proud of and where they can
make a difference.

ISE: ICT SOLUTIO




Wynschenk (left) and Greg Higdon
(right), Hunter's Director of Installation
and Maintenance, walk the yard at
Hunter's Central Point, OR, location.
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“Our industry ond society goals should
be ubiquitous access, not o ubiquitous
delivery system. Fiber is not

necessarily always the answer;
however, when it is the answer,
communities should support and
endorse micro-trenching.”

TOPIC: Muni Partnerships

ISE: Why should municipalities work with a network provider
instead of building their fiber networks?

Wynschenk: A municipality’s core competency is not owning
or operating a fiber network in a competitive environment where
cable and telecom companies already provide service. Having a
five-to-10-year plan to upgrade and reinvest in technology is a
requirement to remain relevant in our industry; this is a foreign
concept to most municipalities.

The general nature of municipalities could be more conducive
to change. Turnover of elected officials and management employ-
ees in the public sector can lead to shifts in focus and priorities
based on what is important to each official at that moment. This
can hinder a municipality’s ability to overcome the inevitable col-
lective challenges.

TOPIC: Crystal Ball for the ICT/

Telecom Landscape

ISE: What's next for our industry?

Wynschenk: The future is faster, more reliable internet with
continued progress on digital equity, and that is focused on
internet safety.

Companies like Hunter will work with partners and in-house
developers to introduce new applications to leverage the millions
of miles of fiber that have yet to be placed. This includes making
the internet safer, improving business productivity, and enhanc-
ing in-home entertainment experiences.

TOPIC: Workforce Retention

ISE: What s the telecom industry missing in recruiting/retaining
younger professionals? What is the company doing in this area?
Wynschenk: Young professionals want to be engaged, they want
to be developed, and they want to have exposure to leaders in the
business. They want to be mentored.

Members of our leadership team host immersion meetings to
address business challenges. This is where management and
employees work together to create better results for the business
and our customers. Employees are at the decision-making table
and find the experience and exposure invaluable.

In 2022, we launched our “Get Ready” Program, which helps
facilitate career progression through employee training and
mentorship. This program has matured from where department
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heads nominated employees to where employees participate in
an application process. Our inaugural class saw seven out of 10
participants “graduate” and promoted to next-level roles. We
are currently preparing to complete the training for the second
graduating class.

Our Construction department utilizes a formal apprentice-
ship program, where individuals with little experience can grow
from a ground hand into an aerial lineman. There are eight dif-
ferent tiers that a construction employee needs to complete, with
the possibility of program completion in as little as two years.
Since its inception, we have promoted 17 employees through
this program.

TOPIC: The Future

ISE: What emerging or disruptive broadband technology
excites you the most? Why?

Wynschenk: To say the pandemic was disruptive is an
understatement. But it affected our industry differently than

Wynschenk (left) and Samantha Hess (right), Hunter's
Director of Finance, review plans for 2024.
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others. It opened society’s eyes
to internet capabilities that were
always underutilized. Telehealth,
working-from-home, online
classes, and streaming were all
there before the pandemic.

As we look to the future, it will
get even more disruptive. The fiber
speeds available by 2034 will be vir-
tually unlimited compared to how
we think today. In 2018, the indus-
try identified the “Super Power
User” as a subscriber using 2TB of
monthly data. In 2023, a new cate-
gory was established—the “Extreme
Power User.” Extreme Power Users
make up more than halfofall inter-
net subscribers today and use 5TB
or more of data each month.

In 10years, TV sets may be obso-
lete, and the in-home entertain-
ment experience will be radically
different, supported by many of the
technology builders in our country.
Companies like Cisco, Meta, and
Microsoft are building technology and entertainment solutions
to blow consumers’ minds.

Approximately 170 million people worldwide use virtual real-
ity, and its future is increasingly leaning toward multisensory
experiences. It’s not just about what users can see but what they
can touch, smell, and even taste. The more realistic the virtual
world, the more immersive and captivating the experience will
be for the user.

From gaming and social media to medical treatment and edu-
cation, virtual reality will transform and enhance our most
significant and even the littlest experiences. This technology
will rely heavily on the internet service companies like Hunter
Communications provide.

TOPIC: The Elephant in the Room

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

Wynschenk: As an industry, we need to better educate consum-
ers about the risks associated with the internet and help them
make informed decisions about what personal information they
share. We provide access to technology that can harm people.
These solutions need to cover everyone in the family, including
senior citizens.

At Hunter, we have recently launched Hunter Shield—our suite
ofinternet security products to protect residential consumers and
small businesses from viruses, spyware and malware, cyberat-
tacks, and cyberbullying. These products are a start, but there is
still much to be done at an industry level.
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In December 2023, Wynschenk and members of his team signed 300 holiday cards for
Operation Holiday Joy. Cards were sent to residents in senior living facilities in
Josephine County, OR.

TOPIC: Fiber Field Realities

ISE: Time, talent, and cost are the enemies in deploying fiber
deeper in the last mile. What are the best ways to help defeat
those enemies?

Wynschenk: Our industry and society goals should be ubig-
uitous access, not a ubiquitous delivery system. Fiber is not
necessarily always the answer; however, when it is the answer,
communities should support and endorse micro-trenching. As
BEAD dollars flow into the industry, states must move quickly
to improve the permitting process, including funding positions
to accommodate timely execution.

All parties must also be open to other solutions, including fixed
wireless. As the FCC deploys additional spectrum, we must con-
sider last-mile fixed wireless technology to ensure our most rural
customers have access to high-speed service.

To overcome these enemies, firms need a strategy incorporating
people, processes, and technology, which leads to overall financial
health. Continually leveraging technologies in all departments
will lead to improved processes and efficiencies.

ISE: Telecom providers still have trouble converting "homes
passed” to "homes connected.” Only 20 countries across the
globe currently have more than a 50% fiber penetration rate.
What's a feasible solution?

Wynschenk: In 2020, we were able to pivot following the pan-
demic and started to expand our fiber network to residential
neighborhoods near our commercial customers. We removed all
barriers to success with our offer strategy. We gave consumers
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fast and reliable service at an affordable price with lifetime pric-
ing, no contracts, no router fees, and no data caps.

Once we started to generate brand awareness around our res-
idential service, customers began coming to us. We focus on the
importance of social media to tell our success stories while ensur-
ing the in-home experience is easy for customers, resulting in a
positive experience.

Many providers employ a “If you build it, they will come” men-
tality. At Hunter, we do the opposite and bring our fiber network
where consumers have expressed interest. This way, we decrease
our CPGA and increase our penetration rates quickly.

TOPIC: Hunter Communications

3,000-plus Fiber Network

ISE: How does Hunter Communications build its fiber networks?
What portion of your deployment is handled in-house versus by
contractors? Share two best field deployment practices your
team can teach other network providers that improve time-to-
market and reduce cost-per-mile and unit passed.
Wynschenk: Hunter Communications is a 30-year-old com-
pany that started as a construction firm specializing in fiber
networks. In the early 2000s, we began building our net-
work, focusing exclusively on commercial accounts, including
schools, hospitals, and state agencies. This created significant
expertise in engineering, permitting, and all phases of the con-
struction process.

We then pivoted in the early stages of the pandemic to expand
this capability to include residential neighborhoods.

Our best practices utilize lean processes to document and detail
our project plans, leveraging highly collaborative interdepartmen-
tal engagement. This begins with pre-build customer registration
via our website and concludes with our sales and marketing plan,
which leads to a high penetration level within the first six months
of service availability.

We have recently started supplementing our activity with sub-
contractors to keep up with the significant demand for our ser-
vices. Eighty-five percent (85%) of our engineering is completed
in-house, along with 70% of our construction and splicing.

TOPIC: Change Management and Culture
ISE: What have you learned about culture and change manage-
ment that help your teams succeed?
Wynschenk: To influence company culture, businesses must
clearly define and communicate their mission and brand val-
ues. At Hunter, we developed both with our employees’ feedback
through surveys and in-person sessions to ensure our process
was inclusive. Our values include fighting for our customers,
doing the right thing, and putting all people first. They give us
a barometer to measure against. We don'’t do it if it doesn’t align
with our mission and brand values.

We have also created a culture that involves employees in
decision-making processes to help them understand our why and
to help us succeed. Too often, leaders focus on setbacks instead of
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celebrating achievements. Our employees have firsthand experi-
ence in what is and what isn’t successful. It is essential to involve
them in identifying challenges and implementing solutions.

TOPIC: Leadership Style

ISE: Please share ONE word that encapsulates your leadership
style. And ONE word that describes you as a person.
Wynschenk: I want to think the one word that describes my
leadership style is “inspiring.” I selected that word because I am
passionate about this industry, which I've been in for over 35
years. I have learned that people want to be a part of something
bigger than themselves, and when given an opportunity, they will
work together to accomplish great things.

Wynschenk (right) and Jim Lamp (left), Vice President of
Construction, discuss Hunter's ongoing network expansion.
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“I have learned that people want to be o
part of something bigger than themselves,

and when given an opportunity, they will
work together to accomplish great things.”

TOPIC: Out-of-the-Box Thinking

ISE: How has the Hunter Communications Network team col-
ored outside the lines to do business differently and better for
its employees?

Wynschenk: We are disruptors in our industry. Nothing we do
is cookie-cutter, from our offers and approach to the market to our
recruitment and retention strategies.

We encourage and act upon employee feedback through quar-
terly surveys (which have an 85% response rate), live and in-person
town hall meetings, and skip-level management sessions. We act
quickly to address and solve employee concerns. Our underly-
ing methodology is training and development, from our Senior
Leadership Team to all employees.

We can also pivot to address products and services when we
experience sales challenges. If a particular geographical area
isn't responding well to an offer we have released, we modify it as
quickly as two weeks.

TOPIC: Inspiration

ISE: In growing organizations, there can be a tendency for the

"institution” to dampen the “inspiration.” How do you keep this

from happening on your team as you grow?

Wynschenk: Our inspiration built our institution. Employees

know and understand our why. We reference it frequently in how

we make decisions. Our strategic pillars—people, process, tech-
nology, and financial health—also keep us focused on doing
what is right.

Several leadership team members from larger compa-
nies came to Hunter because they could affect real change
and make an impact here. Our environment supports being
disruptive and gives our employees the autonomy to make

a difference.

TOPIC: Personality Trait

ISE: What's an essential personality trait someone needs to
succeed in a company like Hunter Communications?
Wynschenk: Leadership is a trait we look for all employees to
have. We seek those who are confident in their decision-making
capabilities yet nimble enough to learn from mistakes, resulting
in the ability to change direction when needed.

Collaboration is essential here as we have grown fast,
move fast, and compete hard as a team. To succeed at Hunter
Communications, working cross-functionally with a strong sense
of urgency is critical to creating success for our customers and
investors. m
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Michael Wynschenk joined Hunter Communications in April 2020
as Chief Executive Officer. Wynschenk is a seasoned executive with
senior leadership experience with wireline and wireless carriers. With
more than 30 years of experience in the telecommunications and
cable industry, he has a strong track record of growth acceleration
and value creation. Wynschenk has held leadership roles at a variety
of regional and national firms including AT&T, Verizon, Altice, Alaska
Communications, and BendBroadband.

Hunter Communicationsis the fastest growing telecommunication
providerinthe northwest. Known for its outstanding customer service,
highly engaged employees, and disruptive approaches in the market.
Hunter began as a construction company 30 years ago. The firm
pivoted to provide fiber services to businesses in the early 2000s,
and entered theresidential market during the pandemic, offering FTTH
throughout the state of Oregon.In 2021, Hunter acquired McMinnville
Access Company and in 2023, Hunter acquired Origin Networks, LLC,
both under Wynschenk's leadership, thus expanding the company's
serviceable footprint.

For more information, visit hunterfiber.com. Follow Michael on
Linkedin: www.linkedin.com/in/michael-wynschenk-7b15584/. Follow
Hunter Communications on LinkedIn: www.linkedin.com/company/
hunter-communications/, Facebook: www.facebook.com/HunterFiber
and Twitter @hunterfiber.

PROVIDERS OF QUALITY
FIBER OPTIC SUPPLIES
AND EDUCATION

* Anritsu OTDRs

* Sumitomo
fusion splicers

* Jonard fiber
optic tools * Light Brigade
fiber optic

* US Conec fiber education partner

optic cleaners

FIBER SOLUTIONS

LEARN MORE
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A deep dive into the telecommunications industry
for 2023 and 2024 from global management consulting

and strategy firm, Kearney.

BY KEN QUAGLIO, CHRIS CORTELLINI, AARON RUCINSKI,

AND DAVID SIEGEL

n 2023, the U.S. telecommunications
industry was confronted with serious
macro-economic and industry-specific
obstacles—interest rates continued to
increase, environmental concerns were
raised, and competition accelerated.
Even so, the industry remained
resilient. This year’s trials have
prompted organizations to
develop innovative solu-
tions—such as securitizing
assets, rolling out improved
fiber tech, developing 5G rev-
enue streams, and invest-
ing in artificial intelligence.
We'll kick off this year-in-re-
view by exploring all these
themes and more before look-
ingahead to 2024—detailing how
we expect the industry to adapt to
tomorrow’s challenges.

2023 Trends
In 2023, several noteworthy
trends emerged across the indus-
try in general:

Interest Rates. The high inter-
est rate environment continues
to impact the telco landscape. In
2023, as of November, the Federal
Reserve has raised federal funds
rates four times to 5.25-5.50%,
sharply increasing the cost of
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capital for all communications players
regardless of size. Rate increases are add-
ing cost pressure which is weighing on
the speed of telco organizations’ builds.

Y

Review and
“redictions

Operators continue to focus on cost cut-
ting by utilizing a variety of tactics. The
high interest rate environment has also
impacted M&A deal flow—total CMT M&A
deal value was down over 60% in the 12
months up to May 2023, while deal vol-
ume was down 20% over the same period.

BEAD Program. Broadband Equity,
Access, and Deployment (BEAD) contin-
ues to roll out, providing $42.45 billion in

funding for planning, infrastructure

deployment and adoption programs




pAARD

for high-speed internet access in all U.S.
states and territories. BEAD calls for
awardees to deploy fiber broadband in
all but extremely high-cost areas—where
awardees will be able to use Fixed Wireless
Access (FWA) and certain other technolo-
gies, but not satellite broadband. In June
2023, the federal government announced
the allocations of funding to each U.S. state
and territory.

Potential Broadband Reclassification.
In September, the FCC announced plans to
open a Notice of Proposed Rulemaking to
reclassify broadband from Title I to Title
II. This reclassification would subject

broadband to regulation under the 1934
Communications Act, which could open
broadband to price regulation. In the
past, worries over price regulation have
led to sell-offs of cable stocks. The FCC’s
announcement led to minimal market
movement—a result of the scope of the
“Chevron Deference” being narrowed
during Sackett v. EPA in May 2023.

Artificial Intelligence. Interest in artifi-
cial intelligence (AI) has surged and telco
companies are responding accordingly. Al
has the potential to relieve cost pressure
and enhance the customer experience—
providing personalization to drive sales

“Al has the potential to relieve cost pressure and
enhance the customer experience—providing
personalization to drive soles and reduce churn.

This technology is currently being deployed in
network planning, customer engagement support,
and personalized marketing.”
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and reduce churn. This technology is cur-
rently being deployed in network plan-
ning, customer engagement support, and
personalized marketing. The emergence
of Al will place a greater emphasis on dig-
ital infrastructure and on fast, low latency
connections.

Lead Cables. While ESG still remains
a priority for telco operators, this focus
has lessened recently due to rising inter-
est rates and competing priorities. One
ESG concern that became top of mind is
the lead content of aging cable networks.
In July, The Wall Street Journal published
an article highlighting the presence of
lead-sheathed cables in carrier networks.
In the week that followed, AT&T, Verizon,
Lumen, and Frontier shed a combined
$18 billion in market cap. However, Wall
Street’s anxiety was short-lived, as stocks
quickly rebounded from the news-incited
dip—a result of reassuring statements
by both the EPA saying that the amount
of lead found did not constitute imme-
diate health threats and companies
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claiming lead-sheathed cables comprised
a negligible fraction of their copper net-
work footprint.

When compared to other sectors that
are treading water or regressing, the fixed
wireline sector has been a bright spot,
experiencing modest success:

Fiber Buildouts. Builders continue to roll
out fiber-to-the-home (FTTH) in the U.S.
at a relatively aggressive clip. In 2023, at
least 7 million passings were planned.
While some builds have been scaled back,
most fiber builders are actively pursuing
both FTTH builds and deepening fiber in
their networks for hybrid fiber-coaxial
(HFC) players.

Supply Chain. Despite the extreme lack
of availability across the market seen in
2020 through 2022, inventory availability
for electronic components and equipment
started to grow in 2023 as supply chains
recovered. This new capacity is aligning to
support the wireline buildouts across the
U.S.and are indicative of a broader recov-
ery into the future. The same was true for
construction services.

DOCSIS 4.0. Beyond traditional fiber,
DOCSIS 4.0 technology is enabling faster
speed on HFC. This technology will
improve capacities downstream and
upstream to 10 Gbps and 6 Gbps respec-
tively. Comcast had the first commercial
launch of DOCSIS 4.0 (branded “X-Class
Internet”) in October 2023 in Colorado
Springs, with plans to launch in parts of
Philadelphia and Atlanta by end of year.

Private Equity Financing. Mounting debt
poses a challenge for companies aiming to
raise capital to support growth. In efforts
to reduce costs and attract additional
financing, wireline telcos are turning to
private equity firms that are investing
heavily in American digital infrastruc-
ture. Gigapower, a Blackstone and AT&T
joint venture that closed in May, is a
prime example.

Fiber Securitization. In this regard, sev-
eral fiber players securitized their assets
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in order to gain access to lower cost funds.
Because the market continues to place a
premium on fiber—due to low obsoles-
cence risks and cheap operation costs
relative to cable/HFC—securitization of
fiber assets has become more popular
than securitization of other fixed wire-
line assets. The most notable example has
been Frontier closing $2.1 billion worth of
fiber securitization notes in 2023.

ARPU. From a topline perspective, the
average revenue per user (ARPU)is gradu-
ally rising. Cable Broadband ARPU growth
is positive for the four leading players
year-over-year as of Q3 2023—Altice USA
(0.3%), Charter (2.6%), Comcast (3.9%), and
Cable One (6.5%).

The video sector continues to slump, yet
consolidations offer a path forward:

Cable Programming. As content own-
ers raise programming costs, opera-
tors are finding it harder to justify these
expenses, especially considering their
already narrow margins from their linear
video businesses. The recent agreement
between Charter and Disney illustrates
how cable and content provider negoti-
ations are changing. At the forefront of
the deal was the inclusion of Disney+ and
ESPN+ streaming in select Spectrum TV
video packages. Disney’s negotiation will
set the stage for future network opera-
tors with streaming (e.g., Paramount with
Paramount+ & Showtime, Warner Bros.
Discovery with Max), and further hurt
leverage among other cable networks that
keep only their linear offerings.

Satellite TV. At the same time, satellite
TV providers such as Dish and DirecTV
continue to see mounting subscriber
losses—each losing ~300K to 400K in Q2—
as consumers turn to wireline, FWA, and
OTT packages.

Despite innovation in the 5G space, the
wireless sector remains at a crossroads:

Capacity Demand. As the world becomes
increasingly digital and as FWA rollout gets
wider, operators must build enough infra-
structure to avoid data demand straining

22

“In September 2023, AST SpaceMobhile used o
Galoxy S22 to maoke the “first ever’ 5G connection

between an unmodified smartphone and o satellite
in space, from o wireless dead zone in Maui, HI.”

capacity. Data demand is at all-time highs
and will continue to grow as adoption of
technologies such as Augmented Reality/
Virtual Reality (AR/VR), higher quality
(4K/8K) streaming, Al, and cloud gaming
intensifies. AT&T has already seen net-
work traffic grow 30% year-over-year for
the past three years.

Wireless Spectrum. Telcos are seeking to
expand their capacity through purchases
of additional spectrum licenses. Comcast
announced plans to lease and eventually
sell some or all of their spectrum licenses
in the 600 MHz band to T-Mobile. New

spectrum issuances hit a road bump,
however, when the FCC’s authority to auc-
tion parts of the broadband spectrum
expired in March 2023. Reinstating these
rights is currently being held up in part
due to decisions over the future of the
3.1GHz-3.45GHz spectrum band—wire-
less companies want access, but it’s cur-
rently used by the U.S. military.

Low Consumer Subscription Growth.
Wireless operators are scrambling for new
strategies to combat stagnating consumer
growth—Q2 2022 to Q2 2023 saw a disap-
pointing 2% increase in total wireless sub-
scriptions. Operators are facing heightened
competition from cable companies who are
making big gains with a 76% share of net
additions in Q2.

Fixed Wireless Access. Wireless telcos
are exploring additional ways to mone-
tize their 5G networks. The most success-
ful method thus far has been FWA, which
continues to expand. Fixed Wireless/5G
home internet services from T-Mobile and
Verizon added around 890K subscribers
in Q2 2023, compared to 815K net adds
in Q2 2022. Despite the growth, rates of
FWA subscriber additions should slow as
the initial opportunity has been captured.
AT&T has launched their new FWA offer-
ing (branded “Internet Air”) in response to
T-Mobile and Verizon. Operators are scal-
ing these programs by focusing on select
markets with enough wireless coverage
and capacity to serve both the home inter-
net and wireless markets without having
to build additional infrastructure. The
question for all wireless operators is how
much FWA can they sell in each market
before it starts to impinge on capacity.

Private 5G. Private 5G networks offer
another monetization angle for 5G. To
enable activities such as Industry 4.0,
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private 5G offers a way for companies
to deploy networks that support IoT and
other applications. These networks are
also being deployed in schools, hospitals
(Cleveland Clinic), sporting events (F1
Grand Prix in Miami), festivals (Lightning
in a Bottle Music Festival), construction
sites, and mines—anywhere businesses
are trying to wow their customers or speed
up operations. While operators are excited
about the opportunity, growth in the
market has been slower than the indus-
try would have hoped—telcos face com-
petition from hyperscalers such as AWS,
Google Cloud and Microsoft Azure, which
are leveraging their extensive cloud and
edge platforms as a consolidated offering
with network connectivity. In February
2023, Hewlett Packard Enterprises
acquired Athonet to bolster their ability
to deploy private 5G networks as part of
their broader Aruba networking portfo-
lio—a further sign of non-telcos looking to
break into the market.

Satellite offers the promise of connectiv-
ity to those in remote and uncovered areas:

Low Earth Orbit. Satellite communica-
tions are an emerging way to provide
broadband connectivity, particularly in
rural or hard to reach areas where tra-
ditional infrastructure buildouts would
not be economical. Low Earth Orbit
(LEO) Satellite operators such as Starlink
(SpaceX) and Kuiper (Amazon) continue
to promise access to millions of unserved
and underserved users in the U.S., and
millions more around the globe in places
where traditional infrastructure builds
are not physically or economically feasi-
ble. Whether LEO reaches the full mar-
ket hype that many expect remains to
be seen. Satellite is unlikely to replace
wireless/wireline offerings where it is
already established, and growing wire-
less internet and wireline expansion
will reach more and more rural markets,
which may limit the addressable market
for LEO operators.

Telco-Satellite Cooperation. In May
2023, AT&T announced it would lease
spectrum to AST SpaceMobile. In the

JANUARY/FEBRUARY 2024 |

agreement, AST will not transmit in areas
covered by AT&T's terrestrial cellular net-
work but can train their spot beams on

uncovered areas. The arrangement also
includes providing temporary coverage
after natural disasters. Meanwhile, in
February 2023, Globalstar announced that
Apple would lend it $252M to help pay for
new satellites, ensuring that Globalstar
would continue to support Apple’s iPhone
emergency service.

Improving Technology. In September
2023, AST SpaceMobile used a Galaxy
S22 to make the “first ever” 5G connec-
tion between an unmodified smartphone
and a satellite in space, from a wireless
dead zone in Maui, HIL.

2024 Predictions for

the Telecom Industry

We see these trends extending into 2024,
as technology and component availabil-
ity continues to improve while the new

WWW.ISEMAG.COM

consumer base shrinks. Telcos will con-
tinue to see growth in some areas even as
others gradually phase out:

Increased Broadband Focus on SMB.
With the saturation of the consumer mar-
ket across the telecommunications indus-
try along with sustained high interest rates
and low rates of household formation, net
additions growth in broadband is likely
to remain anemic. Net additions growth
will be increasingly difficult in the larger
markets, with most of the opportunity cen-
tered in less urban markets. As a result of
operators experiencing heightened com-
petition, there will be an increased focus
on the small and midsize business (SMB)
market for growth. Telcos will re-evaluate
how they serve this market and further
bundle products accordingly.

Focus on Margin Growth. We antic-
ipate management will increasingly
focus on improving EBITDA margins to

23
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maintain cash flow in the wake of rising
long-term debt costs.

Al Takes the Spotlight. Al-driven con-
nected planning will optimize the return
on capital for network builds. AI exper-
imentation in telco Sales and Network
will continue, as tangible use cases for
network planning, customer success/ser-
vice, and marketing personalization are
developed. Meanwhile, Al will begin to
drive an increase in network consump-
tion as the data required to feed models
continues to grow.

Creative Wireline Expansion.
Consolidation and scale will remain a

focus for wireline operators. Interest in
M&A among fiber players will remain
high, particularly as operators seek to
attain a competitive footprint within their
target geographies. High interest rates will

“In efforts to reduce costs and attract additional
financing, wireline telcos are turning to private equity

firms that are investing heavily in American digital

infrastructure.”

be a headwind to traditional debt-centric
acquisitions, so we expect more cre-
ative deal structures to emerge, includ-
ing wholesale models. The move to open
access fiber networks is just beginning in
the U.S. and will present a capital-efficient
way for operators to expand their reach.

Cable Bundles Continue to Win. Fiber
remains the gold standard, but large cable
companies are working to negate the speed
delta with the rollout of DOCSIS 4.0. While
cable operators struggle with the percep-
tion of legacy technology, the move to a
converged wireless/wireline bundle will
continue to pay off. Given the bundling
value proposition, customer adoption will
remain high with a substantial payoff for
the cable companies if they can improve
customer experiences to retain their base.
Cable companies are also looking to con-
tinue their fiber edge-outs to gain new sub-
scribers and counter fiber overbuilders.

Cable Operators Expand Small Cell
Deployment. Watch out for cable compa-
nies continuing to deploy strand-mounted
small cells. While this will help with
EBITDA margins, as they are able to off-
load demand from the variable cost agree-
ments with mobile network operators, they
will have to develop new operational capa-
bilities and deploy different equipment.
This will require more fixed costs and a
transition from operating expenses (OpEx)
to capital expenditures (CapEx) to increase
the amount of wireless consumption on
their own networks.

Move Over, Copper. Incumbent local
exchange carriers that still have copper
customers are seeing churn rates higher
than expected. This trend will continue to
accelerate as FWA expands and ultimately
fiber is available due to BEAD.

Business 5G Comes of Age. 5G B2B use
cases will continue to emerge. 5G tech-
nology is finally reaching the point where
“true 5G” is becoming market ready. For
example, T-Mobile recently announced a
network slicing beta for developers based
on application type.

Growth in Private 5G. Additionally,
we expect to see an increased uptake
of hybrid and private 5G. While some
major telcos have backed off on their
ambitions for the market, hyperscal-
ers such as Amazon Web Services and
Microsoft Azure are partnering with tel-
cos such as Federated Wireless to offer
private 5G networks to enterprises on the
CBRS spectrum.

The full picture of the telco industry
in 2023-24 shows an increasingly com-
plex and layered environment dependent
on acquisitions, partnerships, new tech-
nologies and innovations, and of course
the consumer and industry bandwidth to
adopt and promulgate them. From 5G to
fiber optics to satellites in space, we see
anindustry poised for further growth and
expansion. W

Ken Quaglio, Chris Cortellini, Aaron
Rucinski, and David Siegel are, respectively,
Partner, Partner, Principal, and Manager in
the Communications, Media and Technology
practice of Kearney, a global strategy and
management consulting firm. They can be
reached at Ken.Quaglio@kearney.com,
Chris.Cortellini@kearney.com, Aaron.
Rucinski@kearney.com, and David.Siegel@
kearney.com. For more information, visit
www.kearney.com. Follow Kearney and the
authors, respectively, on LinkedIn: linkedin.
com/company/kearney/, linkedin.com/in/
kenquaglio/, linkedin.com/in/chriscortellini/,
linkedin.com/in/siegel-david/, and linkedin.
com/in/aaron-rucinski-26677a52/.
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CATEGORY LISTINGS

C&E/Planning

3-GIS

A-Aerial, a division of Altec

BHC

Blue Diamond Industries, LLC
Budco, Inc.

CHR Solutions

Celerity Integrated Services, Inc.
Channell Commercial Corporation
Comtest Networks

Dura-Line

Dycom Industries, Inc.

ESPi

B SEE AD ON PAGE 28

Esri

FS3, Inc.

Finley Engineering Company, Inc.
GolFoton Corp.

IQGeo

MOUNTAIN, Ltd

MPINarada

Maclean Network Solutions
MaxCell

NDS

Netcon Americas

ONUG Communications

26

Oldcastle Infrastructure
Pearce Services

Positron Access Solutions Corp.

Power & Tel

Pro-Mark Utility Supply, Inc.
Quest Controls

Team Fenex
Vivax-Metrotech Corp.

Cloud/IaT/M2M

3-GIS

Go!Foton Corp.

IQGeo

Jameson Tools

Il SEE AD ON INSIDE FRONT COVER

Positron Access Solutions Corp.

Core/Legacy

Budco, Inc.

Channell Commercial Corporation

Comtest Networks
Enginuity Communications
FS3, Inc.

GolFoton Corp.

Jonard Tools

Oldcastle Infrastructure

Positron Access Solutions Corp.
Team Fenex

Technetix

Tii Technologies, Inc.

VIAVI Solutions

VeEX, Inc.

WL Plastics

Western Pacific Telecommunications

Education

BICSI
CyberPower

Ross FiberOptic, LLC
M SEE AD ON PAGE 19

FTTX

3-GIS
A-Aerial, a division of Altec
ADB

American Products
B SEE AD ON PAGE 13

Atkore

BHC

Blue Diamond Industries, LLC
Budco, Inc.

CCl Systems
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CHR Solutions

Camozzi

Celerity Integrated Services, Inc.
Channell Commercial Corporation
Charles Industries LLC, an Amphenol Co

Clearfield, Inc.
B SEE AD ON PAGE 5, BACK COVER

CommScope

Comtest Networks
CyberPower

Dura-Line

Dycom Industries, Inc.
ESPi

B SEE AD ON PAGE 28
Enginuity Communications
Esri

FIBERONE

FS3, Inc.

Fiber Plus International
Fiberdyne Labs, Inc.
GolFoton Corp.

Graybar

HellermannTyton Connectivity
IQGeo

Jameson Tools
Il SEE AD ON INSIDE FRONT COVER

Jonard Tools

LEOCH Battery Corp.
MOUNTAIN, Ltd

MP Nexlevel

MaclLean Network Solutions
MaxCell

Michels Corporation
Millennium

Multilink, Inc.

NDS

Netcon Americas

ONUG Communications
Oldcastle Infrastructure
Pearce Services

Petroflex NA

Positron Access Solutions Corp.
Power & Tel

Primex

Superior Essex Communications
Taihan Fiberoptics

Team Fenex

Tech Products, Inc.
Technetix

Tii Technologies, Inc.

VIAVI Solutions

VeEX, Inc.
WL Plastics

Western Pacific Telecommmunications

Zyxel
B SEE AD ON PAGE 9

I&M/Network Reliability/
Cybersecurity

Budco, Inc.

Channell Commercial Corporation

Dycom Industries, Inc.
FS3, Inc.

LEOCH Battery Corp.
Petroflex NA

Quest Controls

Mapping/GIS

3-GIS

BHC

CCIl Systems
Esri

Finley Engineering Company, Inc.

IQGeo

MOUNTAIN, Ltd
Millennium

Netcon Americas
ONUG Communications
VETRO, Inc.
Vivax-Metrotech Corp.

Miscellaneous

American Products
B SEE AD ON PAGE 13

Craftmark Cable Markers

FS3, Inc.

MaxCell

Oldcastle Infrastructure
Positron Access Solutions Corp.

Network Transformation/
Simplification

3-GIS

Border States
CommScope
Dura-Line

Esri

GolFoton Corp.
IQGeo

MP Nexlevel
MaxCell

JANUARY/FEBRUARY 2024 | WWW.ISEMAG.COM

ISE 2024 BUYER'S GUIDE

Safeguard Equipment
Western Pacific Telecommunications

Zyxel
B SEE AD ON PAGE 9

Power/Sustainability

Atkore

C&D Technologies

CyberPower

ESPi

B SEE AD ON PAGE 28

East Penn Manufacturing Co, Inc.
GS Yuasa Energy Solutions, Inc.
LEOCH Battery Corp.

MPINarada

Michels Corporation

Multilink, Inc.

Petroflex NA

Power & Tel

Quest Controls

Rainbow Technology

Safeguard Equipment

Superior Essex Communications
Technetix

WL Plastics

Public/Private Partnerships [P3]

Budco, Inc.

Graybar

Oldcastle Infrastructure
Tii Technologies, Inc.
VETRO, Inc.

Rural BEAD/Digital
Divide Solutions

3-GIS

A-Aerial, a division of Altec
ADB

Atkore

CCl Systems

CHR Solutions

Clearfield, Inc.
B SEE AD ON PAGE 5, BACK COVER

CommScope

Esri

Finley Engineering Company, Inc.
Graybar

IQGeo

Jameson Tools
l SEE AD ON INSIDE FRONT COVER
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MP Nexlevel Testing Charles Industries LLC, an Amphenol Co
Millennium Clearfield, Inc.
NDS Border States B SEE AD ON PAGE 5, BACK COVER
Power & Tel Celerity Integrated Services, Inc. Dycom Industries, Inc.
Superior Essex Communications Fiber Plus International East Penn Manufacturing Co, Inc.
Tech Products, Inc. Graybar Esri
Power & Tel GolFoton Corp.
Sufetu Ross FiberOptic, LLC Graybar
M SEE AD ON PAGE 19

Jonard Tools

A-Aerial, a division of Altec VIAVI Solutions MacLean Network Solutions
Budco, Inc. VeEX, Inc. MaxCell
Craftmark Cable Markers Vivax-Metrotech Corp. Michels Corporation
FS3, Inc. Oldcastle Infrastructure
Graybar TI'EﬂdS/RESEEII’Ch Pearce Services
MPINarada Positron Access Solutions Corp.
Power & Tel FIBERONE
- Rainbow Technology
Pro-Mark Utility Supply, Inc. Wireless Superior Essex Communications

Rainbow Technology Tii Technologies, Inc.

Reef Industries ADB VIAVI Solutions
Safeguard Equipment American Products Zyxel
Tech Products, Inc. B SEE AD ON PAGE 13 B SEE AD ON PAGE 9
Border States
C&D Technologies

Can you stand the
test of time? We Can!

Provide the most reliable
internet experience possible
by using an ESPi battery
backup.

Easy to install and an
industry best warranty!

Your customers will thank you!

Contact us today!

<S5 "
E_SP ! ./ sales@espicorp.com
Your Next Generation UPS 87 7-799-3 7 74
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3-GIS

BY SSP INNOVATIONS

isit our listing and latest video

at www.isemag.com/directory

6766 S Revere Pkwy, Suite 100
Centennial, CO, 80112, United States
720-279-9894

info@3-gis.com
https://www.3-gis.com

3-GIS, an SSP Innovations company;, is
used by companies worldwide to transform
how they plan, design, construct, and
manage their fiber networks. Our web-
based network management solutions
give users the information needed to
expedite their time to revenue, create data
integrity, and inform business decisions
throughout their entire organization.
CATEGORIES: C&E/Planning | Cloud/IoT/M2M |

FTTX | Mapping/GIS | Network Transformation/
Simplification | Rural BEAD/Digital Divide Solutions

Aerial
-...BlMtec

A-Aerial, a division of Altec
3462 Webster Ave

Riverside, CA, 92571, United States
800-256-5186
aaerial.team@altec.com
https://www.linemen-tools.com
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A-Aerial is your best choice and leading
provider of tools, materials, and supplies

for your upcoming projects, aerials

or underground. We have developed
unprecedented methods using e-commerce
and advanced shipping methods to get

your items delivered quickly. Our stocking
and warehousing capabilities insure the
items you need are immediately available.

CATEGORIES: C&E/Planning | FTTX | Rural
BEAD/Digital Divide Solutions | Safety
ADB

18777 US Hwy 66

Pacific, MO, 63069, United States
314-426-5200
info@adb-us.com
https://www.adbcompanies.com

ADB is a nationwide provider of utility

and fiber optic infrastructure, wireless
communications, and technology solutions
serving multiple industries. Services offered
include: Project Management, Engineering,
Utility Construction, and Technology
Solutions. ADB provides turnkey, end-
to-end solutions for the communication
and utility industries with full capability of
self-performing all offered services.

CATEGORIES: FTTX | Rural BEAD/Digital Divide
Solutions | Wireless

WWW.ISEMAG.COM

AMERICAN_

PRODUCTS

American Products

Visit our listing and latest video

at www.isemag.com/directory

597 Evergreen Rd

Strafford, MO, 65757, United States
417-736-2135

info@amprod.us
http://www.amprod.us

B SEE AD ON PAGE 13

American Products is a Strafford, MO,
based manufacturer that specializes in
producing turnkey telecommunications
enclosures. We partner directly with
service providers to design, create and
deliver integrated enclosure solutions
they can count on to protect their
valuable networks for years to come.

CATEGORIES: FTTX | Miscellaneous | Wireless

/\ Atkore

Atkore

16100 Lathrop Ave
Harvey, IL, 60426, United States
https://unitedpolysystems.com

29
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With convenient locations across the country,
Atkore United Poly Systems manufactures
high and medium density conduit and
pressure polyethylene pipe for the energy,
telecommunications, renewables, and water
infrastructure markets. Our products are UL
Listed, NSF certified, AWWA compliant, and
adhere to ASTM standards for plastic pipe.

CATEGORIES: FTTX | Power/Sustainability |
Rural BEAD/Digital Divide Solutions

P’

CIVIL ENGINEERING / SURVEYING / UTILITIES

BHC

7101 College Blvd, Suite 400

Overland Park, KS, 66210, United States
913-663-1900

https://www.ibhc.com

BHC Engineering is your “No Problem”

place for telecom design. Since 1992,

our experts have met the demands of the
telecommunications industry through
embracing technology, innovation, and a
commitment to service. BHC delivers a wide
range of design services for projects of all sizes
and complexities, on-time and within budget.

CATEGORIES: C&E/Planning | FTTX | Mapping/GIS

Bicsi

8610 Hidden River Pkwy

Tampa, FL, 33637, United States
813-979-1991

bicsi@bicsi.org
https://www.bicsi.org

BICSI is a professional association supporting
the advancement of the ICT profession,
serving some 26,000 members and credential
holders, spanning nearly 100 countries.

BICSl is the preeminent resource for the
Connected World. We provide: Education

and Training, Conferences and Events,
Credentials and Certification Programs,
Standards, Manuals, and Best Practices.

CATEGORIES: Education

BLUE DIAMOND &)

Industries, LLC

Blue Diamond Industries, LLC
4040 Finn Way, Suite 240

Lexington, KY, 40517, United States
859-224-0415

info@bdiky.com

https://www.bdiky.com

30

Provider of High Density Polyethylene (HDPE)
conduit solutions for the protection of fiber
optic, data and power cables. The conduit
solutions of duct, innerduct and microduct
provide optimal service and value through
delivery, technology, and economic benefit. Has
the production agility necessary to support the
demands of the rapidly growing infrastructure
expansion throughout the US market.

CATEGORIES: C&E/Planning | FTTX

< sTates.

Border States

2400 38th St S
Fargo, ND, 58104, United States
http://www.borderstates.com

==
TECHNOLOGIES

C&D Technologies

200 Precision Rd

Horsham, PA, 19044, United States
800-543-8630
http://www.cdtechno.com

SCADA. AMI/AMR. Distribution Automation.
Smart Grid. NERC-CIP. Utilities use
communications. Whether you are starting
from scratch, securing what you are already
using or adding to your network, Border States
can help. From fiber optics to surveillance,

we have the latest products and solutions
from the best vendors in the industry.

CATEGORIES: Network Transformation/Simplification |
Testing | Wireless

Budco

BUILDIT. INSTALLIT. IDENTIFYIT. SINCE 1970
Budco, Inc.

Visit our listing and latest video

at www.isemag.com/directory

2004 N Yellowood Ave

Broken Arrow, OK, 74012, United States
800-331-2246

mail@budcocable.com
https://www.budcocable.com

Budco is a distribution company for cable
and fiber construction, installation and
identification tools and products. Build It,
Install It, Identify It... Budco represents the
manufacturers whose products have built the
telecommunications industry as we know it.
For over 50 years, Budco has been serving
the cable professional every step of the way.

CATEGORIES: C&E/Planning | Core/Legacy | FTTX |
1&M/Network Reliability/Cybersecurity | Safety

C&D Technologies supplies the reserve power
needed to keep up with emerging technologies
from emergency 911 call centers to wireless
sites, cable TV distribution and even remote
communications sites. C&D supports the
telecom world with a wide range of products

to fit each unique application and carrier.

CATEGORIES: Power/Sustainability | Wireless

<

CAMODZZI

Automation

Camozzi

m Visit our listing and latest video

at www.isemag.com/directory

2160 Redbud Blvd, Suite 101
McKinney, TX, 75069, United States
972-548-8885
sales@camozzi-usa.com
http://camozzi-usa.com

For over 55 years, Camozzi has pioneered
industrial automation, driving innovation with
revolutionary solutions. Their exceptional
FTTx connectors, meeting CEI EN50411-
2-8 standards, are metal-free, transparent,
and all-plastic, ensuring effortless push-in
connections for direct buried applications.

CATEGORIES: FTTX

—
wll
systems’

CCl Systems

105 Kent St

Iron Mountain, M, 49801, United States
800-338-9299
sales@ccisystems.com
https://www.ccisystems.com

CCI Systems, Inc. is your single source solution
for top-notch customized communication
network services. We've provided our service
solutions on a national level for more than

60 years and pride ourselves on innovation.
Our experienced team of over 1,400
professionals are developing tomorrow's
solutions today. Build the future with us!

CATEGORIES: FTTX | Mapping/GIS | Rural BEAD/
Digital Divide Solutions
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CELERITY

FIBERWIRELESS INFRASTRUCTURE
Wall slanned. Wall crafted. Wasl dans.

Celerity Integrated
Services, Inc.

3500 AM Dr

Quakertown, PA, 18951, United States
215-538-1600
salesinfo@nextmiletech.com
https://www.nextmiletech.com

Celerity designs, builds, services, and maintains
fiber optic and wireless infrastructure. We
proudly serve telecommunications companies,
electric utility companies, education, and
healthcare organizations using the most
efficient network technology available, through
all phases of pre-planning, construction,
splicing, testing, and close-out documentation.
Well Planned. Well Crafted. Well Done.

CATEGORIES: C&E/Planning | FTTX | Testing

—

CHANNELL
Channell Commercial
Corporation

Visit our listing and latest video

at www.isemag.com/directory

1700 Justin Rd

Rockwall, TX, 75087, United States
214-304-7800
sales@channell.com
https://www.channell.com

Channell Commercial Corporation has been
the leader of thermoplastic enclosures

in the Telecommunications, Broadband

and Utility markets. Channell is a fourth-
generation family-run global corporation
and proud USA manufacturer. Established
in 1922 and headquartered in Rockwall,
Texas, with additional manufacturing
facilities in Nevada and California.

CATEGORIES: C&E/Planning | Core/Legacy |
FTTX | I&M/Network Reliability/Cybersecurity

GO TO WWW.ISEMAG. COM/DIRECTORY

Charles Industries LLC,
an Amphenol Co

isting and latest video

at www.isemag.com/directory

1450 American Ln, 20th Fl

Schaumburg, IL, 60173-5492, United States
847-806-6300
mktserv@charlesindustries.com
https://www.charlesindustries.com

Amphenol Charles Industries, headquartered
in Schaumburg, lllinois, is a manufacturing
company with six North American
Manufacturing facilities. With over 55

years of experience, it provides a diverse
range of active, passive, metallic, and non-
metallic environmental enclosure solutions
for global markets, including Wireless,
Telecommunications, Broadband, Utility,

EV Charging, and Edge computing.

CATEGORIES: FTTX | Wireless

CHR \) Solutions

CHR Solutions

9700 Bissonnet, Suite 2900
Houston, TX, 77036, United States
713-351-5111
info@chrsolutions.com
https://www.chrsolutions.com

Building the future of Broadband. CHR offers
products and services that enable better
broadband. We specialize in B/OSS Software
business solutions, Broadband Engineering
services (including outside plant and
network design), and Managed IT and NOC
services. Our approach ensures our clients
improve operations and grow revenue.

CATEGORIES: C&E/Planning | FTTX | Rural BEAD/
Digital Divide Solutions

FOR THE LATEST PRODUCTS
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CLEARFIELD

Clearfield, Inc.

7050 Winnetka Ave N, Suite 100
Minneapolis, MN, 55406, United States
763-476-6866
sales@seeclearfield.com
http://www.seeclearfield.com

B SEE AD ON PAGE 5, BACK COVER

Whether delivering fiber-to-the-home,
MDU, cell tower or business, Clearfield's
“fiber to anywhere" platform serves the
unique requirements of leading wireline

and wireless carriers and MSO/cable TV
companies, while also catering to the
broadband needs of the utility/municipality,
enterprise, data center and military markets.

CATEGORIES: FTTX | Rural BEAD/Digital Divide
Solutions | Wireless

COMMSCOPE

CommScope

1100 CommScope PI SE

Hickory, NC, 28602, United States
828-324-2200
kimberly.koenig@commscope.com
https://www.commscope.com

CommScope pushes the boundaries of

the communications technology with
game-changing ideas and groundbreaking
discoveries that spark profound human
achievement. We collaborate with our
customers and partners to design, create, and
build the world's most advanced networks. It

is our passion and commitment to identify the
next opportunity and realize a better tomorrow.

CATEGORIES: FTTX | Network Transformation/
Simplification | Rural BEAD/Digital Divide Solutions
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CNI

Comtest Networks

171 MacFarlane Rd, Unit E

Ottawa, ON, K2E 6V4, Canada
877-369-5499
cni-salesteam@comtestnetworks.com
https://www.comtestnetworks.com

dura-line

An Orbia business.

Dura-Line

11400 Parkside Dr, #300

Knoxville, TN, 37934, United States
800-847-7661
tanya.kanczuzewski@duraline.com
http://www.duraline.com

Enhances the experience of broadband
for millions of customers around the world.
Improves the quality and reliability of next-
generation networks while enhancing the
customer experience overall. Comtest
designs, engineers, and manufactures

all of our products here in North America
and we are changing the landscape of
Broadband through continuous innovation.

CATEGORIES: C&E/Planning | Core/Legacy | FTTX

= CRAFTM/RK

CABLE MARKERS SINCE 1959

GLOBAL IDENTIFICATION SOLUTIONS ™

Craftmark Cable Markers

3212 S Cravens Rd

Fort Worth, TX, 76119, United States
800-627-5255
csr@craftmarkid.com
https://www.craftmarkid.com

Craftmark is a world leader in the design
and manufacturing of cable marking
markers including snap on, snap flags,
cable tags, decals, tapes, and signs.

CATEGORIES: Miscellaneous | Safety

CyberPower

CyberPower

4241 12th Ave E, Suite 400

Shakopee, MN, 55379-1946, United States
877-297-6937

sales@cpsww.com
https://www.cyberpowersystems.com

CyberPower provides reliable, cost-effective
solutions for fiber-to-the-premise (FTTP)
and fiber-to-the-home (FTTH) needs. Our
CyberShield FTTx Systems provide power
protection to network interface devices
(NID) and optical network terminals (ONT).
CyberPower's solutions provide best-
in-class surge protection and backup
power during outages. Let us help you

find the power products you need.

CATEGORIES: Education | FTTX | Power/Sustainability
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Dura-Line produces more than 500

million meters of essential and innovative
infrastructure per year to bring a world's
worth of information everywhere. Dura-Line
produces telecommunications conduit,
cable-in-conduit, and other HDPE products
and solutions that create physical pathways
for fiber and other network technologies
connecting cities, homes, and people.

CATEGORIES: C&E/Planning | FTTX |
Network Transformation/Simplification

CoODYCOM

Dycom Industries, Inc.

11780 US Hwy 1, Suite 600

Palm Beach Gardens, FL, 33408, United States
561-627-7171

info@dycomind.com
https://www.dycomind.com

Provides engineering, construction, program
and project management, material provisioning,
subscriber installations, maintenance, and
underground facility locating services to the
telecommunications and utility industries.

We have engineered and constructed
hundreds of thousands of miles of fiber
meeting the needs of our customers while
upholding the customer service and quality
standards our customers expect.

CATEGORIES: C&E/Planning | FTTX |
1&M/Network Reliability/Cybersecurity | Wireless

& LASTPENN

East Penn Manufacturing Co, Inc.

PO Box 147

Lyon Station, PA, 19536, United States
610-682-6361
cchrist@dekabatteries.com
https://www.dekabatteries.com

East Penn is a leading manufacturer of

Deka valve-regulated lead acid (VRLA)
batteries and battery systems including

the revolutionary Deka Fahrenheit in both
12-and new 2-volt configurations. Our
diverse product line covers a wide variety

of Reserve Power applications including
Telecommunications, UPS systems, Utilities,
Switchgear, Solar, and Emergency Lighting.

CATEGORIES: Power/Sustainability | Wireless

i [ ]
“Cnginuity
communications
Enginuity Communications
3545 Stern Ave
St Charles, IL, 60174, United States
630-444-0778

sales@enginuitycom.com
https://www.enginuitycom.com

At Enginuity Communications, we value
our success with relationships with our
customers, our employees, and our
business associates. We are dedicated to
our unigue model of professionalism built
on a foundation of integrity, cooperation,
and trust, and achieving limitless synergy
in all of our business endeavors.

CATEGORIES: Core/Legacy | FTTX

ESPi

W copicorp com

Yaur Next Generation UPS

ESPi

630 Lincoln Ave

Clay Center, KS, 67432, United States
877-799-3774

sales@espicorp.com
https://www.espicorp.com

B SEE AD ON PAGE 28

ESPi understands the problems Telcos
face in today's world; remote 48V needs
where no AC power exists, powering 12V
ONTs in single units or multiple units,
switching power supplies or backup power.
ESPi provides comprehensive on-grid and
off-grid power solutions that are easy to
install, dependable and reduce truck rolls;
saving the customer time and money.

CATEGORIES: C&E/Planning | FTTX |
Power/Sustainability

ISE: ICT SOLUTIONS & EDUCATION
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éesri

THE SCIENCE OF WHERE"
Esri

m Visit our listing and latest video

at www.isemag.com/directory

380 New York St

Redlands, CA, 92373, United States
909-793-2853
telecominfo@esri.com
https://www.esri.com/telecom

Esriapplies The Science of Where to unlock
data's full potential in every organization.

We continue to pioneer real-world problem-
solving using geographic information systems
(GIS). Using this powerful platform to reveal
deeper insights in their data, Esri users are
creating the maps that run the world.
CATEGORIES: C&E/Planning | FTTX | Mapping/GIS |

Network Transformation/Simplification |
Rural BEAD/Digital Divide Solutions | Wireless

T
=) ﬁber‘p]US international

Fiber Optic Connectivity Solutions | www.gofiberplus.com

Fiber Plus International

10 Buist Rd, Suite 403

Milford, PA, 18337, United States
570-234-2051
customerservice@fiberplus.com
https://www.gofiberplus.com

Fiber Plus International designs and
manufactures fiber optic connectivity solutions.
Bullet® Bare Fiber Adapters, DZE® OTDR launch/
receive cables, Divot® Bare Fiber Adapter,

Delay Lines, QuickLINK® Adapters, SwitchBox®
Manual Desktop, and Rackmount A/B Switch.

CATEGORIES: FTTX | Testing

/IFIBERDYNE LABS, INC.

Fiberdyne Labs, Inc.

127 Business Pk Dr

Frankfort, NY, 13350, United States
800-894-9694
sales@fiberdyne.com
https://www.fiberdyne.com

GO TO WWW.ISEMAG.COM/DIRECTORY

Fiberdyne Labs, Inc. is a manufacturer of
fiber optic cable assemblies, termination
boxes, attenuators, splitters and couplers,
WDMs including CWDM, DWDM, NG-PON2
5@ solutions and more! Our new 1RU
FiberPassHD Chassis accommodates up to
144 ports in TRU and can be populated with
MPO cassettes or WDM cassettes; all kinds
and splitters/couplers cassettes. Call today!

CATEGORIES: FTTX

FIBERONE

5 Technology Place

East Syracuse, NY, 13057, United States
866-434-8877

sales@fiberonellc.com
https://www.fiberonellc.com

FIBERONE designs, manufactures, and supplies
a complete line of fiber optic connectivity
products for communication networks. Typical
applications include FTTx, Telecommunications,
CATV and Data communication systems. Fiber
Network Products include, Optical Splitters,
Fiber Jumpers, Fiber Terminals, Fiber Cassettes,
Fiber Distribution Hubs, Fiber Cabinets, WDM,
CWDM, DWDM and Fiber Patch Panels.

CATEGORIES: FTTX | Trends/Research

[=IMN

Finley Engineering
Company, Inc.

104 E11th St

Lamar, MO, 64759, United States
417-682-5531
mwhite@finleyusa.com
https://www.finleyusa.com

Finley is a full-service engineering consultancy
serving both the broadband and energy
industries. We've worked with a variety of
clients to build future-ready high-speed
networks that will be sustainable for the future.
We are your partners from beginning to end
specializing in feasibility, funding, network
deployment and everything in between.

CATEGORIES: C&E/Planning | Mapping/GIS |
Rural BEAD/Digital Divide Solutions

FOR THE LATEST PRODUCTS

ISE 2024 BUYER'S GUIDE

FS3, Inc.

m Visit our listing and latest video

at www.isemag.com/directory

9030 64th StNW

Annandale, MN, 55302, United States
320-274-7223

marty@fs3inc.biz
https://www.fs3inc.biz

Is @ material supplier to the Utility Industry
focusing on underground materials like
conduit, cable installation equipment,
handholes, work zone safety, PPE and

related items. Also offers HDD tooling and
accessories, various styles of reel trailers,
custom truck-mount reel handling equipment,
innovative restoration equipment and morel!

CATEGORIES: C&E/Planning | Core/Legacy | FTTX |
I&M/Network Reliability/Cybersecurity |
Miscellaneous | Safety

\GcFo

Go!Foton Corp.

-vl'

Visit our listing and latest video

at www.isemag.com/directory

-

28 Worlds Fair Dr

Somerset, NJ, 08873, United States
732-469-9650
sales@gofoton.com
https://www.gofoton.com

An innovator with proven expertise in

optics and photonics, GolFoton serves

the telecom and data center markets with
connectivity, long haul, metro, and broadband
access applications, solving real world
problems with a scalable and customized
approach. GolFoton also supplies optical
materials and components to the imaging,
medical, and instrumentation industries.

CATEGORIES: C&E/Planning | Cloud/IoT/M2M |
Core/Legacy | FTTX | Network Transformation/
Simplification | Wireless
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®
GraybaR.

Graybar

m Visit our listing and latest video

at www.isemag.com/directory

34 N Meramec Ave

St Louis, MO, 63105, United States
800-GRAYBAR
https://www.graybar.com

Graybar specializes in supply chain
management services, and is a leading
North American distributor of high-
quality components, equipment, and
materials. Graybar products and services
support new construction, infrastructure
updates, building renovation, facility
maintenance, repair and operations, and
original equipment manufacturing.

CATEGORIES: FTTX | Public/Private Partnerships (P3) |
Rural BEAD/Digital Divide Solutions | Safety | Testing |
Wireless

@SYI/JASA

Creating the Future of Energy

GS Yuasa Energy Solutions, Inc.

1150 Northmeadow Pkwy, Suite 110
Roswell, GA, 30076, United States
800-472-2879
sales@gsyuasa-es.com
https://www.gsyuasa-es.com

GS Yuasa Energy Solutions, Inc. is a subsidiary
of GS Yuasa Group, the world's second largest
battery manufacturer which specializes

inlead acid, lithium, and other battery
chemistries. In the US, GS Yuasa's focus is

on VRLA products for telecommunication,
FTTX, UPS, electrical utility, security,
renewable energy, and related markets.

CATEGORIES: Power/Sustainability

Hellermannlyton

CONNECTIVITY

HellermannTyton Connectivity
Waterside House, Edgar Mobbs Way
Northampton, Northants, NN5 5JE,

United Kingdom

44-1604-706633

sales@htdata.co.uk
http://www.htconnectivity.com
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HellermannTyton provides a complete

range of FTTX solutions, delivering fiber

from the central office, to the building

and through to the customer connection.
HellermannTyton has designed a range of
outlets, connection points and wall boxes that,
combined with their selection of fiber splice
closures, help deliver a full fiber network.

CATEGORIES: FTTX

IQGeo

1QGeo

m Visit our listing and latest video

at www.isemag.com/directory

1670 Broadway, Suite 2215
Denver, CO, 80202, United States
720-577-4732
enquiries@igqgeo.com
https://iggeo.com

Telecommunication, fiber, and utility operators
are "building better networks" with IQGeo's
award-winning network management software.
The ability to powerfully model any network
requirement, integrate every system and

data source, and support field and office
teams with continual innovation is helping
operators create the networks of the future.

CATEGORIES: C&E/Planning | Cloud/loT/M2M | FTTX |
Mapping/GIS | Network Transformation/Simplification |
Rural BEAD/Digital Divide Solutions

W‘“
JAMESON.
-

Jameson Tools

1451 Old N Main St

Clover, SC, 29710, United States
803-222-8454
sales@jamesontools.com
https://www.jamesontools.com
B SEE AD ON INSIDE FRONT COVER

Jameson Tools serves the needs of utility and
telecommunications professionals, providing
them with durable, high-quality tools designed
to meet the specific demands of their trades.

CATEGORIES: FTTX | Cloud/IoT/M2M |
Rural BEAD/Digital Divide Solutions

@ JONARD TOOLS"

Jonard Tools

200 Clearbrook Rd, Suite 128
Elmsford, NY, 10523, United States
914-793-0700

sales@jonard.com
http://www.jonard.com

Founded in 1958, Jonard Tools manufactures
tools for the Telecom, CATV, Fiber Optic, Home
Automation, Security and Alarm, and Electrical
markets. Jonard tools designs and engineers
patented products to create innovative
solutions for industry needs. Through quality
and innovation Jonard aims to move the
industry forward and connect the world.

CATEGORIES: Core/Legacy | FTTX | Wireless

= K
L:Iiable Power Solm

LEOCH Battery Corp.
20322 Valencia Cir
Lake Forest, CA, 92630, United States
949-588-5853
sales@leoch.us
https://leochamericas.com

LEOCH is a global leader in battery
manufacturing offering NEBS™ 3 certified
battery solutions for both outside plant
and central office battery systems. Our
patented designs include: Pure Lead,
High Temperature VRLA AGM, Hybrid Gel,
Tubular Flooded, Lithium and much morel!

CATEGORIES: FTTX | I&M/Network Reliability/
Cybersecurity | Power/Sustainability

A MaclLean

POWER SYSTEMS

NETWORK SOLUTIONS

MacLean Network Solutions

610 Pond Dr

Wood Dale, IL, 60191, United States
800-350-1650
sales@macleansenior.com
http://www.macleannetworksolutions.com

MacLean Network Solutions offers a
comprehensive line of Outside Plant Hardware
for all your pole to pole, pole to house,

guying and anchoring, and grounding and
bonding needs. We serve all areas of the
Communications market, which includes
Telephone, Broadband, Satellite, Electrical
Coop, and Wireless / Small Cell applications.

CATEGORIES: C&E/Planning | FTTX | Wireless

ISE: ICT SOLUTIONS & EDUCATION
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Ma@Cell "

Future Network Flexibility

MaxCell

m Visit our listing and latest video

at www.isemag.com/directory

600 Plum Creek Dr

Wadsworth, OH, 44281, United States
888-387-3828

info@maxcell.us
https://www.maxcell.us

@
MILLENNIUM

Millennium

2121 Hobbs Dr

Delavan, WI, 53115, United States
866-287-7830
marketing@mymillennium.us
http://www.mymillennium.us

ISE 2024 BUYER'S GUIDE

MaxCell®, the flexible fabric innerduct,
allows increased cable density ina

conduit while preserving space for future
bandwidth expansion. MaxCell's unique
fabric construction conforms to the cables
placed within, significantly reducing wasted
space compared with rigid innerduct.

CATEGORIES: C&E/Planning | FTTX | Miscellaneous |
Network Transformation/Simplification | Wireless

MICHELS

Michels Corporation

817 Main St

Brownsville, WI, 53006, United States
920-583-3132
corpinfo@michels.us
http://www.michels.us

Among the largest private power utility
contractors in America, Michels Power, Inc.
supports the nation's electrical backbone

by delivering comprehensive overhead and
underground construction services. With
our experienced teams, extensive resources,
and enviable fleet, we are equipped for
complex utility systems, fiber networks and
electrical substations from coast to coast.

CATEGORIES: FTTX | Power/Sustainability | Wireless

GO TO WWW.ISEMAG. COM/DIRECTORY

Millennium has redefined the broadband
industry helping local and regional clients

be first-to-market by providing enhanced
geospatial design, financial guidance and
loans, rental equipment, and materials
management. Millennium employs 200 people
in 19 locations across America, serving
clients across 90% of the continental US.

CATEGORIES: FTTX | Mapping/GIS | Rural BEAD/
Digital Divide Solutions

MOUNTAIN, LTD.

MOUNTAIN, Ltd

52 Farm View Dr, Suite 201

New Gloucester, ME, 04260, United States
800-322-8627
gkltasky@mountainltd.com
https://www.mountainltd.com

Since 1979, MOUNTAIN, LTD. has successfully
created and supported engineering

solutions for traditional and wireless telecom
providers across the United States. As a
national leader in the industry, we provide
high-quality engineering, on-time service,

and skilled personnel paired with innovative
technology and creative strategies.
Specialties include OSP/ISP engineering,
design, permitting, right-of-way and CAD.

CATEGORIES: C&E/Planning | FTTX | Mapping/GIS

MP Nexlevel

500 County Rd 37 E

Maple Lake, MN, 55358, United States
320-963-2400
derek.groth@mpnexlevel.us
https://www.mpnexlevel.com

FOR THE LATEST PRODUCTS

Offers expertise in planning, installation and
maintenance of aerial and underground
infrastructure work. Our comprehensive
construction services, FTTH, directional
drilling, splicing, plowing, trenching and
more cover the spectrum of overhead and
underground infrastructure installation. Our
experienced team of project managers,
foremen, journeymen, linemen, and cable
installers have the qualifications, certifications
and technical training to get the job done.

CATEGORIES: FTTX | Network Transformation/
Simplification | Rural BEAD/Digital Divide Solutions

M2 NaEracl=

MPINarada

44 Oak St

Newton, MA, 02464, United States
800-982-4339
telecom@mpinarada.com
https://www.mpinarada.com

MPINarada is a leader of one of the broadest
and most reliable VRLA and lithium battery
solutions for telecom, data center, colocation,
edge, grid, microgrid, and C&I energy
storage. MPINarada provides outstanding
sales support, engineering and design,

and has multiple warehouse facilities.

CATEGORIES: C&E/Planning | Power/Sustainability |
Safety

Muititink™

Multilink, Inc.

580 Ternes Lane

Elyria, OH, 44035, United States
440-366-6966
https://www.gomultilink.com

Multilink is an industry-leading designer,
developer, and manufacturer of products for
the telecommunications industry. Multilink
manufactures fiber optic products including
patch and splice enclosures, cables,
assemblies, and optical splitters. We also offer
a large variety of fiber distribution cabinets
and architectural raceway molding for your
networks and future network infrastructures.

CATEGORIES: FTTX | Power/Sustainability
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5 NDS

21300 Victory Blvd, Suite 15

Woodland Hills, CA, 91367, United States
678-644-3249

benknickel@ndspro.com
https://www.ndspro.com

NDS is a trusted brand for professional
contractors since 1972, and leader in
reliable outdoor solutions. Made in the
USA, our Pro-Spec® telecom line of
underground thermoplastic polymer pull-
boxes, handholes, and flowerpots uphold
our commitment to providing superior
products that are engineered for optimal
performance, durability, and ease of use.

CATEGORIES: C&E/Planning | FTTX | Rural BEAD/
Digital Divide Solutions

K=

NETCON

sec CONNect
* Master..

Netcon Americas

601 Brickell Key Dr, Suite 901

Miami, FL, 33131, United States
786-408-6710
elangrafe@netconamericas.com
https://www.netconamericas.com/en

We are a reference company in consulting
and integrated solutions for information
technology and communication networks. We
are the sole representative in the Americas

of ConnectMaster™, a software solution

that simplifies the design, construction, and
operation of telecommunications networks
by providing detailed documentation of

all physical and logical resources.

CATEGORIES: C&E/Planning | FTTX | Mapping/GIS

J Oldcastle Infrastructure’

A CRH COMPANY

Oldcastle Infrastructure

m Visit our listing and latest video

at www.isemag.com/directory

7000 Central Pkwy NE, Suite 800
Atlanta, GA, 30328, United States
888-965-3227
kevin.matsui@oldcastle.com
https://www.oldcastleinfrastructure.com
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Oldcastle Infrastructure is one of the largest
utility infrastructure product manufacturers in
the world. Our products protect vital resources
that affect millions of people’s lives every

day. With more than 80 locations in North
America, we are committed to upholding our
core values of reliability, quality, and service.
CATEGORIES: C&E/Planning | Core/Legacy | FTTX |

Miscellaneous | Public/Private Partnerships (P3) |
Wireless

COMMUNICATIONS

ONUG Communications

4705 Hargrove Rd

Raleigh, NC, 27616, United States
919-876-5455
dwilborne@onugsolutions.com
https://www.onugsolutions.com

Petroflex NA

1305 N Interstate 35

Gainesville, TX, 76240, United States
940-668-7283
http://www.petroflexna.com

ONUG Communications, Inc. is a
communications design solutions provider
that supplies exceptional design, project
management, installation, and related
services for large and small undertakings

for the communications industry, private
enterprises, and government agencies.
ONUG has delivered exceptional service to its
customers, big and small, for nearly 25 years.

CATEGORIES: C&E/Planning | FTTX | Mapping/GIS

PEARCE

—————))SERVICES

Pearce Services

1222 Vine St

Paso Robles, CA, 93446, United States
805-467-2528
shaselden@pearce-services.com
https://www.pearce-services.com

Is a leading self-performing telecom
infrastructure service provider, specializing

in repairs, maintenance, installations, and
engineering for mission-critical infrastructure.
Field technicians support our customers
around the clock to optimize response

times, ensure quality, accountability, and
safety. Our logistical density and niche
technical expertise deliver superior quality
and response times at competitive prices.

CATEGORIES: C&E/Planning | FTTX | Wireless

Established in 1983 Petroflex has a long history
of providing high quality HDPE Conduits and
Cable-In-Conduit in a large variety of sizes

and wall thickness. We offer the industry-

best customer service to ensure you always
know what's going on with your order.

CATEGORIES: FTTX | I&M/Network Reliability/
Cybersecurity | Power/Sustainability

Access Solutions

" POSITRON

Positron Access
Solutions Corp.

Visit our listing and latest video

at www.isemag.com/directory

-

5101 Buchan St, Suite 220
Montreal, QC, H4P 2R9, Canada
514-345-2220
sales@positronaccess.com
https://www.positronaccess.com

Positron's GAM, an XGS-PON ONT, enables
Gigabit services to subscribers in brownfield
MDUs/MTUs over the existing telephone
pairs or coax. Eliminates disruption. Less
than 25% of the cost of rewiring with fiber.
The GAM is fully featured, interoperates

with OLTs, installs in hours. Provides a
competitive advantage. Free trials.

CATEGORIES: C&E/Planning | Cloud/IoT/M2M |
Core/Legacy | FTTX | Wireless

DWEI'

0

Power & TeI

Visit our listing and latest video

at www.isemag.com/directory

200 Keough Dr

Piperton, TN, 38017, United States
901-866-3300
info@ptsupply.com
http://lwww.ptsupply.com
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Longevity, Diversity, and Value: Power & Tel is a
national stocking distributor of communication
equipment enabling connectivity — providing
even the most ancillary products. We ensure
your entire list of materials is well-advised

and on the job site, allowing you to finish
projects on time and within budget.
CATEGORIES: C&E/Planning | FTTX |

Power/Sustainability | Rural BEAD/Digital
Divide Solutions | Safety | Testing

primex!El

A CRH COMPANY

Primex

m Visit our listing and latest video

at www.isemag.com/directory

20160-92A Ave

Langley, BC, V1M 3A4, Canada
404-991-1131
bblystone@primex.com
https://www.primex.com

Primex, a CRH company, creates solutions
for service providers, installers and builders
to bring dependable broadband experience
to the home. Our SOHO Pro™ media panels
and connectivity products lay the foundation
for the smart home. Our Wave™ Fiber ties

in OSP service with flexible, reliable FTTH
solutions for SFU/MxU architectures.

CATEGORIES: FTTX

UTILITY SUPPLY INC.

Pro-Mark Utility Supply, Inc.
2603 Pacific Pk Dr

Whittier, CA, 90601, United States
562-692-6161
sales@promarksupply.com
https://www.promarksupply.com

Pro-Mark Utility Supply, Inc. is a leading
manufacturer of Marker Posts, Utility
Signs and Terminal Enclosures with over
25 years of experience in identifying and
marking buried cable and fiber optic lines.
Pro-Mark’'s marking systems and products
are made to perform, identify and prevent
damage to avoid dangerous accidents.

CATEGORIES: C&E/Planning | Safety

GO TO WWW.ISEMAG. COM/DIRECTORY

Quest
.Controls

Quest Controls

208 9th St Dr W

Palmetto, FL, 34221, United States
941-729-4799
info@questcontrols.com
https://www.questcontrols.com

Quest Controls' solutions are designed for
today's telecom providers. By combining
hardware, software and responsive end-to-

end customer service, clients experience

an unmatched solution that meets their

facility monitoring requirements. Our remote
monitoring solutions save money by managing
customers' energy systems and reduce service
costs by identifying and resolving issues
before they become major network events.

CATEGORIES: C&E/Planning | I&M/Network Reliability/
Cybersecurity | Power/Sustainability

)
.

RAINBOW TECHNOLOGY
Speciabats s Lubty Crasscals & Salety e

Rainbow Technology

261 Cahaba Valley Pkwy

Pelham, AL, 35124, United States
205-733-0333
sales@rainbowtech.net
http://www.rainbowtech.net

Our mission is to market specialty products
and services to utility and industrial
markets, nationally and internationally.
Rainbow is an important vendor to the
telecommunications, electric power,

other key utilities, OEM's, contractors, and
distributors to these markets. Rainbow
seeks niche products and services while
continuing to focus on traditional products.

CATEGORIES: Power/Sustainability | Safety | Wireless

1 REEF

INDUSTRIES INC

Reef Industries

9209 Almeda Genoa Rd

Houston, TX, 77075, United States
800-231-6074
ri@reefindustries.com
https://www.reefindustries.com

FOR THE LATEST PRODUCTS

ISE 2024 BUYER'S GUIDE

Specializes in custom plastic laminates that
help customers tackle the challenges they
face when needing solutions to safeguard and
prolong the service life of their investments.
Our products range from covers that protect
equipment during outdoor storage to
underground marking tape that ensures buried
utilities are protected from accidental dig-ins.

CATEGORIES: Safety

e

FIBER SOLUTIONS

Ross FiberOptic, LLC

5 Red Hill Rd

Aston, PA, 19014, United States
610-331-0639
sales@rossfibersolutions.com
https://www.rossfibersolutions.com
B SEE AD ON PAGE 19

Ross FiberOptic is a provider of quality
fiber optic supplies and education such
as: test equipment, Anritsu OTDRs, Jonard
fiber optic tools, US Conec fiber optic
cleaners, Sumitomo fusion splicers and

a Light Brigade fiber optic education
partner. Whatever your fiber optic needs
are, we provide consulting and strive to
offer the best competitive solution.

CATEGORIES: Education | Testing

SAFEGUARD

Safeguard Equipment
4202 W Riverbend Ave

Post Falls, ID, 83854, United States
208-773-9263
sales@safeguardequipment.com
https://www.safeguardequipment.com

Safeguard Equipment, headquartered in Post
Falls, Idaho, is the preeminent provider of
ground-breaking safety solutions, specializing
in innovative devices and technology relating
to personal voltage and current detection.

With a commitment to innovation and

reliability, Safeguard Equipment continues to
revolutionize safety practices across industries.

CATEGORIES: Network Transformation/
Simplification | Power/Sustainability | Safety

JANUARY/FEBRUARY 2024 |

WWW.ISEMAG.COM
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SUPERIOR
.ESSEX

Superior Essex Communications

m Visit our listing and latest video

at www.isemag.com/directory

5770 Powers Ferry Rd, NW, Suite 400

Atlanta, GA, 30327, United States
770-657-6000

jeric.mccoy@spsx.com
https://www.superioressexcommunications.com

Superior Essex Communications is the
undisputed American industry leader

in manufacturing Outside Plant (OSP)
communication cables and wires. With an
extensive portfolio that includes fiber, copper,
and hybrid cables, we cater to a wide range
of broadband applications. Our products are
built to withstand harsh outdoor conditions,
showcasing exceptional durability.

CATEGORIES: FTTX | Power/Sustainability |
Rural BEAD/Digital Divide | Wireless

Taihan™

FIBER OPTICS
Taihan Fiberoptics

m Visit our listing and latest video

at www.isemag.com/directory

7250 Dallas Pkwy, Suite 400
Plano, TX, 75024, United States
201-784-1117
kmyoung@taihanfiber.com
http://www.taihanfiber.com

Designers and manufacturers of mobile power,
fiber optic, and HVAC, equipment. Altec-

fenex offers a full line of specialty trailers and
truck bodies to support both underground

and aerial telcom service applications.

CATEGORIES: C&E/Planning | Core/Legacy | FTTX

s PRODUCTS, INC. s
Signs, Tags & Markers

Tech Products, Inc.

105 Willow Ave

Staten Island, NY, 10305, United States
718-442-4900
team@techproducts.com
https://www.techproducts.com

Tech Products, Inc. is your global source

for quality identification products to the
broadband and telecommunication industries.
Since 1948, we have been making cable
markers for Fiber Optic Cable. Our brands
include Everlast®, Fasttags, TechBrite and
Tech-3D. Our customer service people

are from the industry and can help you.

CATEGORIES: FTTX | Rural BEAD/
Digital Divide Solutions | Safety

technetix

Technetix

8490 Upland Dr, Suite 200
Englewood, CO, 80112, United States
720-517-6239
brenda.stottler@technetix.com
http://technetix.com

Taihan Fiberoptics is a South Korean
company, one of the few companies
worldwide with its own vertical integrated
product lines in fiber optics with more than
45 years experience, having a total fiber
solution for broadband infrastructure.

CATEGORIES: FTTX

Team Fenex

610 lllinois Ave

Sandoval, IL, 62882, United States
800-883-3639
sales@teamfenex.com
https://www.teamfenex.com
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Technetix provides breakthrough solutions
for your broadband network evolution.

We work closely with our customers,
listening to their needs and then innovating
and delivering technologically advanced
products and solutions that enable

flexible, powerful networks, increase
revenue and market share and providing

a better overall service experience.

CATEGORIES: Core/Legacy | FTTX|
Power/Sustainability

tii technologies

Tii Technologies, Inc.

sit our listing and latest video

at www.isemag.com/directory

141 Rodeo Dr

Edgewood, NY, 11717, United States
631-789-5000

sales@tiitech.com
http://www.tiitech.com

For 60 years Tii Technologies, Inc. has been

a front-runner in developing and delivering
innovative fiber and copper solutions to

meet the rapidly changing landscape of the
telecommunication industry. Our innovative
designs have been credited with supporting
and enhancing network needs which increase
reliability while reducing overall network cost.

CATEGORIES: Core/Legacy | FTTX |
Public/Private Partnerships (P3) | Wireless

VeeX

The Verification Experts

VeEX, Inc.

2827 Lakeview Ct

Fremont, CA, 94538, United States
510-651-0500

info@veexinc.com
https://veexinc.com

Develops test and monitoring solutions for
telecommunication networks and services.
Products address all stages of network
deployment, maintenance, field service
turn-up, and integrate service verification
features across copper, fiber optics, CATV/
DOCSIS, mobile 4G/5G backhaul and
fronthaul, next generation transport network,
Fiber Channel, carrier and metro Ethernet
technologies, WLAN and synchronization.

CATEGORIES: Core/Legacy | FTTX | Testing

VETR®
FiberMap®

VETRO, Inc.

215 Commercial St, Fifth Fl
Portland, ME, 04101, United States
207-221-6627
sales@vetrofibermap.com
https://www.yvetrofibermap.com

Provides telecom industry clients with
an open architecture, cloud-based,
flexible GIS solution for the increasing
complexity of fiber optic networking.

CATEGORIES: Mapping/GIS |
Public/Private Partnerships (P3)
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VIAVI
]
VIAVI Solutions
VIAVI Solutions

m Visit our listing and latest video

at www.isemag.com/directory

1445 S Spectrum Blvd, Suite 102
Chandler, AZ, 85286, United States
408-404-3600
http://www.yiavisolutions.com

VIAVI (NASDAQ: VIAV) is a global provider
of network test, monitoring and assurance
solutions for communications service
providers, hyperscalers, equipment
manufacturers, enterprises, government
and avionics. VIAVI is also a leader in

light management technologies for 3D
sensing, anti-counterfeiting, consumer
electronics, industrial, automotive,
government and aerospace applications.

CATEGORIES: Core/Legacy | FTTX | Testing | Wireless

VIVAX
METROTECH

Vivax-Metrotech Corp.
3251 Olcott St

Santa Clara, CA, 95054, United States
800-446-3392

salesusa@vxmt.com
https://www.yivax-metrotech.com

GO TO WWW.ISEMAG. COM/DIRECTORY

Manufactures products for buried utility
locating, fiber optic cable locating, ferrous
metal detection, coating analysis, and
performing ACVG surveys on cathodic
protected pipes, finding sheath to ground
faults on cables, inspecting the interior of
pipes and ducts, and mapping of buried
utilities. Products are backed by our network
of distributors and service centers.

CATEGORIES: C&E/Planning | Mapping/GIS | Testing

Western Pacific
Telecommunications

Western Pacific
Telecommunications

4147 Avenida de la Plata

Oceanside, CA, 92056, United States
760-509-4417
mramirez@wptele.com
http://wwwwptele.com

Western Pacific Telecommunications offers
high-technology fiber optic Outside Plant
products for a worldwide market that desires
only top-quality components for their FTTX
networks. All products are manufactured
from only high-quality raw materials that
meet or exceed design expectations as
specified by established industry standards.

CATEGORIES: Core/Legacy | FTTX | Network
Transformation/Simplification

FOR THE LATEST PRODUCTS

ISE 2024 BUYER'S GUIDE

M
PLASTICS

The kdect Piping Soltion

WL Plastics

3575 Lone Star Cir, Suite 400

Fort Worth, TX, 76177, United States
682-831-2700
wisales@wlplastics.com
https://wwwwlIplastics.com

WL Plastics is the largest High Density
Polyethylene (HDPE) pipe manufacturer

in North America. With 8 state-of-the-

art manufacturing facilities, experienced
production personnel, and dedicated customer
service, we are your ideal conduit pipe supplier
for Power and Communications applications.

CATEGORIES: Core/Legacy | FTTX|
Power/Sustainability

ZY X EL

COMMUNICATIONS

Zyxel

1130 N Miller St

Anaheim, CA, 92806, United States
714-632-0882
https://www.zyxel.com/us/en-us

B SEE AD ON PAGE 9

Zyxel is a global networking product leader,
pioneering IP technology for 30+ years. We
provide 5G NR, LTE, multi-gig broadband
gateways, and Wi-Fi solutions, connecting
over 400,000 businesses worldwide. Based in
Anaheim, California, our dedicated logistics
and engineering teams ensure unparalleled
service and support to our partners.

CATEGORIES: FTTX | Network Transformation/
Simplification | Wireless
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TAP

PING INTO
ommunities

TAP networks can be a higher-value
FTTH architecture that makes rural

deployments more feasible.

BY PAUL HUBBARD

iber-to-the-home (FTTH) architec-
tures are bringing new levels of con-
nectivity to eager subscribers all over
the world, and the uptake has been
breathtakingly robust.In 2022 alone,
20 million new fixed broadband con-
nections were deployed worldwide, the
majority of which were made via FTTH.
In fact, of the 1.38 billion fixed broad-
band connections in operation globally by

40

March of 2023, fully two-thirds of them
were FTTH connections.!

Going forward, the new fiber frontier is
the rural market, and with this sharpened
focus come new challenges that didn't exist
in urban and suburban deployments of the
past. For the providers who are racing to
spread fiber to the furthest reaches of their
service areas, it all really boils down to a
single metric: feasibility—which includes

a number of technological and economi-
cal components, such as ROJ, total deploy-
ment costs, and average revenue per user
(ARPU), among others. Optical terminal
access point (TAP) architectures can make
rural markets more feasible to serve.

The Challenges—and an
Architectural Solution

The lower population densities of rural
communities, the large variations in dis-
tance between premises, and their dis-
tance from central offices and other
distribution infrastructure, have com-
bined to keep these communities among
the most frequently underserved in the
nation. Simply put, the miles of required
fiber and handful of customers simply do
notadd up into a feasible business case. At
least, not until recently.

Over the last few years, the U.S.
Federal Government has recognized
the need to ensure all citizens are able
to participate in our increasingly con-
nected digital society, and to this end

ISE: ICT SOLUTIONS & EDUCATION



has allocated significant funding to sup-
port the deployment of broadband net-
works to those communities who lack
reliable, high-performance connectivity.
Right now, the largest component, by far,
is rural connectivity. The road to closing
the “digital divide” runs through these
long-overlooked communities.

With more than $100 billion committed
to expanding the reach of communications
networks from coast to coast, service pro-
viders are getting some much-needed help
in bringing the feasibility equation back

FIGURE 1

single
1-cable fiber

49808584 © Ej Rodriquez Photography | Dreamstime.com

to homes

tap

into balance. Ongoing fund releases are
earmarked to support rural fiber deploy-
ments, including the recent $42.45 bil-
lion allocation for the Broadband Equity,
Access, and Deployment (BEAD) program
under the Infrastructure Investments and
Jobs Act (ITJA).

However, as large as this investment is,
the task ahead is much, much larger. With
millions of rural households to connect—
and FTTH connection costs often rang-
ing from $6,000 to $10,000 (or more) per
house passed—it’s clear that, even with
unprecedented funding levels, cost gaps
exist, and service providers are expected
to step up and make investments of their
own. Yet, the average revenue per user in
such deployments has very little wiggle
room to improve, so providers must reduce
upfront costs as much as possible to fulfill
the federal mandate and still pursue a fea-
sible business case.

It’s in this part of the equation that TAP
architecture can help expand and accel-
erate FTTH network deployments, by
reducing the time, cost, and labor required
to connect individual residences and
increase the number of homes passed.

The Business Case
for Optical TAP
Unlike more traditional split architectures
such as centralized split, which employs
one or two stages of splitters (one out of
the central office or headend and the other
closer to the subscriber), optical TAPs draw
against the fiber cable’s optical link budget
via a physical TAP splitter (See Figure 1).
The effect is that the new TAP connec-
tion siphons a portion of the signal to the
connected customer yet allows the rest of

to homes

tap

FTTX/OPTICAL NETWORKS

“...providers must
reduce upfront
costs as much as
possible to fulfill the

federal mandate

and still pursue o
feasible business
case.”

the signal to continue to its next TAP con-

nection. Indeed, this approach somewhat

mimics how a coaxial part of a Hybrid

Fiber Coax deployment is built.

Each TAP can serve one or more res-
idences, extending as far out as needed
until the optical link budget is exhausted
or the maximum number of subscribers
per optical line terminal (OLT) is reached—
usually up to 32 connections, or even up to
64 where XGSPON is employed. For rural
communities where passed home density
canbe aslow as 10 homes per mile (or even
less), optical TAPs can help a single fiber
run to cover a vast linear distance in a
remarkably economical way.

The advantages of the TAP architecture
are many and significant, and all improve
rural FTTH feasibility for providers:

« Less fiber cable is required. Fiber
TAPs enable service providers to run
low-fiber count cable throughout the
rural deployment, reducing inventory
complexity and simplifying network
design. While a more traditional fiber
architecture would require 256 individ-
ual fibers to connect 256 subscribers,
TAP architecture can connect the same
number of subscribers with four fibers

to homes

tap
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FTTX/OPTICAL NETWORKS

FIGURE 2

Centralized

(using 16 TAP terminals per fiber, each

TAP serving four customers)—and with

substantially less overall cable length.
- Less supporting infrastructure is
required. Traditional centralized
FTTH networks also require a great
deal of distribution infrastructure in
the form of outdoor fiber cabinets. This
extrainfrastructure can involve secur-
ing clearances or right of way (ROW),
extensive permitting and dealing with
zoningissues, as well as the added cost
of installing and maintaining the opti-
cal splitters. Optical TAP architecture
does not require cabinets or splitters
in typical deployments, reducing both
the upfront and ongoing network costs.
Lighter cable is easier to handle and
install. Lower-count fiber used in TAP
architectures provides more linear feet
per spool, so providers can cover rural
communities’ longer-distance cable
runs more efficiently. This also means

less transportation cost and less waste.
Also, because lower-count fiber is slen-
der and lightweight, it’s a strong candi-
date for quick and economical aerial
deployments and can beinstalled in nar-
rower conduits for buried deployments.
« Labor costs are reduced across the
deployment. Compared to centralized
splitarchitecture, optical TAPs and their
lower-count fiber infrastructure reduce
costs throughout the process by reducing
the amount of labor required to design,
deploy, and activate FTTH networks.

42

Total Cost of Deployment

Customer
Connection
(materials

plus labor)

[Fazi=]  Actives
e Materials
[r==] (OLT/ONT)

Passives
Materials

Installation

Engineering /
Planning /
Permitting

« Planning for future expansion is eco-
nomical. While TAP architectures are
more difficult to expand after deploy-
ment as compared to splitter-based
architectures, service providers have
the option of using TAPs with extra
ports as an economical hedge against
future subscriber growth. The future
availability of these unused ports sim-
plifies the addition of new connec-
tions. Likewise, should a cable’s link
budget tighten too much, these mul-
tiport TAPs with spare ports can like-
wise be replaced with TAPs featuring
fewer ports.

Modeling the

TAP Advantage

As a provider of FTTH network infra-
structure solutions, CommScope modeled
the real-world impact of TAP architecture
deployments against a traditional central-
ized architecture within a typical rural
deployment environment (See Figure 2).

In the modeled scenario, the aver-
age per-home connection cost (includ-
ing materials and labor) favored the TAP
architecture, which delivered a 21% cost
savings when compared to traditional
centralized architecture.

The majority of the savings is driven
by the vastly reduced fiber count
requirements, as well as the associated
labor and infrastructure to support
the smaller cables associated with TAP
deployments.

o —— -~~\
¢ 2% s,
\

\ Savings ,l
\/’- -~\/

Optical ﬁ

TAP

Fulfilling the Mandate—and
Making the Business Case
As service providers step up to the chal-
lenge of making universal connectivity
a reality, they are playing a large role in
helping the U.S. Government fulfill their
mandate to ensure every citizen has reli-
able, affordable access to broadband con-
nectivity—one that so many of us take
for granted.

To lack broadband connectivity is to
be excluded from much of modern living.
Bringing this vital utility to underserved
rural communities is a noble undertak-
ing, and with the smartapplication of TAP
architecture to speed up deployments and
drive down costs, it can truly be a feasible
undertaking as well. B
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Paul Hubbard is Sr. Director Strategy,
Broadband, at CommScope, specializing in
identifying and developing market solutions
for fiber-based outside plant deployments.
For more information, visitwww.commscope.
com. Follow Paul and CommScope,
respectively, on LinkedIn: linkedin.com/in/
paul-hubbard-98524513/ and linkedin.com/
company/commscope/. Follow CommScope
on Twitter and Facebook @CommScope and
Instagram at instagram.com/commscopel/.
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SUSTAINABILITY

ts Fiber

ow the U.K. Can Speed
Rollout

Without Compromising
on Sustainabllity

Using technology to ensure
fiber projects align with the
need for a sustainable future.

BY XAVIER RENARD

70614448 © Olivier Le Moal | Dreamstime.com
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he UK. telecom sector is trying to deliver against the
entwined targets of increasing the number of homes
able to access gigabit connectivity and keeping carbon
emissions as low as possible.

Ofcom reports' thatalmost 75% of homes have access
to gigabit-capable broadband, yet the U.K. still lags behind?its
European neighbors when it comes to homes passed by fiber.
In rural areas, the challenges of rolling out FTTH are magni-
fied®*—just 40% of rural premises are now gigabit-capable, com-
pared to 80% in urban areas.

Inrural areas, traditional fiber rollout practices are too costly
tobothinstall and maintain and alternatives like wireless have
a high environmental price tag. Network builders need solu-
tions thatare built on innovation and designed for the specific
requirements of the U.K. market and prioritize sustainability.

The Fiber's Greener on the Other Side
There are very clear business cases for telecom companies to
prioritize the sustainability of their operations and networks.
With a national push for sustainability and lower carbon emis-
sions, consumer awareness of the environmental impact of
each and every asset and product they use is growing. Today’s
customers and consumers often have “green” ideals near the
top of their priorities, whether that be in their homes or part
of business projects.

A solid sustainability profile can also improve a company’s
standing before investors. A transparent record of carbon
emissions and a provable ESG strategy and reporting will find
it easier to attract funding as more investment firms identify
ESG as a priority.

The same goes for public project tenders. In 2013, the UK.
became the first country to make it compul-
sory for companies to include emissions
data for their entire organization in
their annual reports. Last year, it
became the first G20 country to
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make it mandatory for firms to disclose climate-related financial
information. Though this applied to large companies, the trend is
clear and network builders shouldn’t be surprised to find proof of
carbon offsetting a prerequisite for contracts.

Better sustainability practices can also deliver lower energy
usage. Energy consumption constitutes between 20-40% of a net-
work’s operating expenses, according to the GSMA. By reducing
the energy consumption of their networks, operators can make
significant cost savings. To unlock the potential of these savings,
operators need to measure the sustainability of their networks
all the way to the core. They have adopted the likes of Life Cycle
Analysis concepts which consider all the life stages of a product,
in order of the extraction of the raw materials, the manufacture
of the product, the transportation involved, and its end of life.

Adopting and effectively communicating environmental pol-
icies creates reputational benefits that can generate further
long-term business value. The evolution of sustainability strate-
gies can also open new avenues and revenue for telecom service
providers. For example, research by Boston Consulting Group has
shown that younger consumers are willing to pay a 10% premium
for sustainable “green” telco products.* To reap these benefits and
reduce emissions in their supply chains, service providers can
negotiate with vendors to set their own renewable energy stan-
dards and targets.

So where in the business can telecom companies implement
more efficient practices and what technologies can be adopted to
help? From cutting operational emissions, for example reducing
the number of visits to network sites in gas-guzzling vans, to using
networks that need less raw material, the possibilities are many.
But UK. telecom companies must consider the best options and
ensure that rural locations aren’t left behind.

The Rural Challenge

The dispersed nature of a rural area is the greatest hurdle that
service providers must overcome when connecting houses, build-
ings, and businesses. Data must travel further to reach the end
user. These isolated environments also mean that maintaining
and repairing a fiber network is more challenging.

Wireless connectivity such as 4G and 5G can be great options
inrural areas, as they can navigate the rough and robust terrains
that separate the amenities much easier than cable. Somewhat
surprisingly however, for the same amount of data, a 4G mobile
network consumes 10 times more energy® than fiber.

Operators have access to existing infrastructure in many rural
areas, which if used can significantly lower an operator’s impact
on the environment and time to deploy new networks, compared
to strenuous digging and new installations. By upgrading these
existing legacy networks—such as copper—to future-proofed tech-
nologies such as FTTH, companies can considerably reduce their
energy dependencies.

Physical Infrastructure Access (PIA) is one solution for fulfill-
ing the need of boosting high-capacity broadband around the
world. PIA provides service providers with the opportunity of
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FIGURE 1

fiber installation in the access network via the incumbent oper-
ator’s ducts and poles. However, operators who wish to use PIA
infrastructure must comply with rules such as cable breaking
loads and cable size.® These two constraints create a significant
challenge to cable design and consequently limit the number of
fibers that can be contained within a cable sheath that contains
breakable strength members.

The market, therefore, needs innovative solutions that
enable operators to cut emissions but are also cost effective and
high performing.

Small in Size, Big in Environmental Impact
Many leading fiber network bodies are aiming to point the indus-
try toward a more sustainable future. The FTTH Council Europe,
forinstance, has created a sustainability committee” with the aim
to promote full fiber as the most sustainable access network tech-
nology—and an enabler of multiple applications which can also
contribute to reducing the carbon footprint of our activities, such
as remote working. It has called for the industry to work collec-
tively® to support one another and make their respective activi-
ties more carbon neutral.

By analyzing the overall impact per subscriber in a PON archi-
tecture,® the “transportation” part only represents 5% and the “dis-
tribution” part 60%, but the “connection” part alone represents
35% of the overall carbon impact of the passive architecture. For a
single-fiber connection cable, the carbon impact of the cable can be
up to a hundred kilograms of COz equivalent per kilometer, but the
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fiber itself only accounts for around 2-3% of this. The rest comes
from the protection elements surrounding the fiber.

ACOME Group, amember of the FTTH Council Europe’s sustain-
ability committee, has designed a cable with PIA Compliance in
mind, that also enables cost savings and greener operations in a
number of use cases.

Its patented Nanomodule technology enables ACOME to manu-
facture cables that mirror the existing architecture of fiber infra-
structure—cables made up of 12 modules. Due to PIA compliance
and its restriction on cable size on existing poles, many install-
ers have been forced to move from the conventional 12 fiber per
module to 24 fiber per module. ACOME’s Nanomodule is able to
maintain modules of 12-fiber, thanks to its density, which is 30%
smaller than traditional cables (See Figure 1).

By maintaining modules of 12 fibers, installers can more easily
identify the color of the cable being put into a rack and they can
avoid additional fiber management. In addition, by maintaining
12-fiber modules, traditional splicing boxes can be used, allowing
greater standardization of products, and guaranteeing optimized
costs. Not only does this enable faster and easier installations, but
it also offers a decrease of 15kg CO2 equivalent per kilometer per
module compared to micro loose tube and even more when com-
pared to other current dense structures.

The Nanomodule technology also addresses key pain points
that installers face helping to reduce installation times by an
average of three hours and countless hours of maintenance times
for every kilometer of cable deployed. This is because the cable
is grease and gel free,'"® making it easy to handle and install and
eliminates the need for fiber cleaning. As the technology does
not require any fiber cleaning solvents, operators can avoid waste
pollution from both the sealing and cleaning substances that are
needed to maintain traditional cables.

The Nanomodule design saves thousands of pounds per kilome-
ter deployed in cost savings and one ton of carbon per three kilo-
meters of cables that are installed, calculated by ACOME.

Fit for Tomorrow’'s Networking Needs

If operators take the time to assess their impact and evaluate their
decisions regarding the environment, they can set clear goals for
the future and follow strategies to implement positive changes to
benefit their customers and the planet.

With innovative products from the whole fiber industry, opera-
tors can continue to commit to their environmental plans and leg-
islative demands, while also cutting costs. It is possible to act and
innovate on all stages of a product’s life cycle in order to minimize
its carbon impact. Whether it be the choice of materials, the pro-
duction processes, the packaging or the distribution, each choice
can have a positive impact on the environment. W
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Golden Resignation

What the Biggest Network Challenge Means for
Businesses and How Out of Band Can Help

BY ANALISA DOMINIC

ost are aware of the Great

Resignation (or Big Quit) of

2021, where employees volun-

tarily resigned from their jobs

amid the COVID-19 pandemic.
However, many are not as familiar with
the imminent Golden Resignation. This
economic trend refers to the projection
that a considerable portion of network
engineers will retire in the next few years,
having significant implications.

The Golden Resignation couldn’t come
at a more inopportune time. A Gartner
survey' found that demand for technol-
ogy talent still significantly exceeds sup-
ply, with almost 86% of CIOs reporting
greater competition for qualified candi-
dates. A deeper analysis of the Golden
Resignation,? conducted by Censuswide
on behalf of a leading Out of Band man-
agement solutions provider, discovered
that 86% of U.S.-based CIOs surveyed
expect atleast 25% of their network engi-
neers to retire in the next five years. This
global study, conducted in 2023, surveyed
502 CIOs and 510 network engineers in
the U.S,, the UK, France, Germany, and
Australia, asking separate but comple-
mentary questions.
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Perhaps the most important takeaway
of the Golden Resignation is that the
ever-shrinking pool of technology talent—
particularly network engineers—calls
into question the integrity of networks
for today and the future. Faced with the
reality of the Golden Resignation, it is par-
amount that companies begin to prepare
accordingly, incorporating new network
solutions like Out of Band Management
to support their limited staff.

The Dangers of Operating
with a Diminished

Network Team

Today, round-the-clock access through
resilient business networks is essential for
employees throughout an organization to
use resources and perform routine tasks.
Nevertheless, maintaining a network and

ensuringit has optimum uptime and min-
imal downtime is challenging. Resilient
networks require hands-on management
from a dedicated team of network profes-
sionals—professionals who happen to be
retiring en masse.

The worsening skills shortage of net-
work engineers is already causing trou-
ble for businesses, with nearly every CIO
surveyed saying that a decrease in engi-
neers resulted in an inability to manage
networks. Failure to maintain acceptable
service can degrade the customer expe-
rience, causing many to take their busi-
ness elsewhere, negatively affecting profits
and rapport.

Due to the proximity and understand-
ing of network engineers, they are deeply
aware of the potential weakness of their
company’s network. Consequently, less
human oversight of one’s network can
make it more susceptible to exploitation
by cybercriminals. When asked to iden-
tify the main cyber threats to their busi-
ness, U.S. CIOs ranked malware, spam and

“47% of U.S. Cl0s and engineers identified
the ability to complete network-related

tasks remotely as o top initiative to
nddress the talent shortage.”
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phishing, social engineering, and insider
threats as the most concerning. These
leaders’ fear is unsurprising, given that
the average cost of downtime (including
lost productivity and revenue, and IT labor
and post-attack expenses) caused by aran-
somware attack is $5.1 million per orga-
nization, according to CyberEdge Group.?

Interestingly, despite CIOs’ increasing
IT budgets, 59% of U.S. network engineers
believe that insufficient investment has
increased the risk of cyberattacks and
downtime, which will only exacerbate as
these professionals retire. This issue is
prevalent enough that 27% of U.S. net-
work engineers may leave their businesses
because of insufficient funding. With 98%
of U.S. engineers admitting to having to
achieve more with fewer resources in the
past three months, these departures and
loomingretirees will jeopardize the safety
and robustness of networks further.

How Out of Band Benefits
Short-Handed Personnel
One solution businesses can leverage to
alleviate pressure for short-staffed IT
teams is Out of Band management. This
provides a secure, remote connection to
IT network environments during outages
or disruptions in communications to the
primary WAN/LAN. Out of Band technol-
ogy includes serial console servers, which
open an alternative pathway via a sepa-
rate management plane, allowing network
engineers to remediate physical and virtu-
ally connected devices.

Out of Band management is a much-
needed boon for depleted teams, as it
enables them to restore networks through
remote access to a backup quickly.
Additionally, Out of Band management
will help engineers increase overall resil-
iency and flexibility, saving their compa-
nies from suffering the usual lost resources
and revenue brought about by outages.
This technology is also invaluable for first-
day initial deployment and everyday net-
work management.

It also empowers engineers to lock-
down network elements and restrict access
from any location during cyberattacks.
For example, if a breach occurred due to
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“B6% of U.S.-baosed Cl0s surveyed expect
“ at least 25% of their network engineers to

retire in the next five years.”

malware or ransomware, engineers could
use the console port to disable access to
impacted network equipment, thereby iso-
lating the incident. In addition to shutting
down servers to protect private data, engi-
neers can disconnect WAN connections to
isolate a breach further; likewise, should
engineers be unable to regain control of cer-
tain network assets, they can power off using
remote PDU control capabilities. Also, engi-
neers can use Out of Band management to
reconfigure devices to factory default and
later rebuild them through the console port.

Additionally, it can accelerate various
network processes. In particular, the abil-
ity to deploy, manage, and remediate busi-
ness networks remotely provides reduced
IT teams more time to focus on other crit-
ical tasks, such as business performance
and customer satisfaction. Similarly, Out
of Band management makes networks bet-
ter adapted for hybrid employees, as engi-
neers can securely access and manage the
network from any location. In fact, 47%
of U.S. CIOs and engineers identified the
ability to complete network-related tasks
remotely as a top initiative to address the
talent shortage. Organizations can also
use Out of Band technology as a recruit-
ing tool because it expands geographical
reach, provides flexibility to busy work-
days, and presents a valuable upskilling
opportunity to engineers.

An Investment Today Is
Money Saved Tomorrow

Out of Band solution providers incorpo-
rate automation, Al, and other emerging
technologies like 5G into their offerings.
Most CIOs and engineers believe that such
technologies will be crucial to overcom-
ing the tech skill shortage brought on by
the Golden Resignation. For example, in
the case of automation, businesses can
establish automatic configuration and
operation of network infrastructure in
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data centers and remote edge locations.
Likewise, Out of Band solutions permit
companies to set up automated alerts,
which send SMS notifications to engineers
concerning IT infrastructure; plus, net-
work solutions, like failover to cellular, will
automatically prevent downtime.

Concerning 5G, best-in-class Out of
Band offerings—including Opengear’s
Smart Out of Band solution—can support
resiliency in 5G-powered networks and
edge locations. While only 53% of U.S.
engineers fully rely on 5G for remedia-
tion of network issues, 5G deployments
empower them to enhance the end-user
experience, boost revenue, and improve
process efficiencies. Nevertheless, invest-
ing in new technologies, like automation,
Al, 5G, and—most notably—Out of Band, is
a difficult decision today for businesses.
The ongoing economic downturn squeezes
budgets, making companies believe that
investments in new technologies are lux-
uries they cannot afford. Although this
hesitancy from businesses is understand-
able, ultimately, the benefits of Out of Band
will quickly outweigh any losses incurred
from downtime. B
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2023's
—mergent
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—Nterprise
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Derm.is Thankachan of Lightyear .\\‘
explains the trends and shifting
priorities in enterprise telecom
purchasing they discovered in 2023.

BY DENNIS THANKACHAN

023 has presented enterprises with quite the set of hurdles

and opportunities to manage through: inflation, interest

rate hikes, innovation in AJ, supply chain ups and downs,

and so much more. At Lightyear, we observe firsthand how

macro trends and new technologies directly impact enter-
prise technology purchasing decisions because our company
helps enterprises optimize their telecom procurement with soft-
ware. Here, I'll run through a few of the most salient trends we've
observed this year around enterprise buying.

Network Procurement Shift

from Expansion to Cost Optimization

In 2021/early 2022, a majority of network procurement requests
coming through Lightyear’s platform were around network or
facilities expansion, along with a continuation of COVID-19-related
operational changes. Naturally, in an environment where capital
was freely available and the economy was running hot, compa-
nies were expanding rapidly.

Coinciding with changes in interest rates, inflation, and the
global economic outlook, in mid-2022, enterprise procurement
requests on our platform shifted heavily toward network consol-
idation and cost optimization among enterprise clients. Rather
than buying new services, enterprises began scrutinizing network
budgets to get rid of unnecessary services, accelerate technology
changes that could cut costs, and rebid services where cost cuts
appeared plausible.
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Here are a few of the most common cost optimization trends
we've observed within our user base:

Acceleration of Complex Cost-Saving

Network Transformation Projects

Examples include shifting from an on-premises voice system to
a cloud-based voice system or sunsetting an MPLS network in
favor of SD-WAN overlay and internet connectivity underlay.
These changes can reduce network costs, sometimes significantly,
but also involve potentially gnarly implementations with many
moving parts and sometimes many vendors. In an environment
where costs mattered less, enterprises were more likely to avoid
these technology changes.

Aggressive Cost Benchmarking,

New Vendor Introductions, and Bulk Procurement
Enterprises are sharpening pencils on ideal cost benchmarks
for network services (often utilizing target $ / Mbps) and uti-
lizing a variety of procurement tactics to hit cost targets. We've
seen enterprises become more willing to embrace new vendor
MSAs to increase RFP competition and buying services in bulk
to take advantage of potential discounts. Software tooling and
datasets that can help enterprises accomplish these tasks have
been en vogue.
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Investment in Better Organization Aimed at
Rationalizing Unnecessary Services or Capacity
Enterprises often utilize spreadsheets, internal systems, or some-
times nothing at all to track network services within their foot-
print, often leading to disorganization. These systems require
manual input to stay on top of service details and can lead to
renewal deadlines getting missed or continued payment for ser-
vices that are no longer needed. We've seen a big enterprise push
to get organized with more dynamic software with the objective
of disconnecting unnecessary network services, reducing capacity
where possible, and taking advantage of renewal optimizations.

Overall, in 2023 we've seen enterprise CIOs more willing than
ever to embrace potential change to achieve cost savings.

Going from SD-WAN 1.0 to SD-WAN 2.0
Enterprise SD-WAN conversions began in the early 2010s, coin-
ciding with widespread availability of high-speed broadband,
allowing enterprises to orchestrate site-to-site traffic over the
public internet at much lower cost and higher flexibility. Over
the course of the 2010s, enterprises that had generic WAN use
cases mostly turned down MPLS networks in favor of commodity
internet underlay and SD-WAN overlay. Today, we are most of the
way through this SD-WAN transformation within the enterprise.
More recently, enterprises have seen their WAN needs change:
« Enterprises have seen the perimeters of their WAN shift to
accommodate many more devices and endpoints, especially
with the advent of remote work.
Enterprise applications and data have shifted primarily from
the premise to the cloud.
« There has been a significant shift in the cybersecurity threat
landscape with a huge increase in potential surface area of attack.
Today, enterprises are re-evaluating their WANSs, and seeking net-

work topologies that align with these trends-vendors that have
robust middle-mile networks, security offerings embedded within
their SD-WAN offering (SASE), and more cloud-centric reporting
and orchestration capabilities. There is a “new school” of SD-WAN
vendors emerging that have built their businesses around the
above needs, and we now see enterprises sunsetting SD-WAN “1.0”
vendors in favor of this new breed of SD-WAN vendors. Although
the first wave of SD-WAN transitions is mostly complete, this wave
of SD-WAN conversions has only just begun.

Satellite’'s Entry Into the Enterprise WAN
The first generation of satellite ISPs were not passable as primary,
or even backup options, within enterprise WANs because reli-
ability, latency, and speed were significant problems due to sheer
distance traveled (from earth to satellite and back) and antenna
technology utilized. In 2022, Starlink introduced low earth orbit
(LEO) satellites with improved antenna technology that provided
performance comparable to a terrestrial broadband connection,
but with global reach.

We are currently seeing a major uptick in requests to utilize
Starlink as a primary or backup connectivity option in rural or
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“Rather than buying new services,
enterprises began scrutinizing network
budgets to get rid of unnecessary

services, accelerate technology changes
that could cut costs, and rebid services
where cost cuts appeared plausible.”

underserved areas where high-speed broadband or dedicated fiber
is unavailable. Previously, satellite options were not explored for
these use cases. We've also seen a big push from ISPs to resell man-
aged versions of Starlink, with enterprise level support options
being offered alongside the baseline service.

From Public Cloud Back to Private Cloud
From the mid-2000s to today, enterprises have largely shifted
data storage and compute from the premise to the public cloud, as
the public cloud offered significant improvements in ease of use,
flexibility, and ease of maintenance with lower risk of technol-
ogy obsolescence. However, as public cloud utilization has grown,
enterprises have observed that cost curves for public cloud utili-
zation scale non-linearly, meaning the highest-usage enterprises
often pay a significant premium to run things out of the public
cloud. Also, the public cloud is best built for commodity compute
and storage use cases but often doesn't offer the flexibility required
for highly customized or intensive workflows (today this is of most
relevance to artificial intelligence).

As enterprises rationalize budgets in 2023 and emerging com-
panies build infrastructure around Al we've seen a push toward
private cloud and hybrid cloud infrastructure relative to years
past. When workloads can be run more cheaply in a private cloud
instance, or significant customization or flexibility benefits a
workload, private cloud is winning. Compliance and security pos-
ture are also easier to customize and document in a private cloud
environment. In the long run, workloads will live where they oper-
ate most efficiently from a cost and performance perspective.

So, What's Next?

COVID-19 prompted a wave of accelerated digitization, and the
recent economic downturn appears to be prompting another wave
of acceleration toward cost-saving digitization. Although macro
circumstances are likely to continue to dominate enterprise deci-
sionsin 2024, it'll be interesting to see how Al and other new tech-
nologies impact things. B

Dennis Thankachan is the CEO and Co-Founder of
Lightyear. For more information, visit lightyear.ai/.
Follow Dennis on LinkedIn: linkedin.com/in/
thankachan/. Follow Lightyear on Twitter @
lightyearai and Linkedin: linkedin.com/company/
lightyearail.
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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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