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FIBER: PAVING THE ROAD TO OUR CONNECTED FUTURE

CHECK OUT OUR EXCITING NEW VENUE…
The Woodlands is designed for great experiences — from enjoying beautiful nature to top-tier 
shopping, eating and entertainment.

FOLLOW THE MONEY AND FIND THE 
KEYS TO THE CONNECTIVITY KINGDOM
Let the Summit be your guide to getting connected 
to broadband funding. Come and engage with 
our government funding spokespeople; hear from 
state broadband officers and NTIA officials who 
are the gatekeepers to the BEAD billions; get savvy 
about private funding sources getting into the act; 
take a deep-dive crash course on how to present 
to investors — even join our onstage shark tank 
competition in front of funders ready to commit.

WHAT’S NEW WITH THE COOL KIDS?
Our multifamily track will hear from the pros at 
creating strong tech-marketing positions for top 
management companies on the lookout for what 
trends matter most when it comes to attracting and 
retaining residents.

DIGITAL EQUITY SUCCESS STORIES
We’re approaching bridging the digital divide from 
two perspectives: the perspiration angle — it takes a 
lot of hard work and these champions will tell you 
about it; and the inspiration situations — noteworthy 
successes among communities who put their 
bandwidth to work to bring in the unconnected.

MARKETING BY THE GOLDEN RULE
Build it and they will come may work in Hollywood, 
but in reality, it’s all about serving the customer. 
Understanding and meeting users’ needs is essential 
to maximizing the success of your business. Come get 
our superior service gurus’ insights on how to do it. 

BEST NETWORKING ADVICE EVER
Your state broadband office and its NTIA office are 
the gatekeepers to your community’s broadband 
future. Get to know them and get to the Summit to 
hear our A+ rated state office directors and NTIA 
officials tell you what they are doing, what they are 
planning and what they want to know about you.

OVERCOMING BEAD OBSTACLES
It’s $42 billion, you want your share… but how do 
you navigate the hurdles between BEAD and your 
project? We’ve created a multi-session guide for 
communities seeking to achieve their broadband 
future that addresses the options when it comes to 
questions like securing credible technical expertise, 
who’s going to run the network, how to solve the 
letter of credit issue, how to comply with digital 
equity requirements — and, ultimately, where to turn if 
you don’t get the BEAD?

BULK VS. MANAGED WI-FI
What’s the difference, what’s the best way to deploy? 
Come hear what our multifamily experts advise when 
it comes to understanding the pros and cons of a 
product and how it works for a particular community, 
plus discover the best practices for deploying different 
types of bulk business models and/or a managed Wi-Fi 
system for residential and commercial systems. 

FINDING THE PERFECT PARTNER
Successful partnerships play a critical role in making 
informed broadband decisions. Need a better 
understanding of their key features? You’ll get by 
with a lot of help from your friends at the Summit. 
From the pre-conference day deep-dive workshop 
on starting and sustaining successful community 
broadband initiatives to our final day basic partnership 
primer covering the nitty-gritty of hiring consultants 
and contractors to our unique partnering models 
panel, you’ll find what you need to know about 
finding the right partner. 

SUSTAINABILITY STRATEGIES
Learn how multifamily communities are incorporating 
eco-friendly changes combined with broadband 
technology to save on costs, mitigate risk, secure 
supply chain, promote business growth and enhance 
customer loyalty.

From steak and seafood establishments along the 
waterfront to swanky wine lounges to locally owned 
bakeries, there’s an eclectic range of restaurants  
and cafés.

Massages, facials, seaweed wraps, steam saunas … 
an abundance of spas offering anything you could 
imagine for some pampering after the abundance  
of sessions each day at the Summit.

Get outside, soak up some sun and breathe in the 
crisp air. The Woodlands has more than 220 miles 
of hike and bike trails and 150 parks for you to enjoy. 
Anyone game for Texas Treeventures?

Southern Living magazine calls The Woodlands 
“One of America’s Best Shopping Destinations,” and 
Market Street, with stores like Louis Vuitton, Tiffany & 
Co, Tory Burch, lululemon and more is one reason 
why. There’s even an on-site concierge ready to 
assist with a bag check or help with restaurant and 
limousine reservations.

…AND OUR EXCITING NEW PROGRAM
Take a Sneak Peek at What’s on the Agenda at THE place where the voices driving change, 
innovation and evolution in the broadband business share their knowledge and expertise. 
Here’s just a sample:
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Challenging the  
Broadband Status Quo

Service providers and communities are creating new paths to 
ensure a bright broadband future. 

In 2023, broadband spending could 
taper off because of high interest 
rates and economic challenges, but 
buildout expansions remain high. A 

few factors are driving this. 
Demand for household internet 

keeps growing. Leichtman Research 
Group (LRG) found that 90 percent 
of U.S. households now get internet 
service, up from 84 percent in 2017. In 
addition, Dell’Oro forecasted that the 
broadband equipment segment would 
grow 5 to 7 percent in 2023. 

Jeff Heynen, vice president 
of broadband access and home 
networking for Dell’Oro, said in a 
blog post, “The revenue growth this 
year shows the continued emphasis on 
expanding and improving broadband 
network capacity by operators as well as 
state and national governments.”

FIBER MARCHES FORWARD 

As DSL customers dwindle, telcos and 
communities are amplifying fiber-
based broadband. Despite supply-chain 
constraints and a tight labor market, 
RVA LLC’s annual fiber-to-the-home 
(FTTH) report revealed that fiber 
providers passed an additional 7.9 
million homes in 2022.

Led by AT&T, Frontier and Lumen, 
as well as independent telcos and 
communities, fiber broadband passings 
in the U.S. rose 13 percent over the past 
12 months. 

CABLE’S NEW BATTLES 

FTTH and fixed wireless access (FWA) 
will continue to challenge cable’s 
broadband lead. 

Cable operators continued to see 
some pain in the fourth quarter of 
2022. Comcast lost 26,000 broadband 
customers because of Hurricane 
Ian. Without the impact from the 
hurricane, Comcast said it would have 
added approximately 4,000 broadband 
customers. Charter added 92,000 new 
broadband customers, up from the 
75,000 it added in the third quarter. 

Wireless broadband has been a 
factor, growing to 903,000 in the 
fourth quarter. T-Mobile and Verizon 
added 524,000 and 379,000 new  
FWA subscribers respectively. New 
Street Research forecasts that though 
FWA could peak in 2023, FWA is 
pressuring cable. 

Heynen said the cable industry faces 
two battles: technology and perceived 
value. “Cable’s biggest challenge is 
[...] managing consumer perception,” 
he said. He added that cable “will 
continue to fend off new fiber and 
FWA competitors” by promoting 
speeds that are equal to fiber (at least 
on the downstream side) and leveraging 
subscriber support that exceeds what 
the upstarts provide because of their 
years of experience.

Though all roads may lead to 
broadband, success in 2023 will require 
providers and communities to break 
away from the status quo. CORRECTION: We incorrectly 

reported that T-Mobile and Starlink are 
John Deere satellite communication 
partners in the November/December 
2022 issue.
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RURAL BROADBAND
30 A Middle-Mile Model for Rural 

Operators / By Sachin Gupta, 
Centranet

 The need for higher-capacity middle-mile 
networks will become more pressing to 
connect islands of rural last-mile networks.

32 Partnering to Bring Broadband 
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Upstate New York /  
By Mark Thompson and  
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 Now is a critical time to address the issue 
of community broadband deployment in 
New York and simultaneously enable the 
transition to clean energy.
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 Lumen Technologies accelerates buildout 
with a new market-based approach for 
expanding its FTTH network.
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52 Westfield Gas & Electric (WG&E) 
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 WG&E offers new fiber-based broadband 
and economic development opportunities 
for underserved residents and businesses. It 

could serve as a model for other nonurban 
areas across the U.S.
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 The road maps Lightwave Logic is creating 
for the future of photonics will guide people 
toward the focus areas and the technology 
challenges they can expect as performance 
demands increase.

34 Looking Forward to Broadband in 2023 /  
By Sean Buckley, Broadband Communities

 Service providers explore ways to bring broadband to more homes and businesses 
this year.

40 MSO Initiatives in Closing the Digital Divide /  
By Jay Lee, ATX Networks

 Cable MSOs will look to fund new network expansions through a combination of 
existing capital and a spate of recent federal broadband funding programs.

42 Fiber Broadband Homes Passed to Homes Connected –  
Which Metric Matters Most? / By Kevin Morgan, Clearfield

 A new set of products and processes can help service providers more effectively 
connect the homes they pass with fiber-based broadband services.

44 2023 Home Network Trends for Service Providers, Consumers and Technology and Solutions Vendors /  
By Charles Cheevers, CTO CommScope Home Networks

 From immersive video solutions to Wi-Fi 7, service providers are exploring home connectivity platforms that will enable a new 
generation of home services.
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BANDWIDTH HAWK

ReConnect3 Final Results:  
The USDA Gets the Job Done

In this third and final round of awards from more than $2 billion authorized in 2018, the USDA 
remains a reliable deployer partner.

By Steven S. Ross / Editor-at-Large

It was worth the wait. The third round of the USDA 
ReConnect Loan and Grant Program closed this past 
summer, after awarding $759 million in rural broadband 
grants and loans to 49 deployers, mostly small local 

exchange carriers (LECs). The average cost of passing each 
home, farm, other business or school was just over $4,500, 
compared to $4,100 in 2019 and almost $6,000 in 2020. All 
awardees in this round, and almost all in previous rounds, 
told USDA they were deploying fiber to the premises. USDA 
awards typically cover as much as 80 percent of the total 
deployment cost.

All relevant deployers (some tribal winners are not eligible) 
pledged to comply with FCC programs subsidizing low-
income families, such as the old Lifeline program and the 
$30 per month subsidy authorized in the infrastructure bill. 
Doing so improved their USDA grant application scoring.

ReConnect3 loans and grants are expected to pass 156,601 
dwelling units and 11,811 businesses, farms and schools with 
fiber – a total of about 168,000 premises. This is in line with 
earlier rounds, strongly suggesting that the need is vast and 
federal money – U.S. taxpayer money – is not being wasted 
by chasing ever more problematic projects. The winning 
awardees are detailed in the accompanying table.

The big difference was in the USDA’s enumerating a higher 
proportion of farms and businesses in this round than in earlier 
rounds. But I have access to some awardee data from earlier 
rounds (I provide a bit of free and confidential help with our 
business models), and it appears that some of the difference 
may be illusory. What was listed as a farmhouse residence in 
earlier rounds is now typically listed as what it is – a farm. The 
USDA likes farms even more than it likes farmers, and the 
farmers are using more broadband for, well, farming.

In 2020, USDA Rural Utilities Service awarded $675 
million in grants and loans, up from the first round’s $663 
million in 2019. In 2020, 113,000 premises were passed with 
that money, compared with 161,000 in 2019. 

In this column, I explore the details. The first three rounds 
of ReConnect (short for Rural e-Connect) were funded in 
the multiyear USDA budget President Trump signed during 

Christmas Week 2018. The fourth round, already closed,  and 
several rounds to come will be funded through later USDA 
appropriations, and distributed under slightly different rules. 
They were discussed in a Bandwidth Hawk column last year, 
along with the much larger $42.5 billion Broadband Equity, 
Access, and Deployment (BEAD) Program established by 
the Infrastructure Investment and Jobs Act (IIJA). The 
IIJA will be administered by state agencies under National 
Telecommunications and Information Administration 
(NTIA) supervision. There are also funds targeted specifically 
for tribal areas. Links to previous relevant columns are in the 
box on the next page.

PROJECTS BIG AND SMALL

Thirty-nine of the 49 ReConnect3 award winners received 
grants, five received only loans, and five received awards that 
were half grants and half loans. Loans distributed totaled 
almost $91.5 million; grants totaled more than $677.6 
million. In the first half of 2022, when the USDA was 
accepting applications for ReConnect3 awards, loans were 
still fairly easy to get, and interest rates were running around 
5 percent for deployers. The noose was tightening, with 
lenders beginning to demand more deployer “ownership” of 
their networks and long-term peering-point agreements. But 
federal loans, at around 2 percent interest, were not always 
attractive enough to apply for. Indeed, many winners of 
ReConnect2 loans ended up refusing them while keeping 
grant awards.

That has now changed – interest rates and fees total more 
than 7 percent, effectively, once higher interest rates, fees and 
likely construction delays due to labor and parts shortages are 
taken into account.

As with previous funding rounds, most awardees are fairly 
small, competitive local exchange carriers. Thirty-one of 
them won in this round, and Southwestern Bell, an AT&T 
subsidiary, won $16 million to deploy fiber to 999 residences, 
100 farms and 33 businesses in Jefferson and Lincoln counties 
in Arkansas. 
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This round also had 10 co-op 
winners, six tribal winners, and one 
“public corporation” serving Palau, 
which won the largest grant by a hair. 
Palau National Communications 
Corporation was awarded $34,991,340 
to deploy fiber to 7,855 households and 
three educational facilities in Angaur, 
Babeldaob, Kayangel, Koro, Meyuns 
and Peleliu in Palau. The company is 
owned by the Palau government but 
is meant to be self-supporting from 
customer fees. The cost to the USDA 
works out to be $4,453 per premises 
passed.

Just pocket change separated 
Palau from a much smaller project in 
New Mexico: deploying fiber to 678 
residences, 10 businesses and a farm in 
Catron, Grant and Hidalgo counties. 
The grant, to Western New Mexico 
Telephone Company for $34,897,442, 
works out to $50,649 per premises 
passed.

The largest loan-only award was also 
one of the largest projects: connecting 
21,289 residences, 569 businesses, 323 
farms and 29 educational facilities 
in Bibb, Crawford, Macon, Marion, 
Monroe, Talbot and Taylor counties in 
Georgia. The loan, for $36,492,568 to 
the Public Service Telephone Company, 
works out to a cost of only $1,643 per 
premises connected. 

Another awardee in that group, 
Upper Peninsula Telephone Company, 
received $34,532,301 to deploy fiber to 
1,625 residences, 69 farms, 40 businesses 
and two educational facilities in 
Dickinson, Luce, Mackinac, Marquette, 
Menominee and Ontonagon counties in 
Michigan. It works out to $19,892 per 
premises passed.

The smallest loan and smallest 
grant went to an Iowa co-op, Kalona 
Cooperative Telephone Company, 
serving 463 premises, 59 farms and 11 
other businesses in Washington County 
in Iowa. The loan and matching grant 
were for $881,072 each, or $1,762,144. 
It works out to $3,306 per premises 
passed with fiber.

However, it was not the smallest 
award overall. That honor goes to a 
$1,680,750 grant for the Scott County 
Telephone Company to connect 89 

residences, 17 farms and a business in 
Scott County, Arkansas. It works out to 
$15,708 per premises passed.

A number of awards totaled less 
than $4 million each, suggesting that 
the application process was not unduly 
burdensome.

The project with the smallest 
number of premises passed – seven 
public schools and a single residence – 
is in Puerto Rico, in Patillas and Arroyo 
municipios (municipalities). VPNet 
Inc. received a grant of $8,783,620 
to get the job done. It works out to 
$1,097,953 per premises.

The project with the largest number 
of premises passed was also the cheapest 
per premises as far as USDA was 
concerned: 24,306 residences, 1,064 
businesses, 73 educational facilities 
and 40 farms in Ellis County and Hill 
County, Texas. The $4,815,750 loan 
went to Legacy ISP LLC. It works 
out to $189 per premises passed and 
is mainly for upgrades to fiber for an 
existing network.

What next? Press releases 
announcing individual 2019 and 2020 
awards all began by crediting them 
to President Trump. It is true that he 
signed the 2018 multiyear funding 
bill that made the awards possible. 
But the bill was an amalgam of things 
Republicans craved (agricultural 

subsidies, especially) and those of 
importance to Democrats, especially 
food subsidies for the poor. Trump had 
delayed signing the bill while promising 
more funding in a state block grant 
program. The federal government would 
supply the money, and the states would 
distribute it as they saw fit. The White 
House never produced such a program.

When Trump signed the huge 
agriculture bill, he appeared to express 
surprise that more than $2 billion was 
allocated for broadband.

For this round, USDA press releases 
announcing awards noted senators 
and representatives of all parties from 
affected regions. That was politically 
astute. But it also reflected the political 
reality: Both major parties have come 
to like broadband! 

Editor-at-large Steve Ross can be reached 
at steve@bbcmag.com.

KEY RECONNECT LINKS

These articles also contain links to detailed data tables on the first 
two ReConnect rounds.

Fiber Dominates First Batch of ReConnect Awards
March/April 2020
www.bbcmag.com/community-broadband/fiber-dominates-first-

batch-of-reconnect-awards

Bandwidth Hawk: Get Ready for USDA ReConnect Round Three
March/April 2021
www.bbcmag.com/rural-broadband/bandwidth-hawk-get-ready-for-

usda-reconnect-round-three

Bandwidth Hawk: USDA ReConnect 4:  
Tips, Tricks, and What You Have to Know
August/September 2022
www.bbcmag.com/multifamily-broadband/bandwidth-hawk-usda-

reconnect-4-tips-tricks-and-what-you-have-to-know
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BANDWIDTH HAWK

RECIPIENT STATE DEPLOYER 
TYPE

TECHNOLOGY  HOUSEHOLDS  OTHER 
PREMISES 

COST TO USDA 
PER PREMISES 

PASSED

LOAN GRANT PROJECT DESCRIPTION

Dena’ Nena’ Henash  
(Tanana Chiefs Conference)

AK Tribal FTTP  301  20  $94,465 $30,323,227 To deploy a fiber-to-the-premises network to connect 301 residences, 17 businesses and three educational facilities to high-speed internet 
in the Yukon-Koyukuk Census Area in Alaska. Dena’ Nena’ Henash will make high-speed internet affordable by implementing the FCC’s 
Affordable Connectivity and Tribal Lifeline programs. This project will serve the Hughes, Huslia, Alatna and Allakaket Alaska Native Village 
Statistical Areas as well as the socially vulnerable communities of Yukon-Koyukuk Census Area.

Hayneville Telephone Company Inc. AL LEC FTTP  4,646  253  $5,059 $24,781,800 To deploy a fiber-to-the-premises network to connect 4,646 residences, 154 farms, 96 businesses and three public schools to high-speed 
internet in Lowndes County, Alabama. The Hayneville Telephone Company Inc. will participate in the FCC’s Affordable Connectivity and 
Lifeline programs. This project will serve socially vulnerable communities in Lowndes County.

Scott County Telephone Company LLC AR LEC FTTP  89  18  $15,708 $1,680,750 To deploy a fiber-to-the-premises network to connect 89 residences, 17 farms and a business to high-speed internet in Scott County, 
Arkansas. The Scott County Telephone Company will participate in the FCC’s Lifeline and Affordable Connectivity programs.

Southwestern Bell Telephone Company AR CLEC FTTP  999  133  $14,167 $16,036,684 To deploy a fiber-to-the-premises network to connect 999 residences, 100 farms and 33 businesses to high-speed internet in Jefferson 
and Lincoln counties in Arkansas. The Southwestern Bell Telephone Company will participate in the FCC’s Affordable Connectivity Program. 
This project will serve socially vulnerable communities in Jefferson and Lincoln counties in Arkansas.

Navajo Tribal Utility Authority AZ Tribal FTTP  4,784  39  $1,484 $7,157,869 To deploy a fiber-to-the-premises network to connect 4,784 residences, 27 businesses, 10 educational facilities and two farms to high-
speed internet in Navajo County in Arizona. The Navajo Tribal Utility Company will participate in the FCC’s Affordable Connectivity Program. 
This project will serve the Navajo Nation Reservation and socially vulnerable communities in Navajo County.

Tohono O’odham Utility Authority AZ Tribal FTTP  1,624  138  $5,651 $9,957,228 To deploy a fiber-to-the-premises network to connect 1,624 residences, 123 farms, 11 businesses and four educational facilities in 
Maricopa, Pima, and Pinal counties in Arizona. The Tohono O’odham Utility Authority will participate in the FCC’s Lifeline and Affordable 
Connectivity programs. This project will serve socially vulnerable communities in Maricopa, Pima and Pinal counties as well as the Tohono 
O’odham Nation Reservation and the Tohono O’odham Nation Off-Reservation Trust Land.

Cal-Ore Telephone Co. CA LEC FTTP  321  16  $52,293 $17,622,667 To deploy a fiber-to-the-premises network to connect 321 residences, seven farms, six businesses and three public schools to high-speed 
internet in Siskiyou County, California. Cal-Ore Telephone will participate in the FCC’s Affordable Connectivity and Lifeline programs. This 
project will serve socially vulnerable communities in Siskiyou County, California.

Eastern Slope Rural Telephone  
Association Inc.

CO Co-op FTTP  2,284  1,025  $5,663 $18,738,398 To deploy a fiber-to-the-premises network to connect 2,284 residences, 898 farms, 110 businesses and 17 educational facilities to 
high-speed internet in Adams, Arapahoe, Cheyenne, Crowley, Elbert, Kiowa, Kit Carson, Lincoln, and Washington counties in Colorado. The 
Eastern Slope Rural Telephone Association Inc. will participate in the FCC’s Affordable Connectivity Program.

Public Service Telephone Company GA LEC FTTP  21,289  921  $1,643 $36,492,568 To deploy a fiber-to-the-premises network to connect 21,289 residences, 569 businesses, 323 farms and 29 educational facilities to high-
speed internet in Bibb, Crawford, Macon, Marion, Monroe, Talbot and Taylor counties in Georgia.

Teleguam Holdings LLC GU LEC FTTP  8,622  $3,452 $29,767,352 Teleguam Holdings LLC is receiving $29,767,352  to deploy a fiber-to-the-premises network to connect 8,622 residences to high-speed 
internet in Guam. Teleguam Holdings Inc. will participate in the FCC’s Affordable Connectivity and Lifeline programs. This project will serve 
socially vulnerable communities in Guam.

Complete Communication Services Corp. IA LEC FTTP  2,827  85  $1,304 $3,797,296 To deploy a fiber-to-the-premises network to connect 2,827 residences, 77 businesses, five farms and three educational facilities to high-
speed internet in Hamilton County, Iowa.

Kalona Cooperative Telephone Company IA Co-op FTTP  463  70  $3,306 $881,072 $881,072 To deploy a fiber-to-the-premises network to connect 463 residences, 59 farms and 11 businesses to high-speed internet in Washington 
County, Iowa. The Kalona Cooperative Telephone Company will make high-speed internet affordable by participating in the FCC’s Lifeline 
and E-Rate programs.

Columbine Telephone Company Inc. ID LEC FTTP  469 6  $4,429 $2,103,857 To deploy a fiber-to-the-premises network to connect 469 residences, two businesses, and four farms to high-speed internet in Madison 
County, Idaho. The Columbine Telephone Company will participate in the FCC’s Affordable Connectivity Program.

Hamilton County Telephone Co-Op IL Co-op FTTP  3,202  300  $7,089 $12,413,362 $12,413,362 To deploy a fiber-to-the-premises network to connect 3,202 residences, 248 farms and 52 business to high-speed internet in Franklin, 
Hamilton, Jefferson, Saline, Wayne and White counties in Illinois. The Hamilton County Telephone Co-Op participates in the FCC’s Affordable 
Connectivity and Lifeline programs.

Shelby Electric Cooperative Inc. IL Co-op FTTP  4,057  574  $5,116 $23,690,245 To deploy a fiber-to-the-premises network to connect 4,057 residences, 511 farms, 61 businesses and two educational facilities to high-
speed internet in Christian, Cumberland, Effingham, Fayette, Montgomery, Moultrie, and Shelby counties in Illinois. The Shelby Electric 
Cooperative will participate in the FCC’s Affordable Connectivity Program.

Blue Valley Tele-Communications Inc. KS LEC FTTP  3,000  273  $937 $3,066,752 To deploy a fiber-to-the-premises network to connect 3,000 residences, 255 businesses, 14 educational facilities and four farms to high-
speed internet in Marshall and Washington counties in Kansas. Blue Valley Tele-Communications Inc. will participate in FCC’s Affordable 
Connectivity Program.
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Dena’ Nena’ Henash  
(Tanana Chiefs Conference)

AK Tribal FTTP  301  20  $94,465 $30,323,227 To deploy a fiber-to-the-premises network to connect 301 residences, 17 businesses and three educational facilities to high-speed internet 
in the Yukon-Koyukuk Census Area in Alaska. Dena’ Nena’ Henash will make high-speed internet affordable by implementing the FCC’s 
Affordable Connectivity and Tribal Lifeline programs. This project will serve the Hughes, Huslia, Alatna and Allakaket Alaska Native Village 
Statistical Areas as well as the socially vulnerable communities of Yukon-Koyukuk Census Area.

Hayneville Telephone Company Inc. AL LEC FTTP  4,646  253  $5,059 $24,781,800 To deploy a fiber-to-the-premises network to connect 4,646 residences, 154 farms, 96 businesses and three public schools to high-speed 
internet in Lowndes County, Alabama. The Hayneville Telephone Company Inc. will participate in the FCC’s Affordable Connectivity and 
Lifeline programs. This project will serve socially vulnerable communities in Lowndes County.

Scott County Telephone Company LLC AR LEC FTTP  89  18  $15,708 $1,680,750 To deploy a fiber-to-the-premises network to connect 89 residences, 17 farms and a business to high-speed internet in Scott County, 
Arkansas. The Scott County Telephone Company will participate in the FCC’s Lifeline and Affordable Connectivity programs.

Southwestern Bell Telephone Company AR CLEC FTTP  999  133  $14,167 $16,036,684 To deploy a fiber-to-the-premises network to connect 999 residences, 100 farms and 33 businesses to high-speed internet in Jefferson 
and Lincoln counties in Arkansas. The Southwestern Bell Telephone Company will participate in the FCC’s Affordable Connectivity Program. 
This project will serve socially vulnerable communities in Jefferson and Lincoln counties in Arkansas.

Navajo Tribal Utility Authority AZ Tribal FTTP  4,784  39  $1,484 $7,157,869 To deploy a fiber-to-the-premises network to connect 4,784 residences, 27 businesses, 10 educational facilities and two farms to high-
speed internet in Navajo County in Arizona. The Navajo Tribal Utility Company will participate in the FCC’s Affordable Connectivity Program. 
This project will serve the Navajo Nation Reservation and socially vulnerable communities in Navajo County.

Tohono O’odham Utility Authority AZ Tribal FTTP  1,624  138  $5,651 $9,957,228 To deploy a fiber-to-the-premises network to connect 1,624 residences, 123 farms, 11 businesses and four educational facilities in 
Maricopa, Pima, and Pinal counties in Arizona. The Tohono O’odham Utility Authority will participate in the FCC’s Lifeline and Affordable 
Connectivity programs. This project will serve socially vulnerable communities in Maricopa, Pima and Pinal counties as well as the Tohono 
O’odham Nation Reservation and the Tohono O’odham Nation Off-Reservation Trust Land.

Cal-Ore Telephone Co. CA LEC FTTP  321  16  $52,293 $17,622,667 To deploy a fiber-to-the-premises network to connect 321 residences, seven farms, six businesses and three public schools to high-speed 
internet in Siskiyou County, California. Cal-Ore Telephone will participate in the FCC’s Affordable Connectivity and Lifeline programs. This 
project will serve socially vulnerable communities in Siskiyou County, California.

Eastern Slope Rural Telephone  
Association Inc.

CO Co-op FTTP  2,284  1,025  $5,663 $18,738,398 To deploy a fiber-to-the-premises network to connect 2,284 residences, 898 farms, 110 businesses and 17 educational facilities to 
high-speed internet in Adams, Arapahoe, Cheyenne, Crowley, Elbert, Kiowa, Kit Carson, Lincoln, and Washington counties in Colorado. The 
Eastern Slope Rural Telephone Association Inc. will participate in the FCC’s Affordable Connectivity Program.

Public Service Telephone Company GA LEC FTTP  21,289  921  $1,643 $36,492,568 To deploy a fiber-to-the-premises network to connect 21,289 residences, 569 businesses, 323 farms and 29 educational facilities to high-
speed internet in Bibb, Crawford, Macon, Marion, Monroe, Talbot and Taylor counties in Georgia.

Teleguam Holdings LLC GU LEC FTTP  8,622  $3,452 $29,767,352 Teleguam Holdings LLC is receiving $29,767,352  to deploy a fiber-to-the-premises network to connect 8,622 residences to high-speed 
internet in Guam. Teleguam Holdings Inc. will participate in the FCC’s Affordable Connectivity and Lifeline programs. This project will serve 
socially vulnerable communities in Guam.

Complete Communication Services Corp. IA LEC FTTP  2,827  85  $1,304 $3,797,296 To deploy a fiber-to-the-premises network to connect 2,827 residences, 77 businesses, five farms and three educational facilities to high-
speed internet in Hamilton County, Iowa.

Kalona Cooperative Telephone Company IA Co-op FTTP  463  70  $3,306 $881,072 $881,072 To deploy a fiber-to-the-premises network to connect 463 residences, 59 farms and 11 businesses to high-speed internet in Washington 
County, Iowa. The Kalona Cooperative Telephone Company will make high-speed internet affordable by participating in the FCC’s Lifeline 
and E-Rate programs.

Columbine Telephone Company Inc. ID LEC FTTP  469 6  $4,429 $2,103,857 To deploy a fiber-to-the-premises network to connect 469 residences, two businesses, and four farms to high-speed internet in Madison 
County, Idaho. The Columbine Telephone Company will participate in the FCC’s Affordable Connectivity Program.

Hamilton County Telephone Co-Op IL Co-op FTTP  3,202  300  $7,089 $12,413,362 $12,413,362 To deploy a fiber-to-the-premises network to connect 3,202 residences, 248 farms and 52 business to high-speed internet in Franklin, 
Hamilton, Jefferson, Saline, Wayne and White counties in Illinois. The Hamilton County Telephone Co-Op participates in the FCC’s Affordable 
Connectivity and Lifeline programs.

Shelby Electric Cooperative Inc. IL Co-op FTTP  4,057  574  $5,116 $23,690,245 To deploy a fiber-to-the-premises network to connect 4,057 residences, 511 farms, 61 businesses and two educational facilities to high-
speed internet in Christian, Cumberland, Effingham, Fayette, Montgomery, Moultrie, and Shelby counties in Illinois. The Shelby Electric 
Cooperative will participate in the FCC’s Affordable Connectivity Program.

Blue Valley Tele-Communications Inc. KS LEC FTTP  3,000  273  $937 $3,066,752 To deploy a fiber-to-the-premises network to connect 3,000 residences, 255 businesses, 14 educational facilities and four farms to high-
speed internet in Marshall and Washington counties in Kansas. Blue Valley Tele-Communications Inc. will participate in FCC’s Affordable 
Connectivity Program.
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Mountain Rural Telephone Cooperative 
Corporation  Inc.

KY Co-op FTTP  871  97  $9,688 $9,378,184 To deploy a fiber-to-the-premises network to connect 871 residences, 50 farms, 45 businesses and two educational facilities to high-speed 
internet in Powell County, Kentucky. The Mountain Rural Telephone Cooperative Corporation Inc. will participate in the FCC’s Lifeline Program.

Thacker-Grigsby Telephone Company Inc. KY LEC FTTP  4,466  70  $5,374 $12,188,991 $12,188,991 To deploy a fiber-to-the-premises network to connect 4,466 residences, 39 businesses, 27 farms and four educational facilities to 
high-speed internet in Breathitt and Leslie counties in Kentucky. The Thacker-Grisby Telephone Company Inc. will participate in the FCC’s 
Affordable Connectivity and Lifeline programs.

Baraga Telephone Company MI LEC FTTP  362  6  $8,975 $3,302,981 To deploy a fiber-to-the-premises network to connect 362 residences, four farms and two businesses to high-speed internet in Houghton 
County, Michigan.

DMCI Broadband LLC MI LEC FTTP  2,899  154  $2,046 $3,122,745 $3,122,745 To deploy a fiber-to-the-premises network to connect 2,899 residences, 94 farms, 56 businesses and four educational facilities to high-speed 
internet in Branch and Hillsdale counties in Michigan. DMCI Broadband LLC will participate in the FCC’s Affordable Connectivity Program.

Michigan Central Broadband Company LLC MI LEC FTTP  360  59  $35,675 $14,948,004 To deploy a fiber-to-the-home network to connect 360 residences, 52 farms and seven businesses to high-speed internet in Crawford, 
Kalkaska, Otsego and Presque Isle counties in Michigan. The Michigan Central Broadband Company LLC will participate in the FCC’s 
Affordable Connectivity and Lifeline programs.

Upper Peninsula Telephone Company MI LEC FTTP  1,625  111  $19,892 $34,532,301 To deploy a fiber-to-the-premises network to connect 1,625 residences, 69 farms, 40 businesses and two educational facilities to high-
speed internet in Dickinson, Luce, Mackinac, Marquette, Menominee and Ontonagon counties in Michigan. The Upper Peninsula Telephone 
Company will participate in FCC’s Affordable Connectivity and Lifeline programs.

Mille Lacs Energy Cooperative MN Co-op FTTP  473  24  $7,623 $3,788,680 To deploy a fiber-to-the-home network to connect 473 residences, 15 farms and nine businesses to high-speed internet in Aitkin and 
Crow Wing counties in Minnesota. The Mille Lacs Energy Cooperative will participate in the FCC’s Affordable Connectivity Program.

Tekstar Communications MN LEC FTTP  3,113  275  $3,720 $12,602,274 To deploy a fiber-to-the-premises network to connect 3,113 residences, 171 farms, 103 businesses and a school to high-speed internet 
in Douglas, Otter Tail, St. Louis, Stearns and Todd counties in Minnesota. Tekstar Communications Inc. will make high-speed internet 
affordable by offering its “Gig Price for Life” promotion for new services. Tekstar also will participate in the  FCC’s Affordable Connectivity 
and Lifeline programs.

Grand River Mutual Telephone Corporation MO LEC FTTP  3,107  589  $4,238 $15,664,704 To deploy a fiber-to-the home network to connect 3,107 residences, 521 farms, 59 businesses and nine educational facilities to high- 
speed internet in Daviess, Gentry, Grundy, Harrison, Livingston, Mercer and Nodaway counties in Missouri. The Grand Mutual Telephone 
Company will participate in the FCC’s Affordable Connectivity and Lifeline programs.

IAMO Communications Inc. MO LEC FTTP  291  63  $10,231 $3,621,782 To deploy a fiber-to-the-premises network to connect 291 residences, 57 farms and six businesses to high-speed internet in Atchison and 
Nodaway counties in Missouri. IAMO Communications Inc. will participate in the FCC’s Affordable Connectivity and E-Rate programs.

Kingdom Telephone MO LEC FTTP  4,941  695  $4,082 $23,007,295 To deploy a fiber-to-the-premises network to connect 4,941 residences, 611 farms and 84 businesses to high-speed internet in Audrain, 
Boone, Callaway, and Montgomery counties in Missouri. The Kingdom Telephone Company will participate in the FCC’s Affordable 
Connectivity and Lifeline programs.

Rock Port Telephone Company MO LEC FTTP  1,121  327  $10,900 $15,783,423 To deploy a fiber-to-the-home network to connect 1,121 residences, 297 farms and 30 businesses to high-speed internet in Holt and 
Atchison counties in Missouri. The Rockport Telephone Company will participate in the FCC’s Affordable Connectivity and Lifeline programs.

Decatur Telephone Company MS LEC FTTP  1,251  83  $4,618 $6,160,331 To deploy a fiber-to-the-premises network to connect 1,251 residences, 48 farms, 34 businesses and an educational facility to high-speed 
internet in Newton County in Mississippi. The Decatur Telephone Company will participate in the FCC’s Affordable Connectivity and Lifeline 
programs. This project will serve socially vulnerable communities in Newton County.

Sledge Telephone Company Inc. MS LEC FTTP  1,115  21  $2,057 $2,336,547 To deploy a fiber-to-the-premises network to connect 1,115 residences, 19 businesses and two educational facilities to high-speed 
internet in Sunflower County, Mississippi. The Sledge Telephone Company Inc. will participate in the FCC’s Affordable Connectivity and 
Lifeline programs. Sledge will serve socially vulnerable communities in Sunflower County.

AccessOn Networks Inc. NC LEC FTTP  5,434  198  $3,101 $17,467,025 To deploy a fiber-to-the-premises network to connect 5,434 residences, 100 businesses, 76 farms and 22 educational facilities to high-
speed internet in Halifax and Warren counties in North Carolina. AccessOn Networks Inc. will participate in the FCC’s Affordable Connectivity 
and Lifeline programs. This project will serve socially vulnerable communities in Warren and Halifax counties and the Haliwa-Saponi Tribal 
Statistical Area.

Kit Carson Electric Cooperative Inc. NM Co-op FTTP  2,693  84  $8,507 $23,624,986 To deploy a fiber-to-the-premises network to connect 2,693 residences, 42 businesses, 34 farms and eight educational facilities to high-
speed internet in Rio Arriba County, New Mexico. The Kit Carson Electric Cooperative Inc. will participate in the FCC’s Affordable Connectivity 
and the Lifeline programs.

Leaco Rural Telephone Cooperative Inc. NM Co-op FTTP  2,970  56  $8,262 $24,999,998 To deploy a fiber-to-the-premises network to connect 2,970 residences and 56 businesses to high-speed internet in Chaves and Lea 
counties in New Mexico. The Leaco Rural Telephone Cooperative Inc. will participate in the FCC’s Affordable Connectivity and Lifeline 
programs. This project will serve socially vulnerable communities in Chaves County.
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Mountain Rural Telephone Cooperative 
Corporation  Inc.

KY Co-op FTTP  871  97  $9,688 $9,378,184 To deploy a fiber-to-the-premises network to connect 871 residences, 50 farms, 45 businesses and two educational facilities to high-speed 
internet in Powell County, Kentucky. The Mountain Rural Telephone Cooperative Corporation Inc. will participate in the FCC’s Lifeline Program.

Thacker-Grigsby Telephone Company Inc. KY LEC FTTP  4,466  70  $5,374 $12,188,991 $12,188,991 To deploy a fiber-to-the-premises network to connect 4,466 residences, 39 businesses, 27 farms and four educational facilities to 
high-speed internet in Breathitt and Leslie counties in Kentucky. The Thacker-Grisby Telephone Company Inc. will participate in the FCC’s 
Affordable Connectivity and Lifeline programs.

Baraga Telephone Company MI LEC FTTP  362  6  $8,975 $3,302,981 To deploy a fiber-to-the-premises network to connect 362 residences, four farms and two businesses to high-speed internet in Houghton 
County, Michigan.

DMCI Broadband LLC MI LEC FTTP  2,899  154  $2,046 $3,122,745 $3,122,745 To deploy a fiber-to-the-premises network to connect 2,899 residences, 94 farms, 56 businesses and four educational facilities to high-speed 
internet in Branch and Hillsdale counties in Michigan. DMCI Broadband LLC will participate in the FCC’s Affordable Connectivity Program.

Michigan Central Broadband Company LLC MI LEC FTTP  360  59  $35,675 $14,948,004 To deploy a fiber-to-the-home network to connect 360 residences, 52 farms and seven businesses to high-speed internet in Crawford, 
Kalkaska, Otsego and Presque Isle counties in Michigan. The Michigan Central Broadband Company LLC will participate in the FCC’s 
Affordable Connectivity and Lifeline programs.

Upper Peninsula Telephone Company MI LEC FTTP  1,625  111  $19,892 $34,532,301 To deploy a fiber-to-the-premises network to connect 1,625 residences, 69 farms, 40 businesses and two educational facilities to high-
speed internet in Dickinson, Luce, Mackinac, Marquette, Menominee and Ontonagon counties in Michigan. The Upper Peninsula Telephone 
Company will participate in FCC’s Affordable Connectivity and Lifeline programs.

Mille Lacs Energy Cooperative MN Co-op FTTP  473  24  $7,623 $3,788,680 To deploy a fiber-to-the-home network to connect 473 residences, 15 farms and nine businesses to high-speed internet in Aitkin and 
Crow Wing counties in Minnesota. The Mille Lacs Energy Cooperative will participate in the FCC’s Affordable Connectivity Program.

Tekstar Communications MN LEC FTTP  3,113  275  $3,720 $12,602,274 To deploy a fiber-to-the-premises network to connect 3,113 residences, 171 farms, 103 businesses and a school to high-speed internet 
in Douglas, Otter Tail, St. Louis, Stearns and Todd counties in Minnesota. Tekstar Communications Inc. will make high-speed internet 
affordable by offering its “Gig Price for Life” promotion for new services. Tekstar also will participate in the  FCC’s Affordable Connectivity 
and Lifeline programs.

Grand River Mutual Telephone Corporation MO LEC FTTP  3,107  589  $4,238 $15,664,704 To deploy a fiber-to-the home network to connect 3,107 residences, 521 farms, 59 businesses and nine educational facilities to high- 
speed internet in Daviess, Gentry, Grundy, Harrison, Livingston, Mercer and Nodaway counties in Missouri. The Grand Mutual Telephone 
Company will participate in the FCC’s Affordable Connectivity and Lifeline programs.

IAMO Communications Inc. MO LEC FTTP  291  63  $10,231 $3,621,782 To deploy a fiber-to-the-premises network to connect 291 residences, 57 farms and six businesses to high-speed internet in Atchison and 
Nodaway counties in Missouri. IAMO Communications Inc. will participate in the FCC’s Affordable Connectivity and E-Rate programs.

Kingdom Telephone MO LEC FTTP  4,941  695  $4,082 $23,007,295 To deploy a fiber-to-the-premises network to connect 4,941 residences, 611 farms and 84 businesses to high-speed internet in Audrain, 
Boone, Callaway, and Montgomery counties in Missouri. The Kingdom Telephone Company will participate in the FCC’s Affordable 
Connectivity and Lifeline programs.

Rock Port Telephone Company MO LEC FTTP  1,121  327  $10,900 $15,783,423 To deploy a fiber-to-the-home network to connect 1,121 residences, 297 farms and 30 businesses to high-speed internet in Holt and 
Atchison counties in Missouri. The Rockport Telephone Company will participate in the FCC’s Affordable Connectivity and Lifeline programs.

Decatur Telephone Company MS LEC FTTP  1,251  83  $4,618 $6,160,331 To deploy a fiber-to-the-premises network to connect 1,251 residences, 48 farms, 34 businesses and an educational facility to high-speed 
internet in Newton County in Mississippi. The Decatur Telephone Company will participate in the FCC’s Affordable Connectivity and Lifeline 
programs. This project will serve socially vulnerable communities in Newton County.

Sledge Telephone Company Inc. MS LEC FTTP  1,115  21  $2,057 $2,336,547 To deploy a fiber-to-the-premises network to connect 1,115 residences, 19 businesses and two educational facilities to high-speed 
internet in Sunflower County, Mississippi. The Sledge Telephone Company Inc. will participate in the FCC’s Affordable Connectivity and 
Lifeline programs. Sledge will serve socially vulnerable communities in Sunflower County.

AccessOn Networks Inc. NC LEC FTTP  5,434  198  $3,101 $17,467,025 To deploy a fiber-to-the-premises network to connect 5,434 residences, 100 businesses, 76 farms and 22 educational facilities to high-
speed internet in Halifax and Warren counties in North Carolina. AccessOn Networks Inc. will participate in the FCC’s Affordable Connectivity 
and Lifeline programs. This project will serve socially vulnerable communities in Warren and Halifax counties and the Haliwa-Saponi Tribal 
Statistical Area.

Kit Carson Electric Cooperative Inc. NM Co-op FTTP  2,693  84  $8,507 $23,624,986 To deploy a fiber-to-the-premises network to connect 2,693 residences, 42 businesses, 34 farms and eight educational facilities to high-
speed internet in Rio Arriba County, New Mexico. The Kit Carson Electric Cooperative Inc. will participate in the FCC’s Affordable Connectivity 
and the Lifeline programs.

Leaco Rural Telephone Cooperative Inc. NM Co-op FTTP  2,970  56  $8,262 $24,999,998 To deploy a fiber-to-the-premises network to connect 2,970 residences and 56 businesses to high-speed internet in Chaves and Lea 
counties in New Mexico. The Leaco Rural Telephone Cooperative Inc. will participate in the FCC’s Affordable Connectivity and Lifeline 
programs. This project will serve socially vulnerable communities in Chaves County.
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Western New Mexico Telephone  
Company Inc.

NM LEC FTTP  678  11  $50,649 $34,897,442 To deploy a fiber-to-the-premises network to connect 678 residences, 10 businesses and a farm to high-speed internet in Catron, Grant, 
and Hidalgo counties in New Mexico. The Western New Mexico Telephone Company will participate in the FCC’s Affordable Connectivity 
and Lifeline programs.

WNM Communications Corporation NM LEC FTTP  3,093  39  $7,959 $24,926,765 To deploy a fiber-to-the-premises network to connect 3,093 residences, 30 businesses, five farms and four educational facilities to 
high-speed internet in Grant and Luna counties in New Mexico. WNM Communications Corporation will participate in FCC’s Affordable 
Connectivity and Lifeline programs. This project will serve socially vulnerable communities in Luna County.

Pawnee Nation Of Oklahoma OK Tribal FTTP  3,486  928  $5,663 $24,996,065 To deploy a fiber-to-the-premises network to connect 3,486 residences, 792 farms, 124 businesses and 12 educational facilities in Noble, Osage, 
and Pawnee counties in Oklahoma. This project will serve the Pawnee, Ponca and Otoe-Missouria Oklahoma Tribal Statistical Areas in Oklahoma.

Pine Cellular Phones Inc. OK LEC FTTP  1,901  142  $5,436 $11,105,000 To deploy a fiber-to-the-premises network to connect 1,901 residences, 95 farms and 47 businesses in McCurtain County, Oklahoma. Pine 
Cellular Phones Inc. will participate in FCC’s Affordable Connectivity Program. This project will serve socially vulnerable communities in 
McCurtain County in Oklahoma and the Choctaw Oklahoma Tribal Statistical Area.

Pioneer Telephone Cooperative Inc. OK Co-op FTTP  3,975  1,208  $4,777 $24,760,303 To deploy a fiber-to-the-premises network to connect 3,975 residences, 981 farms, 216 businesses and 11 public schools to high-speed 
internet in Alfalfa, Harper, Major, Woods and Woodward counties in Oklahoma. Pioneer Telephone Cooperative Inc. will participate in FCC’s 
Lifeline Program.

Terral Telephone Company OK LEC FTTP  1,529  133  $4,511 $7,497,965 To deploy a fiber-to-the-premises network to connect 1,529 residences, 90 farms, 37 businesses and six educational facilities to high-
speed internet in Jefferson County, Oklahoma. Terral Telephone Company will participate in FCC’s Affordable Connectivity Program. This 
project will serve socially vulnerable communities in Jefferson County and the Chickasaw Oklahoma Tribal Statistical Area.

The Pine Telephone Company Inc. OK LEC FTTP  2,031  393  $5,591 $13,552,987 To deploy a fiber-to-the-premises network to connect 2,031 residences, 359 farms and 34 businesses to high-speed internet in Le Flore, 
McCurtain and Pushmataha counties in Oklahoma. The Pine Telephone Company Inc. will participate in FCC’s Affordable Connectivity 
Program. This project will serve the Choctaw Oklahoma Tribal Statistical Area and socially vulnerable communities in Le Flore County.

Wyandotte Telephone Company OK Tribal FTTP  1,407  110  $5,039 $3,822,049 $3,822,049 To deploy a fiber-to-the-premises network to connect 1,407 residences, 54 farms, 52 businesses and four educational facilities to high- 
speed internet in Ottawa County, Oklahoma. Wyandotte Telephone Company will participate in FCC’s Affordable Connectivity and Lifeline 
programs. This project will serve the Wyandotte Oklahoma Tribal Statistical Area in Ottawa County in Oklahoma.

Pioneer Telephone Cooperative OR Co-op FTTP  3,570  630  $5,941 $24,952,007 To deploy a fiber-to-the-premises network to connect 3,570 residences, 558 farms and 72 businesses to high-speed internet in Benton, Lane, 
Lincoln and Polk counties in Oregon. Pioneer Telephone Cooperative will participate in e FCC’s Affordable Connectivity and Lifeline programs.

Siuslaw Broadband LLC OR LEC FTTP  1,407  51  $7,295 $10,636,789 To deploy a fiber-to-the-premises network to connect 1,407 residences, 28 businesses, 21 farms and two educational facilities to high-
speed internet in Lane County, Oregon.

VPNet Inc. PR LEC FTTP  1  7  $1,097,953 $8,783,620 To deploy a fiber-to-the-premises network to connect seven public schools and a residence to high-speed internet in Patillas and Arroyo 
municipios in Puerto Rico. VPNet Inc. will participate in FCC’s Lifeline and Affordable Connectivity programs. This enables VPNet to further 
discount the cost of broadband services to low-income households. This project will serve socially vulnerable communities in Patillas and 
Arroyo municipios.

Palau National Communications 
Corporation

PW Public 
Corporation

FTTP  7,855  3  $4,453 $34,991,340 To deploy a fiber-to-the-premises network to connect 7,855 households and three educational facilities to high-speed internet in Angaur, 
Babeldaob, Kayangel, Koro, Meyuns and Peleliu in Palau. The Palau National Communications Corporation will participate in the FCC’s 
Affordable Connectivity and Lifeline programs. This project will serve socially vulnerable communities in Palau.

Cheyenne River Sioux Tribe Telephone SD Tribal FTTP  488  95  $29,087 $16,957,883 To deploy a fiber-to-the-premises network to connect 488 residences, 88 farms and seven businesses to high-speed internet in Corson and 
Dewey counties in South Dakota. The Cheyenne River Sioux Tribe Telephone will participate in the FCC’s Affordable Connectivity and Lifeline 
programs. This project will serve socially vulnerable communities in Corson and Dewey counties and on the Cheyenne River and Standing 
Rock Reservations.

Legacy ISP LLC TX LEC FTTP  24,306  1,177  $189 $4,815,750 To deploy a fiber-to-the-premises network to connect 24,306 residences, 1,064 businesses, 73 educational facilities and 40 farms to high-
speed internet in Ellis and Hill counties in Texas.

Kalama Telephone Company WA LEC FTTP  4,330  82  $1,958 $8,637,540 To deploy a fiber-to-the-premises network to connect 4,330 residences, 61 businesses and 21 farms to high-speed internet in rural Cowlitz 
County. The Kalama Telephone Company will participate in the FCC’s Affordable Connectivity and Lifeline programs.

Silver Star Telephone Company Inc. WY LEC FTTP  475  19  $12,760 $6,303,581 To deploy a fiber-to-the-premises network to connect 475 residences, 15 businesses, two farms and two public schools to high-speed internet 
in Lincoln and Teton counties in Wyoming. The Silver Star Telephone Company Inc. will participate in the FCC’s Affordable Connectivity Program.

TOTALS  156,601  11,811  $4,507 $91,473,603 $667,633,080

Table 1. Summary of all ReConnect3 Awards, 2022
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NM LEC FTTP  678  11  $50,649 $34,897,442 To deploy a fiber-to-the-premises network to connect 678 residences, 10 businesses and a farm to high-speed internet in Catron, Grant, 
and Hidalgo counties in New Mexico. The Western New Mexico Telephone Company will participate in the FCC’s Affordable Connectivity 
and Lifeline programs.

WNM Communications Corporation NM LEC FTTP  3,093  39  $7,959 $24,926,765 To deploy a fiber-to-the-premises network to connect 3,093 residences, 30 businesses, five farms and four educational facilities to 
high-speed internet in Grant and Luna counties in New Mexico. WNM Communications Corporation will participate in FCC’s Affordable 
Connectivity and Lifeline programs. This project will serve socially vulnerable communities in Luna County.

Pawnee Nation Of Oklahoma OK Tribal FTTP  3,486  928  $5,663 $24,996,065 To deploy a fiber-to-the-premises network to connect 3,486 residences, 792 farms, 124 businesses and 12 educational facilities in Noble, Osage, 
and Pawnee counties in Oklahoma. This project will serve the Pawnee, Ponca and Otoe-Missouria Oklahoma Tribal Statistical Areas in Oklahoma.

Pine Cellular Phones Inc. OK LEC FTTP  1,901  142  $5,436 $11,105,000 To deploy a fiber-to-the-premises network to connect 1,901 residences, 95 farms and 47 businesses in McCurtain County, Oklahoma. Pine 
Cellular Phones Inc. will participate in FCC’s Affordable Connectivity Program. This project will serve socially vulnerable communities in 
McCurtain County in Oklahoma and the Choctaw Oklahoma Tribal Statistical Area.

Pioneer Telephone Cooperative Inc. OK Co-op FTTP  3,975  1,208  $4,777 $24,760,303 To deploy a fiber-to-the-premises network to connect 3,975 residences, 981 farms, 216 businesses and 11 public schools to high-speed 
internet in Alfalfa, Harper, Major, Woods and Woodward counties in Oklahoma. Pioneer Telephone Cooperative Inc. will participate in FCC’s 
Lifeline Program.

Terral Telephone Company OK LEC FTTP  1,529  133  $4,511 $7,497,965 To deploy a fiber-to-the-premises network to connect 1,529 residences, 90 farms, 37 businesses and six educational facilities to high-
speed internet in Jefferson County, Oklahoma. Terral Telephone Company will participate in FCC’s Affordable Connectivity Program. This 
project will serve socially vulnerable communities in Jefferson County and the Chickasaw Oklahoma Tribal Statistical Area.

The Pine Telephone Company Inc. OK LEC FTTP  2,031  393  $5,591 $13,552,987 To deploy a fiber-to-the-premises network to connect 2,031 residences, 359 farms and 34 businesses to high-speed internet in Le Flore, 
McCurtain and Pushmataha counties in Oklahoma. The Pine Telephone Company Inc. will participate in FCC’s Affordable Connectivity 
Program. This project will serve the Choctaw Oklahoma Tribal Statistical Area and socially vulnerable communities in Le Flore County.

Wyandotte Telephone Company OK Tribal FTTP  1,407  110  $5,039 $3,822,049 $3,822,049 To deploy a fiber-to-the-premises network to connect 1,407 residences, 54 farms, 52 businesses and four educational facilities to high- 
speed internet in Ottawa County, Oklahoma. Wyandotte Telephone Company will participate in FCC’s Affordable Connectivity and Lifeline 
programs. This project will serve the Wyandotte Oklahoma Tribal Statistical Area in Ottawa County in Oklahoma.

Pioneer Telephone Cooperative OR Co-op FTTP  3,570  630  $5,941 $24,952,007 To deploy a fiber-to-the-premises network to connect 3,570 residences, 558 farms and 72 businesses to high-speed internet in Benton, Lane, 
Lincoln and Polk counties in Oregon. Pioneer Telephone Cooperative will participate in e FCC’s Affordable Connectivity and Lifeline programs.

Siuslaw Broadband LLC OR LEC FTTP  1,407  51  $7,295 $10,636,789 To deploy a fiber-to-the-premises network to connect 1,407 residences, 28 businesses, 21 farms and two educational facilities to high-
speed internet in Lane County, Oregon.

VPNet Inc. PR LEC FTTP  1  7  $1,097,953 $8,783,620 To deploy a fiber-to-the-premises network to connect seven public schools and a residence to high-speed internet in Patillas and Arroyo 
municipios in Puerto Rico. VPNet Inc. will participate in FCC’s Lifeline and Affordable Connectivity programs. This enables VPNet to further 
discount the cost of broadband services to low-income households. This project will serve socially vulnerable communities in Patillas and 
Arroyo municipios.
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FTTP  7,855  3  $4,453 $34,991,340 To deploy a fiber-to-the-premises network to connect 7,855 households and three educational facilities to high-speed internet in Angaur, 
Babeldaob, Kayangel, Koro, Meyuns and Peleliu in Palau. The Palau National Communications Corporation will participate in the FCC’s 
Affordable Connectivity and Lifeline programs. This project will serve socially vulnerable communities in Palau.

Cheyenne River Sioux Tribe Telephone SD Tribal FTTP  488  95  $29,087 $16,957,883 To deploy a fiber-to-the-premises network to connect 488 residences, 88 farms and seven businesses to high-speed internet in Corson and 
Dewey counties in South Dakota. The Cheyenne River Sioux Tribe Telephone will participate in the FCC’s Affordable Connectivity and Lifeline 
programs. This project will serve socially vulnerable communities in Corson and Dewey counties and on the Cheyenne River and Standing 
Rock Reservations.

Legacy ISP LLC TX LEC FTTP  24,306  1,177  $189 $4,815,750 To deploy a fiber-to-the-premises network to connect 24,306 residences, 1,064 businesses, 73 educational facilities and 40 farms to high-
speed internet in Ellis and Hill counties in Texas.

Kalama Telephone Company WA LEC FTTP  4,330  82  $1,958 $8,637,540 To deploy a fiber-to-the-premises network to connect 4,330 residences, 61 businesses and 21 farms to high-speed internet in rural Cowlitz 
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PROVIDER PERSPECTIVE

Bots, Chats, Scripts, Tests…

Service providers need to go beyond automated scripts by showing up at a customer’s 
premises to ensure a problem is solved. 

By Bryan J. Rader / Pavlov Media

I recently had a customer service problem with my local 
ISP. This nationally recognized, publicly traded company 
routinely brags about its improved efforts in customer 
service, all with a lower cost structure.
Shortly before the holidays, our home internet connection 

wasn’t working, our Wi-Fi was intermittent, and our TV 
screen was blank. So, as the family member who is supposed 
to know how to handle such situations, I went to work.

First approach – the app on my phone. I found the easy-
to-use chat button and began a dialogue with a bot run by 
artificial intelligence (AI) to solve a reasonably fundamental 
problem. The good news: There was no reported outage in  
my area. 

What a relief – except my family was sure there was at 
least one reported outage – in our home! 

REMOTE TEST WOES

Though chatting with the AI bot didn’t work, I found a way 
to begin a discussion with what I thought was a real person. 
Responses to my comments were painfully slow, but at least I 
was on a path to solving the issue. 

The rep said the company would run a remote test to see 
if it noticed any problems. After a few minutes of delay while 
I stared at the bouncing dots on the chat line, indicating the 
rep was typing, I got a good news text that everything was 
fine with my connection. Passed with flying colors. “Anything 
else I can help you with today?”

“Yes, my internet connection is still not working.” At that 
point, my family was circling me like birds flying around 
roadkill. “We need help. Someone should come to visit.”

 I quickly searched a website to reach a live person. I called 
the 800 number and got a rep who was genuinely interested 
in helping us. “Have you tried chatting with customer support 
yet?” she asked. Ugh …

She then offered to run remote tests to see if our 
connection was working properly. Every time, she came 
back with the same answer: “Your signal is fine on our end.” 
After a 45-minute, back-and-forth discussion, I realized she 
responded to each question with a scripted answer. How do I 
get out of this twilight zone?

IN-PERSON RESOLUTIONS

It was time for the Big Ask: “I think you need to send 
someone to fix this issue.” For $3,600 a year, I didn’t think 
this was a big deal. Diagnose the problem in person, satisfy 
the customer, and retain a happy account.

But it was a big deal. The rep told me that “it might cost 
you if we find it is your fault” and “we still see nothing wrong 
with your connection.” Fine, will you tell my family?

I took the first appointment available, two days later, 
between 3 and 5 p.m. Success, right? Nope! For the next two 
days, we received automated phone calls from the ISP begging 
us to cancel our appointment. Press 1 to cancel, 2 to cancel, 
or 3 to cancel. But cancel … please! It was like kids begging 
not to have to go to grandma’s house.

Finally, the appointment window arrived, and the tech 
was terrific at solving the problem. He rebuilt the IDF and 
replaced several original connectors. “There’s no question you 
needed a site visit,” he said.

Tell that to the bots, AI, the text line, chat people, and 
your call center script readers, I thought. It shouldn’t be 
so difficult to get a tech visit accomplished. I know how 
unhappy property managers feel when their ISP won’t solve a 
problem for them in person.

Just show up. Be visible. Make it smooth for the customer 
to hit the “easy” button. That’s the best way to provide first-
class service in 2023.

Best wishes for a great new year! 

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.
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MULTIFAMILY BROADBAND TECHNOLOGY

Where Is the Broadband Money? 

Many players in the multifamily industry are interested in taking advantage of the broadband 
funds included in the Bipartisan Infrastructure Law, which are currently being disbursed.  
The National Multifamily Housing Council has mapped out what interested parties need to 
consider and what they can expect in the coming months. 

By Kevin Donnelly / NMHC and Valerie M. Sargent / Broadband Communities

There has been significant, albeit slow, progress in 
Washington and throughout the country in establishing 
program rules and distribution protocols for the historic 
broadband deployment funding included as part of the 

Bipartisan Infrastructure Law. 
In total, more than $42 billion in federal funding will 

be distributed through state and local broadband offices to 
offer broadband service in places where it doesn’t exist today 
or in locations considered underserved because of inadequate 
or obsolete service. Low-income multifamily communities 
or those with a high percentage of unserved residents are 
now eligible to receive broadband deployment funding 
from Congress, and the National Telecommunications and 
Information Administration (NTIA) reaffirmed this eligibility. 

In addition, broadband providers are permitted to 
use Broadband Equity, Access, and Deployment (BEAD) 
Program funding to serve unserved locations within their 
own or within a different provider’s service area if those 
areas are unserved or underserved. Broadband providers that 
receive funding to deploy under this program will need to 
ensure they offer at least one affordable service plan and must 
provide reliable network speeds of at least 100/20 Mbps via 
fiber optic technology, cable modem/hybrid fiber coaxial 
technology, digital subscriber line (DSL) technology, or 
terrestrial fixed wireless technology utilizing entirely licensed 
spectrum or a hybrid of licensed and unlicensed spectrum.

STATES HOLD THE POWER 

Each state is now building out its programs and establishing 
criteria that build upon federal priorities and requirements. 
This is a critical next step in ensuring the total and efficient 
disbursement of these funds. Very important: The way each 
state chooses to stand up for its programs will make or break 
industry eligibility in that state. 

The National Multifamily Housing Council (NMHC) 
doubled down on advocacy efforts in this space. Through its 
work as a founding member of the No Home Left Offline 
Coalition, the NMHC has pressed each governor and other 

state officials to maintain the priority Congress set in ensuring 
multifamily communities remain eligible. With that effort 
underway, the industry should consider several moving pieces 
as it maps out potential participation in future programs. 

THE FCC’S ROLE 

Though much of the work to get the dollars out the door 
and broadband deployed happens at the state level and will 
take considerable time, the last federal piece of the puzzle 
rests with the FCC. The NTIA ultimately distributes the 
funding, but Congress requires using FCC broadband maps 
to determine where deployment is needed in unserved and 
underserved areas. 

Historically, FCC broadband maps have been widely 
criticized for being inaccurate and ascribing broadband 
service to areas lacking any. Over the past several years, the 
FCC revamped its process, and the urgency surrounding 
BEAD grant determinations kicked its work into high gear. 

The FCC released its first draft of new maps in November. 
Yet, despite some improvement, the maps are still profoundly 
flawed – especially when determining service at and within low-
income multifamily communities. The new maps consider a 
building served if a business or leasing office on site has access, 
even if all the actual apartments are unserved or underserved 
with obsolete wiring and technology. 

Even worse, the process of challenging the maps is deeply 
flawed and could potentially box out multifamily properties 
and residents from benefiting from this historic funding. 

NMHC joined other No Home Left Offline Coalition 
members and state and local stakeholders in pushing back 
at the FCC over these issues and asked the FCC to suspend 
the current challenge process for multifamily properties 
and develop a strategy that supports the high priority status 
granted them. 

The groups called for multifamily properties in high-
poverty areas to be automatically designated as unserved 
unless a broadband provider can prove otherwise. This 
designation will enable such properties to receive deployment 
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funding under BEAD to install or 
update broadband infrastructure, 
install propertywide Wi-Fi, or even 
allow property owners to offer free or 
reduced-cost service to residents. 

THE WAITING GAME

The FCC needs to act quickly to make 
these critical changes and support the 
priority status given to low-income 
multifamily properties in the Bipartisan 
Infrastructure Law. 

Though the mapping process and 
related challenges will take some time 
to sort out, state officials are busy 
establishing their BEAD programs 
to deploy these dollars as quickly as 
possible. Even with all the progress 
made, it will likely be late 2023 or 2024 
before the funds lead to any deployment. 

For more timing information, 
owners of unserved/underserved 
properties and eligible broadband 
providers should monitor public notices 

and communications from relevant 
agencies or broadband offices in the 
jurisdictions where they operate. Each 
will likely have a different application 
process and eligibility criteria, but 
developing relationships with local 
officials administering these funds, 
demonstrating need, and being able to 
move quickly will be vital to ensuring 
low-income multifamily properties and 
their residents aren’t left behind. 

Kevin Donnelly is vice president of Government Affairs, Technology & Strategic 
Initiatives for the National Multifamily Housing Council and can be reached at 
kdonnelly@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.
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THE FIBER HIGHWAY 

2023 Trends in the Broadband Industry

A growing crop of competitive players is emerging to shake up the broadband market with a 
new set of fiber-based symmetrical services for consumers and businesses.

By Gary Bolton / Fiber Broadband Association

T he broadband industry’s prospects couldn’t look brighter 
for 2023. Hundreds of billions of dollars in federal and 
private capital are flowing into building fiber networks to 
close the digital divide for the unserved and underserved. 

Meanwhile, a new wave of competition is starting to surge 
between broadband internet service providers building new 
fiber networks and MSOs investing more in fiber to deliver 
symmetrical and 10 Gbps speeds. 

Here are five key trends that will emerge over the next year:

• Prioritizing Workforce Development Will 
Be Critical to Broadband Infrastructure 
Deployment: Workforce development will become 
a focused effort to meet the demand for broadband 
communications workers over the next five years. The 
Fiber Broadband Association (FBA) estimates that the 
nation needs more than 200,000 fiber optic technicians. 
Creating a sustainable pipeline for training and certifying 
this workforce is critical to local efforts. Plus, workforce 
development is an eligible expense under the $42.45 
billion Broadband Equity, Access, and Deployment 
(BEAD) Program. Getting the required number of 
skilled technicians to fill the need in the industry can be 
completed with an all-hands effort, including participation 
by the public sector, private sector, industry associations 
and educational institutions. 

• Taking the Quantum Leap: 2023 will be the year that 
the quantum internet will begin registering on everyone’s 
radar. On November 29, 2022, EPB of Chattanooga 
announced the launch of the world’s first commercial 
quantum network. Quantum technology is not just a step 
function improvement over classical technologies: It is 
more than a billion times more potent in solving certain 
types of problems. Quantum networks provide ultra-
secure communications and quantum sensing that can 
detect significant weather events, such as tornados and 
earthquakes. They can also network cloud-based quantum 
computers. Next-generation quantum networks will 
enable people to provide advance warnings of tornados 
and earthquakes, create cures for specific cancer types, 
improve manufacturing modeling and improve supply 
chain delivery. Quantum networks require fiber, so any 
community that doesn’t invest in a fiber network will be 
left on the wrong side of a quantum divide.

• Technology Neutral Is a Career Killer: In 2023, 
any politician who utters the phrase “technology neutral” 
will be run out of town on a rail and not be reelected. 
The U.S. has an opportunity to build critical broadband 
infrastructure for the future that must provide the 
capacity and performance for today and usher in the 
next generation of quantum networks and the metaverse. 
It must also support intelligent grid modernization, 
public safety and new services such as 5G mobile 
communications. Fiber deployment will bring jobs, 
economic development and access to education and health 
care and will close the digital divide. 

• Zero Carbon Footprint: Sustainability is a priority in 
Europe and some leading nations. The U.S. will finally 
begin including sustainability requirements and metrics in 
RFPs and broadband grant applications, and broadband 
internet service providers will begin becoming accountable 
for the number of active (powered) components in their 
networks. The latest FBA studies show that when fiber 
is deployed to every home across the U.S., it will be the 
equivalent of taking 11 million cars off the road from a 
carbon reduction perspective. Let’s think green, or in this 
case, fiber, in 2023.

• All PON All the Time: Though 10G XGS-PON will 
be the predominant technology operators deploy in 2023, 
leading-edge broadband service providers, large and small, 
are already moving to 25G PON to support multi-gig 
service to homes. At Fiber Connect 2022 in Nashville last 
June, Nokia unveiled a 100G PON live demo. Terabit PON 
is just around the corner as a combination of improved 
optics and DSP signal processing will continue to increase 
speeds and performance for homes and businesses, enabling 
the adoption of AI, advanced telehealth, AR/VR and 
whatever else the future holds. 

Gary Bolton is the president  
and CEO of the Fiber Broadband 
Association. 
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PROPERTY OF THE MONTH

The Marshall Birmingham:  
A Student Housing Development  
Chock-Full of Amenities 

The Marshall Birmingham, an off-campus student housing complex near the University of 
Alabama at Birmingham, offers a mix of managed Wi-Fi and video service to help college 
students make the most of their college experience. We thank Jordan Suchoff, vice president 
of operations at Aptitude Development, and Dan Myers, CEO of DojoNetworks, for helping 
gather information for this profile. 

By Sean Buckley / Broadband Communities

In the hypercompetitive student housing market, providing 
a unique experience is critical to standing out. The 
University of Alabama at Birmingham (UAB) students can 
find that new experience at The Marshall Birmingham. 
Location is a major draw for residents. Situated a block 

from the UAB campus, the student housing development 
offers 10,000 square feet of amenity space, including fitness 
facilities, resident lounges, breakout areas, an open-air social 
room, courtyards and a pool with campus views. 

Jordan Suchoff, vice president of operations at Aptitude 
Development, which built the Marshall, says the company 
took into account the diverse needs of students. “Not every 
student wants to sit at a desk in his or her apartment and 
study, and others may not want to sit in the common area and 
study,” he says. “We build all those areas as well as world-class 
gyms and outdoor amenity areas for dining and things that 
can attract every type of student.” 

The property is close to several well-known restaurants, 
such as Good People Brewing, The Red Cat Coffee House 
and Buffalo Wild Wings. Students can quickly access other 
attractions, including Regions Field and Railroad Park.

The building is positioned to fulfill an immense demand 
for more student housing as a result of UAB’s 30 percent 
enrollment surge since 2009. Aptitude wants students to 
focus on three main things: themselves, their studies, and the 
college experience.

UAB represents a significant student housing market. For 
one, it boasts the Capstone College of Nursing (CCN). In 
the undergrad and graduate academic year 2020-2021, CCN 
awarded 575 degrees. “As soon as we saw this school, we knew 
it was a home run to the point that we are building a second 
project right across the street,” Suchoff says. 

TURNKEY BROADBAND, VIDEO 

The Marshall accommodates diverse student needs by 
offering propertywide managed Wi-Fi broadband services 
via DojoNetworks. Students can access managed gigabit 
broadband service inside their apartments and in common 
areas, including garage spaces.

Managed Wi-Fi is a growing trend. According to a recent 
National Multifamily Housing Council (NMHC)/Kingsley 
Associates survey of renters, nearly 61 percent cited amenities 
as the most significant benefit of renting. Wi-Fi tops the list as 
the most wanted amenity, beating laundry room and garbage 
pickup. 

So far, there have been no issues with accessing high-speed 
broadband. “Internet speed is essential for us,” Suchoff says. 
“At any given time, we might have 800 kids running 800 
laptops doing hundreds of Google searches an hour, and I 
don’t want anyone to feel a lag.” 

“DojoNetworks has done a great job providing us with 
a communitywide internet package that allows people to sit 
anywhere they want and have that internet speed they need,” 
Suchoff says. “We don’t want to limit where students can do 
these things, and DojoNetworks has been great in helping us 
get this property set up for success.” 

Suchoff says the goal of any student property Aptitude 
oversees is to provide a turnkey experience for residents. 
Traditionally, a student would have to call a provider, set a 
time, and wait for a technician to come to the location and 
install the service. 

“We want you to be able to show up with one suitcase full 
of clothes, your computer and your cellphone and not need 
anything else,” he says. “I want students to walk in, turn on 
their TV or laptop and connect to the network.” 
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CommScope/Ruckus network access 
points support the DojoNetworks-
managed Wi-Fi network, which consists 
of Ruckus 19-20 T750s for outdoor 
spaces and 16 650s for indoor space 
coverage. “The 650s give you good 
performance, and everyone gets gigabit 
speeds,” says Dan Myers, CEO of 
DojoNetworks. “There are wired ports 
in all units.” 

On the TV side, students can 
choose from a wide range of linear and 
streaming TV channels. DojoNetworks 
offers 72 streaming videos and 80 
linear channels using the DISH IP 
service. “Students can stream all the 
regular video channels on their ROKUs 
directly or on any device on the 
property,” Myers says. 

A FRICTIONLESS EXPERIENCE 

Besides providing internet access 
as soon as students move in, 
DojoNetworks focuses on offering what 
it calls a frictionless experience. 

Leveraging differential phase shift 
keying (DPSK), the company provides 
over-the-air encryption for traffic for 
every client on the network. DPSK is a 
common form of phase modulation that 
conveys data by changing the phase of 
the carrier wave on an RF network. 

“We integrate via an application 
programming interface (API) with 

the property management software, 
so we’re pulling in the information 
we need to support the residents 
automatically,” Myers says. 

Students can connect to the internet 
when they move in. A week before 
arrival, they get an e-mail. They can 
then call or text DojoNetworks, which 
provides credentials.

“Students can walk onto the 
property, input their passwords, and 
go into their own private virtual LAN 
(VLAN),” Myers says. “They can then 
use the VLAN and go anywhere on the 
property. It’s as if they’re behind their 
routers anywhere on the property.” 

Suchoff agreed that providing 
instant internet access inside their 
apartments or other parts of the 
development is “a big thing for us.” 

“The fact that our student residents 
can pick up their laptops, go to their 
friend’s apartment and seamlessly be on 

the internet is a huge advantage,”  
he says. 

The same thing goes for guests. 
Myers says students do not have to 
“share credentials from the network 
when people come over.” 

Finally, Aptitude can use  
DojoNetworks propertywide internet 
for internet of things (IoT) applications, 
such as building management. 
“DojoNetworks is an operational 
partner to Aptitude,” Myers says. “If 
any of their partners have needs such as 
a separate VLAN, we will provide it.” 

STRONG CUSTOMER SERVICE 

When deliberating about internet service 
providers, Aptitude had two critical 
considerations. “Price is important, but 
so is customer service,” Suchoff says. 
“DojoNetworks has been a great partner, 
and we can get someone, including the 

At the Marshall Birmingham, students can walk onto the property, input their passwords, 
and go into their own private virtual LAN.

PROPERTY OF THE MONTH HIGHLIGHTS
~ The Marshall at Birmingham ~

• Propertywide, bulk-managed Wi-Fi residents can use throughout 
the property while staying in their own secure, encrypted 
networks

• 72 streaming video channels and 80 linear channels through 
DISH IP
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PROPERTY OF THE MONTH

CEO, on the phone anytime.” 
Myers likened having broadband 

to being like any other utility that 
residents expect to be consistently 
available. “It’s about customer 
experience, so it always needs to work 
and can’t be a pain point,” he says. 
“They need it as much as their water 
and electricity.” 

According to DojoNetworks, less 
than half its customer base opens a 
trouble ticket in 12 months. On average, 
any customer can connect with a live 
customer service rep within 15 seconds. 

The secret sauce behind the  
service provider’s customer service 
capabilities is its Elemento software 
system. A single-screen system that 
supports DojoNetworks, property 
managers and residents, Elemento  
can track each resident’s Wi-Fi 
performance and bandwidth usage 
across an entire property. 

Moreover, a property owner can use 
Elemento as an equipment-monitoring 
hub for smart-building devices, such 
as door sensors, humidity monitoring, 

smoke or fire sensors, leak detection 
and other asset protection through the 
IoT. A resident can submit and track 
service tickets, monitor devices and 
usage, upgrade plans or pay bills. 

Myers says that although electronics 
can fail, the more critical issue is how 
a provider addresses problems. “How 
a provider reacts to and responds from 
a communication standpoint and then 
does what it says it’s going to do, is 
important,” he says. 

MEETING TIMELINES 

Typically, the time to coordinate 
internet for a building is 12 to 24 
months. Aptitude was on track to 
complete the building early, which 
posed a challenge for DojoNetworks, 
which purchases dark fiber from other 
providers to connect each building. 
“Aptitude reached out to us with a little 
lead time but informed us it would 
be opening two months early,” Myers 
says. “When you’re purchasing circuits, 
that’s a no-no.” 

Still, DojoNetworks met the 
deadline. Getting fiber into the 
building was one issue. DojoNetworks 
needed connectivity to other parts of 
the building and Underwriter’s Labs 
(UL)-listed equipment racks, a unique 
requirement in Birmingham. 

“They had some needs even before 
we got it turned up,” Myers says. “There 
are situations in new construction in 
which the elevators and other things 
need internet 30 days before the 
building needs internet.” 

Nevertheless, Suchoff says, providers 
must be flexible about network 
activation timelines, which are often 
adjusted during construction. “Internet 
is the last thing that gets turned on 
in any building we’re constructing,” 
he says. “It’s always a moving target; I 
need my units to be completed before 
DojoNeworks can finalize its work and 
turn on the network. My residents can’t 
get a certificate of occupancy without 
the network being complete.” 

VITAL STATISTICS 

Property Description: The Marshall 
Birmingham is a seven-story 
apartment building near the 
University of Alabama Birmingham 
(UAB). It features 10,000 square feet 
of amenity space, including state-
of-the-art fitness facilities, resident 
lounges, breakout areas, an open-air 
social room, courtyards, and a pool 
with campus views. The building 
is positioned to fulfill the immense 
demand for more student housing 
resulting from UAB’s 30 percent 
enrollment surge since 2009.

Demographics: College students

Greenfield or retrofit? Greenfield

Number of units: 409 beds spread 
among one-, two-, three- and four-
bedroom units

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

Time to deploy? Four weeks

Date services started being delivered: 
May 15, 2022

DojoNetworks enabled common-area wireless access.
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LESSONS LEARNED

What was the biggest challenge? 
Aptitude requested that service go 
live two months before the original 
start date. This required preparing 
for fiber installation earlier than 
originally ordered. The service 
provider also needed to be able to 
purchase Wi-Fi access points at  
a time when there were supply  
chain issues. 

What was the most significant 
success? DojoNetworks delivered 
trouble-free service early.

What did the experience teach 
the leasing/sales office about 
marketing, installing or supporting 
these services? Aptitude’s team on 
the ground enjoyed working with 
DojoNetworks. It took some time 
for Aptitude’s team to get used to 
working with a company that had 
such a high level of customer service. 

What should other owners consider 
before they get started on a 
similar deployment? The two most 
important things are customer 
service for the students and for the 
deployment team. DojoNetworks is 
a home run on both. 

SERVICES 

Services offered or planned on the 
network: DojoNetworks offers 
symmetrical gigabit high-speed 
internet access. Residents can 
access traditional linear TV over 
coax and IP-based streaming 
video. DojoNetworks also enabled 
common-area wireless access. 

PROVIDER CHOICE 

Do additional service providers 
operate separate broadband 
networks on the same property? 
No. 

On the web described, can residents 
choose among multiple service 
providers? No.

TECHNICAL SUPPORT 

Is the point of contact for resident 
technical support the property 

manager, the service provider or 
a third party? DojoNetworks is the 
technical support contact. 

BUSINESS 

Which parts of the network does 
the service provider own, and 
which parts belong to the property 
owner? Aptitude owns the entire 
network, and DojoNetworks 
operates it as if it owns it.

How do the service provider and 
owner work together to market 
the services? What marketing 
approaches have been particularly 
successful? This is a propertywide, 
bulk managed Wi-Fi system 
provided to all residents, and they 
can use it throughout the property 
while staying in their own secure, 
encrypted network.

Is there a bulk-service agreement? 
If so, what services are included? 
Residents can get gigabit broadband 
services as part of the bulk-service 
agreement with DojoNetworks, 
which installed a propertywide 
managed Wi-Fi network. In 
addition, residents can access 
80 linear and 72 streaming TV 
channels via a Dish Smartbox. 

NETWORK BENEFITS

Is there any evidence that the network 
helps attract residents, retain 
residents, increase property values, 
etc.? Internet is the one amenity 
these days that is an expected luxury. 
No news is good news when it comes 
to the internet. Internet service 
providers hear from residents only 
when there is an issue; Aptitude 
reports it never hears from residents.

TECHNOLOGY 

The broadband architecture consists of 
fiber to the building and independent 
distribution frames (IDFs). The 
fiber runs to all IDFs from the 
main distribution frame (MDF). 
DojoNetworks uses Ethernet CAT 
6A wiring and Wi-Fi 6 equipment to 

deliver signals to each unit. 

Methods for running cables between 
buildings: DojoNetworks runs 
single-mode fiber from the MDF 
to all IDFs. It then runs Cat 6A to 
each unit from the IDFs. 

Vendors/products 

• DojoNetworks (design, installation, 
operations, support and Elemento 
cloud-based management system)

• Ruckus/CommScope (switching 
and access points – R650s and 
T750s) 

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

DojoNetworks uses Ethernet CAT 6A 
wiring and Wi-Fi 6 equipment to deliver 
signals to each unit. 
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RURAL BROADBAND

A Middle-Mile Model for  
Rural Operators 

The need for higher-capacity middle-mile networks will become more pressing to connect 
islands of rural last-mile networks. 

By Sachin Gupta / Centranet

Middle-mile networks (MMNs) connect two or 
more networks. Unlike last-mile networks, which 
directly relate to subscribers, MMNs are the fiber 
superhighways that provide transport to the greater 

internet, among other things. The 10 Gbps connection an ISP 
may boast about is practically worthless without an MMN link. 

MMNs are indeed the unsung heroes of the 
telecommunications world, connecting islands of last-mile 
networks. Federal and state governments have created several 
programs that fund last-mile connections while largely 
ignoring MMNs. 

This is most evident in National Telecommunications and 
Information Administration (NTIA) programs, including the 
Broadband Equity, Access, and Deployment (BEAD) Program, 
which allocates $42 billion to the last mile. The NTIA’s Middle 
Mile Program allocates a paltry $1 billion to the middle 
mile. As new last-mile networks are built, the need for higher 
capacity in middle-mile networks will become acute.

RURAL MIDDLE-MILE PROBLEM

Rural operators generally serve between 2,000 and 50,000 
subscribers. Middle-mile access for rural operators is 
commonly leased at a steep price from incumbent MMN 
operators and typically forms the primary operating expense. 
Further, the guaranteed level of service for rural operators is at 
a lower tier, mandating redundant connections and increasing 

the cost. The alternative of building their MMN is a capital-
intensive task and, in most circumstances, out of reach for 
small, rural operators.

 As new rural last-mile networks come online at an 
accelerated rate owing to the amount of government funding 
available, the demand for capacity on existing MMNs will 
steadily raise costs for all rural operators. They are uniquely 
positioned to build new networks and close the U.S. digital 
divide, but they will likely need to find a way to absorb the 
increased transport costs.

RURAL MIDDLE-MILE SOLUTION 

The traditional model to establish an MMN is for a single 
entity to lay down several hundred or a thousand miles of 
fiber across large swaths of land, working with cities, counties 
and private land owners to secure rights of way and permits. 
This large, expensive undertaking is beyond the reach of 
small, rural operators.

With the drastic expansion of last-mile networks, it is 
common to see adjacent previous-mile networks operated by 
different operators within spitting distance of each other (see 
Figure 1). Most of these networks are designed with excess 
fiber in the ground. This enables a unique model in which 
several last-mile networks can connect with each other with 
minimal investment to create a decentralized middle-mile 
network owned by several entities. Following this model, the 

MIDDLE-MILE NETWORKS GAIN STEAM

The middle mile is not a new concept, and a few 
MMNs already operate today under similar models: 

• Diamond States Network: A coalition of 13 
member-owned electric cooperatives with more 
than 50,000 miles of fiber covers 64 percent of 
Arkansas. (www.diamondstatenetworks.com)

• Accord Network: A coalition of 21 electric and 
telephone cooperatives with more than 20,000 
miles of fiber covers 75 percent of Indiana. 
(www.accordtelcom.com)

• Hoosiers Network: A consortium of 17 ISPs 
provides services across Indiana.
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cost of building an MMN is less than 
40 percent of the conventional mode, 
especially because rights of way are 
already established and accounted for. 
This model, given its decentralized 
nature, has more redundancy built 
in. Such a model, however, requires 
developing a coalition and a high degree 
of collaboration among the coalition’s 
members. In essence, the model is 
democratic, with each member having a 
vote in how the MMN operates. 

In most circumstances, coalitions 
form among rural operators of the same 
category, such as electric or telephone 
cooperatives. Because electric and 
telephone cooperatives are member-
owned, an MMN is owned by the 
people who use it, making it truly 
democratic. With a large amount of 
money available from the federal and 
state governments, this is the right time 
for all rural operators to start talking 
about forming coalitions, even if they 
don’t belong in the same category. 
Associations such as NTCA–The 
Rural Broadband Association and the 
National Rural Electric Cooperative 
Association can go a long way in 

developing trust between disparate 
rural operators and forging alliances.

ESSENTIAL INFRASTRUCTURE 

Middle-mile networks are essential 
infrastructure connecting last-mile 
networks. They have been around 
since the birth of telecommunications 
networks in one form or another. Edge 
networking and edge computing is a 
paradigm shift in which data is stored 
and processed close to the user (at the 
edges) so that transit time to the user 
is low. This is different from cloud 
networking and computing, in which 
data may be stored and processed 
thousands of miles away and take 
a long time to get to users. Shortly, 
edge networking and edge computing 
will transform communication. It 
is estimated that 75 percent of the 
internet will run on the edge within the 
next 10 years. 

Besides being cheaper to build, 
the rural operator middle-mile model 
also has a technological edge over the 
conventional model. MMNs provide 
access to many points of presence (PoPs) 
without making any new infrastructure. 

This is because a middle-mile network 
has come out of interconnections 
between last-mile networks. 

As content providers such as 
Netflix, Apple, Google, Meta and 
Amazon release low-latency applications 
such as AR/VR, IoTs, etc., they will 
need to be closer to their customers, 
running operations on edge. This 
model will allow rural operators to 
easily incorporate edge networking/
computing within their infrastructure, 
incorporating the edge servers within 
their PoPs and scaling up very quickly. 
The path to edge networking/computing 
begins with this new MMN model. 

Sachin Gupta is director of government 
business and economic development  
for Centranet. 

Figure 1. With the drastic expansion of last-mile networks, it’s common to see adjacent previous-mile networks operated by different 
operators within spitting distance of each other. 
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Partnering to Bring Broadband to 
Underserved Communities in  
Upstate New York

Now is a critical time to address the issue of community broadband deployment in New York 
and simultaneously enable the transition to clean energy.

By Mark Thompson and Jeff Gasper / National Grid, Southern Tier Network 

During the height of the COVID-19 pandemic, the 
importance of broadband internet connectivity became 
glaringly obvious for many people. As offices, schools 
and businesses closed and stayed shuttered for weeks 

and in some cases months, many people worked or learned 
remotely – and continue to do so. 

But in parts of the U.S., there are areas where broadband 
connections are limited or nonexistent. Those communities, 
typically in rural areas, suffered during the pandemic. It is 
increasingly clear that the disparity between the broadband 
haves and have-nots needs to be addressed.

The broadband revolution, which has created boundless 
opportunities in education, communication and even 
entertainment, passed by less populated parts of New York state 
as well as the country as a whole. Because of the cost to private 
broadband companies to build connectivity to rural areas, large 
providers have missed many rural communities or homes.

At the same time, New York state is transitioning to 
newer forms of clean energy, which, in addition to the 
accompanying modernization of the grid, require enhanced 
monitoring and communications that are best served using 
broadband connections. Now is a critical time to address the 
issue of community broadband deployment in New York – 
and at the same time, enable the transition to clean energy. 

That’s why last fall, National Grid partnered with the 
Development Authority of the North Country (DANC) 
and Southern Tier Network (STN) to submit two proposals 
to the National Telecommunications and Information 
Administration (NTIA) for middle-mile infrastructure funds 
to expand broadband access and affordability in parts of New 
York, while building an improved, digital network across the 
state’s electrical grid. The proposals, if chosen by NTIA, would 
be funded by money set aside by a bipartisan bill passed in late 
2021, the federal Infrastructure Investment and Jobs Act.

The partnerships between DANC, STN, and National 
Grid bring together two different sets of expertise: DANC 

and STN bring years of experience delivering critical, 
open-access, middle-mile broadband services to homes and 
businesses across their region, and National Grid owns and 
operates hundreds of miles of utility pole infrastructure that 
help deliver those critical services and provides electricity for 
thousands of residents of upstate New York.

In partnering with DANC and STN, National Grid 
hopes to address two issues with one solution – to help bridge 
the digital divide and enhance the electrical infrastructure 
in rural areas on which so many depend. DANC, a self-
funded state organization, and STN, a 501(c)(3) nonprofit 
organization, were both created to support their regions. 
They are very experienced in delivering open-access, middle-
mile infrastructure to drive low-cost broadband within their 
respective communities.

National Grid is not getting into the broadband business. 
But the proposed projects would use federal funds along 
with National Grid capital to build out shared fiber optic 
infrastructure in locations in upstate and western New 
York to provide middle-mile capabilities for internet service 
providers, connectivity for community anchor institutions, 
and communication infrastructure for the energy system. 

For National Grid, the energy transition is seeing a 
national and regional shift to renewable energy and battery 
storage. As such, modernization of the grid requires digital 
communication to support the novel technologies and provide 
faster response times when issues impact it. Systems are 
becoming more intelligent, interconnected and consumer-
centric. Electric and gas networks no longer operate on their 
own, but with the support of robust data networks. The 
expansion of these data networks is critical to ensure real-time 
power system and market data is available to maintain the 
reliability, security and safety of the electrical grid. As that 
transition continues, the need to harden and enhance the 
electrical grid and its communication network has grown – 
especially in rural areas. 
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STN and DANC have been actively 
addressing the need for broadband 
service to homes and businesses in 
rural areas for years. But despite fairly 
large public investment in addressing 
the need for broadband and growing 
these networks, service to many areas 
with low populations is still lacking 
because of the economics of building 
and maintaining service to a handful of 
homes. The partnership with National 
Grid, if NTIA approves, helps build 
in rural areas as the costs are born by 
both broadband consumers and electric 
consumers who benefit from the 
increased connectivity.

The two projects would bring 
connectivity to nearly 21,000 unserved 
households in upstate and western 
New York and benefit another 2,500 
underserved households. Combined, 
the projects will deploy more than 
650 miles of fiber optic cable, using 
existing National Grid distribution 
infrastructure, across underserved 
regions of New York. In addition, these 
projects will provide resilience for tribal-
owned broadband entities and National 
Defense facilities in these areas.

The partnerships also help address 
a key challenge that often occurs when 
delivering broadband infrastructure. 
Broadband projects can require 
extensive, make-ready support to 
prepare utility poles for new fiber optic 
cables. That support can be expensive 
– approximately 40 percent of the total 

project cost. The make-ready costs can 
make it challenging for projects to be 
financially sustainable for broadband 
providers that must bear the investment 
in make-ready infrastructure. 

This project is different in that 
the electric customers are directly 
benefiting from the new infrastructure. 
So is National Grid, as the pole owner 
and the electric utility receiving a 
portion of the fiber install. National 
Grid will help offset the make-ready 
costs. At the end of the day, by sharing 
these fiber assets, electric customers 
will receive infrastructure required for 
the power grid at a discounted rate and 
the installation costs will be reduced 
for DANC, STN and ultimately 
broadband consumers.

By enhancing that connectivity, 
the New York electrical grid will 
have greater capacity to integrate 
new renewable energy resources, 
respond faster to outages, and operate 
more efficiently. The quantity of 

renewables that can be connected 
to the grid is limited because of the 
existing technology, which is used 
to protect the system and ensure the 
reliability and resilience of the power 
grid. Instead, modern power system 
protection technology with high-speed 
communication between electrical 
substations is able to support high levels 
of renewable energy generation. 

The residents in these regions 
will benefit twice from the proposed 
project: They will at last get access 
to broadband service, bridging the 
digital divide and improving their 
ability to enjoy the benefits of advanced 
telecommunication upon which the 
U.S. increasingly relies, and they will 
receive improved electric service. 

The digital revolution passed some 
communities by. It’s time that oversight 
was rectified. As the energy revolution 
gets underway, it’s important to make 
sure rural communities are part of the 
solution. No one should be left behind 
in the energy transition. 

Mark Thompson is the director of 
grid modernization at National 
Grid and Jeff Gasper is the CEO of 
Southern Tier Network. 

A partnership between National Grid, the Development Authority of the North Country (DANC) and Southern Tier Network aims to close 
the digital divide in parts of New York state. Two proposed projects would bring connectivity to nearly 21,000 unserved households in 
upstate and western New York and benefit another 2,500 underserved households.
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Looking Forward to Broadband in 2023

Service providers explore ways to bring broadband to more homes and businesses this year. 

By Sean Buckley / Broadband Communities 

As the broadband industry looks to expand its reach into 
more homes and businesses in 2023, service providers 
are seeking ways to keep ahead of new competitive 
challenges and opportunities. 

A Leichtman Research Group (LRG) report shows that 
broadband accounts for 99 percent of households with 
internet service. Moreover, 89 percent of all households get 
broadband internet service – up from 82 percent in 2017 and 
53 percent in 2007. The study also found that 90 percent 
of households use laptop or desktop computers, up from 
85 percent in 2017. Of those households that use laptops or 
desktops, 96 percent have internet service at home. Those who 
do not use laptops or desktops at home account for 58 percent 
of all households that don’t get internet service.

“The percentage of households 
getting an internet service at home, 
including high-speed broadband, is 
higher than in any previous year,” 
said Bruce Leichtman, president and 
principal analyst for LRG. “Computer 
usage and knowledge remain the 
foundation for internet services in  
the home.”

THE FIBER FACTOR 

Fiber-based broadband continues to be a factor in the 
broadband race. A joint Fiber Broadband Association and 
RVA LLC survey showed that fiber providers passed 7.9 
million U.S. homes in 2022. RVA added that this milestone 
was met amid supply-chain challenges and labor availability.

According to the survey, there are now 68 million fiber 
broadband passings, up 13 percent over the previous 12 
months and 27 percent over the previous 24 months.

Excluding homes with two or more fiber passings, 63 
million unique homes have now been passed in the U.S. 
Fiber is in nearly half of primary homes and in more than 10 
percent of second homes. 

“This growth precedes the expected higher levels of annual 
fiber-to-the-home [FTTH] deployments anticipated for the 
next five years based on federal funding programs such as [the 
Broadband, Equity, Access and Deployment (BEAD) Program, 
the Rural Digital Opportunity Fund (RDOF), the ReConnect 

Loan and Grants Program], and other programs focused on 
specific markets and demographics,” RVA said in its survey. 
“Although deployment expectations from individual companies 
are in constant flux based on many factors, many service 
providers have announced network builds exceeding the fiber 
footprint they have built to date with private funding.” 

RVA forecasts North American FTTH growth of more 
than $125 billion over the next five years. 

TIER-1 TELCOS FINE-TUNE FIBER PLANS

The top three telcos drive fiber-based broadband growth – 
AT&T, Verizon and Lumen Technologies. Each provider has 
set aggressive fiber buildout paths for 2023 and beyond.

Leading the telco fiber pack again 
is AT&T. In 2022, AT&T added more 
than 1.2 million fiber subscribers. It was 
the fifth straight year the telco added 
more than 1 million subscribers. “We’ve 
reached an inflection point [at which] 
our fiber subs outnumber our nonfiber 
and DSL subscribers,” said John 
Stankey, CEO of AT&T, during the 
company's fourth-quarter earnings call. 

Still, AT&T lost 323,000 nonfiber 
subscribers in the fourth quarter, up from the 272,000 it shed 
in the fourth quarter of 2021. Considering the copper-based 
DSL losses, AT&T shed 43,000 total broadband connections 
in the fourth quarter versus a loss of just 1,000 in the same 
quarter the year before.

Stankey reiterated to investors that AT&T will build 
fiber to 30 million residential and business locations in its 
footprint by the end of 2025. He said this will equate to about 
2 million to 2.5 million fiber locations annually in 2023 
and beyond, but added that the quarterly buildout pace will 
fluctuate. 

Another factor influencing plans is AT&T’s “Gigapower” 
joint venture with BlackRock. Initially, AT&T plans to 
bring fiber to locations outside its legacy wireline footprint. 
“[Though] this deal is not yet closed, Gigapower plans to 
deploy fiber to an initial 1.5 million locations, and I expect 
that number to grow over time,” Stankey said. 

As for fiber buildouts, AT&T ended the quarter with 19.1 
million locations served, up from 18.5 million in the prior 

Bruce Leichtman
John Stankey
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quarter and 16.2 million in the year-
ago quarter.

New Street Research said in a 
research note that AT&T’s fiber 
network buildout pace in 2022 is “a 
little disappointing.” The firm pointed 
out that AT&T had suggested it would 
pass 4.5 million new locations with 
fiber but only passed 2.9 million.

New Street Research attributes 
the slower pace to a few factors: 
accelerating 5G capex over fiber 
spending and deploying fiber faster 
than it can sell and install the product. 
“They may be slowing the build, so 
they aren’t deploying capital ahead of 
when they can use it,” New Street said. 

Lumen Technologies is making 
progress with its fiber build. In 
November, it announced it would 
extend Quantum Fiber service in more 
than 30 U.S. cities and metro areas. 

In the fourth quarter, Lumen added 
19,000 Quantum Fiber customers as 
it pivoted to a market-based approach 
and adjusted its go-to-market strategy. 
Lumen now has Lumen now has 
832,000 Quantum Fiber subscribers. 
It also enabled about 97,000 locations 
with FTTH service, bringing the total 
enabled locations in the retained states 
to 3.1 million as of December 31. 

Chris Stansbury, CFO of Lumen, 
said during the 
UBS Global 
TMT conference 
that permitting 
and labor issues 
hindered its 
buildout. “There 
are the external 
factors [such as] 
the labor market 
and permitting, 
but there are also internal issues,” he 
said. “I wanted to make sure we would 
earn a return on any markets where we 
built out fiber, so we hit pause and made 
some adjustments to our strategy.” 

Stansbury added that Lumen 
developed a new fiber build and 
marketing strategy, and it expects to 
scale growth in coming quarters. “It 
will take us probably two to three 
quarters to get to scale,” he said. 

Jonathan 
Chaplin, an 
analyst at New 
Street Research, 
said during 
the Broadband 
Trends and 
Controversies 
event that if 
Lumen were 
to halt new fiber builds, it could 
open the door to challengers from 
other providers. “The hidden value of 
Lumen’s business is in the consumer 
market, so it would be disappointing 
to investors if [Lumen] pulled back to 
focus more on the enterprise market, 
which is a difficult market,” he said. 
“Lumen’s markets are already being 
overbuilt, and more will be built if [it 
doesn’t] build fiber in those markets.” 

Verizon continues to see broadband 
Fios gains even as it emphasizes its 
broadband wireless product. The 
company added 53,000 new subscribers 
and brought Fios to more locations in 
the fourth quarter of 2022. It enhanced 
its reach into several Massachusetts 
towns and cities, including Worcester, 
Brockton, Lowell, Everett, Milton, 
Newburyport and Plainville, making 
the network available to more than 
70,000 additional homes. 

“We expanded our Fios footprint 
by [more than] 550,000 locations in 
2022, extending our Fios open for sales 
to more than 17 million locations,” said 
Hans Vestberg, chairman and CEO 
of Verizon, during the fourth-quarter 
earnings call. “You can expect continued 
fiber expansion in the years ahead.” 

TIER-2 TELCOS ENHANCE 
FOOTPRINTS 

Tier-2 telcos continue to stay active 
in the fiber and broadband race, 
adding new customers and expanding 
their fiber footprints. Frontier is the 
frontrunner in the Tier-2 race. In 2022, 
the service provider added 75,000 new 
fiber subscribers in the fourth quarter. 
As of December, Frontier reached the 
halfway point to its initial target of 
building fiber to 10 million locations by 
the end of 2025. 

Nick Jeffery, 
CEO of Frontier, 
said during the 
UBS Global 
TMT Conference 
that the company 
has four goals: 
building 
fiber, selling 
fiber services, 
streamlining 
operations and providing customer 
care. “We have made progress on all 
parts of our strategy,” he said. “We are 
one of the only companies in our sector 
that has increased our fiber targets over 
the year as a fiber-building machine.”

He added that accelerating the build 
enables flexibility. “It’s about building 
fast, and [fiber] does deliver something 
superior to cable, but it’s also vital we 
demonstrate capital stewardship and 
operational efficiencies,” he said. 

Frontier sees its fiber additions 
outpace DSL losses – a trend that it 
expects will continue. “Fiber adds 
are passing copper losses,” said Scott 
Beasley, CFO of Frontier. “We see more 
[conversion] to fiber from copper.” 

No less aggressive in their fiber 
strategies are TDS Telecom and 
Shentel. TDS Telecom grew its fiber 
footprint by seven percent in 2022 
and now serves 1.5 million broadband 
service addresses. The telco added 
33,000 fiber service addresses to its 
footprint in the third quarter.

Michelle 
Brukwicki, 
CFO of TDS 
Telecom, said the 
company’s focus 
is on expanding 
greenfield and 
brownfield 
markets, and 
offering a 2 Gbps 
residential option 
and a 10 Gbps option for businesses. 
The telco will introduce other multi-gig 
products.

“We’re directing our investments 
to expand our fiber footprint in new 
and existing markets and enhance our 
product offerings, which are driving 

Chris Stansbury

Jonathan Chaplin Nick Jeffery

Michelle Brukwicki
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revenue and broadband connection 
growth,” she said. “In our expansion 
markets, we began offering service in 
Billings, Montana, and Green Bay, 
Wisconsin, and announced expansion 
into 18 other Wisconsin communities.”

TDS has nearly 100 communities in 
its fiber expansion program at various 
stages. In its cable markets, the company 
has upgraded its plant to offer 1 Gbps 
speeds across its footprint. “We are also 
deploying fiber in opportunistic areas,” 
said Brukwicki. “In our incumbent 
wireline markets, we’ve achieved market 
share where we’ve invested in fiber.” 

With a focus on greenfield markets, 
Shentel plans to connect 150,000 
locations with fiber over the next  
three years. The telco’s Glo Fiber  
build has different characteristics in 
that it’s mainly done in low-density 
greenfield markets. 

Ed McKay, 
COO of 
Shentel, said 
bringing fiber to 
more homes is 
critical. “A big 
consideration is 
the density of 
the markets,” he 
said. “We have 
averaged 90 
houses per mile per fiber, so density is a 
big factor.” 

Unlike the slew of emerging players, 
Shentel believes its incumbent status 
means it has a broader range of assets, 
such as its middle-mile backbone. 
“Being an existing provider is a big 
advantage,” McKay said. “We have 
8,000 fiber route miles to use our 
middle-mile fiber network, and we  
had our billing and operational 
systems in place. We already had 
pole attachments in place with power 
companies in our region.” 

Finally, Windstream/Kinetic and 
Consolidated Communications are 
complementing their investments 
with government funding sources. 
Windstream is expanding its fiber base 
via capital, government funding, and 
public-private partnerships (P3s). In 
2022, it added more than 100,000 

gigabit broadband subscribers. On 
the P3 front, Windstream announced 
it would build FTTH to more than 
4,500 homes and businesses in Clay, 
Clinch, Randolph and Schley counties 
in Georgia. Georgia Gov. Brian Kemp 
announced the grants through the 
Capital Projects Fund Grant Program. 

Consolidated plans to build fiber to 
an additional 1 million locations; the 
provider will have more than 70 percent 
fiber passings by 2025. It expects to 
enable about 2 million fiber locations at 
the end of 2025. 

“We are tracking $170 million in 
broadband government partnership 
opportunities throughout our service 
area,” said Bob Udell, CEO of 
Consolidated, during the company's 
third-quarter earnings call. “We’re 
pursuing grant or infrastructure funding 
opportunities aligned with our plan to 
help offset rural high-cost passings.” 

CABLE’S DIVERSE PATHS

Cable companies are in transition. 
After a long period of growth, fiber 
providers and wireless broadband 
providers have challenged cable 
operators’ hold on broadband 
subscriber growth. 

This trend was evident in the fourth-
quarter results of Comcast and Charter. 
Comcast, which lost 26,000 broadband 
customers because of Hurricane Ian, 
said it would have added approximately 
4,000. Charter fared better, adding 
92,000 new broadband customers, up 
from the 75,000 it added in the third 
quarter of 2022. These providers have 
prioritized expanding their services 
to more homes and enhancing their 
wireless product sets. 

Comcast’s passings rose 1.4 percent 
– to 840,000 locations. It set a target 
to pass about 1 million new sites to 
reach 62.5 million by the end of 2023, 
including rural edge-outs. “There’s an 
opportunity to do around 1 million 
passings,” said David Watson, president 
and CEO of Comcast Cable. “The 
opportunities within the footprint, 
residential, and hyper-builds – which 
we call the commercial growth – all 
still exist.” 

Similarly, 
Charter is 
extending its 
reach. Chris 
Winfrey, CEO 
of Charter, said 
the company 
is “focused on 
three initiatives: 
evolution, 
expansion and execution, which are 
designed to drive customer growth and 
long-term cash-flow growth.” 

Charter will focus on initiatives that 
drive mobile wireless and broadband 
growth. It will leverage the success 
of its Spectrum One bundle, which 
includes broadband, unlimited wireless 
and Wi-Fi services. Winfrey noted that 
the Spectrum One converged offering 
helped drive Charter’s “strongest 
quarter yet for mobile lines.” 

“The potential for mobile to be a 
significant driver of new internet sales 
is still largely untapped as we educate 
nonsubscribers of the Spectrum One 
value proposition,” he said. “With 
nearly 5.3 million lines created over 
four years, our converged customers 
have meaningfully lower internet and 
customer relationship churn.” 

As Tier-1 cable operators set new 
broadband growth paths that leverage 
and extend their HFC infrastructure 
via DOCSIS 4.0, enhancing fiber reach 
will also be a priority. 

“With cable 
operators in 
North America 
and Europe 
facing significant 
competition from 
fiber overbuilders, 
the pressure is 
on for them to 
expand their fiber 
footprint beyond 
new builds to overbuild scenarios,” said 
Jeff Heynen, vice president at Dell’Oro 
Group, in a report. “For a growing list 
of smaller cable operators in North 
America, that has been their strategy 
and will continue to be, as DOCSIS 3.1 
will likely be the last HFC technology 
they ever use.” 

Ed McKay

Chris Winfrey

Jeff Heynen
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REGIONAL CABLE’S FIBER PATH

Regional cable operators such as 
Altice USA, Breezeline, Cable One 
and WOW! are also experiencing 
broadband subscriber challenges – 
but they remain keen on the fiber 
opportunity. 

Altice USA added 135,000 fiber 
customers and passed 321,000 new 
locations with fiber in the third quarter 
of 2022. This is part of a broader 
initiative to accelerate its fiber network 
rollout and recent build activity, 
including 6.5 million fiber passings 
across its footprint by the end of 
2025. This will enable the company to 
compete against Verizon’s Fios service 
and Frontier Communications.

“We saw a further acceleration in our 
fiber network deployment, achieving our 
highest ever level of incremental fiber 
passings – now reaching 1.9 million 
total fiber passings,” said Dexter Goei, 
chairman of Altice USA.

In addition, Altice USA is adding 
new FTTH speeds. In its third-quarter 
earnings release, Altice USA said “the 
new 5-gig and 2-gig Optimum Fiber 
Internet tiers are available across Long 
Island and Connecticut in our fiber 
footprint.” At the end of the third 
quarter, the company said 41 percent of 
its fiber passings had multi-gig speeds, 
and all fiber passings are expected to be 
multi-gig enabled by the first quarter 
of 2023.

WOW!, a cable operator building 
FTTH in greenfield markets, will start 
lighting up FTTH customers during 
the first quarter. It set a target to build 
fiber to 400,000 homes by 2027.

John Rego, CFO of WOW!, 
said during the UBS Global TMT 

Conference that 
it has a three-
phased strategy: 
greenfield 
markets with 
FTTH, network 
edging out, 
and expanding 
business services. 
“We’re growing 
the blueprint of WOW! in 14 markets, 
which includes 90 percent fiber and 
the rest HFC,” he said. “The focus is to 
continue to grow the business.” 

WOW! plans to capitalize on 
the multifamily space, which can 
immediately target multiple customers. 
“We tried to pass more MDUs,” Rego 
said. “For the same capital per passing, 
you get 20 shots versus one.”

Breezeline, formerly Atlantic 
Broadband, began a two-year, $400 
million investment to build a fiber-based 
broadband network in 13 states. Since 
the program started, Breezeline has 

doubled network capacity and enhanced 
speeds. It also established additional 
redundant paths for internet traffic, 
deployed fiber at critical network points, 
and configured the network to improve 
network security and resilience.

The cable MSO has been making 
strides in expanding its fiber network 
across multiple states, such as 
Maryland, New Hampshire, Ohio and 
West Virginia. It enhanced its Ohio 
reach by acquiring WOW! operations 
in Cleveland and Columbus. 

It is also partnering with local 
communities in Maryland and West 
Virginia. In Maryland, Breezeline is 
extending broadband internet in Cecil, 
St. Mary’s, and Queen Anne’s counties, 
giving broadband access to 524 homes 
and businesses. 

“St. Mary’s County has undertaken 
a strategic approach to improving the 
county broadband infrastructure by 
leveraging available grants to bring 
broadband to otherwise hard-to-reach 
areas of our communities,” said St. 
Mary’s county commissioner president 
Randy Guy.

THE FWA FACTOR 

Though cable and fiber providers have 
the upper hand with speed and reach, 
it’s hard to overlook the influence of 
fixed wireless access (FWA). 

In the fourth quarter, T-Mobile and 
Verizon added 524,000 and 379,000 
new FWA customers. These operators 

WI-FI 6E ADOPTION SHOWS NEED  
FOR OPENING 6 GHZ BAND

As the Wi-Fi 6E standard continues to gain momentum serving a 
host of consumers, businesses and service providers, calls to open all 
available spectrum in the 6 GHz bands continue to mount. According 
to the Wi-Fi Alliance, regulators and policymakers can help address 
the “immense market opportunity” for Wi-Fi 6E by opening the entire 
1200 MHz spectrum in 6 GHz. Further, the industry forum says the 
6 GHz band will impact user experiences for students, employees, 
health care workers, researchers and entrepreneurs in those countries. 
Enterprises deploying Wi-Fi 6E will also see a competitive advantage. 
The industry association forecasts that Wi-Fi will contribute nearly $5 
trillion to the global economy by 2025. 

John Rego

Tier-1 cable operators are creating new 
broadband growth plans, including by 
enhancing their fiber reach.
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are positioning their 5G-powered FWA 
services to drive a wedge into cable’s 
long-standing growth pattern. 

“We expect that wireless mobility 
and nationwide broadband will be the 
most significant contributors to Verizon’s 
growth for the next several years,” said 
Hans Vestberg, CEO of Verizon. 

Smaller providers, such as 
UScellular, also see FWA’s potential. 
Leveraging its existing LTE network 
and, increasingly, its 5G network, 
UScellular is using FWA to compete 
with existing DSL initially. 

“The broadband wireless product 
generally competes against DSL and 
satellite,” said Laurent C. Therivel, 
president and CEO of UScellular, 
during the company's third-quarter 
earnings call. “Although we don’t have 
the exact figures because we don’t see 
them reporting in the same way we 

make wireless moves, I expect that’s 
whom we’re taking share from.” 

He added that when it activates its 
mid-band spectrum at the end of 2023, 
“I expect that mix to move more toward 
taking share from cable companies.” 

Doug Dawson, principal of CCG 
Consulting, said in a blog post that 
cost lures consumers away from cable. 
For example, T-Mobile’s 100 Mbps 
broadband service costs only $50 a 
month compared with $90 for cable 
broadband. “The FWA wireless product 
is competing on price,” he said. “The 
FWA broadband is not as fast or robust 
as cable company broadband, but the 
prices are attractive to many consumers.” 

Regardless, cable and regional telcos 
have been dismissive of FWA. Comcast 
debuted a TV ad that challenges 
T-Mobile’s 5G home broadband 
service, claiming it can’t deliver similar 

speeds and reliability as its cable 
modem service. One Comcast ad 
features a family of four in a therapist’s 
office talking about how T-Mobile’s 
service speeds lag during peak times 
during the day. Charter lodged 
complaints against T-Mobile's FWA ads 
with the National Advertising Division 
of BBB National Programs. 

Winfrey told investors that FWA 
hadn’t impacted its broadband churn 
rate. “We’ve not seen any demonstrable 
impact on our churn regarding fixed 
wireless access,” he said. “We think it 
could have impacted adds we would 
have pulled from DSL.”

Similarly, Shentel and Frontier have 
not seen considerable customer churn 
from the presence of FWA. Shentel’s 
McKay said the company had not seen 
any impact on its fiber subscriber base. 
“We have not seen any impact of fixed 
wireless in our market,” he said. “FWA 
may be an option for low-utilization 
users, but it’s not a good alternative for 
our customers.”

Frontier’s Beasley said FWA “has 
little impact on our fiber base due to the 
superiority of fiber [over] fixed wireless.” 

RURAL OPPORTUNITIES, 
CHALLENGES

A mix of independent telcos and 
a growing number of electric 
cooperatives, rural providers are 
actively building fiber-based broadband 
networks that can deliver multi-gigabit 
speeds to customers.

NTCA–The Rural Broadband 
Association revealed in its 2022 
Broadband/Internet Availability Survey 
Report that its member companies 
have “taken significant efforts to 
offer increasing speeds on existing 
fiber networks.” Nearly 82 percent of 
respondents’ customers can access 100 
Mbps downstream speeds, up from 
more than 75 percent in 2021. Almost 
61 percent of customers can access 
gigabit downstream speeds, up from 55 
percent. Also, more than three-quarters 
(79.3 percent) of respondents’ customers 
are served by FTTH connections.

As they become available, high-
speed services are resonating with 
rural consumers. Nearly 49 percent of 

XGS-PON, CCAP SPENDING DRIVES  
BROADBAND EQUIPMENT MARKET 

As broadband providers continue to expand their fiber and DOCSIS 
4.0 networks, Dell’Oro forecasts that sales of PON equipment 
for fiber-to-the-home deployments, cable broadband access 
equipment, and fixed wireless CPE will increase from 2022 to 2027. 
Driven by XGS-PON implementations in North America, Europe, the 
Middle East, Africa, Central America and Latin America, the research 
firm said in its five-year January 2023 forecast report, “Broadband 
Access and Home Networking," that PON equipment revenue is 
expected to grow from $11 billion in 2022 to $13.2 billion in 2027. 
Payment for cable distributed access equipment (virtual CCAP, 
remote PHY sevices, remote MACPHY sevices, and remote OLTs) is 
expected to reach $1.5 billion by 2027 as operators ramp up their 
DOCSIS 4.0 and fiber deployments.

Independent telcos and electric co-ops are 
building fiber-based broadband networks 
that can deliver multi-gigabit speeds in 
rural areas.
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respondents’ customers subscribe to 100 
Mbps broadband or better, up from 
a bit more than 37 percent in 2021. 
For the first time, the 2022 survey 
found that subscriptions for speeds of 
100 Mbps and faster, such as 1 Gbps, 
are now more popular than services 
between 25 and 100 Mbps.

But consumer connectivity is only 
one part of the equation. 

NTCA members are extending fiber-
based broadband to schools, libraries and 
other anchor community institutions. 
NTCA noted that network sustainability 
is also a vital issue. Respondents estimate 
that the average initial construction 
cost to bring all customers up to the 
100 Mbps tier is $30 million. The 
sustainability of networks and services 
also remains essential, as seen in the 
significant efforts to increase speeds on 
existing fiber networks.

The rural broadband opportunity, 
though alluring, still faces challenges. 
Jeff Johnston, the lead economist for 

communications at CoBank, said in 
“The Year Ahead: Forces That Will 
Shape the U.S. Rural Economy in 
2023,” that the “rural communications 
market is heading into 2023 with 
numerous crosscurrents.” 

Though building broadband is 
positive, a weakening economy, tight 
capital markets, and buildout activity 
mean providers will face significant 
headwinds. The biggest issues will be 
access to labor and the supply chain. 
“This concerns smaller broadband 
operators competing against the larger 
national telecommunications companies 
for resources,” Johnston said. 

Rural operators’ access to equipment 
and labor could be hindered by larger 
telcos such as AT&T, which could 
overbuild into rural markets. AT&T 
plans to expand outside traditional 
territory via its partnership with 
BlackRock. “Another factor to consider 
is excess overbuilding,” Johnston said. 

“Several telcos are aggressively building 
fiber to replace old copper networks or 
to enter a new market in what is still a 
land grab in many instances.” 

He added that overbuilding could 
“negatively change the dynamics of 
the business case, especially if the new 
competition comes from AT&T or 
another large telco, which has access to 
more robust resources and suppliers.” 

Sean Buckley is the editor-in-chief of 
BroadBand Communities. You can 
contact him at sean@bbcmag.com.
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MSO Initiatives Address  
Closing the Digital Divide

Cable MSOs will look to fund new network expansions through a combination of existing 
capital and a spate of recent federal broadband funding programs.

By Jay Lee / ATX Networks

The late-2021 passage of the Bipartisan Infrastructure Law 
provided substantial fuel for MSOs to close the digital 
divide, using public funding such as the $42.45 billion 
Broadband Equity, Access, and Deployment (BEAD) 

Program to expand broadband services to adjacent areas, 
enhance and upgrade existing services in regions considered 
underserved under the National Telecommunications and 
Information Administration (NTIA) 100/20 Mbps broadband 
definition, and open new greenfield markets where they have 
had no previous presence. 

Cable MSOs have unique opportunities for network 
upgrades and expansion by leveraging the combination of 
their capital and available federal and state funding over the 
next five years. Though large-scale federal programs such 
as American Rescue Plan Act (ARPA), BEAD Program, 
Rural Digital Opportunity Fund (RDOF) and Rural Utility 
Service (RUS) are prominent because of their size and 
ongoing duration, numerous states are committing their 
local tax dollars to broadband projects, providing significant 
opportunities for operators. 

Given the current environment and demand for reliable 
high-speed connectivity, there are also options for local 
governments to tap into the bond market for broadband 
projects.

EXTENDING EXISTING FOOTPRINTS

MSOs are using their existing network footprints as the 
foundation for expansion, conducting line extensions to 
adjacent territories, which may be anywhere from a few 
kilometers to more than 100 kilometers away from their closest 
headend or hub site. Using fiber and existing technology, 
MSOs can virtually extend their service offerings while 
leveraging the infrastructure. MSOs with proximity to 
unserved and underserved areas are in an excellent position to 
deliver services because they already have the combination of 
network and back-office operations experience and resources for 
constructing new plant and servicing customers sustainably. 

In areas where MSOs have deployed HFC networks and 
currently provide a service deemed “underserved” by the current 

MSOs are leveraging the latest cable and fiber technologies to upgrade existing networks with minimal disruptions to communities by taking 
advantage of existing coax plants rather than deploying new media requiring significant truck rolls, trench digging and traffic upheavals.
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FCC 100/20 Mbps definition, providers 
can upgrade existing HFC networks 
to deploy enhanced DOCSIS 3.1 to 
meet FCC and any state broadband 
requirements for subscribers.

Upgrading underserved areas to 
support 100/20 Mbps and faster speeds 
is high on the list of ongoing capital 
expenditures for MSOs. Moving to 
deploy DOCSIS 3.1 and future versions 
is necessary to meet or exceed the 
new FCC broadband definition and 
continue to compete with offerings 
from existing and new fiber providers, 
5G fixed wireless offerings, and 
alternatives such as satellites. 

ENHANCING RURAL REACH 

MSOs can leverage their existing fiber 
infrastructures to expand into rural 
locations through the availability of 
digital optical technology that offers 
greater reach and support for fiber-

based endpoints. Analog optics is 
a technology not particularly well-
suited for long distances, and long-
distance optical links often require 
the construction of physical locations, 
or hub sites, along the route. The 
introduction of digital optics, multi-
wavelength transport, and more-
efficient dispersion compensation helps 
MSOs extend their broadband services 
more cost-effectively than they could in 
the past. For example, next-generation 
Erbium-doped fiber amplifiers (EDFAs) 
that support interstage dispersion  
allow cable operators to go longer 
distances with fewer EDFAs, 
reducing network complexity, power 
consumption and cost.

Regardless of the technologies 
involved, cable operators are well 
positioned to help close the digital 
divide across the country, irrespective 
of the area served. They have 
the foundational experience and 
infrastructure to deliver service to 

existing unserved communities and 
the technology available to do so cost-
effectively without resorting to a more 
costly clean-sheet greenfield build. 

MSOs are also leveraging the latest 
cable and fiber technologies to upgrade 
existing networks with minimal 
disruptions to communities by taking 
advantage of existing coax plants rather 
than deploying new media requiring 
significant truck rolls, trench digging 
and traffic upheavals. 

Jay Lee is the chief technology and 
strategy officer for ATX Networks.
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Fiber Broadband Homes Passed or Homes 
Connected – Which Metric Matters Most? 

A new set of products and processes can help service providers more effectively connect the 
homes they pass with fiber-based broadband services. 

By Kevin Morgan / Clearfield

More fiber was deployed in 2022 than ever before, 
according to the 2022 Fiber Provider Survey released 
by the Fiber Broadband Association (FBA) and 
conducted by RVA LLC, as the industry advances 

its goal to close the digital equity gap. The research shows 
that fiber providers passed 7.9 million additional homes in the 
U.S. in 2022 – the largest annual deployment ever, bringing 
the total number of homes passed with fiber broadband to 
68 million, up 13 percent over the past 12 months and 27 
percent over the past 24 months. 

Homes passed is the critical metric the FCC uses to build 
its National Broadband Map. Improving the number of homes 
passed is the foundation for regulatory agencies and legislators 
that want to meet the requirements for funding allocations 
with a wide variety of programs, including the more than 
$42 billion earmarked in the Broadband, Equity, Access, and 
Deployment (BEAD) Program as part of the Infrastructure 
Investment and Jobs Act administered by the National 
Telecommunications and Information Administration (NTIA). 

The question – is it enough? Is homes passed the metric 
the broadband industry should use to gauge success and 
ultimately claim victory in the battle to close the digital 
equity gap? 

Homes passed is just the first step. Homes passed equates 
to the number of potential customers in a service area, but 
the practicality of connecting these homes in the last few feet 
of the last mile needs consideration. It must happen, but the 
next step, which means homes have access to fiber broadband, 
is the connected metric. Homes connected means that 
everyone, everywhere, has access to the broadband services 
needed to thrive and grow. 

According to the RVA study, out of the total number of 
homes passed, the take rate is 44.7 percent in the U.S., which 
translates to 28.3 million homes connected out of the 63 
million unique homes passed. If the metric for homes passed 
is the measure by which the industry judges the equity gap 
closed, many homes and people will remain on the other side 
of the gap for a very long time. 

MOVING HOMES PASSED TO HOMES CONNECTED 

Much work must be done to move from homes passed to 
connected successfully. Age of neighborhood, rights of way, 
soil type and various factors impact an operator’s ability 
to carry a household into the “revenue ready” category 
that happens only when a home is connected to the fiber 
broadband network. Beyond the challenges inherent in 
the last foot of a connection, much work must be done to 
streamline physically connecting an operator’s network to a 
homeowner’s network. 

This streamlining is critical for operators to reach more 
customers and move them from passed to connected. The 
faster an operator can connect one home and move to the 
next, the faster it can realize revenue. A homeowner can 
start leveraging the economic and social benefits of better 
broadband. The operational use of this speedier time-to-home 
connection can be recognized in several ways: It reduces the 
workforce required to touch homes, which translates into 
more homes reached with the same team. 

The “last foot” work connecting homes is often very 
labor- and craft-intensive, requiring stripping and cutting 
cables in an unprotected environment, adjusting slack cable 

Out of the total number of homes 
passed in the U.S., the take rate is 44.7 
percent, which translates to 28.3 million 
homes connected out of the 63 million 
unique homes passed. More skilled labor 
is needed to connect more homes.
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storage by hand, splicing one or more 
fibers on-site and installing connectors 
to the ends of the fiber. These time-
consuming processes raise the risk of 
human error as teams look to connect 
homes quickly. The processes cost 
operators more in the long run because 
they require one or more truck rolls to 
address issues created while customers 
wait for service and finance waits to 
start collecting revenue.  

NEW DEPLOYMENT 
PROCESSES, PRODUCTS 

Craft-friendly, labor-light products 
and processes will move from excellent 
to must-haves as operators look to 
expand fiber footprints quickly and 
cost-effectively. A large service provider 
recently commissioned a study to 
quantify the time saved using pre-
connectorized cable products for the 
drop and house cabling to measure the 
impact of limiting the pre-engineering 
time required to connect a home. 
Compared with a previous baseline 
study, the craft-friendly broadband 

deployment method saved between 35 
percent to 38 percent across outside and 
inside work across 159 installations. 

The good news is that although 
craft-friendly tools allow operators 
to speed deployment, the fiber 
broadband industry is actively working 
on programs to address the skilled 
labor shortage. Clearfield College is 
one example of a program created 
to help train the next generation of 
people to deploy fiber networks. In 
addition, industry organizations such 
as the Fiber Broadband Association, of 
which Clearfield is a member, run the 
nationwide OpTIC Path program with 
the Department of Labor to partner 
with community colleges and workforce 

training programs in 38 states to offer 
fiber technician training to residents. 

The most significant investment 
cycle in fiber broadband that the 
industry has experienced is about 
to begin. Research estimates more 
homes will be passed in the next five 
years than have been passed to date. 
This brings an order of magnitude of 
homes into fiber’s reach, adding to the 
56 percent currently passed but not 
connected. This alone will require a 
bigger workforce. The reality is that 
the telecom industry faces a shortage 
of trained optical field technicians to 
meet today’s demands, let alone the 
anticipated demand to come. 

Kevin Morgan is the chief marketing officer of Clearfield. 

The “last foot” work connecting homes is often very labor- and craft-intensive. Craft-friendly, labor-light products and processes will 
become must-haves as operators look to expand fiber footprints quickly and cost-effectively.
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2023 Home Network Trends for Service 
Providers, Consumers, and Technology 
and Solutions Vendors

From immersive video solutions to Wi-Fi 7, service providers are exploring home connectivity 
platforms that will enable a new generation of home services. 

By Charles Cheevers / CommScope Home Networks

T he coming year could be one of the most foundational 
periods for the future of homes since the introduction 
of the iPhone in 2007. Providers now have the technical 
ability to deliver any service on a connectivity platform 

for performance consumers want at a cost point they’re 
willing to pay. 

Is the broadband industry ready for the next significant 
investment in home connectivity platforms to allow a new 
generation of home services? Here’s how I predict 2023 will 
shake up the home network landscape for service providers, 
consumers, and technology and solutions providers.

ECONOMIC IMPACTS ON INNOVATION, 
INVESTMENT

Technology innovation and investment will continue but at a 
more measured pace. As background to 2023, the economic 
outlook will impact consumer spending and investments in 
new services and technologies. Many countries face a probable 
recession and service providers are closely considering the 
timing of their network infrastructure and home customer 
premises equipment (CPE) investment from 1 Gbps services 
to the first 10 Gbps–capable networks – weighing the return 
considerations for customer growth and retention. On the 
upside, the supply constraints the connectivity and consumer 
electronics industry have faced since mid-2020 are expected 
to improve significantly.

Service providers are expected to continue investing 
in fiber infrastructure with a rise in fiber and XGS-PON 
connects. They view this investment as critical for the growth 
of new subscribers and retention of subscribers through the 
next generation of consumer services in the next five years. In 
2022, the 2.5 gigabit Ethernet (GbE) interface became more 
common in gateways and, for the first time, in many people’s 
homes; in 2023, the first 10 GbE interfaces on XGS-PON 
gateways will debut. 

This is a significant step up in Ethernet capabilities that 
is probably ahead of consumers’ ability to fully utilize but 
another step toward the “10-gig home.” The fiber technology 
area is not standing still at 10 Gbps either: International 
Telecommunications Union (ITU) standards are now 
complete and the next generation of CPE silicon is in 
development for 2024/2025 early samples and trials.

DOCSIS 4.0 will emerge first in labs and then in field 
trials toward the second half of 2023. DOCSIS 4.0 is the next 
generation of the DOCSIS protocol – at 10 Gbps, it provides 
an economical path to increasing the life of hybrid fiber coax 
(HFC) networks.

To get the 10 Gbps speeds on the cable plant, the 
spectrum currently occupied by QAM video will need to be 
retired significantly if the plant is not upgraded to 1.8 GHz 
ahead of the need for more IP capacity. Cable operators have 
been moving toward “all IP” video with the introduction of 
4K UHD–capable Wi-Fi IP streamers/set-tops, and 2023  
will see an acceleration of this trend ahead of the introduction 
of DOCSIS 4.0.

Wi-Fi 7 is the third iteration in Wi-Fi, and, in 2023,  
will start normalizing its next four years for Wi-Fi 
performance on this standard. It will be aligned perfectly 
with the 10 Gbps capabilities of XGS-PON and DOCSIS 4.0 
to get – for the first-time – matching speeds across access and 
Wi-Fi home networks with new levels of determinism and 
quality of service.

These levels are expected to allow a new generation of 
home services to emerge. The flagship of these presently has 
been immersive video solutions, such as Meta’s Metaverse 
offering. The applications will need the lower latency, speed 
and reliability service providers now offer to build more 
realistic virtual applications than ever. They can extend to 
breakthroughs in hospital-at-home technologies and in-home 
office solutions.
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FOCUS ON RELIABILITY, 
COHESIVE EXPERIENCES

Service providers will continue to focus 
on customer retention and growth in 
2023 as they face the highest level  
of pressure they’ve seen in 15 years. 
There will be renewed focus on the 
value and performance ratio for 
customers, with cost becoming more 
dominant than speed. 

Competing on speed alone is costly 
for service providers. Consumers 
are increasingly more aware of their 
decreasing needs for faster speeds, so 
new ways to attract customers will 
emerge, including a focus on reliability 
and a compelling home application 
experience. Driving “sticky” applications 
and good customer experience will be 
critical in customer retention in 2023.

Reliable and optimum connectivity 
in homes is now essential. Hybrid 
working has normalized traffic patterns 
for 9 a.m. to 5 p.m. work-from-home 
connectivity and the usual 5 p.m. to 9 
p.m. entertainment peak. As consumers 
spend more time at home for work, 
education and entertainment, the 
tolerance for unreliable broadband 
continues to lessen. Wired broadband 
providers will look to provide failover 

solutions and need to find a model that 
works for them and consumers. Service 
providers should lean into reliability 
and performance commitments, with 
better mesh solutions and increased 
software control of services delivered 
over Wi-Fi. 

Latency is becoming more critical 
than raw topline speed claims. It 
directly impacts consumers’ perception 
of service providers – especially in 
households that include gamers, who 
will always look for the best solutions 
to be competitive and win. With Wi-Fi 
6 scheduling and new quality of service 
protocols, gaming services can be 
realized to define speed, latency and 
jitter performance levels. CommScope 
expects gaming to become one of the 
prominent services to use the 6 GHz 
Wi-Fi spectrum in 2023 and beyond.

The latest Metaverse experience 
exemplifies the need for tight controls 
on speed, latency and jitter and will 
be paramount for a user-accepted 
immersive experience. As the 
broadband industry moves toward 
more immersive experience services 
in homes with AR/VR/MR, it will 
become critical to implement a new 
level of latency control to maintain 
proper immersion quality.

In addition, service-aware 
connectivity and intelligent service 
management will become more critical. 
Developers of Wi-Fi solutions need 
to understand device types and the 
applications they run to ensure the 
right service priorities are applied for 
maximum consumer satisfaction.

WI-FI 7 EMERGES

Consumers will begin to see increased 
retail marketing on Wi-Fi. There’s 
a probability that every new device 
designed and detailed or more will 
move to Wi-Fi 7 capability sometime 
in 2023. Many marketing campaigns 
around Wi-Fi 7 will determine how 
quickly consumers value the additional 
performance. Still, technology and 
solutions vendors such as CommScope 
are already in the pro gateway, extender 
and connectivity Wi-Fi 7 solutions for 
service providers.

Retail vendors will lead the Wi-Fi 7 
wave by enabling higher capacity, lower 
latency, and software-deterministic 
Wi-Fi services; technology and solution 
vendors will follow with Wi-Fi 7 
solutions for PON, DOCSIS and FWA 
access networks as well as Ethernet-
based Wi-Fi 7 access points for two-box 
service provider architectures and retail.

There’s a probability that every new device designed and detailed or more will move to Wi-Fi 7 capability sometime in 2023.  
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In many ways, Wi-Fi 6E was a  
fast-tracked version of Wi-Fi to ensure 
Wi-Fi solutions first used the newly 
granted 6 GHz spectrum. Still, a 
tri-band Wi-Fi 7 device will fully 
use 6 GHz with Wi-Fi 7 allowing 
applications to leverage total control 
of the Wi-Fi frequency bands using 
multilink operation (MLO). The main 
application for Wi-Fi 7 and the new 
6 GHz spectrum is currently Wi-Fi 
mesh backhaul, and it’s anticipated 
that most service providers will move 
to offer a Wi-Fi 7 gateway and extender 

experience. Specific use of 6 GHz 
bands will also emerge for lower latency 
and capacity-driven services such as 
immersive video applications – so  
don’t be surprised to see Wi-Fi  
SSID appear for differentiated lower 
latency connections.

The U.S. and Canada are at the 
forefront of regulating the use of 
standard power (4W EIRP) in the 
6 GHz bands – changing the game 
for 6 GHz Wi-Fi by catapulting it to 
the front of performance bands and 
effectively providing 2 to 5 Gbps of 

Wi-Fi to corners of the largest homes. 
Several technologies and solutions 
vendors provide an automatic frequency 
coordinator solution to access these 
higher-power channels. North America 
is expected to be the first area to 
capitalize on new higher-power Wi-Fi 
bands for improved capacity and latency 
at range. In 2023, CommScope hopes 
more countries will allow standard 
power in the 6 GHz bands and not 
divide the world on access to higher-
power 6 GHz Wi-Fi applications.

Though much of the focus will be 
on the new Wi-Fi 7 solutions emerging, 
there is still a need to drive value-add 
solutions for existing Wi-Fi 6 solution 
portfolios. A cost-effective, dual-band 
access point will remain essential for 
most deployments in 2023. 

One highly discussed question that 
will be answered in 2023 is whether 
a dual-band access point device will 
emerge on Wi-Fi 7 to support better 
use of 2.4/5GHz spectrum with MLO 
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Though much focus will be on the new Wi-Fi 7 
solutions emerging, there is still a need to drive value-
add solutions for existing Wi-Fi 6 solution portfolios.
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Charles Cheevers is the CTO of 
CommScope Home Networks.

capabilities or if most of the Wi-Fi 7 
gateway and AP devices will be tri-
band or even quad-band.

STREAMING VIDEO BUNDLE 
RELEVANCE

Streaming video services will 
continue to be the primary source of 
entertainment, with streaming video 
making up 80 percent of all content 
consumed by a typical home in 2023 
(10 percent will be devoted to gaming). 
Increasing the bundling of streaming 
services will simplify the consumer 
purchasing and viewing experience as 
the number of services grows. 

Service providers will continue to 
focus on owning the live and streaming 
aggregation point on a single streamer/
set-top device to make the user 
experience for content navigation as 
seamless as possible. 

NEW SOFTWARE-BASED HOME 
MANAGEMENT PARADIGM

Beyond quad-play (fixed voice, 
broadband, pay-television services 
and mobile service), service providers 
are exploring the next generation of 
immersive video solutions and other 
areas such as telemedicine, eldercare 
and more.

One essential element of connected 
homes over the next three years will be 
the focus on using software solutions to 
manage and drive services to the house. 
With the emergent new capabilities of 
containerized solutions in the broadband 
CPE open-source software (prplOS/
OpenWRT and RDK-B), the ability to 
easily add and remove services to the 
gateway will increase the cadence in 
software service solutions to the home. 
Coupled with the ability to get detailed 
telemetry from home devices with new 
standards, service providers can enhance 
their abilities to manage quality, manage 
energy and simplify digital home 
experiences. The increase in performance 
of the Broadband Gateway means much 
of the processing can be done locally – 
reducing latency and costs for cloud-
based processing solutions.

CommScope sees growing 
momentum in 2023 for Matter, the 

new smart-home standard, to become 
the aggregating standard for all home 
IoT devices. It will enable the preferred 
smart-home applications consumers 
want to use.

BUILDING A SUSTAINABLE 
FUTURE

Though attitudes toward sustainability 
vary across the globe, there will be 
growing consumer awareness and 
demand in 2023 for sustainable CPE 
products with lower power consumption, 
the use of recycled plastics and the 
elimination of single-use plastics, and 
more. Leading service providers have set 
environmental, social and governance 
goals, and there will be increasing 
collaboration between technology 
vendors, solution providers and operators 
to deliver solutions that deliver on 
sustainable, science-based targets.

How the events and economic 
influences of 2023 will impact the 
direction of connected consumer homes 
is unknown. Still, one thing is sure: 
2023 is primed to be a foundational 
year with the ability to truly transform 
the consumer home experience. 

Over the next year, much will 
become evident: how service providers 
will partner with technology and 
solutions vendors to attract and 
retain customers, how Wi-Fi 7 will 
be marketed and influence buying 
patterns, how (and how much) service 
provider innovation and investment 
plans will be altered, and what the 
next generation of home networking 
holds. But remember: Building the next 
level of human digital experience is a 
marathon – not a sprint. 
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Quantum Fiber Sharpens Its  
Go-to-Market Fiber Broadband Strategy 

Lumen Technologies accelerates buildout with a new market-based approach for expanding its 
fiber-to-the-home network. 

By Sean Buckley / Broadband Communities 

Lumen Technologies is bullish on its fiber-based broadband 
prospects. In December, the telco announced it would 
expand Quantum Fiber to more than 30 cities and metro 
areas in the U.S. Quantum Fiber offers multi-gigabit 

speeds and new, multi-gig rates in select locations.
Local Quantum Fiber teams are working on expansions 

in several cities and surrounding metro areas throughout the 
South (Florida), Midwest (Minnesota) and the West (Arizona, 
Idaho, Iowa, New Mexico, Montana, Colorado, Wyoming, 
Nebraska, Nevada, Oregon, Utah and Washington). 

Scott Davis, vice president and 
general manager for mass markets 
fiber at Lumen, says the company sees 
an opportunity to offer connectivity 
where options traditionally were 
limited. “When you think about the 
Infrastructure Investment and Jobs Act 
[IIJA], which is aimed at bridging the 
digital divide, there’s the opportunity 
to bring fiber to more consumer 
and business locations traditionally 
underserved,” he says. He adds that one byproduct of the 
network build is that Lumen is “adding and creating new jobs 
across the markets.” 

Lumen has an aggressive, broad target for its fiber 
expansion. The company plans to enable fiber in 12 million 
locations across its remaining multistate footprint. At the end 
of 2022, it had reached 3 million sites. “We ramped up the 
build significantly, and we’ll continue to do that in 2023,” 
Davis says. 

Scale is only one part of the Quantum Fiber expansion 
equation. Lumen will combine offering multi-gigabit speeds 
with fostering good customer relationships. “We’re trying to 
differentiate with Quantum Fiber,” Davis says. “CenturyLink, 
which was the name of the company before it rebranded 
itself as Lumen Technologies, traditionally would just bring 
out faster speeds. But as Quantum Fiber, we’ve introduced a 
new experience backed by a digital online platform and 24x7 
customer support with no data caps and contracts.” 

OVERCOMING INDUSTRY HEADWINDS 

Similar to other providers, Lumen is not immune to supply-
chain, permitting and workforce headwinds. Despite 
challenges, the company maintains it is on track to get as 
many fiber locations as possible. 

Davis says the company’s efforts allowed it to overcome 
any issues. “We are up against the same headwinds that all 
providers are up against,” he says. “We’ve been exploiting 
partnerships and been proactive in our enablement efforts, 
which helped us get in front of those challenges, but there’s 
nothing unique to our company.” 

Lumen’s fiber expansion comes as it completes the sale of its 
ILEC operations in 20 states in the Midwest and Southeast to 
Apollo Funds. Lumen retained large enterprises and its ILEC 
business in 16 states. Nevertheless, the service provider’s overall 
fiber broadband growth wasn’t as fast as analysts had expected. 

“Supply-chain, labor and permitting hurdles have all 
weighed on enablements,” MoffettNathanson, a division of 
SVB Securities, wrote in a note to investors after Lumen 
released its third-quarter results.

Chris Stansbury, executive vice 
president and CFO of Lumen, told 
investors during the UBS Warburg 
TMT Global Conference that though 
external issues such as labor shortages 
and permitting have an impact, its 
slower-than-expected buildout rate  
was a result of the company’s realigning 
its focus. 

Stansbury, who came on as CFO in 
April, said the new strategy would set 
Lumen on a path of new fiber growth in two to three quarters. 
“I wanted to ensure our investments were in the right markets,” 
he said. “When we go into a market, we want to cover it well, 
but we want to make sure that long-term, we’ll get a return on 
that, so we paused and made some adjustments.” 

He added that though this process slowed the building 
process, it enables a grander scale. “When you have scale, 
it’s easier to navigate permitting delays, and it allows you to 
redirect labor into another market,” Stansbury said. “If you’re 

Scott Davis

Chris Stansbury
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not at scale, it makes it tougher to make 
a labor commitment up front.”

But scale is about more than just 
reallocating resources. It can also help 
large providers such as Lumen enhance 
their marketing outreach. Despite 
doing little marketing, Quantum Fiber 
has recieved good NPI scores. 

“Scale is also important for us to do 
effective marketing,” Stansbury said. 
“We have not done much marketing, 
and we’re getting good penetration. So, 
as scale grows and our ability to invest 
in marketing grows, I think there will 
be improvement.” 

OPEN TO P3S 

Public-private partnerships (P3s) 
have emerged as communities have 
looked to get broadband into their 
towns and cities. P3s have become 
more commonplace in communities 
not previously of interest to private 
providers. Traditionally, most of  
the capital went to build networks  

in markets that could produce  
high returns. 

Through a P3, capital is driven 
into unserved markets where private 
investment has not materialized 
because of higher per-customer 
construction costs and lower revenue 
expectations.

“We’re always open to the right 
partnerships,” Davis says, adding 
that though Lumen is not opposed to 
developing further P3s, “what makes 
the most sense for us is to go direct  
to market.” 

However, the telco is not ruling 
out such agreements. One notable 

Lumen Technologies, formerly known as CenturyLink, has introduced a new experience backed by a digital online platform and 24x7 
customer support with no data caps and contracts in its Quantum Fiber brand.

BATTLING COPPER LOSSES, RAMPING UP FIBER SUBS 

Lumen’s Quantum Fiber customer base continues to rise, a trend 
that continued into the fourth quarter of 2022. As the provider 
shifted to a market-based approach and adjusted its go-to-market 
strategy, it added 19,000 Quantum Fiber customers, up from the 
previous quarter. This brings the total Quantum Fiber subscribers  
to 832,000. 

The service provider also continued to connect more customers 
with fiber. During the fourth quarter, it connected about 100,000 
customers with fiber, bringing the total enabled locations in those 
states to 3.1 million. However, the telco suffered broadband losses 
due to declines in its copper-based DSL subscriber base. It lost 
89,000 customers in the fourth quarter.
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Quantum Fiber P3 effort is in 
Springfield, Missouri, the home of 
Springfield City Utilities, which 
provides electricity, water and gas in 
Springfield and surrounding areas. 
Springfield City Utilities first built 
fiber in the 1980s for internal use 
and municipal facilities. In 1997, its 
network, SpringNet, began providing 
fiber connections to businesses. 

SpringNet has 700 route miles 
of fiber deployed throughout the 
community and provides an Ethernet 
interface of up to 40 Gbps to more than 
600 customers, including businesses, 
multifamily properties, schools and 
hospitals. Several carriers provide internet 
connectivity to the network. SpringNet 
also offers business LAN services and 
small-cell antenna attachments.

“We’re not opposed to P3 
relationships,” Davis says. “Before the 
divestiture of assets in other states, we 
had entered into a unique relationship 
with Springfield.” 

Though Springfield is one of 
Lumen’s announced P3 broadband 
partners, the provider is talking to 
others about similar agreements. It is 
also happy to help local communities 

leverage new Broadband Equity, Access 
and Deployment (BEAD) Program 
broadband funding. 

“We are in many active discussions 
with municipalities and broadband 
action committees,” Davis says. “We 
want to do our part to help all these 
entities get up to speed to prepare for 
the IIJA and BEAD Program, which 
will offer subsidies for municipalities to 
take advantage of for broadband.” 

But every community differs in its 
approach. “Some municipalities will 
do it in partnership fashion, and others 
want providers to build networks,” 
Davis says. “We want to be flexible and 
open to the various possibilities related 
to those opportunities.” 

ENABLING COMMUNITIES 
WITH BEAD 

As the federal government doles out 
BEAD Program funding, many states 
have opened new broadband offices to 
manage the funds. According to a Pew 
Research report, more than half of all 
states operated broadband offices, but 
only one or two employees staffed most. 
Now, every state and territory has a 

broadband office or agency serving as the 
central broadband entity coordinating 
broadband expansion efforts. 

The research firm’s broadband 
access initiative has tracked public 
job postings for state and territory 
broadband offices and identified 68 
posts across 29 states from September 
2021 through September 2022.

Lumen, which looks at each state 
individually, will be on hand to help 
if it is requested. Though the service 
provider won’t get in the way if a 
community is already down a specific 
path, it has decided to be proactive as 
states ramp up deployments. “We are 
seeing this variable level of expertise 
across the markets and engagement,” 
Davis says. “We’re taking each market, 
addressing it individually, and helping 
folks by being flexible in our approach.” 

UNEARTHING FCC MAPS 

Another critical element for Lumen and 
communities is the FCC’s release of 
new maps. 

In November, the FCC unveiled 
the preproduction draft of its new 
broadband maps. They aim to provide 
the best picture of where broadband is 
available across the country.

The FCC’s previous maps faced 
criticism over the fact that they collected 
data at the census block level, meaning 
that if a single home was served in a 
census block, the whole block showed up 
as served on the maps.

In January, the National 
Telecommunications and Information 
Administration (NTIA) set a deadline 
for stakeholders to submit availability 
challenges to the first iteration of the 
FCC National Broadband Map, which 
will be used for allocations to states 
in the BEAD Program. At the end of 
June, NTIA plans to announce BEAD 
Program allocations using the latest 
version of the FCC maps as a guide.

According to a Fierce Telecom 
article, as of the middle of January, 
states had already submitted more 
than 300,000 location challenges 
since the FCC started to open itself to 
communities to request corrections to 
its new broadband map. 

BEEFING UP BUSINESS FIBER 

Though building out fiber to more consumers is Lumen’s priority, the 
service provider is just as keen on enhancing its business services. 
In December, Lumen announced that it would invest an additional 6 
million fiber miles in meeting the continuing demand for fiber, which 
is expected to be installed by 2026. Once complete, Lumen’s U.S. 
intercity investment will reach nearly 12 million fiber miles, creating 
diverse routes to more than 50 major cities across the country. To 
set this network apart from others, Lumen continues upgrading its 
infrastructure using a multiconduit system, allowing for the quick 
deployment of the latest fiber technology. Lumen continues using 
Corning’s SMF-28 ULL fiber and SMF-28 Ultra fiber to upgrade its 
intercity infrastructure and add capacity to its network. This is the 
latest in optical technology. 

Lumen upgraded more than 24,000 route miles across its U.S. 
intercity network. This enhances network performance levels and 
supports the deployment of its Next-Generation Optical platform, 
which was specifically designed to handle increasing network traffic. 
This fiber technology can now help customers with wavelength 
services up to 400G and increase customer speeds in the future. 
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Lumen has been helping 
communities weigh several elements, 
including buildout costs and the 
pros and cons of access types. 
“Communities are ramping up quickly, 
especially with the release of the FCC 
maps,” Davis says. “We see acceleration 
across broadband action committees 
and municipalities to ensure they are 
ready and prepared.”

Though Lumen knows where 
its fiber network is in the markets it 
serves, the FCC maps can highlight a 
community’s challenges and areas of 
opportunity. “What’s great about the 
maps being public and widespread is 
multiple entities can look at [them] 
from the same lens and close the gaps 
where folks have limited or no access to 
competitive broadband,” Davis says. 

MDU INSTANT ACTIVATION 

Multiple-dwelling units (MDUs) remain 
a hot market for Quantum Fiber. In 
the new areas that Quantum Fiber is 
targeting, it can build off its customer 
base and embedded fiber reach. 

Whether it’s a student housing 
development or residential property, the 
days of having to wait for a technician 
to install service are over. The service 
provider’s Instant Internet platform 
enables property owners to make 
broadband readily available. Pre-
installed equipment and wiring mean 
residents can access service as soon as 
they move into a property. 

“For the markets we announced, 
there’s a large density of MDUs,” 
Davis says. “We have the advantage of 
going to market with Instant Internet 
services, which gives the same benefits of 
Quantum Fiber and instant activation.” 

Another benefit of the MDU service 
is that in addition to serving residents, 
it also serves businesses and the rental 
staff. “Residents and businesses of the 
MDUs, including the rental office, 
all get the benefit of instant delivery,” 
Davis says. 

Though providing 1 Gbps has been 
a new speed standard that fiber-to-
the-home providers are following, 
Quantum Fiber is set on preparing its 
network for upcoming speed surges. 

“The way we’re looking at this is the 
demand for bandwidth will continue to 
grow,” Davis says. “With the metaverse 
and the fact that consumers have, on 
average, 20 connected devices in the 
home, we strongly believe that the future 
is multi-gig, and this is the next step in 
Lumen’s journey to deliver multi-gig 
service across our footprint over time.” 

In August, the service provider 
launched an 8 Gbps tier to select 
residents and small businesses in cities 
near Denver, Minneapolis and Seattle. 

Lumen is using XGS-PON 
technology to provide the 8 Gbps 
symmetric service. In addition, Lumen 
will install a permanent network 
interface and router at the premises 
that’s separate from the customer’s 
Wi-Fi, allowing for what it says is easy 

Wi-Fi activations and simple upgrades 
as technology evolves.

In addition to 1 Gbps fiber 
broadband service, Quantum Fiber 
customers can also access the telco’s 
360 Wi-Fi service. For new customers, 
the number of pods provided (up 
to four) will be determined by a 
technician during professional 
installation. For existing customers, 
the number of pods (also up to four) 
for self-installation will be based on the 
square footage of the customer location. 

“It’s not just about offering 
fast speeds but also things such as 
pricing,” Davis says. “It’s those service 
experiences we’re trying to wow 
customers with in addition to the ultra-
fast speeds.” 

SMB EFFECT

As Lumen’s Quantum Fiber rolls fiber 
into more neighborhoods, the service 
provider can regain and drive more 
share in the small-business market. 
Its network will continue to pass 
businesses and government sites that 
could also benefit from new services. 

Quantum Fiber will reach more 
than 12 million locations over the next 
five years. It is passing businesses and 
public entities. 

“We are already a dominant fiber 
player in the enterprise space, so we’re 
certainly going to take advantage of 
the opportunities from small and 
medium businesses [SMBs], enterprises 
and households we pass with fiber,” 
Davis says. He adds that the service 
provider offers its SMB services with 
straightforward pricing and packaging.

“The great thing about fiber is we are 
able to create a package tailored for small 
businesses that includes multi-gig speed 
broadband and security,” he says. 

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

1 Gbps is a new speed standard for  
FTTH providers, but Quantum Fiber is set 
on preparing its network for upcoming 
speed surges.
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Westfield Gas + Electric (WG+E)  
Sets Broadband Pace for  
Western Massachusetts

The electric provider offers new fiber-based broadband and economic development 
opportunities for underserved residents and businesses. It could serve as a model for other 
nonurban areas across the U.S. 

By Sean Buckley / Broadband Communities

Westfield, Massachusetts, has long been known as 
Whip City, a name it acquired when it became the 
prominent center of the buggy whip industry during 
the 19th century. Today, the city in the western part 

of the state is becoming the hub for fiber-based broadband 
because its municipal utility, Westfield Gas + Electric (WG+E), 
is building a network for residents and businesses. 

Through Whip City Fiber, WG+E offers gigabit internet 
service delivered directly across a fiber optic network to 
homes and businesses in the city of Westfield. Similar to other 
utilities, the journey to becoming a fiber broadband company 
began in the 1990s when it used fiber to implement a 
supervisory control and data acquisition (SCADA) network to 
automate utility services. The utility drew on that experience 
to launch Whip City Fiber in 2015.

WG+E received permission from the Westfield City Council 
in 2017 to petition for a $15 million bond to fund the rollout of 
fiber infrastructure that would cover 70 percent of the city. 

Tom Flaherty Sr., general manager 
of WG+E and Whip City Fiber, says 
the impetus for the fiber-to-the-home 
(FTTH) network was driven by the 
fact that the city could not get decent 
service from the local cable provider. 

“The incumbent cable operator’s 
coax system was unreliable,” he says. “I 
was working remotely with a 250 Mbps 
connection, and I would get no more 
than 10 Mbps if I was lucky.” 

Nearby towns, which consist of mountainous regions, also 
needed more broadband options. They had little choice other 
than dial-up or, if they were lucky, low-speed copper-based 
DSL or satellite. 

“A couple of nearby communities reached out to us and 
asked what we were doing in Westfield,” Flaherty says. “By 

then, we were the experts because we had a year under our 
belts. Being a municipal utility, we said, ‘We’re here to help.’” 

It was clear that a large area of Massachusetts was 
underserved, so a top priority was building a backbone 
network through a partnership with the Massachusetts 
Broadband Institute (MBI), whose mission is to make 
affordable, high-speed internet available to all homes, 
businesses, schools, libraries, medical facilities, government 
offices and other public places across Massachusetts. MBI 
works closely with the governor’s administration, the state 
legislature, municipalities, broadband service providers and 
other key stakeholders to bridge the digital divide in the state. 

“At the time, the state wanted to bring the middle mile 
out through the [MBI’s] State Broadband Initiative Program,” 
Flaherty says. “They wanted to leave it at that and see if 
Spectrum/Charter or Comcast would pick it up.” 

ONGOING EXPANSION

Whip City Fiber provided service to more than 70 percent 
of the Westfield community by the end of 2018. In 2022, it 
added 1,500 new service locations to the Westfield network, 
including upper Montgomery Road in Wyben; Russell 
Road near the Tekoa Country Club; areas around Orange, 
Meadow, and Franklin Streets; and the Hampton Ponds area. 

Having completed a two-year build, the service provider 
plans to bring fiber broadband service to 12 new service areas 
in Westfield over the next several months. Construction began 
in the summer of 2022 and will continue through winter 2023. 

Whip City Fiber now spans more than 152 miles of 
network and delivers symmetrical, 1 Gbps broadband. By 
2025, it expects to provide broadband internet service to all of 
Westfield and expand speeds to 10 Gbps.

 “As of today, we have built the Whip City Fiber FTTH 
network to more than 80 percent of our city, but we know 

Tom Flaherty Sr.
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there’s more work to do,” Flaherty said 
in a video about the buildout plan. 

COMMUNITIES PICK UP

The success of the Westfield network 
positioned Whip City Fiber as a leader 
among surrounding communities in 
2018. 

Whip City Fiber became a network 
project manager to 19 Western Berkshire 
Mountains region municipalities that 
wanted to replicate the WG+E fiber 
network. These communities, which 
own and fund the networks, ranged in 
size from 200 homes to 3,000 homes in 
Becket, Massachusetts. 

WG+E assisted the towns in 
building networks and performing 
other roles, such as managing 
projects and ensuring the networks 
function. The utility also provides 
billing, customer service and remote 
troubleshooting of customer routers. 

“In the end, it worked out for those 
communities and is now working out for 
us,” Flaherty says. “We picked up almost 
8,000 customers and are the internet 
service provider operator for all 19 of 
these communities plus Westfield.” 

In addition, the 20 communities 
applied for the second installment 

of the FCC Connect America Fund 
(CAF-II). They secured a $10 million 
grant, which will start being paid out 
this year. 

“The CAF-II funding is another 
way for these communities to pay off 
their debt,” Flaherty says. 

In partnership with the MBI, WG+E 
works with communities including 
Rowe, Charlemont, Heath and Lydon in 
a geo cluster to ensure network reliability 
and redundancy if storms hit. 

“This provides another level of 
reliability these towns need,” Flaherty 

says. “There are no cell signals in these 
towns, so they rely on the FTTH 
network as their primary mode of 
communication.” 

NAVIGATING MAKE-READY

The biggest challenge WG+E initially 
faced as it started to build out fiber in 
Westfield and the surrounding towns 
was navigating the utility make-ready. 

Make-ready is the process of 
preparing a utility pole to receive a new 
fiber attachment. It must be completed 

WG+E’S FIBER NETWORK  
CREATES ECONOMIC IMPACT 

WG+E’s Whip City Fiber has fast become a critical economic enabler 
for Westfield, Massachusetts. A recent study by Futuriom Research, 
sponsored by OFS, showed that the community realized more than 
$88 million annually in job-related benefits from installing fiber 
broadband. 

Several local businesses lease dark fiber from Whip City for 
their operations, including medical facilities, a regional bank, and a 
local manufacturing firm with multiple sites in the area. The service 
provider generates between $2 million to $4 million a year in 
revenue, which is invested in expanding the network and delivering 
broadband to more city residents.

By 2025, Whip City Fiber expects to provide broadband internet service to all Westfield and expand rates to 10 Gbps. 
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when a provider expands fiber service to 
a new geographical area. 

Because local governments, electric 
companies, telephone companies or 
various entities own utility poles, 
cooperation with a pole owner is 
necessary for a new provider laying fiber 
to add anything new to a certain pole. 

WG+E found working with the local 
incumbent telco during the make-ready 
process challenging. “Verizon was 
difficult to work with because the state 
had no control over [Verizon],” Flaherty 
says. “The upside was that National Grid 
and Eversource stepped up.”

Flaherty added that the utility 
received support from former 
Massachusetts Gov. Charlie Baker and 
Lt. Gov. Karyn Polito. “The good part 
about this administration was it never 
gave up,” he says.  

Comcast and Spectrum built out 
four to five communities, and WG+E 
completed all but one in one last town, 
whose underground conduit collapsed 
so it could not push the fiber through. 

Flaherty says this community “will 
get done this spring, so all communities 
we’re responsible for will be built out.” 

WG+E helped MBI reduce make-
ready costs. Under MBI’s Last Mile 
Program, the state invested more 
than $57 million to provide residents 
in 53 north-central and western 
Massachusetts towns. 

“The total make-ready cost was $20 
million when the project first came out, 
which was broken down to $1 million 
for each community,” Flaherty says.  

WG+E carefully analyzed the utility 
poles by hiring retired line workers as 
project managers. “These former line 
workers went out to these towns and 
looked at the make-ready work and 
found that some poles did not need to 
be replaced,” Flaherty says. “We saved 
about $3 million, which is real money 
– and another benefit we provided in 
partnering with these communities.” 

LEVERAGING UTILITY 
EXPERIENCE 

An electric and gas utility, WG+E has an 
advantage in that it can utilize its own 
utility experience and infrastructure. It 
has bucket trucks to perform installation 
and necessary work in the communities 

it serves. It also has emergency contracts 
with outside crews. 

“The upside of our partnerships with 
these communities is that we have a $3 
million billing system, the collections 
capability and technical staff,” Flaherty 
says. “We have efficiencies of scale and 
can help them pay off debt, hopefully 
turn a profit, and have some nontax 
revenue come into their communities.” 

Today, the utility is in the process 
of signing 10-year contracts with the 
19 communities. This will help it set up 
the infrastructure and budget it needs 
long-term. 

Like other companies, WG+E 
continues to try to mitigate supply-chain 
issues. For example, on the electric side, 
the company ordered a bucket truck that 
cost $190,000. This exact truck, which 
still needs to be delivered, now costs 
$330,000. “We have to plan accordingly 
to get all our equipment,” Flaherty says. 

WG+E continues to attract new 
talent to Whip City Fiber. For instance, 
the provider picked up employees from 
local incumbent Comcast. 

It will also have electrical line 
workers hang fiber on poles. However, 

MASSACHUSETTS BROADBAND INSTITUTE’S LAST MILE INFRASTRUCTURE 
PROGRAM ENHANCES STATE BROADBAND AVAILABILITY

The Massachusetts Last Mile Program is making 
strides. Spearheaded by former Massachusetts 
Gov. Charlie Baker and Lt. Gov. Karyn Polito’s 
administration, the program has delivered 
broadband services to about 26,000 premises, 
including households and small businesses, in 
53 north-central and western Massachusetts 
towns. As of December 2022, 46 of the 53 Last 
Mile Program towns had completed projects 
that are “fully operational” (delivering high-speed 
connectivity to at least 96 percent of premises 
within a community). The remaining communities 
have “partially operational” networks and additional 
customer connections that are ongoing or in final 
stages of construction. 

During an event held in December, the outgoing 
Baker-Polito administration detailed its strategy to 
leverage more than $350 million in anticipated state 
and federal funding to address digital equity and 
broadband infrastructure gaps that exist statewide, 

an effort that will build on the success and lessons 
learned from the Last Mile Program and initial 
COVID-19 response. The Last Mile Program was 
made possible through a partnership among state 
government, municipalities, private providers, utilities 
and construction contractors. Massachusetts has 
invested more than $57 million in direct state grants 
through the Last Mile Program, which supported 
several key network buildouts: 

• Municipally owned networks, including in 
Ashfield, that were aided by WG+E

• Private provider-led projects were identified 
through public procurements launched by the 
Massachusetts Broadband Institute, including 
the Broadband Extension Program for nine 
“partially served” towns and the Flexible Grant 
Program. Comcast, Charter, Fiber Connect and 
WiValley received grants to complete projects in 
unserved and underserved communities. 
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when a 144-count fiber needs to be 
spliced, a fiber tech will be on the splice 
trailer. “Whip City Fiber has transferred 
some employees from different divisions, 
and some have become apprentice line 
workers,” Flaherty says. 

COMMUNITIES TAKE ACTION

Whip City Fiber has begun working 
with multiple nearby communities 
seeking to improve their broadband 
situations. Nearby West Springfield was 
in the same boat Westfield was a decade 
ago – it wasn’t getting good services 
from the incumbent provider. 

After signing a 10-year contract, 
WG+E is getting its make-ready 
estimates back. Flaherty says 
construction in West Springfield will 
begin this year. “We’ll grow out from 
there,” he adds. 

In addition, the utility began 
working with Southwick and Hampden, 
which voted to have it become its 
municipal light plant (MLP). 

For a Massachusetts town to 
become a fiber broadband player, it 
must become an MLP under Chapter 
164 (https://malegislature.gov/laws/
generallaws/parti/titlexxii/chapter164). 
“There’s a whole overreaching process 
to how towns can get into a business 
operation or [an] enterprise fund, so 
all of them become municipal light 
plants, even though they provide fiber 
capabilities,” Flaherty says.  

In other communities, such as 
West Springfield, becoming a fiber 
provider required two votes from the 
city council and a public vote this past 
November to become an MLP.  

INCUMBENTS SHRUG

As WG+E creates new fiber networks 
and becomes an increasingly formidable 
challenger to the established incumbent 
providers, a question takes shape: Do 
the incumbents care? 

Since signing up for Whip City Fiber 
service, Flaherty says, he gets fliers from 
the local cable provider, Verizon, asking 
him to return as a customer. But beyond 
that minimal advertising, “for the most 
part, [Verizon] has not done much,” 
Flaherty comments. “It might do more 
when West Springfield goes live.” 

Verizon also has not tried to 
upgrade its facilities. “Verizon had been 
out there with phone service,” Flaherty 
says. “It had been going to wireless, 
but there have been no infrastructure 
improvements on its network side.” 

RAISING HOME VALUES 

Besides offering benefits for businesses 
and existing residents, the presence of 
fiber raises the home values in the 19 
hill towns Whip City Fiber serves. As 
more fiber has been built out, Westfield 
and other towns have become attractive 
places for people leaving New York and 
other big cities. 

Consider the town of Becket, one 
of the area’s largest communities. 
Traditionally, 60 to 70 percent of the 
community consisted of second homes. 

“People from New York City or the 
suburbs would go to the Berkshires for 
the weekend,” Flaherty says. “What 
happened with COVID-19 is they all 
left because now there is technology 
here that allows them to operate and 
work remotely full time.” 

Broadband is only part of attracting 
new residents to the area. Those from 
New York City find the housing more 
affordable. “People are flipping to 
coming here full-time versus living in 
the city full-time,” Flaherty says. “Some 
of the houses in the area are incredible, 
but they may cost only $500,000 versus 
$2 million to $3 million [in the city].” 

A NEW BLUEPRINT 

Whip City Fiber is making an impact. 
By working with partner communities, 
WG+E was able to get more money to 
pay for project management costs so 
it could quickly build out and turn a 
profit in Westfield. 

The fiber provider’s take rate is 
about 55 percent of the passings, 
exceeding its projection of 25 to 30 
percent to break even. “We’re making 
money and expanding out,” Flaherty 
says. “We’ll be at 100 percent passings 
by 2025 in Westfield, which will be 
reasonable growth.” 

These communities were previously 
far behind in technology, and their 
advancement could be a blueprint for 
other parts of the country. 

“Governor Baker talked about 
how the rest of the country is using 
Massachusetts as a plan,” Flaherty says. 
“All these communities are now in 
the forefront while others have the old 
infrastructure.” 

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

Whip City Fiber became a network project 
manager to 19 Western Berkshire Mountains 
region municipalities that wanted to replicate 
the WG+E fiber network. 
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INDUSTRY TRENDS 

The Internet Is the Brick Wall  
Nostradamus Didn’t See Coming

The road maps Lightwave Logic is creating for the future of photonics will guide people toward the 
focus areas and the technology challenges they can expect as performance demands increase.

By Dr. Michael Lebby / Lightwave Logic

The 16th-century French astrologer Nostradamus 
reputedly looked hundreds of years into the future 
to prophesize the pivotal events shaping humanity. 
Somehow, he overlooked the internet.

The noted clairvoyant is credited for providing timestamped 
prophecies of global-scale catalysts, from the rise and fall of 
beloved leaders and genocidal dictators to the threat of global 
warming and the impact of the COVID-19 pandemic.

Yet what many believe to be the apex of human evolution 
eluded Nostradamus: the proliferation of the internet and the 
dawn of the Information Age. In fairness, it would have been 
difficult for even the most talented seer to predict the speed 
at which information metamorphosed into a commodity. 
However, since the very early days of the internet, futurists 
who envisioned a time when communication could need to be 
delivered and consumed anywhere at any time began charting 
road maps to get people there. Thankfully, as with most 
organizations today, the predictions likely relied on more than 
clairvoyance to prepare for what is coming next, including the 
technologies they’ll need to thrive as the internet evolves. 

The broadband industry significantly increased 
information infrastructure efficiency by transmitting more 
data at higher speeds and with less power, but as the internet 
matures, carefully considering what it will look like in the 
decades to come is necessary. 

Today, fiber optic cables connect billions of endpoints 
around the world, providing a meshlike structure to transport 
the data people send and receive from computers, mobile 
phones, tablets and a growing array of internet of things 
(IoT) devices. Today’s networks move data at speeds once 
unimaginable. Unfortunately, bandwidth already falls short 
of consumer and commercial device connectivity demand, 
including the growing array of devices powering critical, 
time-sensitive applications. 

Acolytes in some circles may hold on to a belief that 
Nostradamus had supernatural superpowers, but modern 
scholars are more apt to tell you he might have just had a firm 
grip on the fact that history tends to repeat itself. Similarly, 
organizations can more effectively prepare for the future of 
the internet by relying on the lessons they learn today. One of 

the best examples to support this has been the International 
Technology Roadmap for Semiconductors created by the 
semiconductor trade group ITRS. The resource has divined 
the future of technology for more than three decades through 
continually updated prophecies on how trends will affect the 
brains of modern electronics and semiconductors. 

Nostradamus would likely be impressed at the level of 
influence the road map imparts on decision-making among 
influential organizations. The most recognized technological 
enlightenment is the organization’s “Red Brick Wall” 
predictions of the challenges that increase in tandem with 
performance achievements. The report enables organizations 
to brace for change and transform the challenges ahead into 
opportunities for innovation.    

The photonics industry has spent an equal amount 
of time examining the impact of the internet and the 
critical components utilized in optical networking – lasers, 
modulators, photodetectors, photonic integrated circuits, 
polymers and material platforms such as dielectrics. The 
precognition of the photonics industry 20 to 30 years into 
the future takes a noncompetitive perspective of where 
technology is headed and, importantly, what life will be like 
for future end users, such as data centers, telecom hubs and 
network operators. 

The broadband industry is doing well, providing the 
innovation that enables upgrading and improving the 
performance of optical network systems. It’s preparing them 
for what is rapidly approaching in the not-too-distant future.

Lightwave Logic’s road maps may be too technical, 
and photonics futurists could better convey to field-level 
engineering teams how things will evolve. Some may read and 
approach Nostradamus’ doomsday prophecies as nebulous and 
left wide open to interpretation, but the road maps Lightwave 
Logic is creating for the future of photonics will guide people 
toward the focus areas and the technology challenges they can 
expect as performance demands increase. 

The “Purple Brick Walls” I pioneered and created while at 
OIDA in the early 2000s illustrate the photonics challenges 
that lie ahead and may not paint the most alarming picture. 
Still, they plot the technologies needed to meet technical-
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performance requirements and cost-
performance requirements. It’s possible 
to point to a pending obstruction and 
effectively determine whether end users 
will have the technology solution needed 
to continue moving forward, meet 
performance requirements, and estimate 
the cost required to complete the 
objective. Imagine this in the automobile 
market for the price of petroleum or gas: 
Will people use cars if gas becomes 100 
times more expensive? Looking into the 
future through this lens shows whether 
end users can effectively meet the cost-
performance requirement.

ELECTRO-OPTIC POLYMER 
ROAD MAP 

The naturally high performance of 
electro-optic (EO) polymers can be 
harnessed to allow faster, more efficient 
data transmission in optical networking 
and the internet. The implementation of 
EO modulators satisfies critical criteria 
of high data rates. Today presages the 
future need for low power consumption, 
tiny footprints and the potential upside 
of performance in demand through the 
next decade. These upside performance 
drivers of EO polymer technology 
will be essential enablers over the next 
decade:

• The ability to run data at least an 
order or magnitude (or 10X) data 
rates today

• The ability to lower power 
consumption an order of magnitude 
(or 10X)

• The need for ultra-small, 
miniaturized devices for increased-
density layouts

Over the past five years, EO 
polymers have been a critical 
component of photonics-based datacom 
road maps, and that will continue well 
into the future.

DATACOM PHOTONICS  
ROAD MAPS 

To effectively interpret the latest hybrid 
PIC datacom road map, the basis of how 
the road map is synthesized is essential, 
beginning with a definition of a hybrid 
PIC from the photonics perspective. 

Figure 1 shows graphs of a hybrid PIC 
photonic integrated circuit that is not a 
pure-play semiconductor. It is a recipe 
for mixing technologies to improve the 
overall performance of the PIC.  

At the left side of the graph 
(shaded in red) is indium phosphide 
semiconductor material, an incumbent 
technology platform for PICs. Silicon 
photonics is on the right side of the 
chart (shaded in green), an incumbent 
technology platform based on silicon 
for PICs. Though these PIC platforms 
have delivered relative success over the 
past decade as pure-play platforms, they 
need more modulator performance. 
Silicon is primarily regarded as 
impractical for laser emission in 
commercial products. Mixing and 
matching photonic materials such as 
EO polymers and dielectrics into these 
incumbent platforms has enabled much 
higher performance in PIC design (as 
shown in the center of the chart).  

The role of EO polymers for hybrid 
PICs can be seen in more detail in 
Figure 2. This is the current version of 
the continually updated datacom road 
map for mixed PICs. The road map 
provides an insight into expectations 

and performance demands for hybrid 
PICs over the next couple of decades 
with technological metrics that are 
engineering imperatives for improving 
and optimizing the efficiency and 
capability of the internet.

Figure 2 shows an axis that includes 
product performance utilizing PIC 
platforms and some essential materials 
and device technologies in component 
design.

In the top left green box (see A in 
Figure 2) are fiber optic transceiver 
modules shown with key specification 
parameters, such as data rate density and 
form factor. In the next green box (see B 
in Figure 2), transceiver link reach and 
cost per data rate in terms of dollars per 
Gbps are forecasted. This detail includes 
cost estimates for a typical end user, 
such as a data center, and users who may 
prefer to pay in volume for transceiver 
products. Also included is a look at the 
industry plan to achieve that, which 
typically is a higher metric of dollars per 
Gbps than the end user or customer’s 
request. This customer pull is familiar 
in datacom as the industry drives for 
higher performance and lower cost. The 
next lower green box (see C in Figure 2)  

Figure 1. A hybrid PIC photonic integrated circuit is a recipe for mixing technologies to 
improve overall performance. 



6 0  B R O A D B A N D  C O M M U N I T I E S  |  w w w. b r o a d b a n d c o m m u n i t i e s . c o m  |  J A N U A R Y/ F E B R U A R Y  2 0 2 3

INDUSTRY TRENDS 

shows transceiver products utilizing a 
shorter optical link length with much 
more stringent dollars per Gbps metrics 
because volumes for more temporary 
links are higher than for longer links.  

On the lower part of the vertical 
axis are technologies that enable the 
performance of the transceiver modules 
and are categorized in actives, meaning 
they require an electrical stimulus 
to provide optical functions such as 
modulators (see D in Figure 2). That 
box also contains passives, which 
provide optical functionality without 
electrical stimulus, such as optical 
waveguides, multiplexers, couplers, etc. 
(see E in Figure 2).  

The horizontal axis is time in years 
and stretches out over the next decade 
in detail. The following decade is on 
the right side of the road map.  The 
road map shows forecast performance 
improvements and expectations from 
left to right.

The yellow box (see F in Figure 2) 
is the key to reading the technology 
road map. Black font, seen mainly from 
2022 to 2026, represents the average 
R&D by the commercial industry to 
develop products. The red font, which 

can be seen mostly from 2026 onward, 
represents significant industry efforts 
for commercialization that are over and 
above-average R&D spending. These 
efforts may be industry-funded, such 
as moonshot or multiplayer consortium 
programs, or they can be innovative 
initiatives by the government, such as 
the Chips Act of 2022.  

The key also contains the definition 
of the road map’s Purple Brick Wall 
and notes that it is a “technology cost 
barrier.” As technologies progress in 
maturity and performance from left to 
right using the horizontal axis in time, 
each technology will experience some 
Purple Brick Wall that needs to be 
mitigated for that technology to keep 
progressing in performance.

SIGNS NOSTRADAMUS MAY 
HAVE MISSED 

One essential aspect of the road map 
is positioning the Purple Brick Walls. 
For example, the uppermost Purple 
Brick Wall is set in 2026 for transceiver 
modules as the product performance 
is expected to exceed 1,600 Gbps or 
1.6 Gbps. Today, the current state-of-

the-art standard is figuring out how to 
design transceivers with this level of 
performance. What components and 
materials technologies will be required 
to improve the transceiver performance 
beyond a Purple Brick Wall needs to be 
clarified. Therefore, data rates of 3.2, 
6.4, and 12.8 Tbps are noted in red font 
to the right of the Purple Brick Wall.  

The upper horizontal white bar (see 
G in Figure 2) represents transceiver 
data rate evolution over the next two 
decades toward 50.4 Tbps and gives the 
data rate density per rack unit or area 
cross section on the front of the server/
router panel. The data rate density will 
reach a Purple Brick Wall in 2027 with 
100 Tbps/1U. Exceeding this metric 
will require significant industry effort, 
as denoted by the red font; the road 
map predicts an increase in data rate 
density to 800 Tbps/1U. The third 
part of the first horizontal bar includes 
the typical form that transceivers will 
utilize. Though octal, small form factor 
pluggable (OSFP), onboard optics 
(OBO) and co-packaged optics (CP) 
are choices today, the road map predicts 
the Purple Brick Wall to be in the 2027 
and 2028 time frame. It expects these 
form factors to reduce size toward a 
micro-form factor, as denoted in the 
red font by Micro-OSFP/OBO/CP.

The second horizontal white bar (see 
H in Figure 2) examines the transceiver 
fiber optic link’s distance and the 
cost per data rate in dollars per Gbps. 
There are two metrics for dollars per 
Gbps: the first is what end users and 
customers, such as data centers in the 
communications community, expect 
to pay. The second is what the industry 
expects to achieve. This horizontal bar 
shows that if end users want a 2km 
transceiver optical link for $0.50/Gbps 
at 800 Gbps, then this translates to a 
transceiver link (two transceivers – one 
at each end) for $800 by 2025. The line 
below indicates that the industry plan 
is roughly $0.50/Gbps by 2025, which 
is approximately $1,600 for the two 
transceiver modules. Though the road 
map does not answer whether end  
users would purchase transceiver 
modules for $1,600, it guides the 
industry to decide what level of effort 

Figure 2. This technology road map for hybrid PICs in datacom applications conveys 
technology trends, challenges and opportunities over the next two decades.
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and performance is needed to secure 
business from end users.

 The third lower horizontal bar 
(see I in Figure 2) contains the road 
map’s active platforms that include 
EO polymer modulators. EO polymer 
modulators are expected to drive the 
optical engines for transceivers over 
the next decade. The first line of EO 
polymers shows the typical device type 
(slot waveguide modulator) designed 
for 1310 and 1550nm wavelengths, 
popular optical wavelengths for fiber 
optics (see J in Figure 2). In 2023, at 
these wavelengths, the EO polymer slot 
modulator key performance metrics 
are 70 GHz EO bandwidth with 
voltage levels of less than 1 volt. This 
represents more than 2X semiconductor 
modulators today and, depending 
on architectural design, perhaps an 
order of magnitude (10X) in power 
consumption savings. As the road 
map moves to the right, the forecasted 
performance of EO polymers increases 
to more than 100 GHz in bandwidth, 
with voltage levels of under 00.5 volts 
(see K in Figure 2). This will enable 
the transceiver demands by end users 
(1.6, 3.2Tbps, etc.) shown on the upper 
white horizontal bars of the exact road 
map (see L in Figure 2).  

The Purple Brick Wall for EO 
polymers is forecasted in the 2028-
2029 time frame with EO bandwidths 
approaching 150 GHz and voltage levels 
below 0.5 volts (see M in Figure 2). 
Optical modulators with this type of 
performance could quickly drive data 
rates of 200 Gbps NRZ (a simple square 
wave or castellated waveform) as well 
as 400GBaud PAM4, which is more 
than double the performance of today. 
For example, a four-four-channel baud 
PAM4 modulator PIC enables 1.6 Tbps 
transceivers, and a highlight-channel 
baud PAM4 PIC could potentially be 
3.2 Tbps transceivers.

The following active category 
directly below EO polymers includes 
modulators that utilize plasmonics (as 
well as EO polymers) in their design 
(see N in Figure 2). These modulators 
have the potential to be the fastest EO 
polymer modulators forecasted on the 
road map, with EO bandwidths that 
can exceed 300 GHz (see O in Figure 

2). With this level of bandwidth, 
these devices could enable super-fast 
transceivers and achieve the metrics 
forecast over the next decade. 

Figure 3 shows the exact road map 
with an extra level of analysis. This 
purple region roughly covers all the 
Purple Brick Walls that have taken an 
approximate “S” shape (see P in Figure 
3). The right-most front of this purple 
region is represented by EO polymer 
technologies such as slot and plasmonic 
(see Q in Figure 3). This indicates 
that with average R&D investment, 
the performance of EO polymers 
will exceed that of other modulator 
technologies. The lagging fronts of the 
purple region (see R and S in Figure 3) 
show that extra industry R&D effort 
is needed to achieve the forecasted 
metrics that datacom transceivers using 
hybrid PICs will require. 

If Nostradamus had had the benefit 
of road mapping his predictions, they 
might have been less opaque. Today, 
people have the considerable advantage 
of a few hundred years of human 
advancements and a burgeoning 
perspective on learning from tech 
failures and achievements. People can 
accurately forecast what photonics end 

users want to see to improve the future 
and show how technologies will prevent 
their growth or enable the broadband 
industry to help them move forward. 

Looking at the living hybrid PIC 
datacom road map, it’s possible to see 
that some technologies will require vast 
levels of investment; others, such as EO 
polymers, have natural attributes to ease 
the integration of innovative, super- 
high-speed transceivers. The future 
has always been exciting to look at. If 
Nostradamus could have looked into the 
future using the lens of today, doomsday 
prophecies might have looked more 
like road maps to improving optical 
networks and the internet. 

Figure 3. This is a technology road map for hybrid PICs in datacom applications with the 
overall trends for technology “Purple Brick Walls.”

Dr. Michael Lebby is the CEO of 
Lightwave Logic.
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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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