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EDITOR’S NOTE

W hen the Biden 
Administration announced 
that more than 350 

organizations would participate in the 
White House Infrastructure Talent 
Pipeline Challenge, broadband was 
cited as one of three critical sectors for 
workforce development. 

The need for an expanded fiber 
workforce has never been more pressing 
as communities and providers set 
aggressive fiber build targets. By 2025, 
AT&T and Frontier plan to deploy 
fiber to 30 and 10 million locations, 
respectively. Lumen will pass 12 million 
sites by 2027, and Brightspeed will 
pass 3 million in the same time frame. 
Meanwhile, more than 250 electric co-
ops plan to deploy broadband service. 

TRAINING PROGRAMS ABOUND 
Several industry organizations offer 
fiber training programs: the Fiber 
Optics Association (FOA), the 
Fiber Broadband Association, the 
Communications Workers of America 
(CWA), Light Brigade and NTCA–
The Rural Broadband Association. 
Working with community colleges and 
vocational schools, these organizations 
provide technology education, career 
placement and curricula. 

The FOA certified nearly  
90,000 fiber technology workers 
with 120,000 certifications through 
partnerships with community colleges 
and vocational schools. 

The CWA has partnered with 
AT&T and Corning to offer and 
expand training and apprenticeship 
programs. AT&T and the CWA  

plan to design broadband 
apprenticeship programs, work with 
community colleges to develop career 
options for current employees, and 
streamline tuition reimbursement for 
AT&T’s union employees. In addition, 
the CWA partnered with the Chabot-
Los Positas Community College 
District in California, and the FBA 
offers its OpTIC Path program through 
community colleges. 

In Louisiana, Bossier Parish 
Community College, which will offer 
the OpTIC Path program, says it 
needs a way to support fiber network 
expansions to help the state close its 
digital divide by 2029.

Schools aren’t the only entities 
actively ramping up fiber labor 
education. Mississippi-based Alcorn 
County Electric Power Association 
(ACE Power) is active and makes  
the OpTIC Path program available to  
its employees. 

CLOSING THE FIBER SKILLS GAP
Expanding the number of skilled 
technicians is a critical hurdle to 
reaching fiber deployment goals. 
Improving the density of fiber 
broadband communities requires 
creating a pipeline of skilled workers
It’s a worthwhile undertaking. By 
enhancing the fiber broadband 
workforce, providers create new 
career and economic development 
opportunities. v

Creating a New 
Fiber Broadband 
Labor Pipeline

As municipalities and service providers pursue fiber 
expansions, a larger labor force is required to transition 
plans from paper to reality.
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Don’t look to a polarized Congress, possibly deadlocked FCC, or a chance for peace in 
Ukraine to make your business plans work. Fortunately, you may not have to. At least 
a partial cure lies in good contingency planning and exploration of new financing 
methods. Here’s how to get it done.

By Steven S. Ross / Broadband Communities

The year ahead offers enormous opportunities but 
serious hazards for broadband deployers. Interest 
rates are high and may continue to climb a bit more. 

Aside from state and federal largess, money is becoming 
harder to get. Shortages of labor, electronics and fiber can 
only get worse. Design, software and engineering talent 
looks to be in adequate supply. Availability of management, 
legal and business consulting talent also looks OK, although 
only in some places. But thanks to over-the-top streaming, 
the business case has never been easier or potentially more 
profitable for all but the national carriers.

On the plus side, about $50 billion in federal money is on 
the table to fund deployments, and about $30 billion is spread 
over the next five years or more in direct subsidies to broadband 
customers or from the FCC to broadband operators. 

But none of the paths are straight or well-marked, and 
almost all are subject to nasty events worldwide and in the 
U.S. Deployers calling me for advice are not as well schooled 
in the history or implication of shortages, inflation or high 
interest rates as they should be. Those familiar with the 
stagflation of the 1970s and shock of 2007–2009 do not fully 
grasp the sources of today’s problems, or the solutions. 

I hear far too many glib solutions from politicians of all 
stripes. Republicans complain about inflation but offer no real 
solutions. Many Democrats believe that a dollar can be spent 
more than once and refuse to set priorities.

INFLATION ISSUES
There are no real solutions right now. The causes of today’s 
inflation rest mainly in the COVID-19 pandemic and in 
Russia’s invasion of Ukraine. Inflation rates are already 
trending down in the U.S., but inflation has been and will 
remain more onerous among all major U.S. trading partners. 
All of that adds up to confusion. 

If inflation lessens in the nation, it would be reasonable to 
expect, for instance, that the Federal Reserve would slow, stop 
or even reverse the 2022 interest rate hikes. But if the rest of 
the world continues to suffer, central banks elsewhere will raise 

their interest rates. That would tend to weaken the dollar, so 
buying goods overseas will get more expensive for Americans. 

Oil does not count, because it is almost universally 
priced worldwide in dollars anyway. But part of the reason 
oil and natural gas prices have not risen even higher is that 
China is not producing goods at full capacity as it continues 
COVID-19 lockdowns. That, in turn, produces scarcity that 
raises prices of those goods.

If the Ukraine war suddenly ended because of, say, 
a leadership change in Russia, then energy prices would 
immediately plummet. Food prices would soon follow. We 
can hope, but we cannot plan for it.

In the U.S., prices are not likely to fall as far as elsewhere, 
because labor shortages here have helped drive up wage 
rates for lower-paid service workers. That, in turn, makes 
broadband deployment labor pricier. 

The argument that out-of-control federal spending, 
mainly on COVID-19 relief the Republicans scream about 
and the 2017 federal tax cuts Democrats dislike, has added to 
inflation does not seem to hold much water. For one thing, 
inflation heated up this year as the federal annual deficit 
dropped by well over a trillion dollars. For another, again, 
inflation has been worse elsewhere. And though the federal 
debt grew, private debt shrank. 

Debt creation does add to the supply of money, which 
normally increases inflationary pressures, but the Federal 
Reserve compensated somewhat. And controversial spending 
as for infrastructure (including broadband) theoretically 
makes the economy more efficient, reducing prices. 

Some federal actions, such as forgiving student debt, 
cost less right now than one might imagine – the money has 
already been spent on college tuition, so the real “loss” is the 
interest the government won’t collect going forward. But 
forgiving student debt makes the students more creditworthy 
so they might be expected borrow more. 

All this raises the cost of broadband deployments. If a 
deployer borrows at 7 percent to build a $10 million system 
that won’t reach cash flow breakeven for three years, servicing 

Surviving and Thriving in 2023
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the debt adds about 20 percent – the 
interest rate times the extra loan 
period to the capital cost. The $10 
million system now costs $12 million 
to build. Deployers have a way to 
reduce that now. Serving bandwidth 
only, neighborhood fiber can be lit as 
it is built. One would expect that this 
would increase marketing costs, but it 
hasn’t. The most savvy deployers are 
just marketing door-to-door and letting 
local officials publicize and take credit.

DELAYS
Breakeven can also be delayed by 
equipment and labor shortages, and 
those delays take time to calculate. 
I discussed this in an earlier column 
(bbcmag.com/community-broadband/
bandwidth-hawk-financing-just-
got-extra-complicated-broadband-
communities-has-your-back) and 
a workshop at the BroadBand 
Communities Summit last May  
in Houston.

Obviously, delays can be 
expected to increase when $42.5 
billion in federal funds begins 
flowing this summer through state 
offices established in the Broadband 
Equity, Access, and Deployment 
(BEAD) Program (see bbcmag.com/
multifamily-broadband/bandwidth-
hawk-federal-broadband-funding-time-
to-act). Chinese production snags for 
equipment are likely but labor shortages 
are even more likely as demand rises 20 
to 25 percent throughout the expected 
five-year BEAD buildout. Remember 
that $10 million system? The rise could 
now be closer to $14 million! There is 
some room for negotiating payment 
upon delivery.

ALTERNATIVE FINANCING
That, in turn, leads to deployers 
exploring other financial alternatives. 
One example: have builders 
of new multiple-dwelling-unit 
(MDU) complexes or planned unit 
developments fund the deployment. 
The broadband carrier that would 
normally deploy now earns its keep 
by offering turnkey management. 
Would the pricing be bulk? It depends. 
Low-income tenants, for instance, 
are eligible for a $30 monthly federal 

subsidy paid directly to the deployer. 
Doing that when broadband is part 
of the rent still needs to be sorted out. 
MDUs and rented single-family homes 
are clearly the deployer sweet spot. 
For details and data, see bbcmag.com/
multifamily-broadband/bandwidth-
hawk-new-broadband-deployments-
for-new-housing-yes-but-dont-believe-
everything-you-hear.

If available, condo homeowner 
associations could use their funds to 
pay for the deployment. Because they 
tend to run at breakeven, they cannot 
take advantage of depreciation as a 
tax deduction. The deployer and its 
financiers can. So these deals tend 
to have the deployer take the money, 
lease the system back to the condo 
(with the lease payments covering the 
condo’s loan costs, if any) and hand 
over the fully depreciated system after 
five years (the IRS limit) or a bit longer. 
Deployers can often work through 
consultants, state officials or local 
bankers to help arrange investments.

Major carriers entered what quickly 
became a high-interest environment in 
2022 with bloated balance sheets that 
they generally want to reduce in size. 
The normal way to do this is to have 
smaller local carriers, often with federal 
funds available, build systems and 
establish cell sites, then lease them (or 
at least backhaul) to major carriers. The 
national carriers provide sure cash flow, 
making smaller carriers’ lenders more 
comfortable. Leases must be carefully 
structured to keep them off the major 
carriers’ balance sheets.

The profit problem for major carriers 
is that they must own an exclusive cell 
site to establish a competitive advantage 
that doesn’t involve price cuts to 
customers. But federally funded BEAD 
projects must be open-access, with 
nondiscriminatory access to all carriers. 
So expect major carriers to apply for 
federal funds themselves and eventually 
lobby for rule changes. Local deployers 
must work in their states to achieve the 
right balance.

The FCC model, using 
Universal Service Fund money from 
(disappearing) voice phone fees to 
subsidize operating costs but not 

build systems, seems to be outdated. 
And the fund itself is evolving to tax 
broadband traffic rather than voice. But 
as 2022 ends, the FCC is hobbled by 
the lack of a working majority. The two 
Republicans and two Democrats on 
the commission have been more cordial 
than many other niches in the federal 
government but cannot act boldly 
enough. As this article went to press, a 
full Senate vote on the Biden nominee, 
Gigi Sohn, has been blocked for a 
year. The nomination dies unless she is 
approved in a lame-duck session before 
the new Congress is seated in January.

At the very least, some additional 
funds could be reallocated to subsidize 
telemedicine and remote mental health 
access. Those programs have been 
successful but underfunded and judging 
by the applications, could easily make 
good use of twice the roughly $1 billion 
allocated to them now (see fcc.gov/
connecting-americans-health-care).

Deployers and potential deployers 
must pay extra attention to the new 
FCC broadband availability maps that 
were due to be formally released just 
before Thanksgiving and finalized late 
this coming spring.

All of this requires that federal and 
state governments pay more attention 
to the availability of money, not merely 
its cost as expressed by interest rates. 
The Federal Reserve, for example,  
needs to lighten up on funds for 
building infrastructure such as 
broadband that lead to overall cost 
savings in the economy. And no 
infrastructure returns calculatable 
economic benefits faster than 
broadband. All that new federal funding 
can’t help deployers unless the deployers 
can raise their share. Fortunately, many 
states have indeed stepped up with their 
own funding mechanisms. v

Steve Ross is 
the founding 
editor and now 
editor-at-large 
for BroadBand 
Communities. 
He can be reached 
at steve@bbcmag.
com.
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Though multifamily market players and amenities have changed, the principles of the 
multifamily business are still the same.

By Bryan J. Rader / Pavlov Media

I recently attended the National Multifamily Housing 
Council 2022 OPTECH Conference & Expo in Las 
Vegas along with several of my associates. It was great 

to float through the exhibit floor and meet with long-time 
industry friends, peers and competitors.

“You’ve been going to these things for a long time,” one of 
my associates commented as we walked along the trade show 
aisles. “Has the multifamily industry changed much over the 
years?”

I had to think about it for a minute. I’ve been a part of this 
industry since the 1990s. I’ve seen good cycles, destructive 
cycles, occupancy problems, overbuilding and rapid growth in 
new urban markets. 

Yes, some things constantly change. For example, floor 
plans used to have computer nooks and closed kitchens. Now 
they are more open, with 9- and 10-foot ceilings. But is the 
business different?

Just as I turned to my team member to answer this 
question, I noticed he was eating bourbon-infused gelato he 
had found in one of the exhibitor’s booths. Hmmm ... he’ll 
never remember my answer anyway.

I looked around the Vegas trade show floor. Was it 
different from the ’90s? Software, smart-home gadgets, Wi-Fi, 
digital marketing. Those are new. But was the multiple-
dwelling-unit (MDU) space different than in the past?

After pondering this for a moment – and no, I did not 
try alcohol-infused ice cream – I responded. “No,” I said. “It 
hasn’t changed.”

“How could that be?” one of my teammates asked. “I bet 
most of these companies weren’t even around five years ago.”

COMMON MULTIFAMILY PRINCIPLES 
Probably true. But the principles of the multifamily business 
are still the same. Owners, managers, investors, and 
technology people all try to figure out how to build attractive 
communities with the right amenities and floor plans and fill 
them with residents willing to pay a premium to live there.

That was the same objective 30 years ago. Yes, the 
amenities have changed. Gone are the tennis courts and 

indoor racquetball courts in the clubhouse. Pet walking areas, 
green spaces and Amazon storage lockers are in their place. 
But the dynamics of the business? Not very different. 

Build them. Rent them. Lease them. Keep them happy. 
The question attendees thought as they perused the floor was, 
“Can your product or service help me with that?”

Now, much technology has changed. But the end game for 
successful vendors to support the apartment industry is still 
the same. Can broadband providers contribute to this goal?

I’m convinced many services such as managed Wi-Fi, fiber 
to the home, and digital door locks on the floor can help. 
Vendors in this space should always be prepared to explain 
the reasons they can help MDU owners, just as they did 30 
years ago. That hasn’t changed at all.

I stopped one of the long-time consultants in the exhibit 
hall that same day and asked him if he thought things had 
changed. He said no, other than he had looked a lot younger 
back then!

ADDRESSING PROPERTY NEEDS
Internet service providers should realize that the market 
is similar today. We still must find ways to meet the needs 
of property owners and recognize that these needs are the 
same today as they were when many of us first entered this 
business.

Some markets see radical change. Just ask Toys“R”Us, 
Radio Shack or Yellow Cab. But MDU? No, not that much.

Broadband providers’ solutions must contribute to MDUs’ 
lease-up, resident retention, and operating performance. “That 
will never change,” I said, exiting the trade show floor.

OK, maybe that was the bourbon ice 
cream talking …  v

Bryan Rader is the president of MDU  
for Pavlov Media. His monthly column 
won an American Society of Business  
Press Editors (ASBPE) Central Regional 
Azbee Award. 

Has the Multifamily Market Changed?
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It all boils down to consistent connectivity and proper infrastructure.

By Rick Haughey / National Multifamily Housing Council and Valerie M. Sargent / Broadband Communities

In the first week of November, the nation’s top multifamily  
housing providers and their supplier partners gathered at 
the Wynn Las Vegas for the annual National Multifamily 

Housing Council (NMHC) OPTECH Conference & Expo. 
On the agenda? Multifamily operations and technology and 
how to generate workflow efficiencies while creating a better 
resident experience.

BroadBand Communities was there as part of an 
ongoing partnership with NMHC. In the OPTECH Cool 
Communities sessions, BroadBand Communities highlighted 
owners and broadband providers that have partnered to 
deliver top-notch connectivity to apartment residents. The 
collaboration and conversation will continue at Houston’s 
upcoming BroadBand Communities Summit in May 2023. 

So, what were the major themes at OPTECH this 
year? A few topics emerged in session after session centered 
around the importance of consistent connectivity and proper 
infrastructure. Here are a few.

CENTRALIZATION, AUTOMATION AND DATA
This year’s overarching conference theme was centralizing 
processes and systems and automating wherever possible.  
This starts with virtual tours, leasing processes, and 
marketing as part of a centralized operations strategy, but 
it is expanding toward centralizing maintenance and other 
services where possible. 

This latest trend has arisen partly due to staffing 
challenges in recent years. Some companies successfully 
pool resources or services for small groups of multiple 
communities. This creates more efficiency and can have a 
substantial cost-saving benefit – but getting it right while not 
negatively impacting the resident experience can be tricky.

Centralization and automation also create data going 
back and forth from communities to headquarters, causing 

data transfer challenges. There needs to be more consistency 
among the different technologies on data reporting, and 
data definitions are often unique to organizations. A data 
dictionary or business glossary is an ongoing process and will 
continue to evolve – it’s not possible to wholly finish defining 
data. Panelists agreed that most insufficient data comes from 
weak front-end systems, user error in data entry and process 
issues, so the emphasis was placed on being disciplined to 
check the data and ensure it’s accurate before it is published. 
That builds organizational trust in the data. 

There is a desire to leverage this abundance of new 
data and analytics to drive decision-making and optimize 
performance. Machine learning and artificial intelligence 
(AI) can help in this process, but it’s still evolving. If data is 
clean and there is a lot of it, AI can add value and speed to 
previously manual processes. 

Though AI intends to remove biases, there is increasing 
concern and interest in potential unintentional bias from the 
algorithms that drive AI applications. Conference panelists 
recommended viewing AI as a supplement to rather than a 
replacement for human-driven processes. 

Reliable connectivity is essential to all technology-driven 
processes at the property level as communities transfer data 
from districts to corporate. But protecting that data and 
consumer privacy and complying with new and anticipated 
regulations was also mentioned as a growing challenge. 

SMART-HOME TECH AND ELECTRIC VEHICLE 
CHARGING
Though the options for providing residents with excellent 
connectivity and innovative home technology have expanded, 
so have the complexity and confusion about the right path. 
Attendees explored the entire connectivity and intelligent 
building landscape, trying to gain clarity on which decisions 
to make and how best to incorporate access control utilization 

Top Themes from the 2022  
NMHC OPTECH Conference
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for virtual tours, package lockers, smart 
appliances and other smart amenities. 

Knowing which property technology 
(PropTech) decisions will create 
redundancy in broadband is vital. So is 
knowing when to incorporate climate 
technology initiatives such as on-site 
solar and storage, LED lighting, and 
HVAC upgrades that can help landlords 
reduce part of their emissions and offer a 
positive return on investment.

The electric vehicle (EV) era is 
now here. Though there are regional 
differences in demand, most apartment 
owners and managers know that EV 
chargers will likely become essential in 
the next few years. Currently, most EV 
owners choose to charge their vehicles 
at home while they sleep, meaning 
an expectation is being created that 
apartments may become the gas stations 
of the future. But responding to current 
and anticipated demand isn’t a simple 
calculation, and how to future-proof 
parking areas for any future EV scenario 
was the big question. 

Retrofitting existing communities 
with EV chargers is more complicated 
than incorporating them into new 
builds. With three different charging 
levels available, it is essential to consider 
the electrical infrastructure. From 
charging stations to shared chargers, 
distance equals cost concerning how 
far electricity travels for charging. 
Some chargers incorporate cellular 
capabilities vs. Wi-Fi, and Bluetooth is 
also available. Property owners/operators 
don’t want to drive away prospects for 
whom an EV charger is required, but 
installing the proper infrastructure 
requires getting a fast EV education and 
making strategic decisions now. 

As with centralization, automation 
and data, smart-home features and 
EV chargers also require getting 
connectivity infrastructure right to 
support these emerging technologies. 

MANAGED WI-FI, BULK, AND 
THE FUTURE OF CONNECTIVITY
Everything must work together 
seamlessly to create workflow 
efficiencies and improve resident 
experience. For many apartment 
owners and managers, this is where 
managed Wi-Fi comes into play. 

Though it has captured the interest 
of many owners and managers, we 
heard at OPTECH that managed 
Wi-Fi providers have yet to figure out 
how to market the concept to residents. 
Residents are not yet clamoring for 
“managed Wi-Fi” as they may be for 
a “gig” or other clever marketing ideas 
that have caught on. They want robust, 
seamless connectivity throughout their 
community, but don’t really know 
what to ask for in a community to 
get it. Some education and marketing 
may turn this technical connectivity 
solution into a marketable community 
amenity and brand differentiator.

More than ever, multifamily 
developers and operators look at 
connectivity as much more than a basic 
bulk agreement with a specific service 
provider. They are considering the 
deeper aspects of it as part of a more 
extensive infrastructure play. Many 
are moving to a “managed services” 
approach, with one robust network 
supporting residents’ connectivity 
needs and new intelligent building 
infrastructure.

Experts stressed that ubiquity is 
critical, and connectivity today should 
be more than just zone coverage. 
Residents will grow to expect the 
network to service them from curb to 
couch without any fluctuations in speed 
or quality. Yet, because much planning 
goes into getting these networks right 
to support all the services, future-
proofing a community for broadband 
services can be challenging because 
technology changes all the time. 
Multifamily owners are best served 
by maintaining telecom closet space 
and adding conduits and pathways 
to accommodate changes down the 

line without tearing up a property to 
incorporate future technology. 

JOIN US AT THE BROADBAND 
COMMUNITIES SUMMIT 
To continue exploring these themes 
and more, plan to join us in Houston, 
Texas, at the BroadBand Communities 
Summit to learn more about 
applications of new technologies and to 
network with peers, service providers 
and customers while celebrating the 
many success stories of broadband 
in the multifamily industry. NMHC 
will again partner with BroadBand 
Communities in developing the 
multifamily track agenda. 

This year’s event will be held at The 
Woodlands Waterway Marriott Hotel & 
Convention Center outside Houston in 
The Woodlands, Texas, May 1–4, 2023. 
For more information and registration 
details, please visit www.bbcmag.com/
events/summit-2023/home. v

Rick Haughey is vice president of industry 
technology initiatives for the National 
Multifamily Housing Council and can be 
reached at rhaughey@nmhc.org. 

Valerie M. Sargent is a multifamily 
speaker, trainer and executive consultant 
and is the multifamily news correspondent 
for BroadBand Communities. Contact 
her at valerie@bbcmag.com. For more 
information, visit www.nmhc.org, www.
bbcmag.com or www.valeriemsargent.com. 

Residents are not yet clamoring for “managed 
Wi-Fi” as they may be for a “gig” or other clever 
marketing ideas that have caught on. They want 
robust, seamless connectivity throughout their 
community, but don’t really know what to ask for.



THE FIBER HIGHWAY

14  |  BROADBAND COMMUNITIES  |  www.broadbandcommunities.com |  NOVEMBER/DECEMBER 2022

P3s have the potential to accelerate fiber buildouts that could create new job and 
revenue opportunities. 

By Deborah Kish / Fiber Broadband Association

Public-private partnerships 
(P3s) between service providers 
and communities are well-

established in Europe and growing in 
popularity across the U.S. The model in 
which a service provider desires the next-
generation network but may not build, 
own or operate the network outright can 
be a great way to deliver a reliable, high-
speed fiber broadband network with 
unlimited capacity to communities.

The two standard flavors of P3s are:

• Open: A model in which the 
wholesale network is owned by a 
public-private entity and operates as 
an open-access wholesale network.

• Not open: A model in which a 
single public or private entity does 
not own parts of the network.

P3S ACCELERATE FIBER 
BUILDOUTS 
As government funding ramps up, 
fiber builds will grow exponentially. 
P3s have shown to be instrumental 
in accelerating these projects as they 
unite stakeholders in ways that create 
balance to bring fiber broadband to 
communities as efficiently as possible. 

The benefits of doing so far outweigh 
the costs, as shown in communities 
entering P3s across the country. 

In Chattanooga, Tennessee, the fiber 
network was responsible for creating 
more than 9,500 jobs, and in Westfield, 
Massachusetts, the community’s fiber 
network recognized $88 million in 
revenue annually. Deploying fiber 
broadband through P3s provides 
additional value because all parties 
can utilize one another’s resources by 
building on existing expertise in both 
camps, whether on the business or 
legal sides. This is especially true for 
municipalities that have had their fair 
share of roadblocks with restrictions that 
make building difficult and, in some 
cases, more costly. 

But obstacles haven’t stopped local 
governments from moving forward 
and seeking partnerships. The Fiber 
Broadband Association (FBA) recently 
received several requests for proposals 
(RFPs) from municipalities seeking 
traditional P3s. Some recent examples 
include Centennial, Colorado, where 
an RFP was issued for a public-private 
partnership to utilize and expand 

the city’s fiber network to benefit the 
community, businesses, residents 
and innovative city applications. 
Centennial’s existing fiber network 
was completed in 2018 and covers 
more than 50 miles and includes 432 
strands of fiber. The city welcomed 
incumbent and competitive service 
providers, nonprofit organizations, 
and nontraditional internet service 
providers looking to offer services to 
residents over the existing fiber network 
and new infrastructure, including more 
fiber and wireless.

Another example is the fiber and 
broadband partnership in Gary, Indiana, 
aimed at bringing high-speed broadband 
to every home and business. Gary’s 
plan to partner with a service provider 
(or several) is intended to build and 
maintain a government middle-mile 
fiber ring and the infrastructure, and to 
provide services. The city is leveraging 
its American Rescue Plan Act funds and 
working with a selected partner(s) to 
ensure deployment of commercial and 
residential retail broadband.

Most recently, West Hollywood 
issued an RFP to expand and improve 

Public-Private Partnerships  
Are a Win-Win for Communities  
And Broadband Providers
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broadband infrastructure and service 
in the city. The city sought to establish 
one or more public-private partnerships 
that bring high-speed, affordable, 
reliable internet to all households and 
businesses in the community. 

P3S FOR TRAINING AND 
WORKFORCE DEVELOPMENT 
The benefits of public-private 
partnerships are not limited to service 
providers finding economically viable 
ways to build networks jointly. P3s 
can also be instrumental in building a 
workforce. The telecom industry is in a 
pickle today as it experiences a gap in the 
workforce. Installers and trainers are in 
especially low supply. In addition, most 
existing workers in the fiber industry are 
on the retirement path; few are in the 
age range between 20 and 30. 

Over time, the evolution of 
technology grabs the attention of 
younger generations. Building new 
applications to solve life issues or make 
something easier seems more attractive 
to young workers. But young workers 
often are drawn to entrepreneurship 
or to careers with high starting wages 
and earning potential. Because of this, 
work performed mostly outdoors, 
such as that by line crews, fiber optic 
technicians and construction workers, 
has fallen out of sight  for many young 
people. This needs to change. 

On-the-job training has been 
a staple in professions in the 
construction, electrical, plumbing 
and telecom industries, to name a 
few. Though certification programs 
exist, there are not enough. The need 
for more installers and the lack of 
instructors results in few options for 
proper training. To address this, the 
Fiber Broadband Association launched 

the OpTIC Path training course 
nationwide. It is designed to provide 
in-depth knowledge and hands-on 
skills training classes with built-in core 
artistry values. The course partners 
fiber broadband service providers with 
community colleges. They provide 
facilities and students, and the service 
providers supply the instructors. 

Public-private partnering is a 
win-win for service providers: It can 
bring much-needed people to the 
workforce and helps keep costs low for 
the community colleges. An instructor 
is only part of the cost associated with 
delivering a course. Materials provide 
hands-on skills students need to learn, 
such as cable preparation and splicing. 
Materials, tools and equipment include 
building closures, optical time domain 
reflectometers and fusion splicers. An 
added benefit is that the service providers 
bring the tools and “consumable” 
materials necessary, such as lengths of 
cable, pigtails and connectors, allowing 
students to learn the types of cable the 
service provider deploys.

As more service providers get 
involved in training programs, they will 
introduce a wide variety of fiber types, 
further expanding their ability to build 
fiber networks and, more importantly, 
keeping the fiber workforce from being 
in the same position it is today. v

Deborah Kish is 
the vice president 
of research 
and workforce 
development 
for the Fiber 
Broadband 
Association.

P3s enable service providers to find 
economically viable ways to build networks, and 
can be instrumental in building a strong pipeline 
of line crews, fiber optic technicians and other 
workers needed for broadband deployments.
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Riverview Tower:  
Empowering Residents with  
Low-Cost, Reliable Connectivity
In Cleveland, Ohio, the senior citizen residents of Riverview Tower can now access  
high-speed broadband for telehealth appointments and other everyday uses thanks  
to DigitalC, a nonprofit wireless broadband provider. BroadBand Communities thanks 
Katie Grootegoed, director of strategic partnerships and empowerment at DigitalC,  
and Jeffery Patterson, CEO of the Cuyahoga Metropolitan Housing Authority, for 
helping gather information for this profile. 

By Sean Buckley / Broadband Communities 

R iverview Tower occupies a prime 
spot in Ohio City, one of the oldest 
neighborhoods in Cleveland. It was 

built in 1964 as part of Riverview Estates, an 
11-acre development that overlooks the Flats 
and downtown Cleveland. 

Today, about 498 senior citizens call 
Riverview Tower home. The 17-story apartment 
building is the largest single-standing residence 
operated by Ohio’s Cuyahoga Metropolitan 
Housing Authority (CMHA).

Riverview Tower residents can now access 
high-speed internet courtesy of DigitalC, a local 
nonprofit organization working to connect the 
unconnected in Cleveland. DigitalC delivers 
reliable, affordable, high-speed internet and 
collaborates with community partners to 
provide devices, digital literacy training and 
tech support to Cleveland residents.

Katie Grootegoed, director of strategic 
partnerships and empowerment at DigitalC, 
says she has been surprised that senior citizens 
want to connect to the internet. “In the last few 
months since we got the Riverview building up 
and running with internet service, we already 
have a 40 percent take rate in the building,” 
she says. “We provide internet service as well as 
training, skill building and devices.” 

Jeff Patterson, CEO of CMHA, says 
it’s important for Riverview residents to 
be connected. “Having that many people 
connected at one site is amazing,” he notes. 

NARROWING THE DIVIDE
In Cleveland, a lack of broadband connectivity 
is an unfortunate reality – especially in the 

PROPERTY OF THE MONTH HIGHLIGHTS
~ Riverview Tower, Cleveland, Ohio ~

• Broadband access services 
• 498 one-bedroom units
• Building community room
• Free devices to access the internet
• Digital literacy training 
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area where Riverview Tower is located. 
According to the U.S. Census Bureau’s 
2019 American Community Survey, 
Cleveland ranked last among U.S. cities 
with more than 100,000 residents for 
broadband access. In addition, the U.S. 
Census Bureau shows Cleveland ranks 
highest for the number of residents 
living in poverty (30.8 percent), 
including nearly half of the city’s 
children (46.1 percent).

Through its fixed wireless internet 
service provider unit EmpowerCLE+, 
DigitalC plans to provide affordable 
broadband service to Cleveland’s 34 
neighborhoods. It intends to connect 
40,000 city households by 2024. 

DigitalC’s project is a five-year, 
public-private partnership with a  
$70 million budget. The organization 
raised more than $20 million from 
private donors and expects to rely on 
public sector funds for the remaining 
$50 million. 

Since the COVID-19 pandemic, 
EmpowerCLE+ has connected more 
than 1,530 Cleveland households to 
its broadband service in the Central, 

Fairfax, Clark-Fulton, Glenville, 
Hough and Buckeye-Woodhill 
neighborhoods. DigitalC “has helped 
make Cleveland’s digital future 
equitable,” Grootegoed says.

A PARTNERSHIP APPROACH 
Today, DigitalC has about 1,700 
customers across Cleveland. 
Grootegoed says the customer reach 
is “due to our partnerships – both 
public and private – that are assisting 
in all aspects of helping us getting our 
customers signed up and getting our 
infrastructure in place.” 

One DigitalC partner is Meta 
(formerly Facebook). As part of its 
effort to get more people connected to 
the internet, the social media company 
is providing funding, installation 
and delivery of fixed wireless internet 
services that will support more than 
1,000 households with low-cost, high-
speed internet.

Because of Meta’s investment, 
EmpowerCLE+ high-speed internet 
service is now live and accessible 
to residents at CMHA properties, 

including Addison Square, Willson 
Tower, Riverview Tower and Scranton 
Castle. As a result, nearly 1,100 public 
housing multiple-dwelling-unit  
(MDU) apartment buildings in 
Cleveland now have access to 
affordable, high-speed internet.

“Meta is helping us bring broadband 
services to four low-income MDUs in 
the city,” Grootegoed says. “We have 
worked to connect each building with 
an average 40 percent take rate, which is 
remarkable.” 

Besides Meta, DigitalC works with 
other community partners to cover the 
costs of broadband subscriptions for low-
income residents. The most DigitalC 
charges residents is $19.44 a month.

“All residents in Riverview Tower 
have fully subsidized internet paid for 
through Dollar Bank and MetroHealth 
[hospital system],” Grootegoed 
says. “This is because of our strong 
partnership, so it’s a community effort.” 

When CMHA started the process 
of getting its residents connected to 
the internet, the initial concept was 
to give each building a computer lab. 

In Cleveland, Ohio, Riverview Tower is home to 498 senior citizen residents who now can access free, high-speed internet thanks to DigitalC, a 
nonprofit organization working with local community partners to connect unconnected residents in the city.
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However, Patterson says there were 
questions about how CMHA could 
get connectivity at each home within 
a building. Without in-home internet 
services, residents could connect only 
when the computer labs were open. 

“Being able to connect at home 
allows a parent to be more active in the 
child’s life and assist with homework,” 
Patterson says. “Everybody does not 
work or study on the same clock. 
It gives people access when they’re 
available and fits their timelines.” 

FOCUS ON SENIORS
The Riverview Tower development 
consists mainly of senior citizens, a 
group that has shown a willingness 
and desire to learn digital skills and get 
connectivity. “We started skill-building 
classes and digital literacy training 
because the demand was so high,” says 
Grootegoed. “Our biggest customer 
base is seniors, not only for connectivity 
but also for training and upskilling.” 

CMHA’s Patterson says that “many 
seniors want to connect, and once they 
learn how to get online, they connect 
with their children and grandchildren 
differently.” He notes that being 
online enables seniors to complete 
employment applications, pay rent, and 
do other everyday tasks. “People used 

to get general information by calling or 
looking in a newspaper, but now having 
access to the internet puts valuable 
information right at their fingertips,” he 
says. “People’s economic status should 
not dictate their ability to get that 
information.” 

DRIVING DIGITAL LITERACY 
As the nation’s seventh-largest housing 
authority, CMHA has strong roots in 
the Cuyahoga County community. 
Today, the agency oversees 10,500 
housing units and another 15,600 
housing choice voucher households.  
In all, it serves 55,000 people across  
the county. 

The housing authority began to 
recognize a need for digital inclusion 
before 2016. At that time, the U.S. 
Department of Housing and Urban 
Development implemented a plan 
under then-President Obama’s 
ConnectHomeUSA initiative to 
promote digital inclusion within public 
housing and states.

CMHA was one of 26 agencies to 
participate in a ConnectHomeUSA 
pilot project. “As we started that 
program, we started to connect and 
develop partnerships with several 
nonprofit organizations,” says 
Patterson. “One of those partners is 
DigitalC, which has worked to provide 

access to residents at many different 
CMHA sites.” Patterson added that 
CMHA also works with “another 
nonprofit organization to provide 
training and equipment to residents at 
different sites.” 

CMHA also saw the ways the 
pandemic highlighted the importance 
of having internet access and digital 
skills. “If the pandemic taught us 
anything, it’s that there’s a strong need 
for digital inclusion and digital literacy 
training,” Patterson says. “So many of 
the things people do now [online] are 
things that were not able to be done in 
person during the pandemic.” 

ENABLING TELEHEALTH, 
EVERYDAY APPLICATIONS
The new connectivity enables Riverview 
Tower residents to access various  
online applications that positively 
impact their daily lives. MetroHealth 
is helping provide training in using 
telehealth applications, including 
scheduling appointments online, 
checking medical records and 
communicating with doctors.

Grootegoed says providing a way for 
Riverview residents to speak to doctors 
online is crucial because getting to a 
facility is challenging for some. “Many 
residents are either immobile or have 
transportation issues, so we’re trying 
to make sure the social determinants 
of health are being met and working to 
improve quality of life,” she says.

Telehealth is only one of several 
applications that the DigitalC network 
will enable. Because many Riverview 
residents are Spanish speakers, they face 
language barriers. Having affordable 
broadband service is key to supporting 
this population. 

DigitalC is also working to give 
residents the ability to access everyday 
applications, such as local transit and 
banking services in their preferred 
languages. The organization provides 
devices and teaches residents how to 
use them to access the resources they 
need, including information about  
the building. 

“CMHA has done a good job with 
newsletters and various electronic 
outreach campaigns,” Grootegoed  
says. “Residents can also see 
their doctors online because we 

DigitalC is helping residents access telehealth, local transit schedules, and banking services in 
their preferred languages. 
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can bookmark [doctors' contact 
information] for them on their devices. 
They know what the words mean 
because they are in their languages.” 

In addition, DigitalC can help 
residents easily navigate the public 
transportation system online and apply 
for benefits. “We download the Regional 
Transit Authority schedule for them 
so they are not waiting outside when 
[a bus] is not running,” Grootegoed 
says. “They can now do that from their 
apartments instead of going all the way 
down to the bus stop.” 

VITAL STATISTICS 

Property Description: Riverview 
Tower is a senior high-rise public 
housing development overseen by the 
Cuyahoga Metropolitan Housing 
Authority (CMHA). It’s home to 
about 500 seniors. The 17-story 
apartment building was built in 1964 
and is the largest single-standing 
residence operated by CMHA. 

Demographics: Senior citizens 

Greenfield or retrofit? Retrofit

Number of units: 498 

Style (High-rise/mid-rise/garden): 
High-rise

Date services started being delivered: 
May 2022

Any special requirements that the 
property had: In addition to 
broadband access, residents needed 
devices and training in using the 
internet in their apartment units. 
DigitalC was not allowed to enter 
residents’ units. 

LESSONS LEARNED

What was the biggest challenge? 
Riverview Tower residents have 
many needs: broadband access, 
devices and training on how to use 
the internet in their apartments. 
It was a challenge for DigitalC 
to provide all of these and not be 
allowed to enter residents’ units.

What was the most significant success? 
Riverview Tower residents now 
connect with family and friends 
because of DigitalC’s internet 
service. The nonprofit provider has 

assisted more than 40 percent of 
residents in less than five months.

What feedback does the leasing/sales 
office get from residents/guests? The 
resident experience has been great; 
residents appreciate the high-speed, 
reliable internet and DigitalC’s team 
on the ground to help with training 
and technical issues. 

What should other owners consider 
before they begin a similar 
deployment? Understand what 
residents can pay and what they 
want to use the service for. These 
two components were vital for 
CMHA and DigitalC to provide the 
best service and resources. 

SERVICES 

Services: DigitalC provides 50 Mbps 
broadband access to residents via 
CBRS wireless spectrum. Services 
are then distributed within the 
living units via Wi-Fi access points. 

Do additional service providers 
operate separate broadband 
networks on the same property? 
Spectrum/Charter is also available 
on the property. 

Technical support: DigitalC provides 
on-site technical support. 

Is the point of contact for resident 
technical support the property 
manager, the service provider, or 
a third party? The service provider, 
DigitalC, provides technical support.

BUSINESS 

Who owns the network? DigitalC owns 
all equipment and the network.

Is there a marketing agreement with 
the property owner? Yes

If yes, is it exclusive or nonexclusive? 
Nonexclusive

Does the agreement include an 
incentive such as a door fee or 
revenue share? No. DigitalC is a 
nonprofit organization.

How do the service provider and 
owner work together to market 
the services? DigitalC often 
“tables” in the building at various 
times to educate residents about 

how to connect to the internet. 
Also, DigitalC and CMHA utilize 
marketing and outreach through 
as many mediums as possible, 
including building management.

Network benefits: DigitalC service and 
devices enable residents to access 
telehealth services, view the local 
transit schedule, and connect with 
family and friends. Residents also 
can take digital courses on how to 
access online services. 

TECHNOLOGY 

Broadband architecture: DigitalC 
worked with Nokia to build a 
CBRS-based wireless broadband 
network using general authorized 
access. Nokia deployed an LTE 
network core, radio units and 
indoor and outdoor customer 
premises equipment, which 
DigitalC employees and end users 
install. DigitalC uses Wi-Fi access 
points inside the building to enable 
residents to connect to the internet. 

Technology/medium: In large-building 
apartments, including Riverview 
Tower, DigitalC deploys Wi-Fi access 
points in the hallways so residents 
can connect from their living units. 
For all other residential housing 
(single-family households, small 
MDUs, etc.), it enters the residences 
to install Wi-Fi routers inside.

Vendors/products 
• Meta (funding) 
• Microsoft Airband (adviser, 

funding)
• Nokia (LTE equipment, CPE) 
• Siklu (millimeter wave wireless 

mesh equipment)
• Ubiquiti (rooftop wireless access 

points) v

Sean Buckley is 
the editor-in-chief 
of BroadBand 
Communities. 
You can contact 
him at sean@
bbcmag.com.
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Industry organizations, unions and service providers turn to vocational schools and 
community colleges to ramp up fiber and broadband installer training programs. 

By Sean Buckley / Broadband Communities

A n influx of government and private 
money dedicated to broadband is 
enabling service providers to set 

ambitious plans to upgrade networks. But 
many providers are discovering that the critical 
challenge in this endeavor is building a strong 
broadband labor pool. 

Telco and cable operator workers hired in 
the 1990s – when many providers last did major 
network expansions – have retired or will soon 
retire, taking with them the knowledge and 
skills required to transform the networks to 
fiber to the home (FTTH) and DOCSIS 4.0. 

Bob Murphy, senior 
vice president of business 
services at ATX, says the 
emphasis on crews for the 
communications industry 
has hit a “20-year lull.” 

“There was not a 
dedicated focus on 
training the workforce,” 
he says. “It shifted to 
an IT-centric workforce 
instead of pure outside- or 
inside-plant technicians or 
line workers.” 

Even though the 
U.S. telecom industry 
will create 850,000 jobs 
by 2025 according to 
a coalition of industry 
associations, Mears, a 

construction and engineering services firm, sees 
the lack of a skilled workforce as a potential 
issue. “There’s going to be a huge demand for the 
specialized construction that will take place,” says 
Trent Edwards, president of Mears Broadband. 

PROVIDERS SEE LABOR NEEDS
The largest telcos and cable operators engaged 
in major network transformations clearly see the 
need to enhance their labor force. 

AT&T’s $21.6 billion 2021 capital 
investment was dedicated to fiber broadband 
and 5G wireless. The telco’s fiber technicians 
are working with state and local governments 
to expand broadband access through American 
Rescue Plan (ARP) funding, including in 
Indiana, Kentucky, Louisiana and Texas. “As 
more projects like these receive funding, we’ll 
need an even deeper pool of skilled workers to 
ensure that we’re able to capitalize on this once-
in-a-generation opportunity to connect more 
communities to the internet,” said AT&T in a 
blog post. 

AT&T isn’t immune to labor shortages. 
It saw fiber installations drop from 1 million 
to 500,000 in the third quarter, yet the telco 
maintains it will expand its fiber footprint to 
about 30 million locations by 2025.

Likewise, Lumen’s Quantum Fiber division 
will extend service in more than 30 cities and 
metro areas. During the third quarter, Lumen 
enabled 210,000 locations with fiber broadband, 
with about 195,000 in its 16 “routine” states, 

Strengthening the Broadband  
Labor Workforce

Bob Murphy

Trent Edwards
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bringing the total to 3 million. This fell 
short of the 1 million location goal it 
set for 2022. 

Chris Stansbury, executive vice 
president and 
CFO of Lumen, 
told investors 
that labor and 
permitting 
impacted 
deployment 
timelines. “The 
permitting 
process and third-
party labor supply 
have been a significant headwind for us 
this year,” he said. “[Though] we are not 
satisfied with our enablement pacing 
year to date, we established a factory 
internally as we pivoted from micro-
targeting to a market-based approach 
that includes planning for engineer[ing], 
construction and enablement.”

Smaller telcos, such as TDS 
Telecom, are also seeing labor 
challenges. “Although we’re pleased 
with the 72,000 fiber service addresses 
we deployed so far this year, our service 
address delivery is slower than planned 
[because of] some industrywide 
headwinds, such as labor shortages and 
permitting complexities, which are 
putting pressure on our service address 
targets,” said Michelle Brukwicki, CFO 
of TDS, during its quarterly earnings 
call.

TDS said it is on track to cover 60 
percent of its footprint with fiber by 
2026 – a total of 1.2 million locations. 

MSOs 
are equally as 
concerned about 
labor. Tom 
Rutledge, the 
outgoing CEO 
and chairman of 
Charter Com-
munications, told 
investors during 
its third-quarter 
earnings call that labor was one of 
several issues affecting costs. “We’re 
having issues with the supply chain and 
developing a workforce,” he said. 

The labor issue is not relegated only 
to traditional providers. Alcorn County 

Electric Power Association (ACE 
Power), a Mississippi-based electric 
cooperative, sees an opportunity to fill 
the state’s need for more broadband 
technicians through its partnership 
with Northeast Mississippi Community 
College (NEMCC) and the Fiber Optic 
Association (FBA). 

Mississippi’s broadband market 
got a boost after 2019. The Mississippi 
Legislature passed a law allowing 
electric cooperatives to provide internet 
service – enabling access in poor, rural 
areas where an estimated 40 percent of 
the state lacked access.

Brandon 
Curry, manager 
of broadband 
services for ACE 
Fiber, says the 
only way to 
improve power 
and internet 
infrastructure 
is a well-trained 
team of fiber 
technicians. “There are a lot of people 
I know who are older and will retire 
soon,” he says. “Trying to find the 
younger age group to come in and 
backfill these jobs is where this 
program will be huge.” 

BOOSTING THE LABOR FORCE
Service providers are ramping 
up broadband labor efforts on 
various fronts. As part of the Biden 
Administration’s Infrastructure Talent 
Pipeline Challenge, Communications 
Workers of America (CWA) partnered 
with AT&T and Corning to expand 
training and new jobs. This includes 
bringing former broadband technicians 
back into the sector and encouraging 
companies engaged in AT&T and 
Corning training programs to attend 

additional safety courses, including 
those led by CWA. 

AT&T and CWA are creating 
a task force to design broadband 
apprenticeship programs, work with 
community colleges to expand career 
options for current employees and 
streamline tuition reimbursement.

Chris Shelton, 
president of 
CWA, said 
the Pipeline 
Challenge could 
reinvigorate 
the technician 
workforce. 
“With significant 
investment 
from the Biden 
Administration and commitments  
from our industry partners, we can 
make these technical careers within 
reach for many more workers, including 
former technicians,” he said. “It is 
critical to diversify our workforce, offer 
economic mobility and job security 
opportunities, and meet the nation’s 
need for fiber broadband.” 

AT&T maintains that its 
commitment to enhancing its 
workforce is ongoing. “Even before 
the White House announced its 
summer challenge, we invested in 
our workforce,” the company said. 
“We spent the last year building on 
our deep ties within the industry to 
set up programs that will enlarge the 
talent pool and support the goal of 
maximizing the impact of federal 
broadband dollars.”

Charter, meanwhile, is increasing 
employee tuition assistance to $10,000 
per year and expanding its military 
recruitment efforts to three different 
military bases.

Chris Stansbury

Tom Rutledge

Brandon Curry

Chris Shelton

As part of the Biden Administration’s 
Infrastructure Talent Pipeline Challenge, 
Communications Workers of America partnered 
with AT&T and Corning to expand training and 
new jobs.



COMMUNITY BROADBAND 

22  |  BROADBAND COMMUNITIES  |  www.broadbandcommunities.com |  NOVEMBER/DECEMBER 2022

Finally, Lumen Technologies 
dedicated more than $80 million to 
hire 1,000 new employees, many of 
them [for] union jobs, to support its 
fiber broadband expansion program. 
Lumen will also provide in-person, 
hands-on technical training sessions. 

“We know how important it is 
to commit to training, building and 
caring for new talent,” Lumen said. 
“We offer education, training and 
childcare benefits to hundreds of 
frontline technicians, project managers 
and other leaders we are actively hiring 
to support the buildout of America’s 
internet infrastructure.” 

COMMUNITY COLLEGE, 
VOCATIONAL SCHOOL PACTS 
Labor unions, industry associations, 
service providers and vendors are 
creating pacts with local community 
colleges and vocational schools to build 
a new labor pipeline. 

An early leader in the fiber 
training trend is the Fiber Optic 
Association (FOA). The nonprofit 
organization has certified nearly 90,000 
fiber technicians. It provides free 
consultation, curricula and contacts to 
schools to get them started. Two types 
of schools work with the FOA: those 
that teach telecom and want a fiber 

module to provide FOA certification 
and those that provide adult education.

“We have had 
much interaction 
with schools that 
want to teach 
fiber, and out of 
the 137 schools 
we work with, 
two-thirds are in 
that category,” 
says Jim Hayes, 
president of the 
FOA. “The rest are independent trainers, 
manufacturers and 30 International 
Brotherhood of Electrical Workers 
(IBEW) apprenticeship programs.” 

Local community colleges in 
California, Louisiana and Mississippi 
have adopted the FBA Optical Telecom 
Installer Certification (OpTIC) Path 
Program, which is now offered or in 
consideration at 40 colleges, learning 
institutions and employers in 32 states 
and two countries outside the U.S.

NEMCC, which adopted the 
OpTIC Path Program, will offer 
workforce training courses to support 
the state’s fiber network growth. The 
college is working with three fiber 
operators, including ACE Power, 
Tippah Electric Power Association and 
Tombigbee Fiber, to ensure training 

is specialized to local requirements, 
recruit OpTIC Path Program course 
instructors, and draft grant proposals 
to purchase training equipment. It 
submitted a grant proposal of $440 
million, funded by Mississippi’s 
workforce development board 
Accelerate Mississippi, for fusion 
splicers and a field service lab. The 
college expects to offer its first OpTIC 
Path course in early 2023.

Greg 
James, assistant 
workforce director 
at NEMCC, 
noted that as 
power companies 
have gotten into 
broadband, fiber 
installations have 
“taken off like 
crazy.” 

“We appreciate Accelerate 
Mississippi for helping us to help our 
communities,” James says. “All we need 
to do is provide these enhanced skills 
to enable folks to get well-paid jobs and 
improve quality of life.”

Though enabling fiber-based 
consumer broadband is a priority, 
James sees an opportunity to help 
businesses that need higher bandwidth 
capabilities. “After the fiber is installed 
in homes, you will see more fiber 
being installed in hospitals, schools 
and manufacturing facilities,” he says. 
“There’s going to be a huge demand for 
fiber splicing skills.” 

Service providers of all sizes aim 
to incorporate training programs 
into their repertoires. ACE Power is 
helping NEMCC train and attract 
other cooperatives to adopt the 
OpTIC Path Program. “After being 
introduced to the FBA, I reached out 
to other cooperatives to gauge interest 
in NEMCC’s program,” Curry says. 
“Fellow co-ops Tombigbee [Electric 
Power Association] and Prentiss 
[Prentiss County Electric Power 
Association] joined me to get certified 
in teaching the fiber training class.”

Curry says ACE Power is getting 
inquiries from contractors and plans to 
talk to high schools. “Contractors have 
expressed interest, and we’re going to 

IIJA PUBLIC INFRASTRUCTURE  
FIBER TRAINING OPPORTUNITIES

There’s a clear need to enhance the broadband labor force to build out 
services to consumers and businesses – and there’s an equally robust 
opportunity for a new breed of technicians to support the fiber that 
powers public infrastructure. There’s a significant opportunity to enable 
employees to install traffic signal infrastructure, including fiber. 

The Fiber Optic Association (FOA) provides certification to the 
International Municipal Signal Association, which uses fiber for intelligent 
traffic light systems. Though the U.S. government set aside $42.5 billion 
in federal funds for broadband through the Broadband Equity, Access, 
and Deployment (BEAD) Program, it represents only one element of 
the broader Infrastructure Investment and Jobs Act (IIJA) program. Jim 
Hayes, president of the FOA, says there are several other fiber training 
opportunities. “IIJA includes money for highways, bridges, railroads, public 
transportation, seaports, airports and electric utilities,” he notes. “All of 
those programs include fiber.” 

Jim Hayes

Greg James
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reach out to high schools,” he says. “We 
want to attract high school students by 
giving them another career option.” 

As in Mississippi, the California 
broadband market is a hotbed of 
growth. With more than $5 billion 
in broadband funding coming to 
California, the demand for fiber 
technicians will be very high. 

Governor Gavin Newsom signed 
broadband legislation in 2021 – Senate 
Bill 156 (Chapter 112, Statutes of 2021) 
– which expands the state’s broadband 
fiber infrastructure. It increases internet 
connectivity for families and businesses 
with $6 billion dedicated to the last 
mile, middle mile, local government 
broadband infrastructure development, 
and local agency technical assistance 
grants, including funding for tribes. 

California’s CWA District 9 local 
union division, in partnership with 
the Chabot-Las Positas Community 
College District (CLPCCD), launched 
a fiber technician apprenticeship 
program. Funded by a $5.8 million 
federal grant, the program will be 
housed at the existing CWA training 
center in San Jose and three additional 
sites across California.

The union says 
its apprenticeship 
program will fill 
the demand for 
fiber technicians 
and provide new 
job opportunities. 
As the state doles 
out broadband 
funds, the CWA 
apprenticeship 
program will also create direct incentives 
for employers to invest in a well-trained 
workforce by covering training and 
equipment costs for apprentices. “The 
idea is to organize the industry,”  says 
Frank Arce, vice president of CWA 
District 9. “The state and the federal 
governments are working on establishing 
labor standards because unions and 
safety go hand in hand.” 

Sarah Holtzclaw, director of 
apprenticeship programs at Tri-Valley 
Career Center, part of the CLPCCD, 
adds that it offers classes that allow 
apprentices to get college credit. “CWA 

has member 
employers 
who send their 
employees to the 
training they 
want to upskill 
into fiber optic 
apprenticeship,” 
she says. “The 
CWA will expand 
that number and 
bring additional employers.” 

Newcomers will be trained in 
computer literacy, OSHA certification 
and a tiered process to learn about fiber. 
For each stage, students get college 
credit. They can then continue and 
earn their associate’s degrees. “These 
are great-paying jobs, and participants 
don’t need to choose between a good-
paying job and college – they can do 
both,” Holtzclaw says.

Vendors are also helping build the 
labor pipeline. ATX, which serves 
the cable industry, says the biggest 
obstacle to keeping customers happy 
and competitors at bay is access to a 
skilled workforce. ATX will partner 
with community colleges and vocational 
schools to offer its Field Personnel 
Replenishment Program (FPRP). “The 
realities of the field shifted our focus 
to vocational schools,” ATX’s Murphy 
says. “We will partner with Cape Fear 

Community College and the Colorado 
Springs Linemen School.” 

NEW RECRUITMENT EFFORTS 
As demand for more broadband 
technicians rises, there’s a growing 
effort to find ways to recruit new 
technicians into the field. Curry 
says attracting new technicians is 
challenging. “We want to bring in 
people who want to be in the fiber 
industry, and this program will allow 
us to train them to know all the types 
and to be able to splice a mainline 
fiber,” Curry says. “The goal is to ensure 
our techs see this as a lasting career.” 

AT&T and CWA are creating 
a pilot apprenticeship program for 
new employees to develop technician 
skills, which will be compensated 
so employees can learn on the job. 
They are also providing opportunities 
for incumbent AT&T employees to 
receive training. In addition, AT&T 
will seek to develop streamlined 
tuition reimbursement plans to 
reduce financial barriers for interested 
AT&T employees and scholarship 
opportunities for recruits to gain 
relevant training.

Lumen’s recruiting and training 
programs provide opportunities for high 
school students, people transitioning 

TELCOS, VENDORS AND UNIONS RESPOND TO WHITE 
HOUSE INFRASTRUCTURE TALENT CHALLENGE

After the Biden Administration issued a call to action to support workforce 
development through its Infrastructure Talent Pipeline Challenge, 
more than 350 businesses in 50 states responded with a commitment. 
Communications Workers of America, AT&T, Corning, Lumen and Charter 
Communications all submitted responses. 

The Infrastructure Talent Pipeline Challenge is a nationwide call to 
action for employers, unions, education and training providers, states, 
local governments, tribes, territories, philanthropic organizations and 
other stakeholders to make tangible commitments that support equitable 
workforce development focused on three critical sectors: broadband, 
construction and electrification. According to the administration, the 
challenge – along with the CHIPS and Science Act, Inflation Reduction Act, 
and American Rescue Plan – is “creating millions of good-paying union 
jobs, and [… aims] to ensure that workers across the country are trained for 
these jobs.” 

Frank Arce

Sarah Holtzclaw
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from the military, and those looking 
to get into the tech world, regardless of 
experience. The provider’s Enhanced 
Premise Technician New Hire Program, 
Ops Academy and Field Academy offer 
training in technology, safety, customer 
experience, systems, processes and 
standards/expectations. Lumen also 
provides on-the-job mentoring, job 
shadowing and coaching. 

The company said in a release that 
it is “investing more than $80 million 
annually to hire and employ nearly 
1,000 new workers in support of [its] 
fiber broadband expansion program” 
and is “also providing hundreds of 
in-person, hands-on technical training 
sessions in support of this effort.” 

ATX will work with community 
colleges and other vocational training 
centers to supply the cable industry 
with the additional qualified field 
technicians necessary to overcome severe 
labor shortages and assist MSOs in 
completing ambitious hybrid fiber-coax 
evolution projects. “The approach is to 
get new talent that desires to be in the 
space,” Murphy says. “We then fine-tune 
[new hires] with MSO experience and 
build a team that can be profitable and 
provide quality service across the board.” 

Attracting veterans is another 
critical priority. Through its partnership 
with Cape Fear Community College in 
North Carolina, ATX can help soldiers 
leaving the military begin new careers. 
“The military has programs that allow 
soldiers to participate in school before 
they have terminated their contract,” 
Murphy says. “We can reward these 
individuals for their service.”

The Mears Group focuses its 
recruiting success on partners, career 
pathways and training and development. 
After recruiting someone, there’s an 

emphasis on learning the job safely, 
providing a path into management, and 
learning a trade from experts.

“We provide internal career 
pathways by providing people 
opportunities to get into construction 
at an entry level and advance into a 
high-growth career,” Edwards says. 

No less important is culture.  
“Company culture is overlooked in 
construction,” Edwards says. “We try to 
cluster projects regionally to bring scale 
and volume, and workers don’t have to 
be away from their families. The more 
we win these culture battles, the more 
we’ll be successful at bringing people 
into this industry.” 

MAKING RURAL CONNECTIONS 
Large markets offer opportunities 
for new technicians entering the 
telecom installer trade, but the need 
in rural areas is no less critical. Rural 
providers, many of which are in areas 
where the FCC awarded Rural Digital 
Opportunity Fund (RDOF) funding, 
face several challenges in retaining 
the population and providing job 
opportunities. 

According to industry estimates, 
90 percent of the rural broadband 
market will mainly be served by a 
mix of electric and independent telco 
cooperatives. Today, there are more than 
2,000 electric cooperatives and 2,000 
traditional telephone cooperatives. 

“With the FCC’s RDOF being in 
these rural areas, people need work,” 
Murphy says. “People are moving 
away [from rural areas], so hopefully, 
new broadband training programs can 
keep folks home and help them with 
training so they can be [useful] in their 
communities.” 

NTCA–The Rural Broadband 
Association announced partnerships 
with Northwood Technical College, the 
National Rural Education Association 
(NREA), and the CWA. The NTCA 
will create training, apprenticeship 
and education opportunities for the 
broadband workforce in the rural U.S. 
and for K–12 students through these 
partnerships.

Northwood Technical College will 
provide NTCA member companies 
online access to Northwood’s 
Broadband Academy courses and 
library and a “Digital Badging” 
program. Students may enroll on a 
course-by-course basis or complete 
the entire program. The NREA and 
NTCA will work with local broadband 
providers and school districts to 
identify existing and new curricula that 
correlate to broadband industry needs. 

The CWA and NTCA will engage 
community-based broadband providers 
to make apprenticeship programs 
accessible to NTCA member companies 
with CWA workforces. Their employees 
will have the opportunity to have 
employees participate in an OSHA 10 
training course delivered by OSHA-
authorized CWA trainers who are 
broadband technicians themselves. 

Shirley 
Bloomfield, CEO 
of NTCA, said 
that given that 
the “retention and 
recruitment in 
rural markets is 
more challenging 
than in urban 
markets,” these 
partnerships will 
enable the organization to “support  
the broadband providers we represent 
and the communities they live in  
and serve.” v

Sean Buckley is 
the editor-in-chief 
of BroadBand 
Communities. 
You can contact 
him at sean@
bbcmag.com. 
 

AT&T, Lumen, ATX and others are dedicating 
significant resources to recruiting and training 
fiber technicians. The CWA and NTCA will 
engage community-based broadband providers 
to make apprenticeship programs accessible.

Shirley Bloomfield



Multifamily Advanced Fiber Technology

By working with Quantum Fiber, your multifamily 
property can enjoy robust, layered protections 
that safeguard your residents, your reputation, 
and your revenue.

Bring in experts who offer 
tailored internet solutions with 
cybersecurity built-in.

Go from connected 
to WiFi protected

Although our fiber service usually means 100% fiber-optic network to your residence, in limited circumstances Quantum Fiber may need to deploy alternative technologies coupled with a 
non-fiber connection from a certain point (usually the curb) to your residence in order to provide the advertised download speeds. 
Service is not available everywhere. Quantum Fiber may change, cancel, or substitute offers and services, or vary them by service area, at its sole discretion without notice. All products 
and services listed are governed by tariffs, terms of service, or terms and conditions posted at www.q.com/legal. Restrictions apply. © 2022 Q Fiber, LLC. All Rights Reserved.  Quantum, 
Quantum Fiber and Quantum Fiber Internet are trademarks of Quantum Wireless LLC and used under license to Q Fiber, LLC. 

Engage with us today

Instant Internet for instant access 
This solution is uniquely designed to ensure  
each home and unit is WiFi-ready anytime  
residents move in. 



COMMUNITY BROADBAND

26  |  BROADBAND COMMUNITIES  |  www.broadbandcommunities.com |  NOVEMBER/DECEMBER 2022

When evaluating potential providers to determine if they have the experience and 
expertise to successfully bring fiber connectivity to a town, asking the  
right questions is essential. 

By Joe Pellegrini / Great Plains Communications

Municipal leaders and government 
officials in communities of all sizes 
have come to appreciate the many 

ways fiber connectivity can improve quality 
of life for residents, foster the success of 
businesses, and promote economic development 
opportunity and advancement. 

Remote work, telehealth, distance education 
and the subsequent dependence over the last few 
years upon reliable, fast internet access means 
that the availability of a high-speed broadband 
network has morphed from a nice-to-have to a 
vital utility. 

High-speed fiber services are growing in 
popularity in part because of the connected 
household and its ecosystem of smart devices, 
from doorbells and security cameras to 
thermostats and more. So far, 2022 has been  
an outstanding year for fiber-to-the-home 
(FTTH) deployment. 

However, I strongly feel that the U.S. is in 
only the beginning stage of rolling out fiber as 
an economic development tool. For 2023 and 
beyond, I believe the country is continuing on 
the path of the fully connected community. 

Why is having a fiber-rich community 
so important? Fiber optic broadband 
transport is important today and can help 
position communities for the future with fast 
scalability to adapt as technology advances. 
When residents can access fiber services, 

new opportunities develop in the form of 
remote working, online learning, smart-home 
enablement and more. Local businesses can 
increase their reach through e-commerce 
and strategic social and digital marketing. In 
addition, a fiber-rich community can attract 
new businesses and residents to accomplish 
future growth and prosperity.

More and more, local officials are reaching 
out, asking, “How do we make fiber more 
widely available to our residents? What makes a 
successful connected community?”

When evaluating potential providers to 
determine whether they have the experience and 
expertise to successfully bring fiber connectivity 
to your town, considering key factors and 
asking the right questions is important.

HOW IS NETWORK PERFORMANCE? 
Does the provider manage its own network or 
is it a reseller? How reliable is the network and 
the provider’s services? Does it provide true fiber 
connections to homes and businesses, or less-
reliable wireless connections? Does it proactively 
monitor the network locally? Does it have 
redundancy and multiple paths for data transport 
if a need arises?

Is there ongoing, proactive monitoring of 
network traffic to ensure connectivity is not 
interrupted? Network-based security threats such 
as distributed denial of service (DDoS) attacks 

Choosing the Right Fiber  
Provider for Your Community
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require continuous intelligent network 
monitoring, analytics and proactive 
mitigation services to avoid disruption.

HOW IS CUSTOMER SERVICE? 
Is the vendor a single-source provider 
with the ability to scale up quickly? 
A provider that can offer multiple 
fiber-driven services to residents 
and businesses, including internet, 
Ethernet, streaming video, voice, 
managed Wi-Fi, security and more 
with the ability to grow as the pace 
of technology continues to escalate, 
is ideal. These capabilities allow 
customers to make one phone call or 
send one message to discuss upgrade 
needs and new service additions and 
bundle discounts. This also allows 
for one convenient payment for all 
technology services versus making 
multiple payments to numerous 
providers. All of this adds up to a good 
overall customer experience. 

Are there local technicians? Does 
the company value the community? 
Being immersed in the community 
and taking part in local events and 
recruiting local people as employees 

demonstrates the provider cares and 
is going to be an ongoing partner and 
participant in the advancement of the 
community. A local partner is there for 
the long haul.

WHAT IS PROVIDER’S 
EXPERIENCE IMPLEMENTING 
GOVERNMENT FUNDING?
Government funding programs can  
be a bridge to fiber if a service provider 
has a well thought out action plan.  
A set amount of funding is available 
and the amount of time to deploy fiber 
is regulated. 

Communities should consider 
whether the provider is well-versed 
in applying for funding. What is its 
track record working within approved 
budgets? Is it experienced working with 
local utility providers? Is the marketing 
plan targeted to the specific needs of 
the community? What are realistic 
expectations for service rollout? 

Best practices overall include 
mapping, staffing, timing of activities, 
local outreach and coordination  
and ongoing monitoring. Of course, 
there should be sufficient internal  

and financial resources to successfully 
build out and implement the 
broadband program. 

NOT ONE-SIZE-FITS-ALL 
Fiber to the community is not 
one-size-fits-all. A thoughtful, well-
planned approach to bringing fiber to 
a community, as opposed to a growth 
strategy that simply targets high-
population centers, is better  
for everyone. 

What can fast, reliable fiber-based 
internet access do for a community? It 
will sustain it now and help it advance 
in the future. v

Joe Pellegrini is 
the vice president 
of new market 
development at 
Great Plains 
Communications 
(GPC), one of the 
largest privately 
owned digital 
infrastructure 

providers in the Midwest, headquartered 
in Blair, Nebraska. 

When choosing a broadband provider as a partner, one question to ask is if they have local technicians.
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Public-private partnerships are a powerful way to build broadband infrastructure and 
close the digital divide. 

By Jonathan Spalter / USTelecom

G overnment and business leaders too 
often find themselves at cross purposes 
on major public initiatives. But one of 

the biggest success stories now unfurling takes 
the opposite tack – working together. From 
New England villages to rural Arkansas towns 
and beyond, broadband companies are locking 
arms with local and state leaders to bring their 
resources, expertise and connections to finish 
the job of connecting everyone in the U.S. to 
the power and opportunity of broadband.

These constructive, on-the-ground 
partnerships are steadily advancing the ball 
down the field as the nation strives to achieve 
high-speed connectivity for every U.S. home 
and business. The good news? This long-held 
aspiration is closer than ever to being achieved. 
According to the FCC, roughly 91 percent of 
rural Americans have access to broadband, and 
a majority of connected consumers now have 
speeds of 100 Mbps or more in their homes.

The recent federal infrastructure law 
commits $65 billion to the connectivity cause. 
These resources join the roughly $86 billion in 
private funds that U.S. broadband providers 
committed in 2021 alone to build out and 
continually enhance strong, resilient U.S. 
digital infrastructure. 

The challenge? The closer the U.S. gets to 100 
percent connectivity, the steeper the climb in 
reaching the final frontier, particularly rural areas 
where the economics of deployment are upside 
down because of sparse populations and lots of 

miles between neighbors. The combination can 
be cost prohibitive for carriers to take on alone. 
That’s why broadband providers are working 
with government partners to get the job done in 
communities across the country.

These alliances allow each party to play 
to its strengths. Government officials help 
direct funds to where they’re most needed 
and clear deployment hurdles – from ensuring 
timely permitting to securing rights of way to 
conducting the physical builds. Broadband 
companies dig the trenches, lay the fiber and 
take responsibility for building and managing 
these complex networks for the long haul.

 The alliance can expedite connections for 
local citizens and avert the costly project failures 
that too often occur when local governments 
choose to go it alone and build and manage 
their own broadband networks – costing local 
taxpayers millions and keeping connectivity out 
of reach. 

PUBLIC-PRIVATE PARTNERSHIPS
In sharp contrast, public-private partnerships 
are proving a formidable one-two punch in 
communities across the country. 

Stuttgart, Arkansas, received $6.1 million 
in federal funds last year, awarded through the 
Arkansas Rural Connect Broadband Grant 
Program, to help the city upgrade to an all-fiber 
network. The grant required Stuttgart to select a 
broadband provider to build the infrastructure. 
A half dozen companies pitched for the project, 

How Do Government and Broadband 
Providers Connect the Nation? 



NOVEMBER/DECEMBER 2022  |  www.broadbandcommunities.com |  BROADBAND COMMUNITIES  |  29

and the city opted to go with Arkansas-
based Ritter Communications, a trusted 
regional telecommunications provider 
since 1906.

Ritter committed $2 million of 
company capital alongside the federal 
funds. Now, residents have 100 
percent fiber connectivity through 
Ritter’s RightFiber product, which 
includes internet, phone and video. The 
lightning-fast internet service starts 
at $45 a month for 100 Mbps fiber 
internet. And, thanks to another crucial 
government partnership, the Affordable 
Connectivity Program, low-income 
families can knock an additional $30 
off their monthly bill. This helps ensure 
everyone has access to broadband and 
affordable pathways to using it. In 
addition to the grant-funded areas it is 
building in partnership with the state, 
Ritter is deploying $300 million in 
private funds over three years to expand 
its network to underserved areas not 
eligible for grants.

Local providers across the country 
are making similar efforts to connect 
their communities. In New England, 
Consolidated Communications is 
hard at work bringing fiber to 1.6 
million homes and businesses by 2025. 
Residents in communities throughout 
the region are selecting Consolidated 
as their broadband partner – turning 
to a company that’s been a committed 
neighbor for 125 years. 

Totelcom Communications is a 
family-owned company serving 6,000 
customers across six small towns and 
counting in De Leon, Texas. There’s not 
a major metropolitan area within 80 
miles. The biggest employer is the local 
school district, and most folks work on 
family farms. Totelcom traces its roots 
to stringing telephone lines to connect 
these communities back in 1895. 

Today, when economics forced the 
consolidation of two local health care 
facilities, Totelcom stepped up and 
laid 7 miles of fiber to connect the new 
location so community members had 
access to quality care without having to 
drive long distances, often in ill health, 
to receive it. They also host digital 
literacy classes to ensure seniors and 
others are comfortable using telehealth 
technology in their homes.

CRITERIA FOR SUCCESSFUL 
ALLIANCES
Local communities won’t find more 
committed or qualified partners than 
local broadband providers. As they 
forge alliances to close their digital 
divide, several criteria are critical: 

• Prioritize unserved and 
underserved homes and 
businesses. This is a requirement 
of new federal broadbands funds 
– for good reason. It avoids costly 
duplication and keeps the focus on 
ensuring everyone has high-speed 
connectivity. The FCC is in the 
final stage of developing detailed, 
nationwide connectivity maps to 
ensure taxpayer funds are targeted 
with precision to unserved and 
underserved locations. Most of 
the new public funding will be 
distributed under this direction.

• Insist on partners with proven 
expertise. Past government efforts 
too often favored newcomers to the 
business with little to no experience 
building and maintaining networks. 
The result was wasted tax dollars and 
communities still on hold awaiting 
connection. A rigorous partner 
selection process should prioritize 
qualified, proven companies.

• Think long-term. Broadband 
deployment is not a one-and-
done affair. Communities need 
to build networks. But they also 
need to ensure the infrastructure 
is continually strengthened and 
resilient over time. This requires 
ongoing resources and expertise. Is 
the infrastructure partner equipped 
to manage long-term upkeep?  
Can it send qualified technicians 
out, at a moment’s notice, in the 
dead of night if necessary, to keep 
everyone connected? 

The abundance of public and private 
resources being dedicated to universal 
connectivity puts this longstanding 
national objective within reach. But 
it will be the quality of work across 
the public and private sectors that 
ultimately determines success in making 
broadband’s benefits real in every U.S. 
home and business. v

Jonathan Spalter 
is the CEO of 
USTelecom.  
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In rural north-central Oklahoma, the Otoe-Missouria Tribe is working to deliver quality 
broadband to families and businesses. 

By Sean Buckley / Broadband Communities

The Otoe-Missouria Tribe, which 
celebrated 140 years of encampment 
in Oklahoma in 2021, has a historical 

lineage that predates the 16th century. Similar 
to other Native American communities, the 
remote geography of the tribe’s reservation meant 
that providing broadband to its residents and 
businesses was a challenge. But the tribe’s can-do 
spirit is changing its broadband situation. 

A partnership between GTT 
Communications and Caliber Financial 
Services (Caliber FS), a tribally chartered 
corporation wholly owned by the Otoe-
Missouria Tribe, will provide fixed wireless 
broadband to the reservation.

This high-speed connectivity solution will 
improve internet service quality for families 
and businesses in and around the reservation in 
rural north-central Oklahoma.

Bringing internet connectivity to the 
reservation will benefit several parts of the 
community – businesses, schools and health 
care services. 

John Shotton, Otoe-Missouria tribal 
chairman, said in a release that the pandemic 
“reinforced the urgent need to close the digital 
divide that many Native American tribes face” 
and that the partnership between Caliber FS and 
GTT will enhance “the quality of life enjoyed 
by the Otoe-Missouria people and drive further 
economic development for years to come.” 

THE RURAL/REMOTE CHALLENGE 
Like other reservations, the home of the Otoe-
Missouria is in a rural, remote part of Oklahoma, 
making installing new broadband infrastructure 
challenging. 

Heather Payne, public affairs officer for the 
tribe, says its location made getting broadband 
less of a priority than getting necessities such 
as running water and electricity. “Most Indian 
reservations are in rural parts of the country, 
which means there’s limited infrastructure,” she 
says. “We have an issue with roads, bridges and 
access to electricity, so Wi-Fi is way down on 
the list.” 

Before the pandemic hit in 2020, the 
tribe realized there was an opportunity to 
build two wireless towers in its community to 

GTT and Otoe-Missouria Tribe  
Put Residents, Businesses on  
New Broadband Path

Before the onset of the COVID-19 
pandemic, the Otoe-Missouria Tribe 
prioritized necessities other than Wi-Fi, 
such as roads, bridges and electricity. 



NOVEMBER/DECEMBER 2022  |  www.broadbandcommunities.com |  BROADBAND COMMUNITIES  |  31

provide broadband services. “When 
COVID-19 hit, it forced everyone to 
go online,” Payne says. “Our students 
and employees had limited broadband 
access, so we had to push broadband to 
the top of the list of the community’s 
priorities to complete the build.” 

She adds that many tribes have been 
working to improve their broadband 
situations over the last decade. “Our 
tribe worked hard to get Wi-Fi into the 
houses of tribal members so they can 
be on equal footing with the rest of 
America,” she says. 

Kids especially are seeing the benefits 
of the new broadband service. “Thanks 
to the broadband upgrade, the tribe’s 
After School Program partnered with 
Oklahoma State University to teach 
virtual reality development to students,” 
Payne says. 

NEW CONNECTIVITY
To implement its broadband 
deployment, the OTOE-Missouria 
work with local partners but maintain 
a hands-on approach. For instance, 
the tribe has begun installing free 

fixed wireless internet access at its 
low-income housing and Blue River 
Meadows housing development, a rent-
to-own community that includes an 
elder housing apartment complex. 

This multiyear project includes 
building two new towers to help 
transmit the broadband wireless signal, 
one at each tribal housing community. 
Network installer and provider AtLink 
was contracted to construct the two 
towers. The tower signals cover the 

nearly 70 houses and elder apartments at 
the two housing developments. Caliber 
FS made funding for the building and 
installation of the towers possible. 

RedWire Telecom, the provider 
owned by the Otoe-Missouria, is 
partnering with AtLink to perform 
the in-home equipment installation. 
AtLink will place a small dish and 
mounting bracket on the roof of 
each home. From there, it will run a 

The tribe’s After School Program collaboration with Oklahoma State University teaches students 
about virtual reality. 

Blue River Meadows is one of two housing developments where a tower was installed to improve 
residential broadband access. 

Blue River Meadows Housing Tower is the 
second tower built to provide expanded 
broadband service to residents who live in 
tribal housing.
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cable into the house adjacent to an 
electrical outlet to provide power to the 
broadband router. 

Caliber FS chief technology 
officer Doug Oliveira managed the 
implementation of the project. He 
said in a release that the upload and 
download speeds are above standard 
broadband speeds to ensure that tribal 
citizens have the access they need in the 
two housing developments. 

Enhancing the broadband prospects 
for the housing developments is 
compelling, but the tribe is keen to 
expand the reach even further. “Once 
everything was installed, the tribe 
switched from Caliber FS to RedWire 

Telecom, so it can eventually expand 
to government agencies here and in the 
town of Red Rock,” Payne says.

She adds that the tribe has applied 
for National Telecommunications  
and Information Administration 
broadband grants to be able to expand 
broadband in the coming years but  
has not yet received any funding from 
the program. 

A NEW EXPERIENCE 
For tribal members who have 
never had broadband, broadband 
is transformative. Until the Wi-Fi 
service was installed, the only option 
for community residents was a spotty 
wireless hot spot service. 

RedWire recently hired a new 
technician to help customers with the 
service when they have issues. “People 
are still getting used to having a free 
service and internet access,” Payne says. 
“Having Wi-Fi in their homes or digital 
wireless hot spots is a new experience 
for some tribal members.” 

ENHANCING BUSINESS 
BROADBAND
Because of the Otoe-Missouria Tribe’s 
partnership with GTT, businesses such 
as Caliber FS will now have access to 
more robust broadband services. 

Caliber FS partnered with GTT to 
upgrade the broadband infrastructure 
on the Otoe-Missouria reservation by 

Nearly 22 miles of fiber were installed to improve broadband capacity for businesses and housing.

AMERICAN INDIAN POLICY INSTITUTE CITES  
LACK OF TRIBAL BROADBAND OPTIONS

Internet options on U.S. tribal reservations continue to 
lag. According to a 2019 American Indian Policy Institute 
(AIPI) study, an estimated 18 percent of reservation 
residents can’t access the internet at all, and 33 percent 
must use smartphones to get online. Furthermore, the 
study revealed that the reliability of smartphone internet 
connections is “questionable.” 

The organization says this disparity exists because 
most reservations were established in remote locations 
with limited network infrastructure. A lack of internet 

options on Indian reservations and in rural areas is not 
new, but the COVID-19 pandemic highlighted the issue. 
The FCC said in 2019 that the digital divide on rural 
and tribal lands remains significant, with more than 26 
percent of Americans in rural areas and 32 percent on 
tribal lands lacking at-home, high-speed internet access 
capable of handling data-intensive services. 

According to AIPI, these findings emphasize the 
“need for increased in-home high-speed broadband 
access for residents of tribal lands.” 



NOVEMBER/DECEMBER 2022  |  www.broadbandcommunities.com |  BROADBAND COMMUNITIES  |  33

installing 22 miles of fiber from Ponca 
City, Oklahoma, to the reservation 
in Red Rock. “The reason [the tribe] 
partnered with GTT is to expand our 
broadband capabilities to serve our 
lending entities and our businesses, 
and Caliber is one of our umbrella 
companies,” Payne says. 

Before GTT began this project, the 
legacy system that served Caliber FS 
included a single-fiber trunk in Ponca 
City, creating a single point of failure. 
“Caliber’s mission-critical platforms and 
services are hosted on Otoe-Missouria 
tribal land in Red Rock,” says Oliveira. 
“As is too common in many rural areas 
and on tribal lands, only one fiber 
provider served Caliber FS’s data center, 
and it lacked redundancy. 

Working with GTT bolstered 
Caliber’s data center with fully 
redundant connectivity and unlocked 
enough excess bandwidth to provide the 
tribe’s residential complexes with no-
cost, high-speed internet access.”

Oliveira adds that GTT’s service 
“fulfilled an essential business need 
and brought significant benefits to the 
community.”

ENABLING DATA CENTER 
BACKHAUL 
GTT’s latest development with Caliber 
is part of the companies’ ongoing 
working relationship for data center 
connectivity. GTT’s connectivity 
solution includes a 10G Ethernet point-
to-point circuit, connecting Caliber’s 
data center facility in Red Rock with its 
Kansas City, Missouri, data center. 

The solution also includes a 10G 
dedicated internet circuit connecting 
the Red Rock data center to GTT’s 
industry-leading, global, Tier-1 IP 
network, providing direct connections 
to major cloud service providers. 

“When Caliber FS told us about the 
unique needs for this application, GTT 
worked to carve out connectivity to get 
it to the community,” says Todd Keihn, 
vice president of product management 
for GTT. “We’re happy to extend the 
relationship.”

GTT mainly conducted work for 
this deployment on the data center 
side and extended capacity into the 
community. “This is where GTT stops, 
and Caliber’s other partner takes over 
to provide the end-user services,” Keihn 
says. 

Though GTT does sell fiber and 
IP transit services on a wholesale basis 
to other carriers, Keihn adds that the 
company’s agreement to help enable 
the tribe to offer residential broadband 
“was fairly new.” v

Sean Buckley is 
the editor-in-chief 
of BroadBand 
Communities. 
You can contact 
him at sean@
bbcmag.com. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THE NTIA HEADS UP TRIBAL BROADBAND  
CONNECTIVITY PROGRAM 

President Biden’s Internet for All initiative includes the Tribal Broadband 
Connectivity Program (TBCP), a $980 million program directed to tribal 
governments to be used for broadband deployment on tribal lands as 
well as for telehealth, distance learning, broadband affordability and 
digital inclusion. The National Telecommunications and Information 
Administration (NTIA) reviewed 280 applications received during the 
application window, which closed September 1, 2021. The TBCP will 
announce additional awards on a rolling basis as they go through the NTIA 
review process. 

In August, the NTIA and the Department of Interior’s Bureau of Indian 
Affairs (BIA) announced an agreement to coordinate responsibilities 
in ensuring compliance with environmental, historic preservation, and 
cultural resources requirements related to the TBCP. This collaboration 
allows high-speed internet service to be deployed quickly and ensures 
safeguards to protect Native lands and interests. 

In addition, it streamlines the National Environmental Policy Act reviews 
for both the NTIA, as the lead federal agency for high-speed internet grant 
programs, and the BIA, as authorized to grant rights of way over and across 
land held in trust or restricted status by the U.S. under the Indian Right-of-
Way Act.

Working with GTT bolstered Caliber’s data 
center with fully redundant connectivity and 
unlocked enough excess bandwidth to provide 
the tribe’s residential complexes with no-cost, 
high-speed internet access.
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In partnership with Sertex Broadband Solutions, the small island off the coast of  
Rhode Island is building a universal fiber network.

By Michael A. Solitro / Sertex Broadband Solutions

Block Island has long been a community 
of innovation. Located 15 miles off the 
Rhode Island coast and accessible only 

by boat or plane, residents embrace a pioneering 
spirit found in few other places. The Town of 
New Shoreham, the island’s sole municipality, 
is home to the nation’s first offshore wind 
farm and soon will host Rhode Island’s first 
municipally owned fiber broadband network.

Block Islanders have struggled for decades 
with poor telecommunications service. Though 
the community desired and demanded better 
connectivity, traditional providers had no interest 
in serving the small community of 1,000 year-
round residents, even though the population 
swells to 20,000 during the summer season. 

Businesses and residents desperate for 
bandwidth found ways to enhance their dismal 
15/3 Mbps download/upload speeds using 
satellite and other improvised solutions. Those 
enhancements marginally improved service, 
but islanders continued to limp along with 
unreliable DSL, and no one was satisfied.

When the Block Island Wind Farm went 
live in 2016, it presented an opportunity for the 
community to solve its connectivity problems 
with fiber. 

Guided by the New Shoreham Broadband 
Committee, the town tapped into the wind 

farm’s undersea fiber optic cable to build a 
community anchor institution (CAI) network 
connecting the library, safety complex, town 
hall, and medical center in 2018. The vision to 
expand the network islandwide was a distant 
goal until the pandemic hit. Suddenly, the 
project became an urgent and shared priority.

Rather than waiting for promised federal 
grant funding – or simply doing nothing – 
local taxpayers voted in July 2020 to build 
BroadbandBI, a universal fiber network. It 
was a considerable risk, but one that taxpayers 
overwhelmingly approved taking. 

The town’s partner in building and operating 
BroadbandBI was Sertex Broadband Solutions, 
the regional fiber optic deployment expert that 
had constructed the Block Island CAI. 

The BroadbandBI package approved 
by voters authorized $8 million in tax-
supported bonds backed by New Shoreham’s 
creditworthiness. Voters made the commitment 
regardless of whether there would be future 
financial assistance from federal grants. 

Similar to public investments in roads and 
bridges, BroadbandBI infrastructure costs will 
be recovered through annual property taxes. 
Once the network is live, expected in late 2022 
and early 2023, costs for installation, equipment, 
transport, administration, operations and 

Block Island Takes  
Responsibility for Universal  
Fiber Broadband Connectivity
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maintenance will be recovered through 
monthly subscriber fees.

“As with any utility, our goal is to 
set rates for a recapture that cover our 
costs and create a viable, sustainable 
framework to operate the utility long-
term,” explains Amy Lewis Land, 
finance director of New Shoreham.

Multilevel service tiers created 
by the town are designed to provide 
options for Block Islanders and 
recognize the community’s needs and 

priorities. Even with recovery costs 
baked in, monthly rates for best-effort 
plans are significantly less per month 
than customers typically paid for 
insufficient legacy services.

“The town should take a great deal 
of pride in what it is accomplishing 
with this project – from the unanimous 
community support to facing down the 
challenges of a pandemic, including 
disruptions in workflow and supply 
chain,” says Maryanne Crawford, New 

Shoreham’s town manager. “We’re 
plowing new ground as one of the few 
towns in [the U.S.] that has done such 
a comprehensive project pretty much 
entirely on its own. It’s extraordinary.” 

A NEW MODEL FOR FTTH
The Town of New Shoreham is an 
outlier in choosing to take on the costs 
of buildout, activation and operations 
alone. This risky path to fiber, in which 
the town assumes all responsibility, is 
not for everyone.

Block Islanders recognized the need for reliable, affordable 
broadband accessible for all and unified behind the most 
advantageous solution for their remote community.

The dark fiber P3 model is a true partnership with shared risks and responsibilities that allows the municipal entity to own and control network assets 
and the ISP and network operator to assume the risks of activation and operations.
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For communities that want less 
risk and universal connectivity and 
ownership control, a new public/
private partnership model (P3) that 
leverages dark fiber to reduce exposure 
for municipalities has emerged. A true 
partnership in which all entities assume 
equal risk, this model is significantly 
different from Block Island’s prototype 
– it shifts responsibility for network 
activation, including electronics and 
transport costs, to a partner ISP. 

This approach allows the municipal 
entity to own and control network 
assets from the fiber hut to the 
terminals located on utility poles along 
roadways. Each home the dark fiber 
passes represents an opportunity for 
the ISP to provide service. It pays the 
municipal entity a monthly fee. The 
municipality then passes the monthly 
fee to the network operator to cover 
ongoing maintenance and emergency 
services. As new subscribers sign on, the 
ISP engages the network operator to 
install curb-to-home connections and 
in-home equipment.

Dark fiber P3 is analogous to a 

public road with no cars or driveways. A 
public entity commits to build the fiber 
infrastructure using funds from local 
taxpayers or grants. Once built, internet 
traffic is generated and supported by the 
ISP and network operator.

MUNICIPALITIES MUST MEET 
THE MOMENT
Broadband is widely acknowledged 
as an essential utility, as electricity, 
water and sewer systems are. As an 
essential service, it must be universally 
accessible, reliable, affordable 
and sustainable with future-proof 
technology that will meet bandwidth 
requirements for decades. Fiber is the 
only future-proof solution, and locally 
controlled FTTH networks are the 
only way to bring reliable, affordable 
service to everyone. 

Block Islanders recognized the 
urgent need for change and unified 
behind the most advantageous solution 
for their community. Land’s ultimate 
goal is for BroadbandBI to become 
a natural part of life on Block Island 
and ultimately be taken for granted. 
She envisions the island as a place 

where connecting to the internet is as 
predictable and expected as turning on 
a light or water faucet. “I look forward 
to the day when connectivity is there 
when people need it, and no one is 
spending time and effort and struggling 
to access the connections they need.”

Each town’s strategy for achieving 
universal broadband will differ. Land’s 
advice to municipal leaders? “Don’t be 
afraid of the things you don’t know – 
the most important thing is to know 
your community’s priorities and craft a 
solution that delivers them. By choosing 
good partners, that solution will become 
clear. Your partners will guide you 
through the learning process.” v

Michael Solitro 
is founder and 
CEO of Sertex 
Broadband 
Solutions. He  
can be reached  
at msolitro@
sertexllc.com.  
 

The town’s partner in building and operating BroadbandBI was Sertex 
Broadband Solutions, the regional fiber optic deployment expert that 

constructed the Block Island community anchor institution network. 
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Like nutrition labels on food, the updated Broadband Consumer Label will satisfy 
consumers’ need for accurate information about their broadband plans.

By Ryan Johnston / Next Century Cities 

T he updated Broadband Consumer Label 
rules released on November 15, 2022, 
have their roots in 2016, when the FCC 

unveiled the first iteration. The 2016 labels 
were intended to provide consumers with more 
information on their broadband plans’ service 
speed, reliability and costs after the commission 
received more than 2,000 consumer complaints 
alleging that actual bills exceeded advertised 
prices by more than 40 percent.

At the time, providers could use the labels 
to satisfy the disclosure requirements found in 
the 2015 Open Internet Order, which required 
providers to disclose specific information on 
promotional pricing, fees and data caps. It also 
required disclosures related to wireline and 
mobile network performance characteristics and 
regional differences in network performance. 

With the repeal of the 2015 Open Internet 
Order and the release of the 2017 Restoring 
Internet Freedom Order, plans for the label  
were abandoned. 

IIJA REVIVES LABELS
The Infrastructure Investment and Jobs Act 
(IIJA) included a directive from Congress that 
the FCC revive the Consumer Broadband 
Label and, within one year, finalize new rules 
regarding its display requirements and contents. 

Consumers’ need for accurate information 

about their broadband plans is immediate. On 
May 5, 2022, the FTC released a proposed 
order, revealing that one provider offered 
far slower speeds than its rural California 
consumers paid for. It remains challenging 
to track discrepancies between services 
advertised and those provided without accurate 
information about consumer benefits.

In addition to promulgating new rules, the 
FCC convened a working group of Consumer 
Advisory Committee members. Consisting of 
industry and public-interest groups, members 
crafted a recommendation on how and where 
to display the label and how to disclose 
promotional and standard pricing. 

The recommendation asserts that labels 
should be concise, accurate and easy to 
understand. Notably, the proposal doesn’t 
require providers to place the full label at 
the point of sale; instead, a link or an icon 
connected to the label may suffice. Although 
it does require providers to list a consumer’s 
month-to-month rate, the recommended label 
version will not analyze the promotional plan 
the consumer may receive. With the inclusion of 
promotional rates in the Consumer Broadband 
Label, consumers will be subject to potential 
sticker shock as they are unaware of when a 
promotion may end. 

Accessible Consumer Broadband 
Labels Could Provide Critical 
Consumer Protections
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ENSURING TRANSPARENCY
The report and order outlining the 
new rules for the label were recently 
released, and, unlike in 2016, the FCC 
must deliver.  Consumers deserve 
easy-to-understand information that 
enables them to compare services and 
hold their providers accountable for 
accurate billing. If the FCC wants the 
Consumer Broadband Label to be the 
critical transparency tool that Congress 
intended, there are several ways to do it:

• Making the label as accessible 
as possible is a must. Consumers 
should not have to navigate 
hyperlinks, dig through pages at the 
point of sale and scrutinize fine print 
to find the Consumer Broadband 
Label. Placing an entire label next 
to the advertised service maximizes 
transparency and promotes ease 
of use for consumers who may not 
be savvy enough to find a hidden 
information resource. In addition, 
paper copies and a downloadable 
version of labels should be available 
for consumers in stores. This allows 
consumers, including those who do 
not have reliable internet access, to 
comparison shop across providers 
and revisit to confirm service plan 
information as needed. 

• After consumers make a 
purchase, they should keep 
track of the label. Requiring 

providers to include the label for 
consumers’ plans on their monthly 
bill allows consumers to compare 
actual charges against charges 
advertised at the time of sale. In 
addition, analysis of billing after 
promotional prices expire is critical 
for preventing bill shock when a 
consumer’s promotion ends. 

• Screen readers and refreshable 
Braille displays are just a few 
examples of technologies 
requiring machine readability. 
None of these measures are helpful 
if a consumer cannot read the 
label. For people who lack digital 
skills, having to navigate away 
from the Consumer Broadband 
Label using a series of hyperlinks 
makes finding information that 
should be readily available more 
difficult. For people living with 
disabilities, a machine-readable 
label is a critical accessibility 
tool. Requiring the Consumer 
Broadband Label to be created in 
a machine-readable format also 
promotes interoperability with 
assistive technologies – an essential 
resource for compiling, comparing 
and editing data. 

Though machine-readability 
assists the number of people a 
label can reach, consumers must 
understand its contents. The 

FCC should create a glossary or 
bank of key terms and definitions 
to support consumers without 
technical expertise in understanding 
Consumer Broadband Label 
content. Without this resource, 
the Commission runs the risk of 
offering a transparency tool that is 
itself opaque.

• The FCC needs to include price 
information in the National 
Broadband Map. By enabling 
third parties to collect and collate 
broadband plan data, the FCC 
could equip consumers to compare 
plans from various providers and 
identify the most cost-effective 
service options for their needs. 

This list provides the essential 
ingredients consumers need for 
impactful decision-making from the 
Consumer Broadband Label. Providing 
accessible, detailed information is 
vital for furthering the FCC’s goals of 
connecting every resident with reliable, 
high-speed, affordable broadband 
service. v

Ryan Johnston is 
the senior policy 
counsel for federal 
programs at Next 
Century Cities.  
 

Consumers deserve easy-to-understand 
information that enables them to 

compare services and hold their providers 
accountable for accurate billing.
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As broadband service speeds increase, so do connectivity issues and subscriber 
complaints.

By Jason Moore / RouteThis

L et’s start with some good news. Over 
the last two years, upstream data speeds 
rose 51 percent, and downstream speeds 

increased 125 percent. Sounds great, right? But 
would knowing that service calls to ISPs are at 
record levels – and that the top complaint from 
customers is that connection speeds are too  
slow – affect that opinion? 

The recurring message as more ISP providers 
switch to fiber is that infrastructure is vital, 
and speeds are fantastic. Still, the realities of 
subscribers’ home environments and the lack of 
customer education on Wi-Fi ultimately result 
in increased support calls and complaints.

Technically speaking, ISPs are well within 
their rights to tell their customers, “Sorry, it’s 
not my problem.” But it quickly becomes their 

problem when subscribers start writing one-star 
reviews and switching to other providers out of 
frustration. Though the issues might not be the 
fault of an ISP, helping customers is in the best 
interest of service providers. 

DIGGING INTO THE DATA 
RouteThis recently looked at the ISP support 
experience, pulling data from more than 3,000 
internet service providers worldwide to pinpoint 
the choke points for data. 

One of the more staggering data points is 
that as much as 50 percent of overall support 
engagements can be traced back to problems 
with home Wi-Fi setups. Whether that 
translates into truck rolls or the time a support 
team spends on troubleshooting calls, this is a 
significant issue for ISPs. 

The RouteThis data showed that an 
increased number of devices added to the 
household and device upgrades also strain home 
Wi-Fi environments and contribute to poor 
subscriber experiences. North American home 
networks boast the highest median number of 
devices (nine), increasing the chances that at 
least one will suffer from a poor connection. 

CPE SUPPORT ISN’T THE ANSWER 
RouteThis has encountered many ISPs that 
think that the solution to their support issues 
is on-premises hardware or CPE. Though that 
might seem like a good idea, the reality is 
that the growing diversity in CPE hardware 

Unnecessary Support Calls  
Drive Up Costs for ISPs

As much as 50 percent of overall support 
engagements can be traced back to 
problems with home Wi-Fi setups. 
Whether that translates into truck rolls 
or the time a support team spends on 
troubleshooting calls, this is a significant 
issue for ISPs.
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creates conflict and undermines an 
ISP’s ability to get consistent visibility 
into subscriber households. This 
leads to long handle times, improper 
resolutions, repeat calls, escalations and 
unnecessary truck rolls. 

CPE diversity – even completely 
ignoring firmware – is a challenge 
regardless of the population of an ISP’s 
base, and this challenge grows as the 
subscriber count increases. Within the 
RouteThis research data set for this 
report, the number of unique make-
and-model combinations ranged from 
103 (smaller ISPs) to 363 (larger ISPs).

It’s increasingly clear that the 
combination of consumer-provided 
CPEs, subscriber reluctance to upgrade 
or update equipment, and regular 
changes in preferred CPE suppliers 
means that universal customer care 
diagnostics will not come from CPEs. 

EMBRACING DIAGNOSTIC  
(AND AGNOSTIC) TECHNOLOGY
The RouteThis research might leave 
some ISPs wondering how they can 
overcome these support-related hurdles, 
but there are a few recommended 

tactics. First, be more proactive 
in educating subscribers. From an 
education standpoint, this can take the 
form of easy-to-follow videos giving 
step-by-step instructions on how to 
rectify problems or a set of PDFs that 
guide people through every step of 
their network configurations. ISPs can 
also empower tech-savvy subscribers 
with self-help solutions to manage their 
troubleshooting so they can avoid a 
tech support call or visit. 

In addition, ISPs that embrace 
digital diagnostic tools for their tech 
support teams will be able to bypass 
those unnecessary Wi-Fi support 
calls. Ideally, tools such as these will 

work with any home network. This 
will allow ISPs to spend time on more 
pressing issues relevant to the broadband 
network. When it comes to the point of 
CPE fragmentation, ISPs would be wise 
to implement a software-based, CPE-
agnostic solution – in other words, a 
solution that works no matter what CPE 
hardware subscribers are using.

Taking a more proactive approach 
to Wi-Fi management and efficient 
diagnostics capabilities will slash 
ISP support costs, reduce churn, and 
improve subscriber satisfaction. It may 
even transform the traditional ISP-
subscriber support relationship as we 
know it. v

Jason Moore is CEO of RouteThis, a Wi-Fi in-home connectivity 
platform provider transforming how internet service providers 
and smart-home brands deploy, manage and support connected 
homes. The company’s platform is used in Europe, North 
America, South Africa, Australia and New Zealand. 
 
 
 
 

ISPs can overcome support-related hurdles by being more proactive in educating subscribers. This can take the form of easy-to-follow videos giving 
step-by-step instructions on how to rectify problems.
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Thanks to new technologies, optical networks have evolved significantly in recent 
years. Further evolution will require new innovations to help networks scale, simplify 
operations and continue meeting growing bandwidth needs into the future.

By Serge Melle / Nokia

W hen someone makes a phone call 
or joins a video chat, streams a 
favorite show, orders products 

online or collaborates with co-workers remotely, 
the information that enables these interactions 
is comprised of digital data – zeros and ones. 
It may originate anywhere on the globe and 
connects people over telecommunications 
networks.

A fundamental infrastructure that enables 
data to move around is optical networks. There 
are primarily three physical ways to transmit 
data: copper cabling, which debuted for the 
telegraph in the 1820s and is still used today 
in more advanced forms; radio transmission, 
first used by Marconi in 1901; and fiber optics, 
utilized since 1977, when General Telephone 
and Electronics (GTE) sent the first live 
telephone traffic through fiber optics in Long 
Beach, California.

Each has its benefits: Copper cabling is 
low cost and thus pervasive in homes and 
small offices. Radio enables recipients to 
be untethered from a physical, hard-wired 
connection, providing locational freedom and 

mobility. The benefit of fiber optics is its ability 
to transmit massive amounts of data over 
practically any distance. As a result, the services 
and applications upon which people rely are, at 
some point, carried over an optical network.

OPTICAL NETWORKS CONNECT THE 
WORLD
Optical networks are based on the use of 
fiber optic glass strands, each no thicker than 
a human hair, that can transmit light pulses 
and thus information. These fibers are clad for 
physical protection from the elements and to 
facilitate being handled. They have been buried 
underground or mounted on aerial lines across 
neighborhoods, along highways and under 
oceans for more than four decades, forming an 
increasingly interconnected web of connectivity.

No matter which access methods connect 
end users – radio or microwave signal, copper 
or coax cable or fiber to the home – optical 
networks provide the most scalable and 
economical means of transferring massive 
amounts of user data over distance: within and 
between data centers; across neighborhoods, 
cities and countries; and between continents.

From Glass Fiber to Coherent 
Transmission and Pluggable Optics: 
The Evolution and Future of  
Optical Networks
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Initially, the transmission of data 
over fiber optics was done using lasers 
that turned “on” and “off” to send 
pulses of light through the glass, which 
is called on-off keying (OOK). Each 
pulse represented either a one or a zero 
– the binary data bits that encode all 
modern communications, applications 
and connectedness. The practical 
speed limit for OOK transmission was 
achieved at a data rate of 10 gigabits per 
second (Gbps) per wavelength in the 
late 1990s.

During the same time frame, 
wavelength division multiplexing 
(WDM) was developed to allow 
multiple different colors, or 
wavelengths, of light to travel through 
the same fiber. Thus, a single fiber, 
instead of carrying one channel on one 
color, could carry multiple channels on 
multiple, different colors. This allowed 
network operators to keep scaling the 
total information-carrying capacity 
of their optical networks beyond 10 
Gbps, achieving capacities of 400 Gbps 
using 40 wavelengths, each carrying its 
stream of data.

The use of WDM was 
complemented by the development of 
optical amplifiers, which significantly 
extended the distance that the light 

pulses could travel before they needed 
to be converted back into the electrical 
domain to be retransmitted, if 
necessary, which saved both cost  
and power.

This brings up the fundamental 
physics of transmitting data along 
an optical fiber and just how much 
is possible. The ultimate scaling 
performance of any media is defined 
by the Shannon Limit – the maximum 
rate of error-free data transmitted across 
a given communications channel. It 
was developed by Claude Shannon at 
Bell Labs in 1948.

COHERENT TRANSMISSION 
ENABLES SCALING 
During the last decade, a new 
technology called coherent 
transmission made enormous scaling 
in optical network transmission 

possible. Combining the technology of 
digital signal processors (DSPs) with 
the application of phase modulation 
techniques (also common in mobile 
networks) to optical signals, coherent 
transmission technology enabled a 
further 100-fold increase in wavelength 
speed over what was possible with 
OOK technology since it was first 
introduced a decade ago. 

Coherent transmission has 
provided the groundbreaking leap 
to what became the de facto optical 
transmission technology. It enables 
today’s optical networks to operate with 
a capacity of one terabit per second 
(Tbps) per wavelength and within a 
hair’s breadth of the Shannon Limit.

New developments in coherent 
optics continue to provide more scaling 
and lower total cost of ownership 
(TCO) of optical networks. Some 

Figure 1: The latest advances in coherent transceivers include two key developments: application optimization for low-power/pluggable and 
maximum capacity-reach, and integration into DCO transceivers.

Coherent transmission technology has  
enabled a 100-fold increase in wavelength 
speed over what was possible with on-off 
keying technology.
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advances include miniaturizing 
coherent optics into highly integrated 
digital coherent optic (DCO) 
transceivers, and a push to design and 
optimize coherent transceivers for 
different network applications.

The evolution to DCO transceivers 
is a result of the ever-increasing 
operating speeds of coherent optics, 
and the miniaturization of the optical 
components and integrated circuits 
used in their design. As optical 
transmission technologies progress,  
the optical components that transmit 
and detect the light, such as lasers  
and detectors, continually miniaturize 
to the point that they can fit  
into ever-smaller, lower-power, 
pluggable packages.

This miniaturization and 
integration of all constituent parts 
used in coherent optics – the DSP, the 
high-speed optoelectronics and the 
driver and amplification electronics – is 
now necessary for high-speed operation 
because connecting distinct devices 
mounted across a circuit board is no 
longer possible. The entire coherent 
engine must now be carefully co-
designed and miniaturized into a DCO 
transceiver to maintain signal integrity 
at ever-higher wavelength speeds.

OPTIMIZING COHERENT 
SOLUTIONS 
The second industry trend recognizes 
that there is no one-size-fits-all 
optimization for coherent transceivers. 
High-performance DCOs are 
optimized to deliver the next 
generational advance of faster baud 
rates, ever-higher wavelength speeds 
that will soon exceed 1 Tbps, and the 
maximum capacity-reach performance 
over distances of thousands of 
kilometers needed for long-haul and 
subsea networks.

The other development in the 
evolution of coherent optics is the 
introduction of DCOs optimized for 
low power and built into industry-
standardized pluggable transceiver form 
factors that can be used in routers, 
switches and access platforms. The 
advantage of pluggable transceivers is 
that only a simple plug replacement 
is required if a transceiver fails, not 
a restoration of the whole line card. 
This allows the platforms they are used 
in to interchangeably use a range of 
optics with different characteristics 
for different capacity and distance 
applications without having to design 
specific line cards for each.

Examples of new pluggable DCO 

optics include router-pluggable coherent 
modules operating at 400 Gbps used 
for metro data center interconnection 
(DCI) and metro aggregation, and 
metro core networks. These will soon 
be complemented by pluggable DCOs 
operating at 100 Gbps and 200 Gbps 
optimized for access/edge applications 
such as PON, 5G fronthaul, cable DAA 
backhaul and campus WANs. These 
optimizations enable the cost-effective, 
modular deployment of coherent optics 
across an ever-broader range of use 
cases in access and metro applications.

These latest trends in coherent optics 
recognize network operators’ need to 
simultaneously scale the capacity and 
performance of their optical networks 
and to optimize for the needed capacity 
and lowest TCO across the wide range 
of network use cases from access and 
metro networks to the most challenging 
long-haul and subsea links.

SCALING OPTICAL NETWORKS
With today’s coherent optics now 
enabling operation within a decibel 
(dB) of the Shannon Limit, further 
evolution of optical networks will 
require further innovations to help 
networks scale, simplify operations and 
continue meeting growing bandwidth 
needs into the future.

Figure 2: Coherent DCO transceivers are available in a family of options for a wide range of network use cases, from the network core to the edge.
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One example of this ongoing 
evolution is to utilize more of the 
spectrum available in optical fibers, 
akin to transmitting across ever more 
radio channels. In the case of optical 
networks, this means expanding the 
range across which WDM technology 
can operate in the fiber spectrum to 
transmit more wavelengths. Until 
recently, WDM allowed up to 80 
wavelengths to be transmitted in the 
C-Band of the fiber spectrum. This is 
now being doubled by extending  
the usable fiber spectrum into 
the L-Band, adding another 80 
wavelengths of capacity. The potential 
exists to extend that even further, into 
what is called the S- and O-Bands of 
the optical fiber spectrum.

Other promising areas being 
explored to unlock even more capacity 
are new designs for optical fibers and 
cables so when network operators build 
out new fiber routes, the infrastructure 

they deploy will be scalable for decades 
into the future. Examples include 
optical fibers with narrower diameters, 
which allows more of them to be 
packed into a given cable size. 

Complementing that is research 
into spatial division multiplexing 
(SDM) and multicore fibers, which will 
enable even denser cables capable of 
supporting many more fiber paths that 
can be deployed in simpler, more cost-
effective ways. Organizations such as 
Bell Labs are at the forefront of driving 
research into these new, exciting areas, 

and the advances that result will 
continue to find their way into new 
products and solutions that will enable 
the networks of the future. v

Serge Melle is 
the director of 
IP-optical product 
marketing for 
Nokia. 
 
 

Discrete and easily installable solutions for buildings and homes
with the InvisiLight® MDU, ILU, Drop, and Facade Solutions
OFS InvisiLight Solutions have evolved to a complete plug-and-play 
system, encompassing industry-leading optical fiber, spools with 
pre-connectorized storage, innovative modules, and engineered 
adhesive.

IN-LIVING UNITMULTI-DWELLING UNIT

DROP FACADE

New designs for optical fibers and cables are 
being explored so when network operators 
build out new fiber routes, the infrastructure 
they deploy will be scalable for decades.
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The U.S. government should dedicate broadband funding toward a modern program 
that stimulates innovation and new approaches to the broadband challenge.

By Richard Brandon / RtBrick

The Senate is currently debating the GRID 
Broadband Act and aims to speed up 
broadband rollouts by leveraging the 

existing U.S. electrical grid. At the same time, 
telecom stakeholders are requesting a pause in the 
Universal Service Fund (USF) because the cost 
to consumers has been increasing, and GRID 
collides with the Infrastructure Investment & 
Jobs Act, dispensing billions of federal dollars 
to fund fiber deployments to many of the same 
rural areas. As of July 13, all 50 states had applied 
for initial planning funds for the Broadband 
Equity, Access, and Deployment (BEAD) 
Program, which provides a staggering $42.5 
billion to expand high-speed internet access by 
funding planning, infrastructure deployment 

and adoption programs. 
Are these government initiatives missing a 

huge opportunity, however well-intentioned 
they may be? Government bodies are not always 
the best-placed groups to encourage innovation, 
and this funding will likely be sucked into 
broadband buildouts that use an approach 
essentially unchanged for 25 years. In contrast, 
there is an opportunity to invest these vast sums 
into a program that stimulates innovation and 
new approaches to the broadband challenge.

It is unclear who will suffer most if the U.S. 
presses on with business as usual. Taxpayers will 
see their dollars wasted, underserved broadband 
communities will get less for their money, and 
the country will miss the opportunity to take 
the lead in new technologies and skills.

Who is to blame? Not just one entity. But 
it’s up to the telecom industry and carriers to 
solve these problems themselves. 

DWINDLING TECHNOLOGY SOURCES
Unfortunately, carriers have few choices when 
sourcing their technology. The number of carriers 
dwindled in recent years as the telecom industry 
consolidated into a handful of large, dominant 
suppliers with vested interests in the status quo 
that generated little innovation. 

In recent years, the industry looked to China 
to lower costs, with temptingly competitive 
offers from loss-leading suppliers. But the 
Chinese also raised prices once they locked the 
carriers’ operations into using their systems. In 

Calling for a Cloud-Native 
Broadband Infrastructure

The decline in vendors and options has 
suddenly been reversed, and now a raft of 
new entrants can deliver rapid innovation 
in hardware and software. For instance, 
software from companies such as RtBrick 
allows telcos to turn new switches into the 
powerful routers that they need to deliver 
high-speed internet services.
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addition, there is a growing awareness 
of potential security risks that derive 
from building critical infrastructure on 
technologies from such countries.

This is all compounded by 
stagnation in the skill sets of the 
telecom workforce, especially when 
compared with the world of giant 
cloud-IT providers. In contrast to 
the telecom industry, “cloud-native” 
organizations innovate constantly to 
deliver a step-change in operational 
efficiencies, benefiting both themselves 
and their consumers.

Fortunately, a quiet revolution 
taking place could solve these problems. 
Until now, a few global suppliers held 
the resources to develop the underlying 
silicon modern broadband systems 
require, and their cost points reflected 
that. However, advances in “merchant-
silicon” – chipsets developed by third 
parties, such as Broadcom and Intel 
– led to the arrival of open telecom 
hardware. This is the same seismic 
shift the computing industry benefited 
from 30 to 40 years ago, resulting in 
today’s world, in which people can run 
software from many companies on 
many computer brands.

As a result, telcos can now access 
low-cost, powerful hardware (usually 
assembled in Taiwan), choose 
independent software from companies 
based in trusted democracies, and turn 
it into broadband or 5G networks. 

RAPID INNOVATIONS
The decline in vendors and options 
has suddenly been reversed, and now 
a raft of new entrants can deliver 
rapid innovation. Taiwanese hardware 
vendors, such as EdgeCore and 
UfiSpace, offer switches with far better 
cost performance than traditional switch 
vendors. Software from companies such 
as RtBrick and Drivenets allows telcos 
to turn these switches into the powerful 
routers they need to deliver high-speed 
internet services. 

This means a new, lower-cost, 
high-performance broadband rollout 
is suddenly possible. Carriers can 
build and operate their services, such 
as the cloud, and run their vast data 
centers. On top of that, this cloud-
native approach will facilitate a new 
generation of young engineers with 
modern skill sets who can lead the 
telecom field, as many U.S. tech 

companies have shown the world in 
other areas of computing.

It is encouraging that such a large 
amount of government money is being 
spent on solving the broadband digital 
divide. However, if providers and 
communities spend that much U.S. 
taxpayer cash, let’s make sure they do 
it wisely – and use it as a steppingstone 
to accelerate the adoption of new 
technologies. Let’s not plow more 
money into old solutions that have been 
used for decades. Isn’t it time to use 
that funding to improve infrastructure 
significantly? That will make delivering 
more broadband to those who need 
it at a lower cost and simultaneously 
developing the next generation of the 
U.S. workforce possible. v

Richard 
Brandon is the 
vice president 
of strategy at 
RtBrick. 
 
 
 

The decline in vendors and options has suddenly been reversed, and now a raft of new entrants can deliver rapid innovation. This means a new, 
lower-cost, high-performance broadband rollout is suddenly possible.
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BroadBand Communities recently talked to Sandra Motley, president of fixed networks at 
Nokia, about how the company helps large and small providers make the most of their 
fiber-based broadband deployments. She also shared her vision of fiber-based broadband 
and the ways broadband can enable new education and employment opportunities.

A s president of fixed networks at Nokia, 
Sandra Motley oversees a critical player 
in the burgeoning fiber broadband 

industry. The division offers emerging XGS-
PON networking hardware and software, 
which enables providers to offer symmetrical 10 
Gbps fiber broadband services. But hardware 
and software are just one part of Nokia’s 
broadband vision. The company has been a 
vocal advocate for the 25G PON standard, 
which can address consumer fiber-to-the-home 
(FTTH) broadband and business and wholesale 
services such as wireless backhaul. In addition, 
the vendor works to help its customers take 
advantage of the nearly $100 billion in funding 
sources made available by the U.S. government. 
Under Motley’s leadership, Nokia partnered 
with Broadband.money. Nokia will provide 
tutorials, blueprint network designs, grant 
expertise, and equipment planning tools for the 
Broadband.money portal. 

Following are highlights of the conversation. 

BROADBAND COMMUNITIES: Dell’Oro’s 
latest report revealed $4.5 billion in PON 
equipment sales. Let’s start with how you see 
the PON and broadband market shaping up 
this year and beyond. 

SANDRA MOTLEY: As you highlighted, 
advances in PON technology have been 

growing. Many customers are deploying 
10G solutions. We see that new services 
allow for going beyond FTTH to what 
we call “fiber for everything” because of 
the higher speeds and capabilities. It also 
means more money for operators to reduce 
the total cost of ownership. Providers can 

Sandra Motley

How Broadband Enables  
New Consumer, Business Opportunities

Q&A with Nokia’s Sandra Motley
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consolidate networks into getting 
single solutions because, with 
advanced PON technologies, they 
can do mobile backhaul and take 
advantage of several other features 
and capabilities. 

BBC: XGS-PON has become the 
technology of choice for residential and 
SMB broadband fiber deployments. 
How is PON evolving?

SM: XGS-PON is the dominant 
technology for FTTH broadband, 
and we see that across Nokia’s 
customer base. We’re also starting 
to see deployments with 25G PON. 
Specifically, EPB in Chattanooga  
deployed 25 Gbps more broadly. 
That’s another solution and 
capability providing higher speeds 
for rural operators. If I think 
about Nokia’s fiber-for-everything 
business case, I can build networks 
for today and use these solutions 
for tomorrow. The beauty of fiber is 
that it’s a long-term solution, and it 
will grow to 100 Gbps and beyond. 

BBC: You mentioned EPB, an early 
adopter of 1 and 10 Gbps and now 
25 Gbps. Though 25G PON is still 
early in the deployment cycle, is EPB’s 
deployment validation of this new 
technology? 

SM: What’s important is that this 25G 
PON solution opens the game for 
enterprise services. It allows service 
providers to offer solutions and 
services that expand the network 
use for EPB and others outside 
of typical broadband. This is 
important for the region, and EPB is 
pushing the boundaries. What’s also 
important is that EPB can provide 
25 gigs, and Nokia’s solution allows 
it to provide 10 and 25 Gbps on the 
same card. A service provider can 
also offer multiple end-user gigabit 
solutions to the home or enterprise. 
Nokia sees multi-gigabit solutions 
in the U.S. with many customers. 
In addition, U.K.-based competitive 
provider CityFibre is conducting a 
25-gig trial with plans to use it for 
mobile backhaul. 

BBC: XGS-PON is the next step for 
providers’ fiber broadband plans, 

but there’s still a large installed base 
of GPON. How can Nokia help 
providers with GPON investments 
gracefully transition to XGS-PON? 

SM: Everybody will be at different 
stages of the technology evolution. 
Nokia now leads the market in XGS-
PON OLTs and ONTs. However, 
other solutions are required for 
every customer. Nokia line cards 
have multi-PON answers: 10G 
XGS-PON or 25 Gbps PON. This 
helps Nokia customers deploy these 
solutions because they can upgrade 
in a way that makes sense for them. 
Nokia offers this 25-gig solution on 
its 10 Gbps card because optics can 
support that and provide additional 
services, such as wireless backhaul. 
Nokia is helping shape the 50 and 
100 gig standards, but 25 Gbps is 
here now. The 25 Gbps solution also 
reduces latency and critical features 
required for time-sensitive, mission-
critical networks. 

BBC: PON is a big part of FTTH 
deployments. How can it be applied to 
wholesale and business services?

SM: Many Nokia customers have 
deployed a GPON network and are 
now upgrading to XGS-PON. These 
providers plan to use that same 
network to support 5G backhaul. 
Service providers could use that 
same network to connect small 
cells and build their 5G networks 
on the same fiber. They don’t need 
to make another network. Instead, 
a wireless operator could use its 
existing network capacity. We’re 
seeing some customers plan for that. 
These providers are placing small 
cells consistent with where the PON 
network is today.

BBC: Cable MSOs are on task with 
DOCSIS 4.0 to migrate to 10G, 

but many will build out FTTH in 
greenfield deployments. Do you see 
more cable operators adopting XGS-
PON and last-mile fiber overall? 

SM: Some cable companies are 
enhancing their cable networks 
with fiber because they see how 
it can augment what they have 
for DOCSIS in terms of speed 
capabilities. Also, less equipment 
is required in the field. A provider 
can put an OLT in a central office 
and run fiber to the home; cable 
operators are splitting fiber nodes 
with DOCSIS. Some cable providers 
don’t have to put as much equipment 
in the field and could help enhance 
their cable networks. 

BBC: Electric cooperatives and 
municipalities represent another 
emerging market segment in fiber-
based broadband. What’s driving  
that momentum? 

SM: A lot of new players want to deploy 
fiber networks, including electrical 
companies and others that want 
to provide additional services. 
Municipalities are also looking to 
deploy fiber networks. Also, Nokia 
is seeing net-neutral providers 
deploying networks. These players 
could implement slicing capabilities 
for municipalities or service 
providers. After initially beginning 
in the Caribbean and Latin America 
region, the net-neutral trend is 
now worldwide. New investors and 
new network builders are laying 
the foundation for fiber networks, 
which could share the use across 
many customers.

BBC: The multiple-dwelling-unit 
(MDU) market is another area of 
broadband growth. Fiber is being 
used in greenfield deployments, but 

Nokia is helping shape the 50 and 100 Gbps 
standards. The 25 Gbps solution, available now, 
reduces latency and critical features required 
for time-sensitive, mission-critical networks. 



INDUSTRY TRENDS

50  |  BROADBAND COMMUNITIES  |  www.broadbandcommunities.com |  NOVEMBER/DECEMBER 2022

G.hn, G.fast and MoCA also are 
showing utility, particularly in older 
buildings. How do you see these 
playing out in the MDU market? 

SM: Nokia likes to keep many solutions 
in our bag to support customers in 
the way that makes the most sense 
for them. If a provider can’t bring 
fiber to every apartment, we have 
a G.fast solution that can deliver 
high speeds on copper. We see it as 
an extension of the fiber networks. 
That’s one solution that can be 
deployed very quickly. We don’t 
have to run fiber to every apartment 
or to multiple dwellings because 
we could already use the copper 
network. We have the ability now to 
deliver speeds up to a gigabit.

BBC: Given the broadband plans 
providers have, there will be a need 
for a more considerable labor force. 
What is Nokia doing to enhance the 
broadband labor market? 

SM: We see it as part of our 
responsibility to share our knowledge 
on Nokia’s Fiber Techzone website. 
Through our partnership with 
Broadband.money, we can help 
educate and support providers that 
want to offer broadband services by 
providing education and blueprints 
so that providers don’t need all 
the expertise around building and 
designing networks. There are 
tutorials that provide expertise 
regarding grants. 

Developing talent is crucial for 
the effective implementation of 
government funds. Nokia has many 
internships and partnerships with 
universities. We hired almost 800 
university students to help develop 
broadband solutions. It’s not just 
about us getting more innovative 
but also about helping the industry 
and operators, so talent and 
expertise are critical and required. 

We also continue to invest in 
Bell Labs, one avenue for developing 
technology and advancing 
knowledge in the industry. 

BBC: You mentioned Broadband.money. 
How does this website enable Nokia to 
help customers trying to take advantage 
of the new funding for broadband? 

SM: The U.S. government has 
committed significant funds 
– almost $100 billion – for 
broadband deployments. A lot of 
that money will go to construction 
and equipment. The focus is on 
providing broadband networks to 
the unserved and underserved. Local 
broadband service providers and U.S. 
communities can use the Broadband.
money platform to research, develop 
and submit broadband grants. The 
platform also provides tutorials on 
blueprint network designs. It allows 
us to help our customers get through 
the process faster, from submitting 
applications to deploying networks. 

Nokia has already received 
about 800 leads for customers or 
consultants interested in learning 
more about Broadband.money. We 
have an exclusive relationship with 
Broadband.money, at least for now. 
Deployments probably won’t happen 
quickly, but money is starting to be 
distributed, so we knew we needed 
to act fast. Our partnership with 
Broadband.money was a way for 
us to help the community and do 
things much more quickly than we 
could by ourselves. 

BBC: Industry watchers call the new 
round of funding a once-in-a-
generation opportunity. Do you agree 
with that assessment? 

SM: I see this as equivalent to when 
railroad systems and electrical 
networks were first built. There’s 
an analogy with fiber networks. 
The past few years, when people 
were working and attending school 
from home, showed that there were 
many broadband gaps. The vision 
of Nokia’s fixed networks division 
is to create a sustainable gigabit 
world for all. Some don’t have the 
capability, and people must have 
digital services no matter who they 
are and where they live. This is tied 
to what the U.S. government and 
other governments and agencies are 
trying to do. 

BBC: Today, any discussion about 
broadband must address supply-chain 
issues. Has that been a problem  
for Nokia? 

SM: The situation has been challenging 
for all high-tech companies in 
the sector. It’s beginning to ease, 
however. There will continue to 
be some effects into 2023, but 
Nokia has great relationships with 
its suppliers. It’s not just about 
relationships with suppliers but 
also with customers, who typically 
plan 12 or even 24 months out in 
some cases because of the long lead 
times for supplies. That’s given us an 
advantage because we’re able to plan 
with suppliers and customers so we 
are able to ease some of the burdens 
of the supply crisis. 

Customers have told us that we 
have done better than some of our 
competitors, and our growth shows 
that we’ve had success even in this 
challenging time. It’s something 
we’ll have to work on, and we’ll have 
to keep our eye on it in 2023, but 
we see signs in some areas that it is 
easing. Some customers told us that 
they selected us because we were able 
to deliver. We’ve had double-digit 
growth, so I guess that is a result of 
working through it reasonably.

BBC: As we look forward to 2023, can 
you share any expectations for the 
coming year? 

SM: Nokia expects to see the fiber 
boom continue going forward. 
As I said, 10G PON is becoming 
the dominant fiber broadband 
technology. Every quarter, we see 
more and more customers drive 
to that solution as they see the 
success in the industry with this 
solution and fiber deployments. 
We’ll continue to work with our key 
large customers and with our small 
customers. We’ve provided a solution 
in a box: We’ve put aside several 
fiber solutions for small customers –  
OLTs, ONTs – so they can access 
materials. They’re able to build out 
their networks very quickly. This 
prevents them from being impacted 
by supply-chain challenges. We 
expect to see things continue to 
grow. Services and capabilities 
continue to offer new abilities on top 
of the fiber networks we’re starting 
to deploy to provide broadband to 
more people worldwide. v
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Buying for Ultra-Broadband  
Builds and Services
The best sources of equipment, software and services for delivering voice, video,  
data and more 

Adtran, Inc.
901 Explorer Blvd. NW
Huntsville, AL 35806
Contact: Ash Brown
E: ashley.brown@adtran.com
P: 307-880-5595
W: www.adtran.com

Customers: MDU/PCO; Telcos; Municipalities; Electric 
Co-ops

Products/Services: Wireless Broadband Equipment; Wireline 
Broadband Equipment; Design/Engineering/Construction

Adtran, Inc. is a leading global provider of open, 
disaggregated networking and communications equipment 
that enable voice, data, video and internet communications 
across any network infrastructure. From the cloud edge to 
the subscriber edge, we empower communications service 
providers around the world to manage and scale services that 
connect people, places and things. Our solutions are currently 
in use by service providers, private enterprises, government 
organizations and millions of individual users worldwide. 

AT&T Connected Communities
208 S. Akard St.
Dallas, TX 75202
Contact: Sophia Schneckloth
E: Sophia.schnekloth@att.com
P: 847-471-6467
W: www.att.com/fiberproperties
Customers: MDU/PCO
Products/Services: Voice/Video/Internet Services; Fiber and 

Cable Connectivity

AT&T Connected Communities works with multifamily 
property owners and managers to provide high-quality 
internet service to residents via fiber or managed Wi-Fi for 
both new and existing communities.

Charles Industries, LLC
1450 American Lane, Floor 20
Schaumburg, IL 60173

If you’re looking for help 
coordinating a complex 
network project, differentiating 

a multifamily property, delivering 
broadband to unserved or underserved 
communities, upgrading existing 
networks with state-of-the-art 
equipment, meeting customers’ soaring 
demand for bandwidth, or attracting 
new businesses to your community, this 
is the place to start. 

The products and services in this 
guide make deploying networks and 
services faster, easier and less expensive 
than ever before. These vendors can 
help you plan and execute your project. 

The 2023 Buyers Guide is for 

• Property owners and developers
• Telecommunications service 

providers of all kinds
• Companies in related industries, 

such as electric utilities, looking to 
build broadband networks

• Municipal officials and advisers
• Contractors, consultants, integrators 

and installers
• Banks and other capital sources

Staff members participating in the 
production of this section included Irene 
Prescott and Dennise Argil. 
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Contact: Debisree Saha, Marketing Manager
E: dsaha@charlesindustries.com
P: 847-806-6300
W: www.charlesindustries.com/

Customers: Telcos; Cable TV
Products/Services: Fiber and Cable Connectivity; Wireless 

Broadband Equipment; Wireline Broadband Equipment; 
Optical Fiber and Cable; Design/Engineering/Construction

OPTICAL HUB CABINETS (OHC)

High-Capacity Fiber Distribution Hub / Primary Flex 
Point for Passive Optical Networks (GPON/EPON)
Optical Hub Cabinets 
(OHC) provide 
fiber distribution 
to subscribers 
from a compact, 
environmentally 
protected outdoor 
terminal. The OHC 
series has been designed 
with flexibility in 
mind and supports 
fusion, pre-terminated 
and field terminated 
feed and drop fibers. 
These PON terminals 
have space for 
multiple splitters for 
incremental growth. 
They may be pad, pole 
or wall mounted for 
placement flexibility 
and are well suited for 
multiple-dwelling-unit 
(MDU) distribution in 
centralized or distributed 
optical network  
terminals (ONTs).

Everything about the 
interior of the OHC is designed with the technician in mind. 
Multiple cable entry locations are positioned at the bottom 
of the enclosure, allowing flexible placement of feed and 
distribution cables. Fiber bend radius controls and routing 
guides ensure cable management and proper slack storage. 
A splice tray basket secures hinged splice trays that are 
individually accessible without disturbing previously spliced 
trays. Charles Fiber Splitter Modules (CFSM) are available 
with optimized pigtail lengths.

OHC are constructed from powder-coated aluminum 
that is both durable and lightweight. The unit can be quickly 
installed by a single technician.

CHR Solutions
9700 Bissonnet, Suite 2900
Houston, Texas 77036
Contact: Eugene McCord
E: info@chrsolutions.com
P: 713-351-5111
W: www.chrsolutions.com

Customers: Telcos; Cable TV; Municipalities; Electric Co-ops
Products/Services: Design/Engineering/Construction

Building the future of broadband. CHR Solutions specializes 
in products and services that enable better broadband. We 
specialize in broadband engineering services (including 
outside plant and network design), B/OSS software business 
solutions, and Managed IT, NOC, and cybersecurity services 
that address the operational and marketplace challenges faced 
by today’s broadband providers. Our approach ensures our 
clients improve operations and grow revenue, and our legacy 
was built by providing comprehensive services to design, 
build, operate, and manage a communications network. For 
more information, visit chrsolutions.com. 
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Clearfield, Inc.
7050 Winnetka Ave. N.
Brooklyn Park, MN 55428
E: sales@seeclearfield.com
P: 763-476-6866
W: www.seeclearfield.com

Customers: MDU/PCO; Telcos; 
Cable TV; Hospitality; 
Municipalities; Electric Co-ops

Products/Services: Fiber and Cable Connectivity; 
Wireless Broadband Equipment; In-Home Cabling and 
Networking; Wireline Broadband Equipment; Optical 
Fiber and Cable

With Clearfield’s FastPass™ approach 
utilizing spooling technology, 
operators can reap the benefits 
of labor and cost savings – but 
the measurable benefit is TIME. 
Clearfield’s FastPass connect method 
utilizing the FieldShield Deploy 
Reel minimizes pre-engineering 
because there is no need to specify 
the exact length of 
cable needed. The reel 
makes it easy for the 
technician to pull off 
the exact amount of 
premises cable required 
for the connection and 
any remaining slack is 
neatly stored on the reel 
with no further slack 
management required.

The FieldShield Deploy Reel lives up to Clearfield’s 
promise to create fiber network product designs that are easier 
to install, use less-skilled labor and take less time – enabling 
service providers to see up to 50 percent time savings at the 
customer premises and to get to revenue twice as fast.

Crowntech Photonics
915 Broadway St., Suite 150
Vancouver, WA 98660
E: sales@crowntechphotonics.com
W: www.crowntechphotonics.com

Customers: MDU/PCO; Telcos; Cable TV; Municipalities
Products/Services: Fiber and Cable Connectivity; Wireless 

Broadband Equipment; Test Equipment; Optical Fiber 
and Cable

Founded in 2011, Crowntech Photonics is a designer, 
manufacturer, and OEM of passive fiber optics components 

and integrated modules serving global telecom and datacom 
markets. Founded on western ideals of quality (ISO 
9001/14001; GR-1209-CORE; GR-1221-CORE and ROHS 
10), short lead times (even on custom products), and full 
solutions, Crowntech is your premier supplier of passive 
optical devices. Contact us now to relieve your lead time 
constraints: Compact DWDM/CWDM, EDFA, transceivers, 
splitter/isolator/circulator/couplers, integrated solutions 
and fiber jumpers/fiber distribution/fiber management 
components. www.crowntechphotonics.com

Fiber Instrument Sales, Inc.
161 Clear Rd.
Oriskany, NY 13424
Contact: Anthony Russo, FTTx Product Manager
E: arusso@fissales.com
P: 315-736-2206
W: www.fiberinstrumentsales.com

Customers: MDU/PCO; Telcos; Cable TV; Hospitality; 
Municipalities; Electric Co-ops

Products/Services: Fiber and Cable Connectivity; Test 
Equipment; Wireline Broadband Equipment; Optical 
Fiber and Cable

Fiber Instrument Sales Inc. (FIS) is a supplier to fiber-to-the 
home providers and contractors with products including 
tools, fusion splicers, pre-terminated drop cables, fiber optic 
test equipment, multiport service terminals (MSTs) and 
consumables to service fiber connectors prior to installation. 
FIS is a manufacturer of fiber optic enclosures and has a 
large selection of network interface device (NID) boxes 
for installation in inside or outside environments. FIS is 
a stocking distributor for several recognized fiber brands 
shipping immediately to avoid project delays. There are no 
additional charges for drop ships to support large contractors. 
Rental inventory of OTDRs, optical loss test sets and fusion 
splicers allows quicker addition of crews. FIS has one of the 
most affordable splice-on connector solutions in the market, 
giving users the ability to reduce waste in cable by accurately 
measuring length of cable needed and installing field 
connectors. Call FIS and talk to a salesperson about your fiber 
needs today!

LightBox
5201 California Ave., #200
Irvine, CA 92617
Contact: Rebekah Parker
E: rparker@lightboxre.com
W: lightboxre.com
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CUSTOMERS PRODUCTS/SERVICES
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Customers: Telcos
Products/Services: Back-Office Software

LightBox Data Platform is the go-to source for unmatched 
location intelligence data using a single, consistent data model 
that’s easily accessed.

• Gain better customer insights to enhance their experience, 
decrease churn, and acquire new ones. Upgrade and plan 
new community services with the right local intelligence.

• Improve response times with smarter insights into usage 

and equipment estimates.
• Get the one data solution you need to service your 

network and support design, forecasting demands, 
compliance reporting, and more.

Adtran	 3	 3  	 3	 3  	 3  	 3  	 3

AT&T Connected Communities	 3      3	 3       

Charles Industries, LLC 	 3	 3    	 3	 3  	 3 	 3	 3  

CHR Solutions 	 3	 3 	 3	 3        	 3  

Clearfield, Inc.	 3	 3	 3	 3	 3	 3 	 3	 3	 3 	 3 	 3   

Crowntech Photonics	 3	 3	 3 	 3  	 3	 3 	 3  	 3   

Fiber Instrument Sales, Inc.	 3	 3	 3	 3	 3	 3 	 3  	 3	 3 	 3   

LightBox 	 3          	 3    

MaxCell	 3	 3	 3	 3	 3	 3 	 3     	 3   

OFS	 3	 3	 3	 3	 3	 3       	 3   

Positron Access Solutions Corp.	 3	 3	 3	 3	 3	 3 3	 3 	 3 	 3     

Quantum Fiber	 3      3	 3 	 3   	 3   

Sandy Beaches Software	 3	 3          	 3    

Spectrum Community Solutions	 3   	 3  3	 3 	 3   	 3	 3  

TVC Communications	 3	 3	 3	 3	 3	 3 3	 3	 3	 3	 3	 3	 3	 3	 3	 3 

Wesco	 3	 3	 3	 3	 3	 3 3	 3	 3	 3	 3	 3	 3	 3	 3	 3
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MaxCell
600 Plum Creek Drive
Wadsworth, OH 44281
Contact: Melissa Hennigan
E: mhennigan@maxcell.us
P: 888-387-3828
W: www.maxcell.us/default.aspx

Customers: MDU/PCO; Telcos; Cable TV; Hospitality; 
Municipalities; Electric Co-ops

Products/Services: Fiber and Cable Connectivity; Optical 
Fiber and Cable

MaxCell®, the flexible fabric 
innerduct, allows increased cable 
density in a conduit while 
preserving space for 
future bandwidth 
expansion. 
MaxCell’s unique 
fabric construction 
conforms to the cables 
placed within, greatly 
reducing wasted space 
compared with rigid innerduct.

Greenfield or congested conduits, curb to building or ISP, 
MaxCell flexible fabric innerduct excels in all applications. 
Available in sizes to fit all conduits, MaxCell adds pathways 
quickly and is installed easily and cost effectively.

The bottom line: MaxCell helps you expand capacity 
today, preserves space for future bandwidth requirements, 
and reduces total project costs.

OFS
2000 Northeast Expressway
Norcross, GA 30071
P: 770-798-5555
Contact: John George
E: johngeorge@ofsoptics.com
W: www.ofsoptics.com

Customers: MDU/PCO; Telcos; Cable TV; Hospitality; 
Municipalities; Electric Co-ops

Products/Services: Optical Fiber and Cable

OFS InvisiLight® Solutions enable fiber in apartments 
and homes that blend into the décor, with fast and easy 
installation. Proven with more than 1 million living units 
served, versions are available to install in risers and down 
hallways, on outdoor facades, and in living units.

OFS has InvisiLight® Solutions for fiber in apartments  
and homes that blend into the environment and are  

nearly invisible, solving aesthetic issues with fast and  
easy installation.

Positron Access Solutions Corp.
5101 Buchan Street, Suite 220
Montreal, QC H4P2R9 Canada
Contact: Pierre Trudeau, President and CTO
E: sales@positronaccess.com
P: 888-577-5254
W: www.positronaccess.com

Customers: MDU/PCO; Telcos; Cable TV; Hospitality; 
Municipalities; Electric Co-ops

Products/Services: Voice/Video/Internet Services; Fiber and 
Cable Connectivity; In-Home Cabling and Networking; 
Wireline Broadband Equipment

Extending Gigabit Services in Brownfield Buildings by 
Transforming the Legacy Wiring into Virtual Fiber
Positron’s G.hn Access Multiplexer (GAM) extends XGSPON 
symmetrical gigabit services and subscriber profiles’ “as is” to 
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each door over the existing in-building wiring. Works over 
telco pairs or coax (with splitters). No need for construction 
disruption to rewire with fiber. It transforms the legacy  
wiring into virtual fiber, providing the same ARPU as fiber  
at 25 percent of the cost.

Installs in hours. Indoor and outdoor (IP68) units. Local 
or RPF powered. Fully featured. In service at major and 
smaller U.S. service providers. Free trials.

Quantum Fiber
100 CenturyLink Ave.
Monroe, LA 71203
Contact: Katie Cooper
E: connected.communities@lumen.com
W: www.q.com/connectedcommunities

Customers: MDU/PCO
Products/Services: Voice/Video/Internet Services; Fiber and 

Cable Connectivity; In-Home Cabling and Networking; 
Optical Fiber and Cable

Quantum Fiber is the smart broadband investment that 
delivers tomorrow-speed internet and fully digital solutions 
tailored to any property. For future-focused builders, 
developers, and property owners, Quantum Fiber is a 
launchpad for modernizing developments and giving both 
existing communities and future builds a competitive edge.

The Connected Communities team draws on years of 
expertise and is committed to forging lasting partnerships while 
delivering the whole connected world to communities and 
residents. Backed by our Tier-1 fiber backbone, infrastructure, 
and global cyber monitoring, Quantum Fiber means solutions 
for today and service and support for the long haul. 
 
 
 
 
 
 
 
 
 

Sandy Beaches Software
6300 Northwest Expressway, Ste 130
Oklahoma City, OK 73120
P: 405-724-2290
Contact: Suzy Lytle
E: slytle@sandybeachessoftware.com
W: www.sandybeachessoftware.com

Customers: MDU/PCO; Telcos
Products/Services: Back-Office Software

Since 1989, Sandy Beaches Software has provided billing 
solutions along with an expert understanding of best practices 
for telecom taxing and compliance. Our billing and customer 
care platform, IntegriBill, is a full-featured online telecom 
customer care and billing program perfect for those who sell 
VoIP, ISP, UCAAS, and/or any combination of monthly 
recurring and one-time services. The program includes, but 
is not limited to: invoice creation; customized backers and 
marketing messages; user defined service bundles; end user 
credit card management (tokenization); end user portal, 
management dashboard; call rating; electronic invoice delivery; 
split taxes on MRCs, user defined security roles; tax calculation; 
integrated compliance; prorating of MRCs, commissioning 
(one-time, percent of gross or percent of net); Flexible (user 
defined) Free Minute Plans. Our No. 1 goal is to provide the 
tools to enable customers to grow and remain profitable. 
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Spectrum Community Solutions
400 Washington Blvd.
Stamford, CT 06902
Contact: Joe Varello, VP National Sales
E: spectrumcommunitysolutionssales@charter.com
P: 203-705-5598
W: www.spectrumcommunitysolutions.com

Customers: MDU/PCO; Municipalities
Products/Services: Voice/Video/Internet Services; Fiber and 

Cable Connectivity; In-Home Cabling and Networking; 
Optical Fiber and Cable; Design/Engineering/Construction

Charter Communications, Inc. is a leading broadband 
connectivity company and cable operator serving more than 
32 million customers in 41 states through its Spectrum brand. 
Over an advanced communications network, the company 
offers a full range of state-of-the-art residential and business 
services including Spectrum Internet®, TV, Mobile and Voice. 
Through its rural broadband deployment initiative, Charter is 
investing more than $5 billion to bring reliable, gigabit-speed 

internet access to more than 1 million currently unserved 
families and small businesses.

Spectrum Community Solutions, Charter’s brand 
dedicated to multifamily properties, delivers industry-leading 
broadband connectivity solutions to apartments, single-
family gated communities, off-campus student housing, 
senior residences, RV parks and marinas. Services offered 
by Spectrum Community Solutions include internet speeds 
up to 1 Gbps, propertywide Wi-Fi coverage with Wi-Fi 6 
technology, and traditional and streaming video packages, 
as well as customized fiber and coaxial solutions for new 
construction and established communities.

To assist customers, Spectrum Community Solutions 
provides dedicated phone support for property managers and 
24/7 customer service from four U.S.-based call centers, and 
customers can manage their Spectrum accounts and services 
from anywhere with Charter’s top-rated support app, the My 
Spectrum App.

TVC Communications
800 Airport Road
Annville, PA 17003
P: 888-644-6075
Contact: Donna Yates
E: dyates@tvcinc.com
W: www.tvcinc.com

Customers: MDU/PCO; Telcos; Cable TV; Hospitality; 
Municipalities; Electric Co-ops

Products/Services: Voice/Video/Internet Services; Fiber and 
Cable Connectivity; Wireless Broadband Equipment; 
In-Home Cabling and Networking; Test Equipment; 
Wireline Broadband Equipment; Back-Office Software; 
Optical Fiber and Cable; Design/Engineering/
Construction; Video Headends

TVC has the project deployment expertise and the resources 
in a variety of products and technologies to deploy broadband 
infrastructure in rural communities. TVC can manage every 
aspect of your network deployment project including analysis, 
design, deployment and ongoing support; and we can ensure 
you deploy on-time and cost-effectively with flexible, future-
proof technology and design. Put our comprehensive supply 
chain services and experience to work to help you build your 
fiber network. To learn more, visit: www.tvcinc.com
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Wesco
225 W. Station Square Drive, Ste 700
Pittsburgh, PA 15219
P: 412-454-2200
Contact: Donna Yates
E: dyates@wesco.com
W: www.wesco.com

Customers: MDU/PCO; Telcos; Cable TV; Hospitality; 
Municipalities; Electric Co-ops

Products/Services: Voice/Video/Internet Services; Fiber and 
Cable Connectivity; Wireless Broadband Equipment; 
In-Home Cabling and Networking; Test Equipment; 
Wireline Broadband Equipment; Back-Office Software; 
Optical Fiber and Cable; Design/Engineering/
Construction; Video Headends

Choosing the right partner for the project is crucial. At 
Wesco, we understand the process, products, solutions, 
and support needed to help our customers streamline and 
successfully deploy fiber networks. Wesco provides best-in-
class utility products from leading industry manufacturers, 
helping you navigate designing, building and deploying 
fiber optic networks. To stay competitive and capitalize on 
additional revenue streams, utilities launching fiber networks 

will provide subscribers with the required bandwidth. We are 
committed to providing the products, services and expertise 
needed for successful FTTH deployments. Learn more: 
https://wescodi.st/broadband. v	
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The National Multifamily Housing Council’s (NMHC) annual conference, OPTECH, held 
in Las Vegas in November, showcased the ways service providers extend fiber and 
managed Wi-Fi into new and existing MDUs to deliver high-speed broadband. The 
conference also highlighted the growing acceptance of bulk broadband services, 
the ways women are making an impact in the property technology sector, and new 
property technology innovations. 

By Sean Buckley / Broadband Communities

P roviders crafting multifamily broadband 
strategies need to work with property 
owners/managers to understand the 

best fit. Whether a building is greenfield or 
brownfield can often dictate which type of 
network access technology is most appropriate. 
Service providers can use fiber or managed 
Wi-Fi, or leverage existing coax via MoCA and 
G.hn technologies. 

Real estate 
development firm 
JPI, which is building 
multifamily communities 
in parts of California and 
Texas, sees bulk internet 
services as valuable on 
two levels. “Bulk internet 
shows the value of 
internet and technology 
so we can proactively 
create our network to prepare for what’s ahead 
of us,” said Lisa Moore, director of design 
innovation at JPI. “Also, creating value for our 
asset makes business sense.” 

AT&T has aggressively expanded its 
multiple-dwelling-unit (MDU) fiber-to-the-

home footprint and is keen on giving customers 
options. Whether it takes fiber into the unit or 
the property, AT&T offers an array of fiber-
based products for MDUs. In cases of taking 
fiber to the unit, AT&T goes through the main 
distribution frame (MDF) and independent 
distribution frame (IDF) and out to the unit 
itself, enabling it to offer residents 1, 2 and 5 
Gbps. It is also testing 10G in the labs. 

Sophie Schneckloth, 
national sales manager 
for AT&T Connected 
Communities, said the 
benefit of fiber is that it 
can satisfy current and 
future needs. “Having 
the ability to baseline a 
product for your entire 
property – whether it’s 
100 Mbps, 300 Mbps or 
a gig – is great for your residents,” Schneckloth 
said. “Giving your residents the option to 
upgrade is a luxury in your community.” 

Though Cox Communications delivers fiber 
to MDUs, the cable MSO claims the sweet spot 

OPTECH 2022: All About  
Making the MDU Connection 

Crafting the Best Bulk MDU Broadband Strategy

Sophie SchnecklothLisa Moore
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is 500 Mbps. 
“If you look at 
the research, 
most people feel 
strongly about 
500 Mbps,” said 
Vickie Rodgers, 
vice president and 
general manager 
at Cox. “Even 
if you had 10 people in an apartment 
streaming all day long, they are not us-
ing the bandwidth.” 

She adds that MDU owners/
operators should “think carefully about 
the resident journey and ensure it fits 
long-term needs.” 

MAKING THE IOT CONNECTION 
Besides offering internet connectivity, 
any broadband option should consider 
emerging IoT property tech applications. 
Property owners increasingly rely on a 
broadband network to power building 
systems and monitoring systems, such 
as leak detection and access control that 
can be enabled by managed Wi-Fi or a 
fiber connection. 

Justin 
Foster, director 
of community 
technology for 
Quarterra, said 
property owners 
could use IoT 
to streamline 
their view and 
management of 
all appliances, 
including boilers, generators and 
elevators. “There are many building 
systems that require internet,” Foster 
said. “Service providers have realized 
truck rolls are expensive, requiring 
internet service to operate the building.” 

Foster said that as property owners 
look to streamline operations and 
maintenance with devices such as 

washers and dryers, a bulk-managed 
Wi-Fi service is essential. “When a 
washing machine or dishwasher breaks, 
hubs are connected,” he said. “We’re 
getting to the point where it’s becoming 
a requirement to manage Wi-Fi 
throughout an entire building.” 

JPI continues to learn how to adapt 
property technology solutions to its 
properties, which are greenfield. “We’re 
working on new construction, so it’s a 
different strategy and easier because I 
can design from paper,” Moore said. 
“The best thing we can do is prepare for 
the future by installing infrastructure 
because it’s changing rapidly.” 

Cox agreed but added that besides 
offering managed Wi-Fi, it can provide 
dedicated secondary networks for 
building staff and management teams. 
The cable MSO sees an opportunity 
to streamline operations for property 
owners and their staff by digitizing and 
automating the properties. “One of 
the top three things CEOs should be 
looking at is how to digitize properties 
and automate, so they drive costs down 
for their businesses,” Rogers said. 

Looking forward, Cox is eyeing 
ways digital twins can help MDU 
owners who own multiple properties 
optimize buildings. A digital twin 
uses real-time data from the built 
environment to act as a virtual 
representation of a project. The 
technology can give owners and 
operators better insight into their 
building performance and help them 
quickly identify issues, optimize 
efficiency, improve safety and space 
utilization, and simulate the impact 
of potential new smart-building 
technologies.

“If you have a large portfolio of 
properties, you can see based on the 
patterns in your buildings how to 
optimize that for energy control and 
access,” Rogers said. 

CREATING FUTURE PATHWAYS
No one can accurately predict what the 
future holds for the MDU market, but 
panelists agreed that MDU owners/
managers and their service provider 
partners need to be able to create 
adaptable infrastructure. 

Because JPI develops greenfield 
properties, it builds conduits in multiple 
locations on each building property. In 
addition, it creates numerous points of 
entry to ensure network redundancy. 
“We are creating infrastructure because 
we have no idea what will be around 
tomorrow,” Moore said. “We’re doing 
our best to prepare to adapt to whatever 
the properties are going to be facing in 
three to five years.” 

Likewise, AT&T, which makes 
building out fiber to greenfield MDUs 
a priority, does not have any primary 
barriers. “Fiber can grow with the needs 
of the property,” Schneckloth said. 

Though there are no limitations 
to the amount of capacity fiber can 
deliver to buildings, she added that 
service providers should have multiple 
managed Wi-Fi equipment sources. 
“You need to ensure you have inventory 
available and test out multiple vendors 
to have options when deploying a 
property,” Schneckloth said.

Nevertheless, AT&T agrees that 
the infrastructure put in place can 
accommodate either fiber broadband 
or managed Wi-Fi. This means putting 
conduits in places such as garages and 
common areas and to have pathways 
for Wi-Fi access points. 

“Planning for the future is building 
the infrastructure to give yourself 
options for the future,” Schneckloth 
said. “If you’re not doing managed 
Wi-Fi today and want to do it five years 
from now, you will have the conduit in 
place and even the wiring to the IDFs 
to the units, so you’re not retrofitting 
the unit itself.” 

Justin Foster

Pavlov Media continues to have success 
in crafting and offering its multifamily 
property owner customers managed 
Wi-Fi services. Initially targeting 

student housing developments, Pavlov 
is finding other segments of the 
multifamily housing market that are 
adopting the service. 

MDU developers can choose from 
a host of options: managed Wi-Fi, fiber 
to the unit, and fiber to the IDF with 
Ethernet to each unit. 

Pavlov Media: Bulk Managed Wi-Fi Provides Continuity of Service 

Vickie Rodgers
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Bryan 
Rader, president 
of MDU for 
Pavlov Media, 
told attendees 
during the 
OPTECH Cool 
Communities 
program that a 
service provider 
must look at how 
a broadband solution meets the unique 
needs of building residents. 

“You meet many people at events 
such as OPTECH who talk about 
technology and strategies around 
technology – but that’s the wrong 
way to look at it,” he said. “You must 
put your thoughts into the real estate 
strategy and how technology can fit 
that strategy to be successful.” 

WI-FI CONTINUITY
Though MDU developers have several 
options for providing broadband in 
their developments, a managed Wi-Fi 
bulk service offers several benefits for 
residents. 

For one, managed Wi-Fi offers 
continuity of service. Pavlov has worked 
with MDU developers to create a Wi-Fi 
strategy for properties that can cover 
an entire property: apartment homes, 
greenways, fitness centers and other 
amenity spaces. 

“When a resident rolls out of bed in 
the morning, grabs an iPad and starts 
streaming a movie, goes to work out on 

the elliptical machine and then sits in 
the hammock outside, he can stream 
without having to be reauthenticated,” 
Rader said. “That person is on the same 
network the entire time.” 

Unlike traditional internet service, 
residents don’t need to call an 800 
number and schedule an installation 
time. The service is also immediately 
available. 

“Residents don’t need to set up 
an appointment or put a deposit 
down,” Rader said. “They are given a 
registration code when they move in so 
they can access the network before they 
move into their apartments.” 

DON’T SET AND FORGET 
As providers get ready to install a 
managed Wi-Fi network for a large 
MDU property, they should always be 
prepared to deal with any anomalies. 
Pavlov, for example, has people on site 
who can train residents about how the 
new service works. 

Rader advised that property owners 
should have representatives from their 
service providers present when they 
start migrating residents to a new 
service. “When starting the onboarding 
process, have people on site,” he said. 
“It’s not a set-it-and-forget-it business.” 

But the benefits of managed Wi-Fi 
aren’t available only to residents. 
The property staff can leverage the 
managed Wi-Fi network to oversee 
property operations. Propertywide 
managed Wi-Fi can come in handy for 

maintenance staff, which must respond 
to issues across a multisite development. 
Maintenance workers can report the 
completion of work orders immediately. 

“When you have a property that has 
dozens of acres, a maintenance worker 
handling work orders can go into an 
apartment and fix the shot glass stuck 
in the sink’s garbage disposal,” Rader 
said. “[The worker] can close out the 
work orders in real-time.”

A KEY AMENITY 
Broadband continues to become a 
critical amenity that renters can’t do 
without, and it’s a significant factor 
when choosing a place to live. According 
to RVA LLC Research, 85 percent of 
MDU consumers rated high-speed, 
reliable broadband as a top amenity, 
followed by in-unit washers and dryers 
at 78 percent. 

 “MDU developers include 
managed Wi-Fi as part of amenity 
packages and market it because it’s 
essential for their residents,” Rader said. 
“In all the customer preference surveys, 
internet connectivity is always at the 
top of the list.”

Though managed Wi-Fi is gaining 
momentum in the MDU market, 
Rader said it’s not a fit for every 
multifamily property. “When you 
have a multi-acre property where you 
want to cover every single nook and 
cranny with Wi-Fi access, it is an ideal 
solution,” he said. 

Bryan Rader

In the multifamily property technology 
segment, women have the potential to 
play a more significant role in driving 
innovation and growth. 

During the Women in Multifamily 
Tech Meetup, part of a live broadcast 
of the NMHC Code 53 podcast 
series at OPTECH, two leaders in 
the multifamily property tech arena 
addressed ways women can rise into 
more prominent roles. 

Currently, 36 percent of workers in 
the commercial real estate market are 
women. “Though that figure sounds 
pretty good, we know at the senior 
level it’s much, much lower,” said Paige 
Pitcher, head of strategic partnerships 

for Moderne 
Ventures. “In the 
venture capital 
space, it’s more 
like 13 percent.” 
She asserts that 
more women are 
needed in upper 
management in 
the industry. 

ENCOURAGING DIVERSITY 
The real estate industry is taking various 
steps to encourage diversity. Some real 
estate companies have gotten involved 
in Project Destined. Founded by Cedric 
Bobo, a former Carlyle Group executive, 

Project Destined partners with more 
than 100 real estate firms and 70 
universities to provide diverse students 
with internship opportunities to explore 
ownership through live real estate deals. 

Stephanie Fuhrman, vice president of 
corporate development at Entrata, said 
that real estate 
companies could 
drive diversity 
on multiple 
levels. She noted 
that during her 
tenure at Catalyst 
Housing Group, 
the company was 
part of Project 

Women Enter First Innings of Growing Property Technology Space 

Paige Pitcher

Stephanie Fuhrman
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Destined to increase diversity and the 
adoption of young talent in the industry.

“I am doing many things to look at 
the diversity that takes into account not 
only gender and race but also diversity 
of thought, background and culture,” 
she said. “I think those are equally 
important to our diversity conversation.”

Similarly, Pitcher has seen 
what she said was a huge push for 
employee recruitment, retention and 
advancement. “We need to work 
top-down and bottom-up,” she said. 
“Moderne has one of the most diverse 
teams in terms of background. In the 
end, we have better results.” 

INNOVATION OPPORTUNITY
As the commercial real estate industry 

looks to drive more diversity, there’s a 
significant opportunity to drive new 
property technology innovations, such 
as leak detectors, rent management and 
managed Wi-Fi. 

However, though there are plenty of 
new technology innovations, adoption 
could have been faster. Pitcher pointed 
out that technology for commercial real 
estate is in the “early innings” phase. 
“Real estate is 17 percent of the GDP 
in the U.S., yet we only spend 2 percent 
on technology when every other 
industry spends 12 to 15 percent,” she 
said. “We have a long way to go.” 

The property technology industry 
has continued to evolve over the 
past decade. During the industry’s 
early days, new companies such as 

OpenDoor and Blend directly provided 
consumer services. 

Fuhrman said that customer 
demand for new services will drive 
more companies to rise to the 
challenge of developing new products 
and services. “The consumer is 
our customer, and the consumer is 
demanding these services,” she said. 
“They are getting great customer 
services from other industries and are 
forcing us to rise to the occasion.” 

She added that the COVID-19 
pandemic “enabled people to take 
chances, and as long as corporate 
cultures will still enable that, we’ll start 
to see more companies moving quicker 
in the innovation cycle.”

RESPAGE OFFERS SOCIAL 
CALENDAR FOR MULTIFAMILY 
INDUSTRY 
Respage launched its all-in-one social 
media management solution – the 
Respage Social Calendar. This new 
feature allows property managers and 
operators to plan, create, schedule 
and track social media campaigns 
for individual properties or entire 
portfolios via a calendar user interface. 

Supported social platforms include 
Facebook, Twitter, Instagram, Google 

Business Profile and WordPress. The 
calendar view provides an easy-to-read 
visualization of scheduled social media 
posts and insight into properties that 
need additional attention and helps 
eliminate gaps in social planning. Teams 
can collaborate, comment, review posts 
and check analytics directly from the 
Respage social dashboard.

YARDI EXPANDS CONNECTED 
SOFTWARE SUITE
Yardi offered OPTECH 2022 attendees 
the opportunity to view several 

connected software platforms designed 
to attract prospects, convert leads, 
manage customer experiences and 
optimize performance:
• REACH by RentCafe, a digital 

marketing agency that helps 
multifamily brands build awareness, 
grow traffic and increase ROI.

• CRM IQ can manage prospects, 
applicants and residents.

• Chat IQ is a virtual assistant that 
enhances CRM IQ by automating 
responses via chat, text, email and 
voice.

• Home IQ modernizes apartments, 
adds convenience for renters and 
cuts operational costs.

•  Yardi Elevate Suite is a 
collaborative solution that includes 
budgeting, forecasting, revenue 
management and asset oversight 
to improve performance and track 
KPIs across a portfolio.

MRI SHOWCASES MRI AGORA, 
AI-FIRST SOLUTIONS 
MRI Software allowed attendees to 
view its open, connected technology 
platform, MRI Agora. The company 
said the platform will enable real estate 
businesses to make better decisions 
through connected data, automate 
mundane tasks and differentiate 
through technology. 

As the real estate sector has 
accelerated the adoption of property 

OPTECH Product Showcase

The Respage Social Calendar allows property managers and operators to plan, create, schedule 
and track social media campaigns for individual properties or entire portfolios.
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technology solutions, it has enabled 
property owners to improve operational 
efficiency, automation and scalability. 
MRI Agora will offer new visibility 
by unifying data from multiple 
applications and sources across the 
property technology ecosystem, 
ultimately allowing users to perform 
tasks and access information through a 
single experience. 

NOMADIX EXPANDS MDU WI-FI 
PORTFOLIO
Nomadix introduced the latest version 
of its multitenant portal for service 
provisioning and management, 
complemented by its internet 
gateways and new LAN and WLAN 
infrastructure (with readily available 
stock) and its Alerts 2-in-1 solution for 
staff safety and Wi-Fi monitoring. The 
combination of these highly available, 
scalable products tailored explicitly for 
multitenancy needs allows the delivery 
of superlative services to large-scale, 
intelligent apartments.

SILICON LABS, STRATIS BRING 
SMART-HOME SOLUTIONS TO 
APARTMENT COMMUNITIES
Silicon Labs and STRATIS 
collaborated on a new home solution 

targeting apartment complexes. The 
STRATIS 3.0 Gateway (STRATIS 
G3) hardware uses the Silicon Labs 
multiprotocol SoCs to provide 
multiprotocol wireless capabilities 
for its robust IoT platform, which 
connects intelligent devices throughout 
apartment communities. STRATIS G3 
enables access, energy and automation 

management and control and offers a 
Sidewalk to Sofa solution for residents 
and property managers throughout 
multifamily and student housing. The 
gateway devices placed strategically 
throughout buildings provide a 
connected network of smart devices 
that enable energy efficiency, security, 
voice controls and remote-control 
capabilities previously available only to 
single-family homes. 

AERWAVE SECURES $20M IN 
SERIES A FUNDING
Aerwave secured $20 million in Series 
A funding, led by Moderne Ventures, 
with participation by World Cinema, 
Equity Residential EQR, RWT 
Horizons and Westover Companies. 
The investment will allow Aerwave to 
scale its operating platform. 

Founded in 2019, Aerwave partners 
with property owners to provide 
multifamily rental communities 
with instantly accessible, gigabit-plus 
internet service and enables reliable 
connectivity of all smart-home devices 
throughout a property. Today, rental 
communities in more than 17 markets 
use Aerwave for Wi-Fi connectivity. 
Aerwave’s Series A funding will support 
its growth into more than 30 total 
markets within the next 12 months. v

Sean Buckley is 
the editor-in-chief 
of BroadBand 
Communities. 
You can contact 
him at sean@
bbcmag.com. 

Nomadix introduced the latest version of its 
multitenant portal for service provisioning 
and management.

The STRATIS G3 hardware uses the Silicon 
Labs multiprotocol SoCs to provide 
multiprotocol wireless capabilities for its 
robust IoT platform.

INDUSTRY PERSPECTIVES 

“According to the 2022 NMHC/Grace Hill Renter Preferences survey, 89 
percent of residents are willing to pay a premium for amenities, including 
high-speed internet.” – NMHC

“When water is wasted due to a leakage, it’s a huge issue for the climate.” 
– Mitch Kanner, SmartRent 

“Renters are more likely to pay their rent on time if they have a rent-
reporting service made available to them.” – Nancy Crouch Morlini, RealPage

“Integration is a double-edged sword.” – Paige Pitcher, Moderne Ventures 

“Managed Wi-Fi confuses many people.” – Bryan Rader, Pavlov Media 

“We wanted to create a workspace and a living space that is a destination, 
not an obligation.” – Jim Stuart, Matter Real Estate Group

“The physical apartment market is starting to normalize after six 
consecutive quarters of tightening conditions, with a majority of survey 
respondents reporting higher vacancy and lower rent growth compared to 
the three months prior.” – Mark Obrinsky, NMHC



24 port Coax GAM

The GAM transforms the legacy wiring  
into VIRTUAL FIBER

positronaccess.com/fiberextender

Positron‘s G.hn Access Multiplexer (GAM) operates like an Ethernet Switch that takes full 
advantage of a 10 Gbps XGS-PON feed to deliver Symmetrical Gigabit services to each 
subscriber over the existing in-building wiring without amplifiers (800 feet on telco pairs, 
2,600 feet on coax).  

The GAM is carrier friendly and offers native XGS-PON (OMCI) integration to extend fiber 
or FWA Gigabit services and subscriber profiles over the telco pairs or coax infrastructure 
allowing the OSS and BSS to be used seamlessly “as is”. It is a virtual extension of fiber 
(looks like PON). 

The GAM installs in hours and provides the same ARPU as fiber at 25% of the cost. 

Each port on the telco pair GAM can support 1 pair (SISO) or 2 pairs (MIMO) per subscriber.
Each port on the coax GAM can support up to 16 subscribers and is compatible with CATV. 

The GAM has extensive management and troubleshooting carrier features including quality 
of service (QoS), bandwidth management, business class SLAs and VLAN support.

Options:
• Indoor or IP68 (extended temperature) outdoor units 
• Local power or Reverse Power Feed (RPF)
• Available with POE+ support to power Wi-Fi Access Points and other devices
• Available in 4, 8, 12 and 24 port versions

GAM was chosen as 
“One of the Top Products”

24 port MIMO GAM

Save the cost and time to rewire! 
Extend Gigabit Services 

with Positron’s GAM

IP68 Outdoor GAM 
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Starlink’s LEO broadband service is set to have a big influence on rural communities and 
businesses and be a catalyst for the agriculture industry.

By David Daugherty / FyberCorp

Farmers in the U.S., aided by notable 
technology leaders such as John Deere 
and Starlink, the satellite internet 

constellation operated by SpaceX, are pushing 
ahead of the government to help solve one 
of the more pressing problems in agriculture 
today: the lack of broadband in rural markets. 
The FCC estimates that most of the rural U.S. 
(about 14.5 million out of 25 million premises) 
does not have broadband access. Though quite 
a bit of help is on the way – close to $50 billion 
in the new infrastructure bill is aimed at fixing 
rural broadband – many farmers are looking 
for more immediate solutions or at least solid 
interim solutions. 

Broadband can accelerate or improve regional 
quality of life and economic development; 
the lack of broadband inhibits them and 
limits the tax base. Just ask any city manager 
in small, underserved markets – the lack of 
broadband is a significant detriment to retaining 
the workforce and attracting new regional 
employers. Conversely, introducing broadband in 
historically underserved markets tends to attract 
residents fleeing overcrowded, more stressful 
urban communities and improve property value. 
(See my previous article, “Small North Carolina 
Community Launches Network on its Terms,” 
BroadBand Communities, October 2019.)

Historically, the availability of broadband 
has been directly proportional to population 
density. In other words, ROI for investment 
and deployment is adequate in more populated 
areas and inadequate in less populated (rural) 

markets. With the introduction of low-Earth-
orbit (LEO) satellite service from Starlink, this 
is no longer the case. 

The presence of Starlink’s LEO service is 
a boon for rural communities and businesses 
and a catalyst for the agriculture industry. The 
positive impact on agriculture and workers will 
begin to reverse decades of neglect associated 
with the lack of broadband. Moreover, 
subsequent access to automation technology and 
artificial intelligence (AI) is already supporting 
innovation, less water and fertilizer use and 
other improvements in agriculture.

AUTOMATION AND AI IN 
AGRICULTURE
The 2020 World Population Data Sheet predicts 
that the global population will increase from 
7.8 billion in 2020 to 9.9 billion by 2050, or 
roughly 26 percent. The United Nations Food 
and Agriculture Organization (FAO) estimates 
that people use approximately 10 percent of the 
global land surface to feed themselves. FAO 
historical data indicates that global cropland 
area per capita decreased a staggering 46 percent 
between 1961 and 2016. In summary, from 
1960 to the present, the world population 
nearly tripled while total available cropland was 
diminished by half. 

In 2019, the USDA estimated that 
manufacturing automation in agriculture would 
create upward of $47 to 65 billion in additional 
revenue. In other words, if broadband were 
available on farms at levels currently available 

Broadband Set to Make Splash in 
Rural Agriculture 
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in urban areas, the U.S. could increase 
annual output by nearly 18 percent. 
This is timely given the impending 
global population explosion.

AI and automation will help  
farmers manage everything from crop 
selection and equipment maintenance 
to product transport, pricing and sale. 
However, real-time application of AI 
will require more robust broadband in 
the field – usually unavailable in most 
rural markets. 

“AI will shift the human component 
of farming from manual labor toward 
management,” says Al Savage, manager 
of the StarFire Network Group, 
which provides the GPS and satellite 
broadband links required for the 
current version of John Deere precision 
agriculture. “Farmers will have to 
teach the AI how to deal with new and 
changing conditions on the farm. In 
the past, for example, farmers would 
apply pest control and herbicides to the 
entire farm. AI will allow for a much 
more targeted application of chemicals, 
fertilizer and water. The net effect is 
a less expensive, more efficient use of 
water, chemicals and fertilizer.”

Savage says current StarFire 
throughput is about 3/1 Mbps. “This 
will increase with the newer versions of 
obstruction detection,” he says. When 
the tractor detects an obstruction, 
something in the vehicle’s path, it sends 
a picture to an operator via cellphone. 
The operator can then decide what to 
do and send instructions back to the 
tractor. Video upload requirements 

drive upload speed well below Starlink’s 
current throughput capacity. 

“From an AI perspective, there will 
always be some sort of human input 
for training purposes,” notes Savage. 
“Let’s say a certain type of weed keeps 
growing on a particular farm. The 
tractor is going about its business, 
taking snapshots and uploading them 
to its database. The owner will review 
the data and train the system on what 
kind of weed killer to apply.”

STARLINK’S EMERGENCE
In the September/October issue, I 
explored the use of LEO Starlink 
satellites to deliver broadband in 
underserved markets in “Starlink 
Evolves as a DIY Broadband Model.” 
Starlink, the brainchild of Elon Musk, 
has been in service for less than four 
years. In that time, it has deployed 
more than 2,500 LEO satellites and 
plans to launch more than 30,000 by 
2027. Starlink currently serves more 
than 500,000 global, historically 
underserved subscribers. Starlink is 
hardly a panacea. But it is perfect for 
most rural areas, either as a permanent 
solution or while waiting for subsidized 
fiber.

Starlink’s products include both 
residential and commercial services. 
Residential performance ranges from 
30 to 200 Mbps download, and 10 to 
60 Mbps upload anywhere in the world. 
Commercial services range from 300 
to 500 Mbps download and 100 Mbps 
upload, well above the FCC’s minimum 
25/3 Mbps bandwidth standards. 

To achieve this, Elon Musk and 
SpaceX have spent the last decade 
learning how to build cost-effective, 
reusable orbital delivery vehicles using 
manufacturing automation and AI first 
developed at Tesla. 

Although not currently highlighted 
in Starlink’s marketing material, 
agricultural automation and feeding the 
world’s growing population is one of 
its most critical missions. On the other 
hand, John Deere is focused on the task 
at hand. The combination of products 
and services from these companies 
will revolutionize the business of 
agriculture, help feed a rapidly growing 
global population and minimize 
resource use.

JOHN DEERE’S STARFIRE
John Deere (the person) was born 
in Rutland, Vermont, on February 
7, 1804. He started as a general 
repairman and blacksmith for the 
local community. Deere applied his 
blacksmithing skills to the production 
of plows. The resultant steel plow was a 
beneficial innovation for farmers tired 
of continually cleaning mud from cast 
iron plows. This innovation solved 
farmers’ problems and significantly 
advanced agriculture science in the 
19th and early 20th centuries.

John Deere (the company) first 
launched geostationary, Earth-orbiting 
satellites more than 20 years ago to 
enable precision agriculture and ongoing 
and preventive machine maintenance. 
This system, called StarFire, provides the 

John Deere’s access to converged communication solutions from Starlink/T-Mobile will combine the best features of cellular and satellite 
communications, providing fully redundant access to the internet in most global markets. This kind of broadband access is thought to be mission 
critical to feeding 10 billion people by 2050. 
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highly accurate navigation positioning 
data (down to centimeters) required for 
precision agriculture. 

Deere’s first fully autonomous 
tractor, announced at the 2022 
Consumer Electronics Show (CES), 
combines Deere’s 8R tractor; a 
TruSet-enabled chisel plow; a GPS 
guidance system; and new, web-based 
automation technologies.

Deere said its new combination 
would increase productivity and help 
address skilled labor shortages. The 
autonomous tractor uses six pairs of 
stereo cameras to identify obstacles and 
a “deep neural network” to manage 
movement. GPS technology keeps the 
tractor within field boundaries and 
ensures accurate navigation down to 
the inch.

The plan for 2022 has been to  
let a limited number of farmers use  
the autonomous system. During  
the initial rollout, Deere rented a 
complete tractor and chisel plow to  
a few dozen farm producers with  
steady internet connectivity interested 
in the technology.

Deere expects to eventually let 
farmers bring their tractors to be 
retrofitted with autonomous technology. 
It plans to support at least the past three 
years of tractors and may support older 
machines. Because John Deere tractors 
have had self-driving technology for 
decades, configuring them to be fully 
autonomous is relatively easy. It will take 
about a day to install the equipment and 
test a machine before a farmer can take 
it home to use in the field.

TEXAS AGRICULTURE
Texas is a good test case to understand 
the challenges facing agriculture. 
Sid Miller, Texas Commissioner of 
Agriculture, says the state has 127 
million acres of farmland and is the 
largest producer in the U.S. “We have 
more than 75,000 farms with 350 
acres or more,” he notes. “Keeping pace 
with expected growth in the global 
population is a significant challenge  
for the agriculture industry. It will 
require massive improvements in 
productivity, automation technology, 
and access to high-speed internet 
throughout the state.”

Let’s do the math. Automating 
agriculture production systems for only 
half the farms in Texas (37,500 farms) 
by 2050 will require the deployment of 
broadband and upgrading production 
systems on 125 farms per month for 
the next 25 years. This is a significant 
problem given ongoing supply-chain 
problems and the ROI associated with 
deploying new fiber infrastructure 
in the rural U.S. It isn’t easy to 
imagine a scenario in which terrestrial 
infrastructure (additional fiber) could 
be deployed in time to help. It is much 
more likely that the hybrid application 
of existing fiber, LEO satellites, cellular 
communications and CBRS wireless 
can address immediate demand.

“The good news is that Texas 
has always been at the forefront of 
innovation in agriculture,” Miller 
says, noting that the state is exploring 
innovations such as vertical farming. 
“These indoor facilities move food 
production closer to population 
centers and work 24/7. We are working 
with food distributors to incorporate 
food production systems into the 
supply chain. We are also providing 
the financial assistance required for 
acquiring broadband and automation 
technology in the field.” 

THINGS TO WATCH
The business synergy between SpaceX, 
T-Mobile and John Deere is alluring. 
SpaceX and T-Mobile, for example, 
will likely include a range of fully 
redundant LEO/cellular communication 

services. The ability to load balance 
between Starlink and cellular services 
will eliminate outages and help stabilize 
performance during peak use. The 
improved capability and throughput of 
Version 2 satellites and Tesla cellphones 
will forever change the vernacular in the 
communication industry. 

John Deere just opened an 
Innovation Center in Austin, Texas – 
also home to the new Tesla corporate 
headquarters. This means John Deere 
will have access to Tesla AI and 
machine learning technology developed 
for autonomous vehicles. 

John Deere’s access to converged 
communication solutions from 
Starlink/T-Mobile will combine the 
best features of cellular and satellite 
communications. This will provide 
fully redundant access to the internet 
in most global markets. This kind of 
broadband access is mission critical to 
feeding 10 billion people by 2050. v

David Daugherty 
is the founder 
and CEO of 
FyberCorp, a 
veteran-owned, 
Texas-based 
company 
specializing 
in broadband 
solutions for 
underserved 
communities. He can be reached at 
david@fybercorp.

TOP 10 FARM PRODUCTION EXPENSES IN TEXAS

1 Livestock and poultry purchased or leased: $5.8 billion
2 Feed: $5.2 billion
3 Hired labor: $1.7 billion
4 Supplies, repairs and maintenance: $1.3 billion
5 Fertilizer, lime and soil conditioners: $1 billion
6 Fuels and oils: $988 million
7 Seeds, plants, vines and trees: $855 million
8 Chemicals: $750 million 
9 Interest: $724 million
10 Cash rent for land, and buildings and grazing fees: $576 million

Total Farm Expenses: $22.9 billion
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Current maps exclude nearly every small business in the rural U.S. That’s a big deal.

By Jonathan Chambers / Conexon

This article is excerpted from “Co-ops Connect FYI,” September 30, 2022  
(https://conexon.us/industry-insights).

What do a Mexican restaurant, a 
Baptist Church, an orthodontist’s 
office and a school bus barn have 

in common? I’ll take suggestions for a good 
punchline. Unfortunately, all I’ve got is this: 
when Conexon submitted these establishments 
as broadband serviceable locations (BSL) in 
rural Georgia, they were rejected.

Across the country, restaurants, car dealers, 
shops, grocery stores, pharmacies, independent 
schools, rural libraries and countless small 
businesses were rejected. They are not part of 
the location fabric, defined as locations that 
could receive mass-market broadband.

The bottom line: These hundreds of 
thousands, perhaps millions, of locations 
will not appear on the FCC’s new broadband 
maps. According to the FCC, “The locations 
in the fabric that have a BSL Flag of ‘False’ are 
structures that have or should have broadband 
service but likely do not take or would not 
take mass-market service (and therefore do 
not fall within the definition of a BSL) based 
on available data. Examples of such locations 
include certain Community Anchor Institutions 
and large enterprises.”

UNDERSTANDING COST MODELS
About a decade ago, when FCC staff were 
putting together cost models for building fiber 
networks, a determination was made not to 
include large businesses in the calculations.

Though fiber would be built for large 
businesses, the FCC assumed that such firms 
could pay for dedicated access and thus would 
not need to be part of the modeling process.

Schools, libraries and health care institutions 
had their own funding programs, so these too 
were excluded. Thus, only housing units and 
small businesses were part of the Connect 
America Cost Models.

LACK OF SMB VISIBILITY
The FCC’s consultant for the cost model was 
CostQuest. I know the CostQuest team. It 
is a first-rate, technically proficient group. 
CostQuest did not possess a database of the 
locations of all small businesses in the country. 
It licensed such a database, which turned out 
to be inaccurate and distorted the Connect 
America Fund and Rural Digital Opportunity 
Fund programs. But that’s another topic for 
another time.

For the Broadband Location Fabric, the 
FCC used CostQuest to map the locations 
for the new broadband maps. Once again, the 
decision was made to exclude large enterprises 
and community anchor institutions.

Once again, CostQuest, not possessing such 
a database, licensed one. As I understand the 
methodology, businesses with a certain number 
of employees are treated as large enterprises, 
and the location fabric excludes such businesses 
from the broadband map.

False Flags and the  
FCC’s Broadband Map
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But there is a flaw in how the 
data is used. The data set aggregates 
all employees at every location and 
counts individual locations as one large 
enterprise. Effectively, each restaurant 
in a chain is treated as if every 
employee works in every restaurant. 
Each branch in a bank is treated as if 
every employee works in every branch.

You get the idea. Every small part 
of a chain is treated as if it were a large 
enterprise. The result is these locations 
are excluded from the location fabric.

GO DEEPER
It makes sense to exclude large 
enterprises from the calculations of 
rural broadband, right? And to follow 

the same approach with the new 
location-based broadband map, right? 
Wrong.

Hundreds of thousands – maybe 
millions – of data points were wrong. 
According to the FCC, “[Though] these 
locations may subscribe to mass-market 
services in some instances, we currently 
lack data that would enable us to make 

Pizza Inn Restaurant 1037908823 987 S MAIN ST BAXLEY GA 31513 2 FALSE
Walmart Supercenter 1037912050 980 W PARKER ST BAXLEY GA 31513 1 FALSE
Car Dealership - Woody Folsom Chrysler/Dodge 1037915693 1655 GOLDEN ISLE W BAXLEY GA 31513 1 FALSE
Appling Technical Educa�on Cntr 1037914223 1334 GOLDEN ISLE W BAXLEY GA 31513 1 FALSE
CVS Pharmacy 1037910208 19 E PARKER ST BAXLEY GA 31513 1 FALSE
Residence w/ separate outbuilding (#2) 1037912016 2117 BLACKSHEAR HWY BLDG 2 BAXLEY GA 31513 1 FALSE
Village Pizza 1037909165 126 N MAIN ST BAXLEY GA 31513 1 FALSE
Baxley & Appling County Pellets, LLC (manufacturing) 1037914410 248 SWEETWATER DR BAXLEY GA 31513 1 FALSE
Faye's Consignments 1037920979 125 E PARKER ST BAXLEY GA 31513 2 FALSE
Appling County Courthouse 1037915618 36 S MAIN ST BAXLEY GA 31513 1 FALSE
Strip Mall - Cricket Wireless, Kobe Sushi, Mexican Rest 1037915806 118 AZALEA RD BAXLEY GA 31513 16 FALSE
D & K Diner Restaurant 1037916158 489 N BLVD BAXLEY GA 31513 1 FALSE
Dairy Queen Grill & Chill 1037909564 645 N BLVD BAXLEY GA 31513 1 FALSE
Mul�tenant commercial - Hibbe� Sports, Dollar Tree, Superm 1037921027 106 E PARKER ST BAXLEY GA 31513 15 FALSE
Medical Complex: mul�ple doctor's offices 1037911997 105 E TOLLISON ST BAXLEY GA 31513 7 FALSE
Dick's Wings & Grill 1037915349 895 S MAIN ST BAXLEY GA 31513 4 FALSE
**No Informa�on** 1037914989 417 ALTAMAHA SCHOOL RD BAXLEY GA 31513 1 FALSE
**No Informa�on** 1037912224 101 W PARK DR BAXLEY GA 31513 1 FALSE
**No Informa�on** 1037911224 348 PINE ST BAXLEY GA 31513 1 FALSE
**No Informa�on** 1037912541 864 BARNES ST BAXLEY GA 31513 1 FALSE
**No Informa�on** 1037915832 153 WALNUT ST BAXLEY GA 31513 1 FALSE
Personal Care Home 1037911296 52 N OAK ST BAXLEY GA 31513 8 FALSE
Baxley Dialysis Clinic 1037909299 539 FAIR ST BAXLEY GA 31513 1 FALSE
Key West Inn - Baxley (Hotel) 1037913967 53 HERITAGE ST BAXLEY GA 31513 1 FALSE
Ten Mile Fire Dept 1037913353 5499 LENNOX RD BAXLEY GA 31513 1 FALSE
1600 sq � home/Red Oak Vol FD 1037912342 59 FIRE STATION RD BAXLEY GA 31513 1 FALSE
Dollar General 1037914768 663 E PARKER ST BAXLEY GA 31513 2 FALSE
Community Bank of Georgia 1037914004 700 W PARKER ST BAXLEY GA 31513 1 FALSE
3-Car/Bay Garage - Randomly Located 1037912938 7147 BUCK HEAD RD BAXLEY GA 31513 1 FALSE
Pineland Bank 1037912951 72 E PARKER ST BAXLEY GA 31513 1 FALSE
Appling Counseling Center 1037921034 755 S MAIN ST BAXLEY GA 31513 1 FALSE
Checker's/Rally's Burgers 1037910804 1010 W PARKER ST BAXLEY GA 31513 1 FALSE
Private Residence - Home Dwelling 1037920126 104 AUBURN ST BAXLEY GA 31513 1 FALSE
Smile Doctors Orthodon�cs 1037914085 1051 E PARKER ST BAXLEY GA 31513 1 FALSE
Four Rivers Veterinary Center 1037910586 1069 E PARKER ST BAXLEY GA 31513 1 FALSE
First African Bap�st Church 1037908966 106 N MAIN ST BAXLEY GA 31513 2 FALSE
Private Residence - Home Dwelling 1037915103 10 MILES ST BAXLEY GA 31513 1 FALSE
Southern Nuclear Opera�ng Company 1037917219 11028 HATCH PKWY S BAXLEY GA 31513 1 FALSE
Appling County Dept of Family Services 1037908650 1160 W PARKER ST BAXLEY GA 31513 1 FALSE
James Swain - Progressive Insurance 1037909809 11 HARLEY ST BAXLEY GA 31513 1 FALSE
Lawter Inc (Plas�c Raw Materials) 1037914034 1202 E PARKER ST BAXLEY GA 31513 1 FALSE
Appling Chris�an Academy 1037909390 1479 HATCH PKWY S BAXLEY GA 31513 1 FALSE
Down to Earth Trailers Sales 1037921370 1605 E PARKER ST BAXLEY GA 31513 1 FALSE
Appling County Recrea�on Complex 1037909640 1675 COUNTY FARM RD BAXLEY GA 31513 1 FALSE
Kids Academy of Baxley 1037915409 202 PENDLETON ST BAXLEY GA 31513 1 FALSE
Bailey Boys Clothing Manufacturing Plant 1037912631 202 WALNUT ST BAXLEY GA 31513 1 FALSE
Truck & Trailer Service Center 1037910064 216 BLACKSHEAR HWY BAXLEY GA 31513 2 FALSE
Southern Crop Insurance 1037908632 259 E PARKER ST BAXLEY GA 31513 1 FALSE
Fire Department 1037914916 282 E PARKER ST BAXLEY GA 31513 2 FALSE
B & F Restaurant 1037915319 312 W PARKER ST BAXLEY GA 31513 1 FALSE
Harris Waste Management 1037921389 340 JEKYLL RD BAXLEY GA 31513 1 FALSE
Appling County Board of Health - "Family Connec�on" 1037913653 34 WALNUT ST BAXLEY GA 31513 1 FALSE
School Bus Barn - Garage 1037914803 396 BLACKSHEAR HWY BLDG 2 BAXLEY GA 31513 1 FALSE
Appling County High School 1037912256 482 BLACKSHEAR HWY BAXLEY GA 31513 1 FALSE

Table 1. The designation “FALSE” in this table means the location is not a broadband serviceable location under the Infrastructure Act.

Reprinted solely by permission of Conexon



BROADBAND MAPPING

74  |  BROADBAND COMMUNITIES  |  www.broadbandcommunities.com |  NOVEMBER/DECEMBER 2022

reliable determinations of when this is 
the case.”

Such an approach is precisely wrong 
for businesses in the rural U.S. To 
provide a concrete example, I will share 
results from queries into the location 
fabric. As with the cost models, the 
public inexplicably does not have access 
to this data.

EXAMPLE: BAXLEY, GEORGIA 
Baxley is the county seat in rural 
Appling County, with a population of 
4,942 according to the 2020 census: 

• We found 54 locations in Baxley 
that are not counted under the 
FCC’s approach to mapping.

• Retail shops, restaurants, 
independent schools, churches 
and small business offices would 
likely take a mass market service, 
especially the gigabit and  
multi-gigabit services fiber optic 
networks offer.

• The broad assumption by the FCC 
that every business establishment in 
the rural U.S. would buy dedicated 
internet access is passing strange.

The designation “FALSE” in 
Table 1 means the location is not a 
broadband serviceable location under 
the Infrastructure Act. Congress punted 
the definition of the BSL to the FCC. 
Even though Congress deferred to the 
FCC, I’d be surprised if any member of 
Congress meant that a Baptist church or 
a small store or restaurant in a rural area 
should not be counted. (Are any rural 
members of Congress paying attention?)

WHY IT MATTERS
Does it matter whether the FCC misses 
40 or 50 locations in every rural town 
and community on the broadband map?

Suppose one’s focus for mapping 
is the 140 million or so locations, 
mostly in urban and dense suburban 
areas. Probably not. But since the first 

use of this map is the determination 
of unserved locations, mostly in rural 
areas, it certainly matters.

Conexon’s initial analysis found that 
the location fabric misses more than 10 
percent of rural locations on farms and 
in trailer parks and new subdivisions.

THE FINAL WORD
Excluding nearly every small business 
in the rural U.S. is a big deal. Suppose 
an entity counting locations in the rural 
U.S. is undercounting farms and trailer 
homes and excluding small businesses. 
If that happens, the most underserved 
segments of the most underserved parts 
of the country are missed.

Such an approach distorts the 
picture of broadband availability in  
the rural U.S. and will distort the 
funding allocation.

When Conexon asked whether  
the FCC would correct its errors, it  
was told to submit challenges. The  
FCC has neither the time nor the 
capacity to adjudicate hundreds of 
thousands of challenges. The flaws  
are systemic and should not depend on 
the challenge process.

Sight unseen, the National 
Telecommunications and Information 
Administration has already decided that 
it cannot use the first iteration of the 
FCC’s maps for the Broadband, Equity, 
Access, and Deployment (BEAD) 
Program allocation. There is still time 
to correct this fundamental flaw in the 
FCC’s approach to rural small businesses 
and anchor institutions. v

Jonathan 
Chambers is 
a partner at 
Conexon, a 
rural broadband 
leader working 
with electric 
cooperatives to 
deliver fiber-

to-the-home internet solutions to rural 
communities across the country. 
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To achieve an end-to-end 5G experience in rural markets, providers should consider an 
open ecosystem model that fosters collaboration between the best network equipment 
vendors, data center operators, service providers and other stakeholders.

By Gus Vasilakis / Kaloom

The demand on network infrastructure 
rises exponentially as people increasingly 
spend their personal and professional 

lives online. Scalable infrastructure that can 
handle high-capacity packet processing is 
a necessity to participate in global society, 
especially for those living in rural areas at the 
edge of the network. Unfortunately, there is a 
prevalent digital divide in rural communities 
that do not have access to high-speed 
connectivity and emerging services. 

According to research by BroadbandNow, 
42 million Americans still do not have high-
speed broadband. Because additional high-
speed broadband is needed to enable the 
emerging technologies of 5G, these regions lack 
a foundational component for access to next-
gen applications and the opportunities they 
offer in entertainment, telehealth, industrial 
manufacturing and education. 

CHALLENGES AT THE EDGE
Lack of technological access is unsustainable 
if rural regions hope to participate in the 
global economy. Yet rural providers need help 
closing the digital divide. Still, there have been 
industry rumblings of 6G despite these ongoing 
difficulties. But 6G will not be revolutionary, 
regardless of what marketing campaigns claim. 
6G will only remediate 5G. It’s still essential to 
address many difficulties with 5G deployment.

Rural providers struggle with investments 
and the balancing act of FTTx builds, DOCSIS 
4.0 promise, and 5G edge deployment because 
of difficulties with scalability; infrastructure 
cost time; and space, cooling and power 
constraints. 5G is pushing high-speed data 
access closer to the edge of the network for 
closer proximity to end users to enable the 
low latency and higher throughput needed for 
emerging applications. 

Before thinking bigger, it’s important to 
ensure 5G has been taken to its full potential 
and that ultra-low latency 5G has been secured 
in rural areas that can benefit from this mobile 
access the most. This requires a disruption of 
old industry standards among rural providers. 
They cannot keep running networks the same 
way and expect to scale appropriately. By 
transforming their edge infrastructure and 
mindset, rural providers can close the digital 
divide and foster economic vitality through job 
growth and faster delivery of emerging services. 

DISRUPTING OLD MINDSETS
Rural providers must deploy more high-speed 
broadband with mounting demand for 5G and 
its novel technologies. To secure the high-speed 
broadband needed for emerging applications in 
rural markets, providers and governments are 
pouring money into the problem and building 
out fiber through initiatives such as the Rural 

Closing the Digital Divide  
Through Open Ecosystems
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Digital Opportunity Fund. In 2021, 
the U.S. government spent more than 
$370 billion on broadband expansion. 

But money is not enough to realize 
an end-to-end 5G experience in rural 
markets. The optimization of that 
fiber requires the transformation of 
the underlying edge infrastructure 
to provide universal scalability. By 
transforming their edge infrastructure 
to enhance throughput and scalability, 
rural providers can secure new 
monetization models through the 
faster, more efficient delivery of data-
consumptive applications such as 
next-gen gaming, industrial IoT, AR/
VR and more.

But how can rural providers make 
this infrastructure transformation? 
First, it requires a shift from the old 
mindset of single-vendor lock-in 
for data center management. Rural 
providers realize that no single vendor 
can contend with the dynamic packet 
flows of 5G and the throughput 
requirements of emerging applications. 

To achieve an end-to-end 5G 
experience in rural markets, providers 
should consider an open ecosystem 
model that fosters collaboration among 

the best network equipment vendors, 
data center operators, service providers 
and more – all enabled by data center 
technology vendors interoperating 
efficiently. The International Data 
Corporation (IDC) affirms the need for 
this transformation, stating, “Recent 
IDC research on the future of industry 
ecosystems explores this digital divide. 
We expect that organizations that focus 
on industry ecosystems will begin to 
derive a large percentage of their revenue 
from these new business models.”

An open ecosystem approach 
allows for the additional benefit of a 
community of tech professionals that 
share knowledge and best practices for 
open-source implementation. To ensure 
all these moving pieces work together 
in an economically viable manner, 
rural providers should transform their 
underlying edge infrastructure with 
an emphasis on enhancing scalability, 
programmability and interoperability.

THE FUTURE OF EDGE 
COMPUTING
Legacy edge infrastructure is rigid 
in its functionality, comprised of 
years of accumulated equipment too 

inefficient and costly to handle the 
demands of 5G. Any given region 
may have different networking needs, 
applications and customer preferences. 
Providers must scale accordingly, and 
legacy architectures are unable to 
satisfy the need for universal scalability, 
programmability and interoperability at 
the edge of the network. Rural regions 
need edge data center architecture that 
supports this universal scalability to 
enter the next industrial revolution. The 
pandemic exposed the digital divide: 
Those without reliable high-speed 
broadband could not access remote 
learning, telehealth or telework. 

Open ecosystems are a prerequisite 
to delivering an end-to-end 5G 
experience and closing the digital 
divide. What technologies should rural 
providers consider when making this 
transformation? Furthermore, how do 
these technologies fix the cost issues 
of distributed 5G edge deployment? 
Rural providers can prepare for the 
unprecedented by leveraging solutions 
that enable virtualized network slicing, 
disaggregation and containerization. 
These capabilities enhance scalability 
and interoperability and improve 
programmability at the data plane.

By transforming their edge infrastructure and mindset, rural providers can close the digital divide and foster economic vitality through job growth 
and faster delivery of emerging services. 
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MAKING 5G DEPLOYMENTS 
MAKE SENSE
Network engineers know what they need 
for distributed 5G edge deployment, 
yet rural providers tend to think in 
dollars and cents. 5G deployment 
has not been financially viable when 
considering the total cost of ownership 
for distributed 5G edge infrastructure 
versus the ROI of deploying through 
legacy architecture. To ensure their 5G 
investments make financial sense, rural 
providers can implement key capabilities 
via an open ecosystem approach that 
unlocks the economics of the distributed 
5G edge through novel monetization 
opportunities. 

Terms such as “network slicing” 
and “containerization” have been 
gaining popularity in the edge data 
center management world for good 
reason. These open-source capabilities 
help providers satisfy the throughput 
requirements of 5G applications and 
address edge infrastructure constraints. 
Even government bodies realize the 
importance of open-source technology 
and interoperability to improve 
proprietary equipment. A 2021 report, 
“Potential Threat Vectors to 5G 
Infrastructure,” claims, “The lack of 
interoperability with these untrusted 
proprietary technologies limits the 
ability of trusted companies to compete 
in the 5G market.” 

By implementing an open 
ecosystem mindset, rural providers 
can secure technologies that realize 
the original promises of software-
defined networking and improve on 
the shortcomings of virtual machines 
that suffer from duplication, inadequate 

packet processing and inefficient 
resource usage. 

P4 enables this next generation 
of robust edge infrastructure. P4 is 
an industry-standard programming 
language created with the specific 
objective of bolstering programmability 
at the data plane. This enhanced 
programmability helps operators 
simplify their edge network 
management, optimize their network 
functions and more easily converge and 
manage cloud and edge data centers 
through virtualization. As a result, 
P4-programmable edge infrastructure 
enables rural providers to quickly 
deliver and monetize business-critical 
applications that serve a foundational 
purpose in the digital-first society.

HELPING RURAL COMMUNITIES 
GET A PIECE OF THE PIE
Containerization and network slicing are 
the primary capabilities rural providers 
should consider if they want to close the 
digital divide and speed up the time-
to-market of emerging applications. 
Network slicing helps rural providers 
access the benefits of multitenancy 
and private 5G monetization by 
partitioning physical data centers into 
independent virtual edge data centers. 
This open-source implementation 
enables an end-to-end 5G experience 
and minimizes network complexity and 
subsequent labor costs by simplifying 
network management across hundreds 
of distributed 5G edge locations. 

Containerization enhances 
interoperability and programmability 
by allowing the same code to run 
on switches and servers through 
SmartNICs. This minimizes labor 

expenditures for network engineers 
because they can write one piece 
of code and run it anywhere in 
their network stack. Through 
containerization, network functions are 
optimized and do not share resources 
with servers. 

Improved resource-use efficiency 
and enhanced flexibility are possible 
through the disaggregation of software 
from hardware via an open ecosystem 
model. Granular resource optimization 
allows more resources to go toward 
monetization instead of sitting idle or 
being wasted. These capabilities reflect 
the industry trend toward digitalization 
and virtualization to improve efficiency 
and minimize opex and capex costs 
through automation.

MONETIZATION THROUGH 
OPEN ECOSYSTEMS
A rising number of edge software 
solutions promise network slicing, 
containerization and more. And 
companies are taking an interest: 
Research from Analysys Mason states, 
“More than 80 percent of the largest 
global companies are interested in 
investing in edge computing, 5G slicing 
and cloud and IoT services within the 
next five years.” But rural providers 
must be careful to choose solutions 
that enhance programmability, 
interoperability and scalability to 
provide an end-to-end 5G experience 
featuring terabit performance. 

These factors will prove vital for 
closing the digital divide and solving 
the constraints rural providers face at 
the distributed 5G edge. By satisfying 
these factors, open ecosystems are 
crucial for a provider’s financial bottom 
line via private 5G monetization and 
for optimizing customer experiences 
and access to the opportunities 
emerging technologies enable. v

Gus Vasilakis is 
the head of sales, 
USA markets 
for Kaloom, a 
data center and 
edge networking 
software solution 
company based 
in Montreal, 
Canada. 

The P4 programming language helps operators 
simplify their edge network management, 
optimize network functions and more easily 
converge and manage cloud and edge data 
centers through virtualization. This enables 
rural providers to quickly deliver and monetize 
business-critical applications.
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MAKE THEIR 
CONNECTIONS  
MOVE-IN READY.

To learn more visit:
SpectrumCommunitySolutions.com

Deliver Fiber WiFi, full-featured 
Voice services and an extensive 
variety of entertainment options 
to your residents.

©2017 Charter Communications 

Seeking experienced network
designers to make a direct impact on
broadband expansion to rural areas.

Fiber Optic Design Engineers

fibersmith.co/careers

adtran.com

XGS-PON | Open Networking |  Adaptive Wi-Fi 

End-to-end �ber broadband 
solutions powered by AI-driven 
Intelligent SaaS. 

Unlocking the 
Future Network

AD11315A ©2022 ADTRAN, Inc. All Rights Reserved.

Removing Barriers to Fiber Deployment 

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

Enabling the   
Lifestyle  
that Better     
Broadband  
Provides

FieldShield® FLEXdrop 
Deploy Reel
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SpectrumCommunitySolutions.com

Get industry-leading services that grow  
with your property at: 

Ours does. In fact, nearly 400 million devices are 
connected to our network today. So, when your 
residents ask, you’ll know what to tell them.

Does your WiFi  
beat the competition? 

Spectrum Internet Gig with speeds up to 1 Gbps is in addition to the standard monthly Internet price. Gig capable modem required for Gig speed. For a list of Gig capable modems,  
visit Spectrum.net/modem. SPECTRUM MOBILE: Per line activation fee, Spectrum Internet and Auto-pay required. Other restrictions apply. Taxes and fees included. Visit  
https://www.spectrum.com/policies/mobile-terms for full terms and conditions. ^^Savings based on 2-line comparison of unlimited plans among major nat’l carriers as of 03/2022: 
prepaid excl: data usage limits vary by carrier. Visit https://www.spectrum.com/policies/mobile-terms for full terms and conditions. Services subject to all applicable service terms  
and conditions, subject to change. Services not available in all areas. Restrictions apply. ©2022 Charter Communications. All Rights Reserved.

Delight your residents with stand-out solutions.

Ask about Spectrum Internet® Gig—with equally fast upload and download speeds. 

Dedicated  
U.S.-based  
customer support 
available 24/7  

Best-in-class 
WiFi access 
anywhere on 
your property 

Residents can save 
up to 60%^^ on their 
wireless bill with 
Spectrum Mobile



Enabling the   
Lifestyle  
that Better     
Broadband  
Provides

Removing Barriers to Fiber Deployment 

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

Designed exclusively for fiber-only deployments, the 
FiberFirst Pedestal offers:

• Ultimate configuration flexibility – eliminating the 
need for multiple, specialty pedestals

• An “open canvas” design for a wide range of 
internal mounting options

• A cost-effective enclosure that exceeds industry 
standards for strength and reliability in any 
environment.

Accelerating deployments is at the heart of everything 
we do. Ask Clearfield to show you how.

Innovation Meets the High-Speed Broadband Boom
Purpose-built to speed deployments and meet customer demands for years to come.
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