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Abstract

Fiber networks have revolutionized connectivity, uniting people across the globe with high-speed Internet
and fostering collaboration. But not everyone is benefiting. Rural areas have been largely left out of the
broadband expansion. More than 30 million Americans are in areas without broadband infrastructure,
making it impossible to access affordable and reliable high-speed Internet. Reaching these targeted homes
and communities is expensive, time-consuming, labour-intensive, and prone to human errors.However,
the game-changing capabilities of artificial intelligence (Al) are transforming fiber network deployment
and management, providing a valuable first-mover advantage.

Fiber networks have revolutionized connectivity, uniting people across the globe with high-speed Internet
and fostering collaboration. But not everyone is benefiting. Rural areas have been largely left out of the
broadband expansion. More than 30 million Americans are in areas without broadband infrastructure,
making it impossible to access affordable and reliable high-speed Internet. Reaching these targeted homes
and communities is expensive, time-consuming, labour-intensive, and prone to human errors. However,
recently passed US laws changed the outlook toward fiber networks in unserved and underserved
communities.

New federal grant programs aim to get all Americans online by funding partnerships between states or
territories, communities, and stakeholders to build infrastructure to provide high-speed Internet to
everyone. With many providers seeking to expand their reach into underserved areas, there is a significant
first-mover advantage for those able to secure subsidies. Most ISPs use traditional and highly manual
methods of fiber network deployment, complete with challenges. However, the game-changing
capabilities of artificial intelligence (Al) are transforming fiber network deployment and management,
providing a valuable first-mover advantage. Al-powered fiber deployments significantly ease the effort in
broadband expansion, allowing underserved communities and residents to receive the economic,
educational and healthcare benefits usually reserved for urban or suburban areas.

The telecommunications industry is one of the largest sectors in North America where Al is making a
significant impact in fiber optics. The ongoing expansion of 5G networks and the increasing demand for
high-speed Internet require more efficient management of fiber optic infrastructure. Al is helping telecom
companies automate network operations, optimize traffic management, and improve fault detection in
fiber optic cables.

Major telecom and internet operators like Verizon, Frontier, and AT&T are leveraging Al to monitor and
manage their fiber optic networks in real time. Al algorithms analyze vast amounts of data collected from
fiber optic networks to detect anomalies, predict potential failures, and automatically reroute traffic to
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prevent disruptions. This predictive maintenance capability reduces downtime and minimizes customer
service interruptions while lowering operational costs for telecom providers.

Additionally, Al-powered automation enables telecom companies to optimize bandwidth allocation based
on real-time demand, ensuring that networks remain highly efficient even during peak usage. With Al, the
telecommunications industry is enhancing the reliability of fiber optic networks and preparing for the
future demands of technologies like 5G, the Internet of Things (IoT), and smart cities.

C3ntro Telecom (C3ntro), a leader in global telecommunications and fiber infrastructure provider,
announces the expansion of its cutting-edge, Al-enabled fiber network into the United States for the first
time. The expansion, which began construction in January 2025, in the Phoenix metro area, shows C3ntro's
commitment to supporting the increasing demand for Al-driven data centers and global connectivity.
C3ntro Telecom celebrates groundbreaking expansion into the U.S. with an Al-powered fiber network in
Phoenix, AZ! The expansion shows C3ntro's commitment to supporting the increasing demand for Al-
driven data centres and global connectivity.

With a proven track record of deploying over 3,000 km of dark fiber across Mexico's most important cities
like Mexico City, Querétaro, Monterrey, Guadalajara, Puebla and Cancun, C3ntro is now bringing its
expertise to one of the world's most competitive telecom markets. The company played a pivotal role in
the transformation of Querétaro as a premier data centre hub in the Region, through the deployment of
new robust and diverse fiber routes and an advanced Data Center Interconnect network that links more
than 20 data centres, providing hyperscalers, cloud service providers, and enterprises with seamless, high-
capacity connectivity. C3ntro aims to replicate this success in Phoenix by interconnecting key data centres
with multiple conduits and enabling a robust digital ecosystem.

Phoenix is rapidly becoming a significant data centre market in North America, with one of the highest
growth rates in new deployments. Its strategic location, abundant energy resources, and favourable
business environment make it a prime destination for hyperscalers and cloud providers looking to expand
their footprint. C3ntro’s expansion into Phoenix to establish a state-of-the-art fiber network will support
the Region's booming demand for high-capacity, low-latency connectivity.

Today, the Fiber Broadband Association (FBA) released a groundbreaking report, Accelerating Al with
Fiber: Systems and Strategies, highlighting fiber broadband as the foundation for Al-driven innovations
across data centres, networks, and smart home applications. To create the report, FBA engaged with
advisory firm Entropy, Inc., to study the impact of Al and fiber. The research reveals that Al needs data,
data needs data centres, and data centres need fiber connectivity.

As Al reshapes industries and drives skyrocketing data demands, the report underscores fiber broadband's
critical role in delivering the ultra-fast speeds, low latency, and high-capacity infrastructure necessary to
sustain Al's exponential growth. Without fiber, Al-powered advancements ranging from real-time cloud
computing to autonomous systems will be limited by network constraints.

The report highlights fiber's critical role across three key areas of Al-drive innovation:

Al Data Centers: Al applications and deep learning models require vast data processing, which fiber makes
possible by ensuring seamless, high-speed connectivity between processors, GPUs, and cloud storage. Al's
reliance on real-time, high-performance computing makes fiber indispensable to the modern data centre.
Al Fiber Networks: As Al advances, networks are evolving with Al-powered automation to manage
bandwidth, enhance efficiency, and ensure low-latency performance. Fiber networks are being architected
to support Al-ready infrastructures, accelerating edge computing, cloud connectivity, and real-time
decision-making.
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Al Fiber Homes: Al-powered homes are emerging, where fiber connectivity enables Persistent Contextual
Hyper-Personalization (PCHP)- an Al-driven experience that adapts and learns from user behaviour. This
unlocks seamless telehealth, immersive gaming, and Al-led education, ensuring users receive hyper-
personalized, real-time digital experiences.

"Al is only as powerful as the network that supports it," said Gary Bolton, President and CEO of the Fiber
Broadband Association. "Fiber is the only broadband technology capable of delivering the speed,
scalability, and reliability Al requires- from hyperscale data centres to smart homes. This report
demonstrates why fiber is the backbone of the Al revolution."

Fiber broadband is more than just an enabler of Al- it is the infrastructure that will determine Al's success.
The report emphasizes that today's networks cannot fully support the massive growth in Al applications,
which require increased fiber density, expanded middle-mile infrastructure, and next-generation fiber
networks. Al's future depends on a fiber-powered ecosystem capable of supporting trillions of transactions,
cloud-based learning models, and the integration of Al across industries, including healthcare, logistics,
retail, and IoT.

The report highlights real-world Al and fiber convergence examples, including Lumen's Private
Connectivity Fabric, Adtran’s middle-mile optimization, and Calix’s Al-driven operations cloud.

Access the full report, Accelerating Al with Fiber: Systems and Strategies, here and stay updated by
subscribing to the Fiber Broadband Association’s weekly newsletter here.

About the Fiber Broadband Association

The Fiber Broadband Association is the largest and only trade association that represents the complete
fiber ecosystem of service providers, manufacturers, industry experts, and deployment specialists
dedicated to the advancement of fiber broadband deployment and the pursuit of a world where
communications are limitless, advancing the quality of life and digital equity anywhere and everywhere.
The Fiber Broadband Association helps providers, communities, and policymakers make informed
decisions about how, where, and why to build better fiber broadband networks. Since 2001, these
companies, organizations, and members have worked with communities and consumers to create the
critical infrastructure that provides the economic and societal benefits only fiber can deliver. The Fiber
Broadband Association is part of the Fiber Council Global Alliance, which is a platform of six global
FTTH Councils in North America, LATAM, Europe, MEA, APAC, and South Africa.

Challenges:

Fiber networks have revolutionized global connectivity, enabling high-speed internet access and fostering
collaboration. Yet, rural communities continue to be left behind. Over 30 million Americans still live in
areas without broadband infrastructure, making affordable and reliable high-speed Internet unattainable.
Extending fiber networks to these underserved locations is expensive, time-consuming, labour-intensive,
and often prone to human error. Moreover, traditional, manual deployment methods create additional
hurdles for Internet Service Providers (ISPs) aiming to close the digital divide.

Opportunities:

Recent legislative changes in the U.S. have shifted the outlook for fiber expansion in unserved and
underserved regions. New federal grant programs are creating partnerships among states, territories,
communities, and stakeholders to fund the infrastructure needed to deliver high-speed Internet to every
American. Providers that move quickly to tap into these subsidies stand to gain a strong first-mover
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advantage. Integrating artificial intelligence (AI) into fiber network deployment is a game-changer,
reducing the complexity and labour involved. Al-powered approaches enable faster, more efficient
broadband expansion, offering underserved communities critical access to economic, educational, and
healthcare opportunities once limited to urban and suburban areas.

Future Progress:

As Al technologies evolve, fiber network deployment will become increasingly automated, precise, and
cost-effective. Future advancements promise to minimize human error, streamline planning and
construction, and enhance maintenance efforts. With continued federal investment and technological
innovation, the vision of universal high-speed internet access—bridging the rural-urban digital divide—
moves closer to becoming a reality.

Background

Fiber networks have revolutionized global connectivity, providing high-speed internet access and fostering
collaboration. Yet, many rural communities are still left behind. Over 30 million Americans live in areas
without broadband infrastructure, making affordable, reliable high-speed Internet inaccessible. Expanding
fiber networks to these underserved areas is expensive, time-consuming, labour-intensive, and prone to
human error, especially with traditional deployment methods.

However, new U.S. federal grant programs encourage partnerships among states, communities, and
stakeholders to fund the infrastructure for universal broadband access. Providers that act quickly stand to
benefit from a strong first-mover advantage.

Artificial Intelligence (Al) is emerging as a game-changer in fiber network deployment. Al-powered
methods significantly reduce complexity, automate tasks, and minimize human error, accelerating
broadband expansion efforts. This new approach allows underserved communities to access the economic,
educational, and healthcare opportunities traditionally reserved for urban areas.

Industry Trends

The telecommunications sector is experiencing a major transformation through Al. Major telecom
companies like Verizon and AT&T are using Al to:

e Monitor fiber optic networks in real-time.

e Detect anomalies and predict failures.

e Optimize bandwidth allocation.

e Reduce service downtime and operational costs.

The adoption of Al is critical for handling the future demands of 5G, IoT, and smart cities.

Company Spotlight: C3ntro Telecom’s Expansion into the U.S.

C3ntro Telecom (C3ntro), a leader in global telecommunications, recently announced its expansion into
the United States, beginning in Phoenix, Arizona. The company has a proven track record of deploying
over 3,000 km of dark fiber across major cities in Mexico. In Querétaro, C3ntro helped transform the
Region into a premier data centre hub.

By entering the competitive U.S. market, C3ntro aims to leverage its Al-enabled fiber network expertise
to build a robust digital ecosystem in Phoenix—interconnecting key data centres with multiple conduits
and supporting the booming demand for high-capacity, low-latency connectivity.
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Phoenix is rapidly becoming a significant data centre market due to its strategic location, abundant energy
resources, and business-friendly environment.

The Role of Fiber in Al's Future

The Fiber Broadband Association’s new report, Accelerating AI with Fiber: Systems and Strategies,

highlights fiber broadband as the critical foundation for Al innovation across:

e Al Data Centers: Fiber enables high-speed connectivity for real-time cloud computing and deep
learning models.

e Al Fiber Networks: Al-powered automation optimizes bandwidth and ensures low-latency
performance.

e Al Fiber Homes: Fiber enables Persistent Contextual Hyper-Personalization (PCHP) experiences in
homes, supporting telehealth, immersive gaming, and Al-led education.

According to the FBA, fiber is the only broadband technology capable of delivering the speed, scalability,

and reliability needed to support Al's explosive growth. Without sufficient fiber infrastructure, Al

advancements will be severely limited.

Challenges and Opportunities

Challenges:

e High cost and labour intensity of deploying fiber in rural areas.

e Traditional manual methods increase human errors.

e Overcoming infrastructure gaps in underserved regions.

Opportunities:

o New federal grants supporting fiber deployment.

o First-mover advantages for providers expanding quickly.

o Al-powered methods improve efficiency, accuracy, and speed of deployment.

o Potential for rural communities to benefit from economic, educational, and healthcare improvements.
Future Progress: With evolving Al technologies and sustained government investment, fiber network
deployment will become even more automated and accessible, moving closer to bridging the rural-urban
digital divide.

Al in Fiber Optics and Telecommunications

Fiber-optic networks form the high-speed backbone of modern telecom. Today, telecom operators are
applying artificial intelligence (Al) to make these networks smarter, faster, and more reliable. Al-driven
analytics can sift through vast network data to identify bottlenecks, optimize fiber routes, and enhance
overall performance. In practice, this means faster broadband speeds, lower latency, and higher uptime
for customers. Fiberlight reports that operators using Al see “faster speeds, reduced latency, and greater
reliability” as Al optimizes routing and traffic. Al also forecasts capacity needs based on usage trends,
helping operators plan upgrades before congestion.

Al-Driven Deployment and Network Design

Al is transforming how fiber networks are planned and built. In deployment, Al algorithms analyze
geographic, demographic, and infrastructure data to determine the most efficient fiber routes. For example,
machine learning models can process maps of population density, terrain, and existing cables to select
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optimal paths for new fiber lines. In lab and field tests, Al has helped cut the traditional design cycle by

roughly half: manual fiber design might take 45—60 days, whereas Al-assisted design can be done in about

25 days. This speed-up occurs because Al automation reduces routine tasks, rework, and errors. AT&T’s

network group, for instance, uses deep learning on aerial images and geospatial data to decide whether to

bury new fiber underground or string it on poles — a decision that used to require costly site visits.

e Route Planning: Al tools ingest data on homes, businesses, and geography to plot fiber routes that
reach the most customers at the lowest cost. They can also predict future demand, letting operators
prioritize areas for buildout.

o Automated Testing & Design: Al streamlines fiber link testing and budgeting. It can auto-generate
detailed design drawings (bill of materials, splitter info, permits, etc.) and even simulate fiber
performance along a route. This ensures a right-first-time build and cuts manual drafting.

o Capacity Planning: With Al, carriers can dynamically allocate bandwidth. Al analyzes traffic patterns
to forecast where more capacity will be needed, helping avoid overbuilding or choke points in the
network.

By automating these outside-plant (OSP) tasks, telcos save time and money in deployment. Wipro notes

that Al-led network planning "provides a first-mover advantage" by speeding broadband expansion into

underserved areas.

Al in Maintenance and Fault Management

Once the fiber is deployed, Al powers smarter maintenance. Predictive maintenance uses machine

learning to spot trouble before customers notice. Al can flag subtle anomalies that presage a failure by

continuously monitoring signals, temperatures, and error logs in fiber equipment. For example, if signal
levels slowly degrade or a splice shows intermittent loss, an Al system will alert engineers early. This
proactive approach "minimizes downtime, reduces repair costs, and helps ensure uninterrupted service."

Al also speeds up fault detection and repair. Traditionally, crews had to trace faults, a time-consuming

process manually. Now Al-powered automation can rapidly locate a fiber cut or failing component.

Telecom data show that AI “allows for rapid identification and isolation of network faults,” significantly

cutting repair times. Verizon, for example, uses proprietary AI/ML software to scan millions of annual

excavation (811 “Call Before You Dig”) requests. By learning from historical dig data and excavation
records, it flags high-risk digs and notifies excavators to prevent cable cuts. Verizon reports this system
could reduce several hundred fiber cuts yearly, avoiding costly outages.

o Predictive Maintenance: Al models use sensor and performance data to forecast equipment or fiber
failures. Operators can then service or replace parts on a schedule, avoiding unexpected outages.

o Fault Detection: Machine learning algorithms pinpoint degradation such as fiber attenuation or
connector faults. Telecompetitor notes Al “can identify fiber cable degradation or signal interference
quickly," letting crews fix issues before customers are affected.

o Damage Prevention: Data-driven risk analysis helps prevent physical damage. (Aside from Verizon’s
example, some carriers use Al on drone or satellite images to spot threats along aerial fiber routes,
though this is an emerging practice.)

Network Optimization and Performance
Beyond deployment and fixes, Al continuously tunes the fiber network. For example, Al-driven systems
monitor traffic in real-time and can reallocate bandwidth to where it's needed most. If one area suddenly
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has heavy usage, Al can prioritize that traffic and defer non-critical servicesTelecompetitor explains that
predictive Al can “automatically adjust bandwidth allocation based on current demand,” ensuring that
high-priority applications get the resources they needThis adaptive management keeps the fiber network
highly efficient and responsive.

Al can also improve overall reliability. By modelling user behaviour and growth trends (e.g., more video
streaming or IoT devices), Al helps forecast long-term capacity needs and schedule upgrades before
congestion hits. Combined with automated provisioning tools, this means service providers can scale the
network smoothly. Fiberlight notes that Al boosts performance and "enables operators to plan for future
growth while avoiding congestion and service degradation". Al-driven optimization translates to higher
speeds and a better user experience across the fiber network.

Key Benefits for Telecom Operators

Al yields multiple advantages for fiber-based telecom companies. In summary, operators see:

o Greater Efficiency: Routine tasks like network design, configuration, and monitoring become
automated. This frees engineers from menial work. For example, Al-driven design cuts "manual tasks,
corrections, and mistakes," speeding up the rollout.

o Cost Savings: Predicting and preventing failures reduces expensive truck rolls and repairs. Verizon
highlights that proactive Al can prevent “costly repairs” by stopping problems before they start.
Telecompetitor notes that moving from reactive to proactive maintenance "saves time and money."

o Improved Reliability: Early fault detection and self-healing reduce downtime. Fiberlight reports that
Al helps maintain “uninterrupted service” by spotting issues early. Customers benefit from fewer
outages and better service quality.

e Optimized Performance: Al can dynamically balance loads, reducing congestion and using fiber
capacity entirely. This leads to better network performance and happier usersFaster Time-to-
Market: Automated planning and design let operators build out fiber networks more quickly and
flexibly. Al-enabled route planning identifies the best areas to expand, helping companies capture new
markets faster.

These gains make fiber networks more scalable and cost-effective. Operators can redeploy human teams

to value-added innovation, while Al handles routine optimization and monitoring.

Examples of Al in Fiber Networks (U.S.)

Major U.S. telecom companies are already deploying Al in their fiber operations:

e Verizon: Uses Al and machine learning on underground utility (811) data to predict fiber-cut risks.
By analyzing millions of dig requests and historical cut records, Verizon’s system flags high-risk
excavations and alerts crews or contractorsThis proactive approach “reduces the chance” of cutting
buried fiber and keeps customers connected.

o AT&T: Applies Al across all phases of its fiber business. In planning (Day Zero), AT&T's Al models
forecast demand by analyzing how device usage in fiber-fed homes will grow. AT&T also uses deep
learning to decide on "bury vs pole" for new fiber, viewing satellite and street-level images instead of
dispatching survey crews. During rollout (Day One), Al acts as a quality co-pilot, auditing buildouts
to prevent errors. And for ongoing maintenance, AT&T uses Al to spot network anomalies and suggest
configuration tweaks. (Industry reports note that AT&T “has been using Al and machine learning to
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predict when and where network failures might occur,” analyzing data from fiber and cell sites to give
early warnings.

C3ntro Telecom: A global fiber provider recently entering the U.S., C3ntro is launching an “Al-
powered fiber network". According to industry news, C3ntro’s U.S. expansion will use Al
to “analyze real-time data, improving traffic management and reducing latency” . Their solution
emphasizes continuous monitoring and predictive maintenance — using Al to detect issues before they
impact users. C3ntro highlights benefits like automated bandwidth management and anomaly
detection, which boost efficiency and uptime.

Lumen Technologies: Once CenturyLink, Lumen is leaning heavily on its fiber backbone in the Al
era. Lumen's network CTO reports that demand for Al drives the "largest expansion of the internet"
and helps the company fuel its fiber business. Lumen has committed to buying vast quantities of new
fiber (e.g. securing 10% of Corning's cable capacity through 2027) to meet the needs of Al data centres
. While this is about capacity, it reflects a strategy to invest in Al-ready fiber infrastructure. Lumen
also uses Al internally for network optimization, such as dynamically allocating wavelength services
to hyperscale customers.

Frontier Telecommunications: Frontier Telecommunications, the largest pure-play Fiber operator in
the US, has introduced an Al based Network as a Service (NaaS) leveraging Nile’s Al platform.
Frontier said the Nile platform enables businesses to fully utilize secure connectivity while
spending less time and resources operating their networks. This new offering saves Frontier’s
business customers time, money and resources by reducing the operational burden of managing
their networks.

Each of these examples illustrates Al tackling real challenges in fiber networks — from preventing physical
damage to intelligently managing traffic — producing tangible gains in reliability and cost efficiency.

Future Trends and Outlook

Looking ahead, AI’s role in fiber optics is set to grow. The continued rise of Al and cloud computing will
put ever-higher demands on bandwidth, prompting new fiber deployments worldwide. Deloitte notes that
hyper-scale Al players and governments are building massive long-haul fiber links (sometimes for
"sovereign Al" data) that span regions and continents. Telecom operators will likely partner in or compete
with these efforts.

Predicted trends include:

Massive Fiber Buildout: The Al-driven surge in data centre traffic is accelerating fiber network
expansion. As Lumen's case shows, providers are locking in fiber capacity to meet GenAl workloads.
We can expect more nationwide fiber projects and higher-capacity cables (e.g. hundreds-of-terabits
wavelengths) to support Al/edge services.

Autonomous (Self-Driving) Networks: Operators are moving toward intent-based, self-optimizing
networks. In the future, Al agents could automatically reconfigure optical paths, reroute traffic around
faults, and tune performance without human intervention. While full autonomy is still emerging, early
steps like closed-loop optimization (Al suggesting parameter changes) are already in place.

Edge & 5G Integration: Fiber will increasingly power Al at the edge. As 5G and IoT devices
proliferate, carrying data to and from on-premise Al computing, fiber links to cell towers and mini-
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data centres will need real-time intelligence. Al may manage dynamic spectrum and quality-of-service
over these fiber-connected cells, ensuring ultra-low latency for critical Al applications.

Intelligent Optical Hardware: Future networks may incorporate smart transceivers and amplifiers that
use embedded AI/ML to adapt to changing conditions (for example, adjusting laser wavelengths to
avoid interference). Research into machine learning for optical signal processing is growing.
Enhanced Security and Resilience: Al will also reinforce fiber network security. Al can detect and
mitigate cyber threats (e.g., DDoS attacks or anomalies) faster than manual monitoring by analysing
traffic patterns. Similarly, in crises (hurricanes, earthquakes), Al can use predictive modelling to
reroute services pre-emptively.

In summary, Al is becoming a core component of fiber-optic telecom. It brings greater efficiency, lower
costs, and smarter networks to the sector. As one industry perspective puts it, we already see "powerful
synergies" between Al and fiber — fiber networks give Al the high-speed, low-latency backbone it needs,
while Al offers operators the intelligence to run fiber networks far more effectively. The coming years
will likely see ever-closer integration: autonomous fiber networks that learn and heal themselves,
expansions driven by Al demand, and fiber-enabled services that leverage Al from end to end.

Case Questions:

(@]
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Challenges and Opportunities

What are the primary challenges in expanding fiber networks to underserved communities?

What opportunities do federal grant programs create for Internet Service Providers (ISPs)?
Technology and Innovation

How is Artificial Intelligence (Al) transforming the deployment and management of fiber optic
networks?

According to the Fiber Broadband Association's report, why is fiber considered critical for Al-driven
innovations?

Company Strategy

How is C3ntro Telecom leveraging its experience to expand into the U.S. market?

Why is Phoenix, Arizona an attractive location for C3ntro’s U.S. expansion?

Impact and Future Trends

In what ways will Al continue to impact fiber network deployment and management in the future?
How could expand fiber broadband infrastructure benefit rural communities beyond just internet
access?

Critical Thinking

If you were leading an ISP company, what strategies would you prioritize to secure first-mover
advantages in underserved areas?

What potential risks could companies face when relying heavily on Al for fiber network deployment?
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