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A Blueprint for Critical Service Transitions:

Solving Real-World Challenges for U.S. Network Operators

Executive Summary

No one understands the tension between innovation, stability, and revenue generation more intimately than today’s
U.S. broadband and video service providers, tasked with modernizing infrastructure, integrating new technologies,
and sustaining profitability—all while maintaining service quality, reliability and compliance.

U.S. broadband and video service providers operate within a persistent tension: the need to innovate and evolve
toward IP delivery and software-defined platforms while preserving infrastructure stability and controlling

operational costs burdened by legacy systems.

This whitepaper, authored by Mavsotech’s senior engineering team, examines the systemic challenges operators
face in this balancing act. Each section begins with real-world operational problems and quantifiable impacts—
drawn from recent industry research—and closes with how engineering decisions, informed by practical
experience, can bridge the gap. The result is a roadmap focused not on theoretical transformation but on practical
readiness: navigating legacy burdens, managing hybrid transitions, meeting regulatory mandates, ensuring

uptime, and enabling future monetization.

'I The Persistent Burden of
e Legacy Infrastructure

Legacy systems—like QAM video, analog hardware,
coaxial networks, and aging set-top boxes—still
support millions of U.S. homes. Yet, maintaining these
outdated platforms is becoming financially and
operationally unsustainable for many providers.

Regulatory Complexity in
e Hybrid Environments

As networks modernize, operators must still comply
with a complex web of regulations. Focus areas such
as Data Privacy, Accessibility, and Emergency Alerts
demand constant oversight and integration across
both old and new systems.

Cross-Platform Ad Tech and
e Metadata Synchronization

With a pivot toward addressable advertising and
cross-platform consistency, operators must sync
legacy and IP-based ad systems. Differing ad
insertion methods between platforms create
significant integration hurdles.

2 Migration to IP, RDK,
e Android TV, and DOCSIS 4.0

Rising costs tied to legacy systems are accelerating
the push toward modernization. Providers are
transitioning from QAM to IP video delivery, rolling out
advanced broadband, and embracing flexible
platforms like Android TV and RDK.

4 Uptime and Incident Response
e Across Dual Architectures

Running legacy and modern platforms in parallel
increases the risk of service failures. Maintaining
reliable uptime and a swift incident response
becomes crucial as operators juggle these dual-
network environments.

6 Workforce Disruption and
e the Skills Bottleneck

A deepening workforce challenge underlies the tech
shift. The broadband sector faces a shortage of
young talent, with an aging labor force and not
enough new engineers entering vital areas like fiber
deployment.




l e The Persistent Burden of Legacy Infrastructure

Legacy networks—QAM video platforms, analog equipment, coaxial infrastructure, and aging set-top boxes—
continue to serve millions of U.S. households. However, the financial and operational sustainability of these systems
Is increasingly strained for most operators.

Recent research indicates that legacy systems account for nearly 50% of telecom OpEx|1]. This includes energy-
intensive headends, outdated RF gear, and considerable field service costs such as truck rolls and manual
mMaintenance. Compounding this, 98% of U.S. operators surveyed acknowledge that aging infrastructure is driving
up recurring costs and churn, with a significant 75% delaying retirement due to the capital investment and potential
service disruption associated with upgrades [2].

Operators often resort to patchwork solutions, such as harvesting parts, sourcing from secondary markets, or
layering IP services atop existing QAM infrastructure. While these offer temporary relief, they fail to address the
underlying inefficiencies. Without a strategic transition plan, per-sulbscriber costs will inevitably continue to rise as
the addressable base for legacy services diminishes.

Understanding the critical need to maintain service continuity on these established platforms, Mavsotech supports
legacy set-top platforms (Motorola, Cisco, Pace, etc.) through targeted firmware optimization, efficient and
effective ad insertion, seamless SDV system integration, and essential security updates—ensuring operational
continuity without compromising reliability during the transition.
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5 00/ of total operational spend Legacy systems drain energy, field ops,
O tied to Legacy OpEXx. and platform budgets.
7 5 0/ of operators are delaying Mavsotech cuts cost, churn, and complexity
O system decommissioning. by efficiently supporting firmware updates,

ad insertion, and layered app deployments.

2. Migration to IP, RDK, Android TV, and DOCSIS 4.0

The escalating costs associated with legacy

platforms are a primary driver behind urgent

migration efforts. Operators are actively

phasing out QAM video delivery, launching % O
next-generation IP video platforms, and

deploying advanced broadband infrastructure.

In 2023 alone, over b million U.S. pay-TV

subscribers opted out of traditional services,
significantly accelerating this shift [3].

Leading operators like Mediacom and WOW! are aggressively transitioning away from QAM video. Simultaneously,
Comcast has made substantial progress in future-proofing its broadband infrastructure, upgrading 1 million homes
with DOCSIS 4.0 to deliver multi-gigabit symmetrical speeds over their existing HFC network [4]. On the Customer
Premises Equipment (CPE) front, the industry is seeing consolidation around key ecosystems: Android TV, facilitating
rapid deployment and access to extensive app ecosystems and RDK, offering custom operator control as seen with
Comcast's X1. However, these essential transitions are not without significant engineering hurdles. Aligning
embedded clients with established back-office systems, managing complex middleware changes, ensuring
consistent firmware stability across diverse platforms, and preventing service disruptions within increasingly
complex hybrid environments require careful planning and execution.

"'°J - [1] Omdia, "Telecoms Legacy Burden" 2025; « [2] Parks Associates, Operator Spend Study 2024;
{ § \6 « [3] Leichtman Research Group, 2024; « [4] Light Reading, "Comcast DOCSIS 4.0 Deployments', 2024




Recognizing the intricacies of these platform migrations, Mavsotech provides comprehensive support
encompassing both embedded and server-side development for Android TV and RDK. Our expertise facilitates the
seamless deployment of new applications, efficient lifecycle orchestration of devices, and robust platform
integration, ensuring a smoother transition for operators.
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IP migration is urgent but complex, with CPE ecosystems are consolidating around
back-office and middleware impacts. Android TV and RDK.

DOCSIS 4.0 offers a scalable path for Mavsotech enables cross-platform support
broadband over coax. from embedded clients to headend systems.

3 o Regulatory Complexity in Hybrid Environments

Even as their networks evolve, operators remain bound by a stringent set of compliance mandates. Key areas
demanding constant attention include:

Privacy and Data Security Accessibility Emergency Alert System (EAS)
Evolving state laws, such as CCPA The 21st Century Communications The FCC requires seamless alert

in California and the Maine and Video Accessibility Act (CVAA) delivery across both QAM and IP
Broadband Privacy Act, necessitate mandates that closed captions and  platforms. However, current

robust data protection measures audio descriptions function standards present potential gaps in
and comprehensive audit consistently across all delivery ensuring IP-only users receive the
readiness across all subscriber modes. Achieving engineering parity  same level of EAS coverage as
touchpoints, regardless of the between legacy set-tops and those on traditional systems [5].
underlying infrastructure. modern streaming apps remains d

significant technical challenge.

Understanding the critical importance of adhering to regulatory mandates, Mavsotech supports the end-to-end
development, testing, deployment, and management of Emergency Alert Systems (EAS) across both established
QAM and emerging IP infrastructures. In addition, our engineering teams design, implement, and rigorously test
closed captioning and descriptive audio solutions—including support for Descriptive Video Services (DVS)—to
ensure full compliance with FCC requirements. Where content providers include DVS, Mavsotech enables service
providers to meet their carriage obligations and deliver accessible experiences across all platforms.

. ) KeyTakeaways (

Compliance isn't waived in Regulatory gaps exist in Mavsotech enables feature
migration—EAS, captions, IP-only alerting and compliance across

and privacy must be accessibility parity. evolving architectures.
preserved.

r"o‘/
( § - [5] FCC EAS Order 2023; CVAA Compliance Reviews; CCPA Guidelines 2024




4. Uptime and Incident Response Across Dual Architectures

The concurrent operation of hybrid legacy and next-generation environments inherently introduces increased
failure risks, making the maintenance of high service uptime a critical concern. In 2023, a significant 91% of telecom
operators reported experiencing at least one notable network outage per quarter, with many of these incidents
originating from the vulnerabilities of aging equipment, firmware-related issues, or misconfigurations during
network transitions [6].

Legacy systems often lack the advanced remote telemetry and built-in resilience layers found in newer
architectures, while nascent platforms can introduce their own instability if not subjected to thorough testing and
validation. The consequences of network outages have become increasingly severe, ranging from sulbstantial
subscriber refunds and lost revenue to significant reputational domage.

Leading operators are proactively investing in sophisticated predictive analytics, high-resolution telemetry systems,
and robust redundancy to mitigate these risks. Recognizing the critical need for service continuity, Mavsotech
supports proactive system diagnostics and comprehensive firmware monitoring across these mixed technology
environments, enabling operators to minimize outage windows and accelerate incident response when issues
arise.

. ) KeyTakeaways (|

Mavsotech enhances uptime through

o of operators report regular diagnostics and telemetry integration.
9] /0 outages from legacy failure or . -
transition faults. Hybrid systems create fragility at

crossover points.

5 e Cross-Platform Ad Tech and Metadata Synchronization

As revenue models increasingly shift toward addressable advertising and the delivery of a consistent user
experience across diverse platforms, operators face the challenge of integrating disparate legacy and IP-based
systems. Key differences exist in their fundamental ad insertion workflows:

+ QAM relies on standardized SCTE-30/35 splicing signals.

- IP insertion uses manifest manipulation and server-side decision logic.

Operators must meticulously synchronize subscriber entitlement data, consistent measurement metrics, accurate
guide metadata, and unified ad decision paths across both legacy set-tops and modern applications. Without a
well-designed bridge architecture, fragmentation risks not only significant revenue loss but also a degraded and
iInconsistent viewer experience.

Mavsotech leverages deep expertise in both legacy and IP video delivery to integrate and maintain ad delivery
systems that operate seamlessly across QAM and IP infrastructures. Our engineering spans critical signaling
protocols (SCTE-30/35/104), precise PID control, and accurate impression tracking. We also enable metadata
integration and dynamic ad personalization to ensure a consistent, compliant user experience.

L ) KeyTakeaways ( J

SCTE/QAM and IP ad Metadata normalization is We bridges ad workflows
stacks must interoperate essential for user and supports metadata-
for hybrid monetization. experience continuity. driven navigation.

*In alignment with CALM Act regulations, we help ensure that ad loudness is measured and normalized—particularly
in hybrid workflows—to prevent jarring transitions between program content and inserted ads.

9: - [8] Telecoms.com 2024, Dell'Oro Infrastructure Report;

« |IAB Tech Lab 2023; SCTE Standards Update 2024; Mavsotech operator projects




6 o Workforce Disruption and the Skills Bottleneck

Underpinning the technological challenges is a growing crisis in workforce resilience. The broadband industry is
facing a significant aging of its experienced workforce, with a concerningly low percentage of younger engineers
entering critical fields like fiber optics—only 12% are under 30[7]. Simultaneously, a large cohort of seasoned RF
engineers and analog video specialists are nearing retirement, taking with them invaluable legacy-specific
knowledge that younger hires often lack.

Conversely, the successful deployment and management of emerging IP-based platforms demand a high level of
fluency in areas such as IP networking, container-based deployments, and DevOps methodologies. This widening
skills mismatch is not only slowing down the pace of modernization but also increasing the overall cost of
transformation and posing a potential threat to service quality.

Recognizing the critical need to bridge this skills gap, Mavsotech augments operator engineering teams with highly
experienced specialists proficient in legacy provisioning systems (Scientific Atlanta / Cisco, Motorola), efficient
channel map management, and robust Digital Rights Management (DRM) implementation. Furthermore, our
mentorship-driven workforce models are designed to facilitate the essential long-term transfer of critical
knowledge within operator organizations.

) KeyTakeaways ( J

Aging workforce creates New hires often lack cross- Mavsotech sustains legacy
operational risk in domain legacy and IP operations through
transitions. expertise. embedded experts and

knowledge transfer.

Conclusion: Engineering for Resilience and Readiness

The future trajectory of broadband is multi-gig forward, IP-based, and increasingly software-defined. However, the
journey to this future for U.S. service providers is neither swift nor straightforward.

Operators must skillfully reconcile a still-profitable legacy infrastructure base with ambitious modernization
objectives—all while safeguarding revenue streams, ensuring unwavering regulatory compliance, and delivering a
consistently high-quality customer experience.

r"o‘/
( § - Fiber Broadband Association 2023; Broadband Communities Labor Report




The MAVSOTECH Advantage

Mavsotech’s experienced engineering teams work directly within these complex operational realities every day.
We partner strategically with operators to deliver lasting value:

« Contain the escalating costs associated with maintaining legacy infrastructure while preserving essential
service reliability.

» Orchestrate modular and carefully planned platform transitions to minimize service disruption.
« Ensure seamless alignment of infrastructure upgrades with evolving regulatory compliance mandates.
« Enable the continuous monetization of services through intelligent signaling integration across platforms.

- Augment in-house engineering with embedded on-site, nearshore, and off-shore domain experts possessing
critical legacy and IP knowledge.

 Provide comprehensive support for vital service delivery workflows across both legacy and IP-lbased systems.

» Transition to DOCSIS 4.0 and next gen technologies by developing and testing frameworks with reliability-first
design.

* Integrate Al-based tools that help resolve issues proactively through log analysis, predictive diagnostics, and
intelligent workflows.

True readiness in this dynamic environment isn't about making grand, unsubstantiated promises—it's about
delivering practical solutions to the right problems at precisely the right time. Our fundamental goal is to facilitate
the intelligent and precise evolution of long-lasting systems, ensuring a resilient and future-ready infrastructure
for our valued partners with minimal disruption.

For a deeper dive into these topics, contact Mavsotech’s solution architects for an infrastructure readiness
assessment.

mavsotech.com
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