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Abstract

As U.S. communications networks transition to all-IP architectures, the architectural
guarantees that historically enforced emergency communications reliability are being
withdrawn, shifting assurance from inherited design to distributed operational choices. This
paper argues that reliability can no longer be presumed and introduces operational
validation—through the Priority Broadband Project Operational Framework—as the
mechanism by which emergency communications fitness must now be demonstrated in a
post-architectural environment.
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Executive Thesis

For more than a century, the reliability of emergency communications in the United States was not
achieved through continuous testing, competitive signaling, or contractual enforcement. It was
achieved through architecture. Circuit-switched networks imposed determinism as a structural
condition of operation. Calls were provisioned rather than contended. Timing was fixed rather than
probabilistic. Power independence, physical hardening, and restoration discipline were embedded
into the network itself. As a result, emergency communications reliability existed largely without
being named, measured, or questioned. It was an inherited property of the system.

That inheritance has ended.

The ongoing transition to all-IP communications—formally acknowledged and accelerated by
proceedings such as FCC WC 25-304—withdraws the architectural constraints that once enforced
predictable behavior under stress’. In doing so, it transfers responsibility for reliability from
centralized architectures to a distributed web of design choices, operational practices, access
decisions, and market incentives. Reliability is no longer guaranteed by the system. It must now be
produced deliberately, verified explicitly, and preserved intentionally.

This shift has profound consequences. Emergency communications now depend on broadband
networks whose behavior under congestion, partial failure, power disruption, and extraordinary
demand varies widely and is rarely observable until failure occurs. Public-safety authorities
participating in WC 25-304 have explicitly warned that emergency communications continue to rely
on legacy guarantees during the transition and that withdrawal of those guarantees introduces
material risk if not accompanied by equivalent operational assurance®. The same access
connections that carry routine consumer traffic increasingly serve as the control plane for
emergency response, healthcare coordination, infrastructure monitoring, and public-safety
signaling. Society is not provisioning parallel physical networks for each of these functions.
Instead, it is concentrating dependency on a shared substrate whose fitness is often assumed
rather than demonstrated.

At the same time, governance frameworks have not kept pace with this redistribution of risk.
Federal communications policy has historically focused on interconnection, competition, and
consumer protection, presuming that networks are inherently capable of supporting critical
applications. State property law and private contractual regimes continue to treat physical access
to communications infrastructure as a private matter, largely indifferent to public-safety
implications. Emergency preparedness planning presumes reliable communications without
interrogating whether the physical and operational conditions necessary for reliability are being
preserved. Each domain operates rationally within its own historical assumptions, yet together
they create a governance gap that is increasingly consequential.

" Federal Communications Commission, In the Matter of Advancing IP Interconnection, WC Docket No. 25-
304, Notice of Proposed Rulemaking and related orders and notices (2024-2025).

2 National Emergency Number Association (NENA), Comments of the National Emergency Number
Association, WC Docket No. 25-304 (filed in response to FCC request for comment on IP interconnection and
legacy network transition).
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Within this gap, two failure modes emerge.

The first arises where physical access to infrastructure is restricted through exclusivity, private
control, or contractual foreclosure. In these environments, competition cannot introduce diversity,
redundancy, or alternative failure paths, regardless of technical feasibility or public need. Once
architectural guarantees disappear, such access decisions silently become decisions about
emergency communications resilience itself.

The second failure mode arises where public funding supports service availability without
producing any enduring terrestrial infrastructure. In these cases—most notably when non-
infrastructure solutions are substituted for infrastructure investment—performance obligations
may be met in the short term, yet no durable, governable, or evolvable asset is created. When the
funding period ends or the provider exits, the community is left without a physical foundation on
which resilience can be validated, improved, or even reclaimed. Emergency communications
dependency becomes time-bounded and provider-contingent rather than infrastructure-anchored.

Competition is necessary to address these risks, but it is not sufficient. Competition can reopen
the possibility of resilience by allowing alternative networks to exist, but it cannot, by itself,
establish which networks are fit for emergency communications. Markets reward speed, price, and
availability under normal conditions. Emergency reliability is defined by rare, high-consequence
events that occur precisely when market signals are least informative. Without a way to observe
and compare network behavior under stress, competition multiplies uncertainty rather than
resolving it.

This is the point at which operational validation becomes indispensable.

The Priority Broadband Project Operational Framework provides the missing governance layerin a
post-architectural communications environment. It replaces inherited trust with demonstrable
evidence. Through a robust and extensible catalog of stress-oriented tests, the framework
evaluates how networks and network designs actually behave under conditions that matter most
for emergency communications: congestion, latency instability, packet loss, control-plane
degradation, power disruption, partial failure, and restoration. It is technology-neutral and
outcome-focused. It does not prescribe how networks must be built; it reveals what their design
and operation produce.

By making performance under stress observable, the framework restores alignment between
incentives and public need. Providers that invest in disciplined engineering gain a means of
differentiation grounded in evidence rather than marketing. Marginal networks are exposed without
punitive regulation. Insurers, funders, enterprises, and public agencies gain a common operational
language through which fitness for emergency communications can be assessed. Most
importantly, validation becomes iterative and generative: deficiencies can be identified,
remediation verified, and resilience increased over time—where and only where a durable
infrastructure substrate exists.

The framework also clarifies policy choices that might otherwise remain obscured. Where access
is denied, validation cannot be acted upon. Where infrastructure is never built, validation cannot
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drive improvement across time. In this way, the Priority Broadband Project Operational Framework
does more than evaluate networks; it reveals whether the conditions necessary for resilience exist
atall.

The central argument of this paper is therefore not that legacy systems should be preserved, nor
that new technologies should be constrained. It is that the guarantees once supplied implicitly by
architecture must now be supplied explicitly by governance. Open access, meaningful
competition, and operational validation are not independent policy preferences. They are
interdependent requirements for emergency communications resilience in an all-IP world.

Delay in addressing this alighment is not neutral. Infrastructure decisions harden quickly. Access
arrangements, deployment choices, and funding determinations made under outdated
assumptions persist long after those assumptions have expired. When fragility is locked in, it is
revealed only under the very conditions communications systems are meant to withstand. Acting
deliberately—before crisis makes these dependencies undeniable—is the difference between
managing transition and inheriting its consequences.

Section | - The Invisible Contract Behind Emergency Communications
Reliability

For most of the modern history of telecommunications in the United States, emergency
communications reliability was not achieved through continuous monitoring, market
differentiation, or explicit performance validation. It was achieved through architecture. Reliability
was not something that had to be proven repeatedly because it was structurally imposed by the
way the network was built, interconnected, powered, and operated. The system itself constrained
failure, bounded degradation, and enforced predictability long before any application, service
provider, or end user entered the picture.

Time-division multiplexed networks were not merely a transport choice; they embodied a
philosophy of control. Circuit switching imposed determinism as a first principle. Capacity was
provisioned in advance, not contested statistically. Once a circuit was established, it behaved
predictably for the duration of the call. Timing was fixed. Latency was bounded. Jitter, as a concept,
was largely irrelevant. The network did not ask whether capacity might be available at a given
moment; it reserved it.?

That determinism extended well beyond call setup. Central offices were engineered as hardened
facilities with substantial battery reserves and generator backup. Power independence was not a
feature that varied by provider or market segment; it was a systemic expectation.* Switching

3 H. G. Schulzrinne, H. S. Jagannathan, and K. S. Ramakrishnan, Real-Time Communication in Packet-
Switched Networks, Columbia University (technical paper), §1.1 (“Circuit-switching...sets aside a fixed
portion of the network bandwidth...”), PDF p. 2. Columbia Computer Science

4 Federal Communications Commission, Improving 911 Reliability; Reliability and Continuity of
Communications Networks, Including Broadband Technologies, Report and Order, FCC 13-158, 28 FCC Rcd
17476 (2013): 1106 (“reliable central office backup power is essential...”), and 110 (carrier descriptions of
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hierarchies were designed with known failure domains. Interconnection points were structured,
regulated, and tested. Restoration practices were formalized, rehearsed, and prioritized. When
failures occurred, they were not simply tolerated; they were anticipated, classified, and addressed
within a well-understood operational framework.

This architecture produced reliability in a way that was largely invisible to those who relied upon it.
Emergency service providers did not need to evaluate the engineering competence of the local
exchange carrier. Hospitals did not need to test whether call setup latency would remain stable
under congestion. Public safety answering points did not need to wonder whether signaling traffic
would be preempted by consumer demand. These outcomes were not guaranteed because each
individual operator chose wisely; they were guaranteed because deviation was difficult. The
architecture itself enforced a floor beneath which performance could not easily fall.

Critically, this enforcement did not depend on downstream discretion. Decisions about physical
access to buildings, conduit ownership, or exclusive service arrangements at the edge of the
network did not meaningfully affect emergency communications reliability. Even where a single
provider controlled last-mile access, that provider inherited determinism, power resilience, and
restoration discipline from the larger system. The access layer could be inefficient or monopolistic
without being existentially dangerous, because the core architecture absorbed the risk.

This is why emergency communications reliability became culturally invisible. It did not present
itself as a fragile achievement requiring constant vigilance. It was experienced as a constant
condition. Policymakers did not debate it because it rarely failed in ways that exposed structural
weakness. Consumers did not evaluate it because it was not marketed; it was assumed.
Emergency planners built protocols around its availability because decades of experience
suggested that availability was dependable.

That invisibility shaped governance in subtle but important ways. Property law evolved to treat
control over physical access as a private matter, relevant to aesthetics, cost, and market
preference but not to public safety outcomes. Telecommunications policy focused on
interconnection, rates, and competition without needing to interrogate whether networks were
fundamentally fit to support emergency communications, because the answer had historically
been yes by design. Emergency preparedness frameworks assumed communications availability
as a given rather than as a variable requiring validation.

It is essential to understand that this condition was not accidental and not merely a byproduct of
legacy technology. It was the result of a tightly coupled relationship between network architecture
and policy expectations. Architecture imposed constraints on behavior, and regulation reinforced
those constraints where necessary. Reliability was not something that had to be continuously
measured because the system itself made nonconforming behavior difficult, costly, and visible.

This historical context explains why the absence of explicit operational testing frameworks was not
previously a deficiency. When reliability is enforced structurally, testing is confirmatory rather than

“backup batteries at all central offices,” fixed generators in central offices, portable generators), 28 FCC Rcd
at17514-17517.
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foundational. The network does not need to prove itself continuously because its design constrains
the range of possible failure modes. In such an environment, confidence is rational.

What has changed—and what this paper argues has not yet been fully internalized—is that this
invisible contract has quietly expired. As communications networks transition away from
architectures that impose deterministic behavior, the mechanisms that once made reliability
implicit dissolve with them. Reliability ceases to be a structural property and becomes a behavioral
one. It depends on choices made by individual operators, under economic pressures, within
governance regimes that were never designed to evaluate operational competence or public safety
risk.

This transition does not imply that modern networks are incapable of supporting emergency
communications. On the contrary, properly engineered all-IP networks can exceed the resilience of
their predecessors. The problem is not capability; it is assurance. The system no longer enforces
reliability by default. The burden shifts from architecture to governance, from inheritance to
demonstration, from assumption to validation.

Recognizing the disappearance of this invisible contract is the first necessary step in
understanding the problem addressed by this paper. Without that recognition, the debate risks
being misframed as a narrow dispute over broadband competition, consumer choice, or
modernization. In reality, it is a fundamental shift in how society ensures that the communications
systems it relies upon in moments of crisis will behave predictably when stress is highest. The
sections that follow build from this foundation, examining how the withdrawal of architectural
enforcement exposes new failure modes, why existing governance assumptions no longer hold,
and why explicit operational validation becomes unavoidable once reliability is no longer
guaranteed by design.

Section Il = The All-IP Transition and the Withdrawal of Embedded

Guarantees

The transition from circuit-switched telecommunications networks to all-IP infrastructure is often
framed as a matter of efficiency, modernization, and consumer demand. Those descriptions are
not inaccurate, but they are incomplete. They focus on what IP networks enable while obscuring
what legacy architectures enforced. The consequence is that the all-IP transition is widely
understood as a technological upgrade rather than as a structural reallocation of risk. That
misunderstanding sits at the heart of the problem now confronting emergency communications.

Internet Protocol networks operate according to fundamentally different principles than the
systems they replace. Where circuit-switched architectures provisioned capacity deterministically,
IP networks rely on statistical multiplexing. Capacity is shared dynamically among competing
traffic flows. Packets contend for resources rather than reserving them in advance. Timing is
variable rather than fixed. Performance is not bounded by architecture alone, but by the interaction
of traffic patterns, queue management, congestion control algorithms, and operational policy.
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These characteristics are not flaws; they are what make IP networks scalable and flexible. But they
also mean that predictability is no longer inherent.®

In a circuit-switched environment, latency and jitter were constrained by design. Once a call was
established, its behavior was stable unless a physical failure occurred. In an IP environment,
latency and jitter are emergent properties (i.e., characteristics that arise from the interactions of
simpler components). They cannot be predicted solely by examining individual parts. They vary with
load, routing decisions, buffer management, and competing traffic. Packet loss is hot an anomaly;
itis a managed condition. Restoration is no longer a matter of reestablishing fixed circuits, but of
re-converging dynamic routing states, reallocating capacity, and rebalancing traffic across
surviving paths. These processes can be engineered for resilience, but they are not guaranteed by
default.®

This distinction becomes decisive under stress. Emergency conditions are precisely the scenarios
in which IP networks are most challenged: sudden demand spikes, infrastructure damage, power
instability, and correlated failures across services. Under such conditions, the difference between
a network designed to degrade gracefully and one optimized solely for average-case efficiency
becomes stark. Yet that difference is not readily visible under normal operating conditions. A
network may perform adequately ninety-nine percent of the time and still fail catastrophically when
demand and damage coincide.

For a prolonged period, this risk was masked by hybridization. IP networks did not immediately
supplant circuit-switched infrastructure; they coexisted with it. Voice services migrated gradually,
often terminating on legacy switching systems even as access technologies evolved. Control-plane
functions continued to benefit from deterministic backbones even as packet-based interfaces
proliferated. During this period, IP networks inherited reliability characteristics from architectures
they were not required to replicate themselves. The system remained robust not because IP
networks were inherently resilient, but because they were scaffolded by legacy guarantees.

That scaffolding is now being dismantled. Proceedings such as WC 25-304 represent the formal
acknowledgment that the assumptions underlying legacy interconnection and performance
obligations no longer align with how communications networks are built or operated. The
withdrawal of these obligations is not, in itself, an assertion that IP networks are incapable of
supporting emergency communications. Rather, it reflects a recognition that the regulatory
mechanisms designed to leverage circuit-switched architecture cannot simply be transplanted
into a packet-based world.

What is critical—and insufficiently examined—is what replaces those mechanisms once they are
withdrawn. The removal of architectural guarantees does not automatically produce an alternative

5 H. Schulzrinne, H. Jagannathan, and K. Ramakrishnan, Real-Time Communication in Packet-Switched
Networks, Columbia University Technical Report, Section 1.1, PDF p. 2-3.

(Describes packet-switched statistical multiplexing versus circuit-switched reserved capacity.)

8R. Jain, The Art of Computer Systems Performance Analysis, Wiley, 1991, Chapter 2 (Queuing and Delay),
pp. 37-44.

(Explains latency, jitter, and loss as emergent properties of queuing systems under load.)
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system of assurance. It simply removes the floor. The regulatory framework no longer enforces
determinism, power independence, or restoration behavior as implicit conditions of
interconnection. Performance expectations that were once structural become voluntary, implicit,
or assumed. Reliability shifts from being enforced to being inferred.

WC 25-304 therefore marks more than a procedural milestone. It is the point at which emergency
communications reliability ceases to be an inherited property of the network and becomes a
contingent outcome. From that point forward, whether a given network can support emergency
communications depends on choices that are external to the protocol stack: how much capacity is
provisioned, how aggressively it is oversubscribed, how traffic is prioritized, how power is backed
up, how failover is engineered, and how restoration is practiced. None of these choices is dictated
by IP itself. All of them are subject to economic pressure.

This shift exposes a structural asymmetry. Emergency communications depend on behaviors that
are most visible under rare, high-consequence conditions, while broadband markets are optimized
around average performance and consumer perception. The incentives that drive deployment and
pricing do not naturally align with the investments required to ensure stability during disasters. In
the absence of architectural enforcement, the system relies on the hope that providers will
voluntarily internalize risks whose costs they may never directly bear.

The implications extend beyond any single provider or technology. Two networks advertised with
identical headline speeds can behave radically differently under stress. One may preserve low-
bandwidth signaling and control traffic even as consumer throughput degrades. Another may
saturate upstream links, lose synchronization, and collapse abruptly. To an end user under normal
conditions, these networks appear interchangeable. To emergency services during a crisis, the
difference is existential.

The all-IP transition thus transforms what was once a centralized engineering problem into a
distributed governance challenge. Reliability is no longer guaranteed by design or regulation; it is
produced—or not—by a constellation of decisions made across the access, aggregation, and core
layers. Yet governance structures have not adjusted to this reality. Policy continues to treat
reliability as implicit, access control as private, and performance as self-evident. Those
assumptions no longer hold simultaneously.

WC 25-304 makes this tension unavoidable. By formally withdrawing the last remnants of
architecture-based assurance, it forces a reckoning with the fact that emergency communications
now depend on networks whose fitness must be demonstrated rather than presumed. The
question is no longer whether IP networks can support emergency communications. The question
is how society ensures that they actually do.

The next section examines where this assurance now fails most decisively: at the physical access
layer, where private control intersects with public risk, and where the absence of architectural
guarantees turns access decisions into de facto safety decisions.
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Section lll - The Access Layer as the New Point of Systemic Failure

Once architectural guarantees are withdrawn, the physical access layer ceases to be a secondary
concern and becomes the dominant determinant of whether emergency communications
resilience is even possible. This shift is easy to miss because access control has historically been
treated as a logistical or economic issue rather than as an operational one. In a post-architectural
environment, that categorization is no longer valid. Access decisions how determine the
boundaries within which all other resilience mechanisms must operate.

The access layer is where networks physically enter buildings, developments, and communities. It
encompasses conduit placement, internal rights-of-way, building entry points, equipment rooms,
power availability, and pathways for maintenance and restoration. Control over these elements
determines whether multiple networks can coexist, whether physical diversity can be achieved,
and whether alternative routes remain available when primary paths fail. When access is
constrained, these possibilities disappear before any protocol, routing policy, or traffic engineering
decision can compensate.’

Across the United States, control over this layer has increasingly migrated from public or carrier-
neutral environments into private governance regimes. Planned residential communities, mixed-
use developments, and multi-tenant commercial properties are now the predominant forms of new
construction. In these environments, developers and homeowners’ associations exercise
comprehensive authority over internal infrastructure. That authority is typically embedded in
covenants, declarations, and contractual agreements that grant exclusive or discretionary control
over who may deploy facilities, where they may be placed, and under what conditions they may be
operated.®

These regimes were never designed to evaluate operational resilience. Their governing criteria
prioritize uniformity, cost containment, aesthetics, and administrative simplicity. Decisions about
exclusivity or access are often driven by perceived convenience or short-term financial
considerations rather than by an assessment of how a network will behave under stress. There is
no expectation, requirement, or practical mechanism for these private entities to assess whether a
proposed network can sustain control-plane communications during congestion, recover
predictably after physical damage, or operate independently of commercial power during
prolonged outages.

Under legacy architectures, this misalignment was largely benign. Even where access was

exclusive, the provider operating behind that exclusivity inherited determinism, power resilience,
and restoration discipline from the larger network. The architecture absorbed the risk introduced
by private control. Emergency communications did not depend on the competence of the access

7 FCC, Improving 911 Reliability, FCC 13-158, 28 FCC Rcd 17476, 11 94-96 (building entry points, pathways,
physical diversity), 1 101 (restoration and maintenance access). (These paragraphs explicitly tie physical
pathways and building access to service continuity).

8 FCC, Exclusive Service Contracts for Provision of Video Services in Multiple Dwelling Units, FCC 07-189, 22
FCC Rcd 20235, 19 2-4, 1 31 (describing developer/HOA control over internal wiring and access).

Although focused on video, the FCC explicitly describes the governance structure referenced.
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decision-maker because the system constrained failure modes regardless of who controlled the
last mile.

That buffering effect no longer exists. In an all-IP environment, exclusivity at the access layer
concentrates risk rather than containing it. A single provider’s design decisions—how aggressively
capacity is oversubscribed, how backhaul is diversified, how power is provisioned, how failover is
engineered—now define the performance envelope for entire communities. If those decisions are
optimized for average conditions rather than for worst-case scenarios, there is no architectural
backstop to compensate. Failure propagates outward instead of being isolated.

This concentration of risk is compounded by the permanence of access decisions. Developments
are planned and built years in advance. Conduit layouts, entry points, and equipment spaces are
fixed early and are expensive or impossible to alter later. Exclusive arrangements can persist for
decades. When resilience is foreclosed at this stage, it is not easily restored. The physical topology
hardens long before its consequences are understood.®

The danger is not merely that competition is suppressed. The danger is that resilience is
structurally prohibited. Without access, redundancy cannot be introduced later as a corrective
measure. Without alternative pathways, diversity of failure modes cannot be achieved. Without
multiple operators, restoration depends entirely on the practices and priorities of a single entity.
These are not abstract concerns. They define whether emergency communications can adapt to
damage, congestion, and cascading failures.

What makes this failure mode particularly insidious is its invisibility. Under normal operating
conditions, a single-provider environment may appear entirely adequate. Performance metrics
look acceptable. Service outages are rare. The absence of alternatives does not announce itself as
a deficiency. The vulnerability only becomes visible under precisely the conditions emergency
communications are meant to withstand—conditions that are infrequent, unpredictable, and
severe. By the time those conditions occur, the opportunity to correct the underlying access
decision has long passed.

Existing governance frameworks do not account for this shift. Property law continues to treat
access control as a private matter. Telecommunications policy assumes deployability without
interrogating whether deployability is permitted. Emergency preparedness planning presumes the
availability of resilient communications without examining whether physical diversity is possible.
Each domain operates as if the others have not changed. Together, they create a blind spotin
which private contractual arrangements determine public safety outcomes without explicit
recognition or accountability.

This is the point at which the problem transcends competition policy and enters the realm of
systemic risk. Access controlis no longer a neutral backdrop against which networks operate. Itis
the gatekeeper that determines whether resilience can exist at all. In a post-architectural world,

9FCC, Broadband Deployment Report, FCC 21-18, 1 34 (long-lived physical infrastructure decisions), 1 48
(cost and difficulty of retrofitting conduit and access pathways).
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denying access is functionally equivalent to denying redundancy, diversity, and recovery options. It
transforms private discretion into a de facto safety decision.

Understanding this shift is essential before solutions can be considered. It explains why
encouraging competition without addressing access control is insufficient, and why restoring
architectural guarantees through regulation alone is impractical. The access layer is now where
resilience is either enabled or extinguished. The next section examines why reopening access
through competition is necessary—but also why competition, without additional mechanisms,
cannot by itself restore the assurances emergency communications require.

Section IV - Why Competition Reopens the Possibility of Resilience—but

Cannot Restore Assurance

Once the access layer is understood as the point at which resilience is either enabled or
extinguished, the necessity of competition follows directly. Where a single provider controls the
only physical path into a community or facility, the system inherits that provider’s design
assumptions, operational discipline, and failure modes wholesale. There is no alternative route, no
secondary operator, and no diversity of restoration practices. Under such conditions, resilience is
not merely weakened; it is structurally impossible. Competition is therefore the first and
indispensable corrective. Without it, all other interventions are moot.

Competition at the access layer restores something that was lost with the withdrawal of
architectural guarantees: diversity. Different providers bring different physical paths, different
backhaul arrangements, different traffic engineering strategies, and different operational cultures.
Even when they deploy similar technologies, their networks rarely fail in the same way at the same
time. This diversity of failure modes is hot an economic abstraction; it is an engineering asset. It
reduces the likelihood that a single fault, overload condition, or design flaw will disable all
communications simultaneously.

In legacy networks, this diversity was enforced centrally. In a post-architectural environment, it
must be recreated distributively. Competition is the only mechanism capable of doing so at scale.
By allowing multiple providers to deploy infrastructure into the same physical environment,
competition reintroduces alternative pathways and operational independence. It allows
emergency communications, control systems, and critical services to rely on more than one
network substrate. It creates optionality where exclusivity created dependency.

However, this restoration of possibility must not be mistaken for restoration of assurance.
Competition creates alternatives, but it does not, by itself, reveal which alternatives are fit for
purpose. Markets are effective at responding to frequent, observable conditions. Emergency
communications are defined by rare, high-consequence events that occur precisely when markets
are least informative. The performance characteristics that matter most during disasters are not
the ones that dominate competitive signaling during normal operations.

Under ordinary conditions, broadband competition is driven by headline speed, promotional
pricing, service bundling, and perceived availability. These signals correlate weakly—if at all—with
performance under stress. Latency stability during congestion, jitter tolerance for signaling traffic,
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survivability during power disruption, and predictability of restoration are not attributes that can be
inferred from average throughput or customer satisfaction scores. They are not visible until
systems are stressed, and by then, corrective action is no longer possible.

As aresult, competitive markets can produce a false sense of security. Multiple providers may
coexist while sharing the same structural weaknesses: identical backhaul dependencies, similar
oversubscription strategies, common points of power vulnerability, or correlated restoration
practices. To consumers and policymakers, the presence of multiple competitors suggests
resilience. In reality, it may only represent nominal plurality layered atop systemic fragility.

This limitation is amplified by the way modern communications infrastructure is used. The same
physical access connection increasingly carries consumer traffic, enterprise applications,
healthcare telemetry, infrastructure monitoring, and the control-plane communications that
support emergency response. Society is not provisioning separate physical networks for each of
these functions. Instead, logical separation is expected to substitute for physical independence.
Under such conditions, failure at the access layer propagates across systems simultaneously.
When a network collapses under stress, entertainment traffic, business operations, healthcare
monitoring, and emergency coordination all fail together.

Competition does not prevent this outcome unless it is paired with knowledge. Without a means of
distinguishing networks that degrade gracefully from those that fail abruptly, competition cannot
reward the behaviors emergency communications require. It can only reward proxies—price,
speed, coverage—that are poorly aligned with resilience. Providers that invest in durability bear
costs that are invisible in the absence of performance transparency. Providers that externalize risk
benefit from opacity. The market equilibrates around ambiguity rather than assurance.

This is the point at which the limits of competition become evident. Competition is necessary
because it reopens the physical and operational space in which resilience can exist. It is
insufficient because it does not, by itself, establish whether resilience actually does exist. In the
legacy environment, architecture supplied that assurance implicitly. In the post-architectural
environment, assurance must be created deliberately.

Understanding this distinction is critical. It explains why simply mandating open access or
prohibiting exclusivity, while necessary, cannot be the final answer. It also explains why returning
to prescriptive regulation would be both impractical and counterproductive. The challenge is not to
dictate how networks must be built, but to determine how their fitness for emergency
communications can be credibly demonstrated.

The next section addresses that challenge directly. It introduces operational validation—not as a
regulatory mandate, but as the missing governance layer that allows competition to function
meaningfully in a world where architecture no longer enforces reliability by default.
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Section V - Operational Validation and the Role of the Priority

Broadband Project Operational Framework

Once it is accepted that architectural guarantees no longer enforce reliability, that access control
can foreclose resilience, and that competition alone cannot establish fitness for emergency
communications, the remaining question is unavoidable: how can modern networks be evaluated
in a way that restores confidence without reverting to prescriptive regulation or freezing technology
in place. The answer cannot be theoretical. It must operate at the level where failure actually
occurs—under load, under damage, and under stress—and it must do so in a way that is
repeatable, comparable, and transparent.

This is the role of operational validation, and it is the gap that has remained unfilled as the nation
transitions to all-IP communications. In legacy systems, validation was implicit because the
architecture constrained behavior. In an all-IP environment, behavior is contingent. Networks that
appear equivalent under normal conditions may behave radically differently when stressed.
Without a structured way to expose those differences, reliability remains an assumption rather
than a demonstrated property.

The Priority Broadband Project Operational Framework (PBP-OF) exists to close that gap. Itis
not a technology mandate, a service classification, or a regulatory rate structure. It is a structured
methodology for determining whether a given network—either newly deployed or proposed for
deployment—can demonstrably support the performance characteristics that emergency
communications require. Its purpose is not to define the “right” network, but to establish whether a
network, as designed and operated, conforms to a set of operational expectations grounded in
real-world failure conditions.®

At its core, the PBP-OF is built around a robust and extensible catalog of tests that examine
network behavior under conditions that matter precisely because they are infrequent and
consequential. These tests are not limited to peak throughput or average latency. They are
designed to surface how a network behaves when it is stressed: how latency and jitter evolve under
congestion, whether control-plane signaling remains stable when consumer traffic surges, how
packet loss is managed when buffers saturate, and how quickly and predictably service is restored
following partial or complete infrastructure failure. Power resilience, failover behavior, routing
convergence, and dependency isolation are evaluated not as design claims but as observed
outcomes.™

This emphasis on behavior rather than specification is fundamental. In an all-IP environment, two
networks built with similar components can exhibit very different operational characteristics
depending on how they are engineered and managed. Oversubscription ratios, traffic engineering
policies, backhaul diversity, power provisioning, and restoration discipline all shape performance
under stress. The PBP-OF does not prescribe how these elements must be implemented. It

0 Big Bang Broadband LLC, Priority Broadband Project Operational Framework, including Annex A.2 (Test
Catalog), internal technical framework developed by Big Bang Broadband LLC, 2024-2025.
" d.
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requires only that their consequences be observable and that those observations be documented
in a consistent way.'?

By doing so, the framework restores what legacy architecture once provided implicitly: a common
operational language. Under circuit-switched systems, reliability had a shared meaning because
behavior was constrained. Under all-IP systems, that meaning has fragmented. The PBP-OF
reestablishes a baseline vocabulary through which network performance can be discussed without
ambiguity. Emergency service providers, public agencies, insurers, funding authorities, and
policymakers gain a way to assess whether a network is merely available or operationally fit for
mission-critical use.™

This capability is especially important for newly deployed networks and for proposed designs
seeking approval or funding. In the absence of operational validation, such networks are evaluated
largely on promises, projections, and generalized technical descriptions. The PBP-OF provides a
mechanism for ex ante assessment—testing designs against expected stress conditions—and ex
post verification—testing deployed networks to confirm that they behave as intended. This closes
the gap between intent and outcome, between engineering aspiration and operational reality.™

Equally important is the way operational validation reshapes incentives. Providers that investin
disciplined engineering, capacity headroom, power resilience, and restoration readiness gain a
means of differentiation that does not depend on marketing narratives. They can publish test
results that substantiate their claims and justify the prices they charge. Quality becomes legible.
Conversely, providers whose networks rely on aggressive oversubscription, minimal redundancy,
or fragile restoration practices can no longer hide behind opacity. Their limitations become visible
without the need for regulatory enforcement or post-failure blame.®

This exposure is not punitive; it is corrective. It aligns market behavior with societal need. Networks
that cannot meet operational expectations are not outlawed, but they are revealed as unsuitable
for applications that depend on predictable performance under stress. Markets, insurers,
enterprises, and public agencies can then make informed choices. Investment flows toward
resilience rather than toward the lowest apparent cost.

The PBP-OF therefore serves as a stabilizing governance layer in a post-architectural world. It
allows competition to function meaningfully by providing the information competition requires to
reward the right behaviors. It avoids the rigidity of prescriptive regulation by remaining technology-
neutral and outcome-focused. It restores accountability without centralizing control. Most

2 d.

3 National Emergency Number Association (NENA), Comments of the National Emergency Number
Association, WC Docket No. 25-304, FCC, filed 2025. Relevant discussion of emergency communications
reliability expectations during IP transition: Page 2, paragraphs addressing continued dependence of NG9-1-
1 on predictable network behavior during and after the IP transition.

4 Big Bang Broadband LLC, Priority Broadband Project Operational Framework, including Annex A.2 (Test
Catalog), internal technical framework developed by Big Bang Broadband LLC, 2024-2025.

5 d.
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importantly, it replaces inherited trust with demonstrable evidence at a moment when inherited
trustis no longer justified.®

In the context of emergency communications, this shift is decisive. Systems that must work when
conditions are worst cannot rely on assumptions formed under normal operations. They must be
proven, repeatedly and transparently, to behave predictably under stress. The Priority Broadband
Project Operational Framework provides the structure to do exactly that. Without such a
framework, calls for resilience remain aspirational. With it, resilience becomes something that can
be tested, verified, and maintained over time.

The next section examines the broader consequences of this shift, explaining how operational
validation changes market dynamics, disciplines marginal providers, and interacts with access
policy to determine whether resilient communications infrastructure can exist at all.

Section VI - Operational Validation as Market Discipline Rather Than

Regulation

The introduction of an operational validation framework fundamentally changes the behavior of the
broadband ecosystem, not by imposing new mandates, but by altering what can be credibly
claimed, trusted, and rewarded. In a post-architectural world, the absence of validation allows
ambiguity to persist indefinitely. Networks that are robust and networks that are fragile coexist
under the same labels, the same marketing language, and often the same funding eligibility criteria.
Operational validation disrupts that equilibrium by replacing ambiguity with evidence.

This shift is best understood not as an additional layer of regulation, but as a form of market
discipline that could not previously exist. Under legacy architectures, discipline was enforced
structurally. Under unvalidated IP deployments, discipline is largely absent. Providers are free to
optimize for average conditions because the consequences of failure under stress are diffuse,
delayed, and often externalized. Emergency communications failures are episodic, highly
contextual, and difficult to attribute conclusively after the fact. In such an environment, there is
little incentive to invest in resilience beyond what is necessary to avoid routine complaints.

Operational validation alters that incentive structure by making performance under stress
observable before failure occurs. It introduces a mechanism by which networks can be evaluated
not only on how they perform when lightly loaded and undamaged, but on how they behave when
subjected to the conditions that emergency communications must survive. Once those behaviors
are documented and comparable, the market gains a new axis of differentiation—one that aligns
directly with public safety needs rather than with consumer convenience alone.

For providers that invest in disciplined engineering, this visibility is a benefit rather than a burden.
Capacity headroom, conservative oversubscription ratios, diversified backhaul, hardened power
systems, and rehearsed restoration procedures all carry costs that are difficult to justify when
customers cannot see the difference they make. In an environment without validation, these
investments are largely invisible until catastrophe strikes, at which point reputational damage may

6 /d.
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be shared broadly or attributed to external causes. Validation allows such providers to
demonstrate, in advance and with specificity, that their networks behave predictably under stress.
Quality becomes legible rather than anecdotal.

This legibility has consequences beyond customer choice. Enterprises with mission-critical
dependencies can specify requirements grounded in observed behavior rather than contractual
assurances. Insurers can assess risk based on demonstrated performance rather than generalized
assumptions. Public agencies can distinguish between networks that are merely available and
those that are operationally fit for emergency coordination. Funding authorities can prioritize
projects that are not only deployable, but verifiably resilient. In each case, the framework does not
dictate outcomes; it supplies the information necessary for informed decision-making.

Equally important is what operational validation does to marginal networks. In the absence of
transparency, networks that rely on aggressive oversubscription, minimal redundancy, or fragile
restoration practices can persist indefinitely. Their limitations are masked by the rarity of stress
conditions and by the difficulty of attributing failures when they occur. Validation exposes these
limitations without requiring punitive enforcement. When stress-oriented testing reveals that a
network degrades abruptly, loses control-plane stability, or fails to recover predictably, that
information stands on its own. The network is not outlawed, but its suitability for critical
applications becomes questionable.

This exposure produces a form of self-selection. Providers capable of meeting operational
expectations gravitate toward validation because it differentiates them positively. Providers that
cannot meet those expectations resist validation because it removes the protective cover of
ambiguity. Over time, the ecosystem stratifies not by technology or scale, but by demonstrated
competence. This is precisely the outcome that neither deregulation nor prescriptive regulation
alone can achieve.

Operational validation also addresses a subtle but critical risk: false diversity. Without validation,
the presence of multiple providers may suggest resilience even when those providers share
correlated failure modes. Identical backhaul dependencies, common power vulnerabilities, or
similar congestion behaviors can render nominal competition ineffective under stress. Validation
surfaces these correlations by examining behavior rather than labels. It reveals whether diversity is
substantive or merely cosmetic.

Importantly, this discipline emerges without centralizing control. The framework does not require a
single authority to certify networks universally or to enforce compliance through penalties. Its
power lies in disclosure and comparability. Once performance under stress is observable, each
stakeholder—consumer, enterprise, insurer, public agency, funder—applies pressure according to
its own interests. The system aligns organically around resilience because resilience becomes
visible.

This dynamic is especially significant in the context of emergency communications. Systems that
must function during disasters cannot rely on post hoc explanations or best-effort assurances.
They require confidence grounded in evidence. Operational validation supplies that evidence in a
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form that is portable across jurisdictions, technologies, and deployment models. It replaces
inherited trust with earned trust at precisely the moment when inheritance is no longer justified.

The implications extend beyond individual providers. When validation becomes part of the
ecosystem, access decisions take on new meaning. Denying access no longer merely limits
competition; it limits the ability to introduce verifiably resilient alternatives. Restricting deployment
pathways no longer merely preserves exclusivity; it forecloses the possibility of demonstrating
superior operational performance. In this way, access control, competition, and validation become
interdependent elements of a single governance problem.

The next section turns explicitly to that interaction, examining how law and policy must adapt to
ensure that none of these elements is arbitrarily denied, and why the timing of that adaptation is
now critical rather than optional.

Interlude — The Risk of Non-Infrastructure Solutions and Post-Grant
Fragility

The analysis to this point has focused primarily on the conditions under which access to physical
infrastructure is restricted, competition is foreclosed, and operational validation cannot be acted
upon. There is, however, a distinct and increasingly consequential scenario that warrants separate
treatment: the use of public infrastructure funding to support services that do not result in the
construction of any enduring physical communications infrastructure at all.

In the context of the Broadband Equity, Access, and Deployment program, this scenario arises
when a low-Earth-orbit satellite provider is selected as a subgrantee to serve a given area. In such
cases, the performance obligations associated with the award may be satisfied without the
construction of terrestrial access facilities, local conduit, hardened interconnection points, or
power-resilient network elements. Service is delivered, but infrastructure—as a persistent public
asset—is not created.

It is important to be precise about what this does and does not imply. A LEO-based broadband
service is not beyond evaluation. The Priority Broadband Project Operational Framework can be
applied to such a service in the same manner as to any other network. Latency variability, packet
loss under congestion, control-plane stability, gateway dependencies, and performance during
adverse conditions can all be observed and measured. From an operational perspective, a LEO
service can be tested, characterized, and compared.

What distinguishes the LEO-only deployment is not testability, but endurance.

In a terrestrial deployment, operational validation is generative. Test results can reveal deficiencies
that inform remediation. Infrastructure can be upgraded, augmented, or diversified. Over time, the
physical plant persists as a substrate on which resilience can be increased iteratively. Even when a
provider exits, the underlying infrastructure remains available for reuse, interconnection, or
competitive replacement. Validation feeds improvement because there is something durable to
improve.
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In a LEO-only BEAD award, validation is necessarily time-bounded. The framework can establish
whether the service meets performance expectations during the obligation period, but it cannot
anchor improvement to a lasting asset. When the performance period ends, when pricing changes,
when service degrades, or if the provider exits the market altogether, the community is left without
a terrestrial foundation on which to build. There is no conduit to reopen, no access point to
repurpose, no physical network to harden or diversify. Emergency communications dependency
must either continue on the same external service or begin again from zero.

This creates a form of post-grant fragility that differs in kind from the access-control problems
discussed elsewhere in this paper. Where exclusivity restricts the evolution of existing
infrastructure, LEO-only awards defer the creation of infrastructure entirely. The result is not
merely reduced competition or opaque performance, but the absence of an upgrade path.
Resilience becomes contingent on the continued participation of a single external provider whose
incentives, economics, and long-term commitments may change.

From an emergency communications perspective, this distinction is critical. Reliable emergency
response depends not only on whether a service performs acceptably today, but on whether the
communications substrate can be governed, inspected, diversified, and improved over time.
Terrestrial infrastructure supports these functions because it is local, persistent, and subject to
layered oversight. A purely service-based solution, even when initially effective, externalizes those
capabilities.

This does not mean that LEO services have no role to play. They may provide valuable interim
coverage, supplemental capacity, or redundancy in specific contexts. But when public
infrastructure funding substitutes service availability for infrastructure creation, it alters the risk
profile of the community in ways that are not captured by short-term performance metrics alone.
The absence of a durable physical asset becomes visible only when circumstances change—often
under the same emergency conditions that communications systems are meant to withstand.

The Priority Broadband Project Operational Framework helps make this distinction explicit. By
validating operational performance, it clarifies what a service can and cannot deliver. By
highlighting the absence of an evolvable platform, it reveals limits that performance alone cannot
overcome. In doing so, it reinforces a central conclusion of this paper: resilience depends not only
on how networks perform, but on whether the conditions exist for performance to be sustained,
verified, and improved across time.

Section VIl - Policy Alighment in a Post-Architectural Communications
Environment

The cumulative effect of the changes described in the preceding sections is that reliability, once
enforced implicitly through architecture, now depends on a chain of decisions distributed across
legal, economic, and operational domains. Yet the legal and policy frameworks governing those
domains remain largely unchanged. Property law continues to treat access as a private matter.
Communications policy continues to assume deployability. Emergency preparedness planning
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continues to presume availability. Each framework operates as if the others have not
fundamentally shifted. Together, they create a governance gap that is increasingly consequential.
At the federal level, communications policy has historically focused on interconnection,
competition, spectrum management, and consumer protection. These are essential concerns, but
they presuppose that networks are inherently capable of supporting the applications placed upon
them. That presupposition was reasonable when reliability was enforced by architecture and
reinforced through legacy interconnection obligations. The withdrawal of those assumptions
through proceedings such as WC 25-304 alters the premise itself. Once architectural guarantees
are removed, policy can no longer assume that reliability will emerge naturally from market
behavior or technological progress. The question of whether networks are fit for emergency
communications becomes explicit rather than implicit.”

At the same time, federal policy does not directly govern the physical environments into which
networks are deployed. Control over conduit, internal rights-of-way within developments, building
entry points, equipment rooms, and common facilities is largely governed by state property law
and private contractual arrangements. These regimes evolved to manage land use, aesthetics, and
private ordering. They were never designed to account for communications infrastructure as a
public-safety dependency. As a result, they confer broad discretion on private entities to permit or
deny access without reference to operational resilience, emergency preparedness, or national
communications objectives.'®

This division of authority produces a structural misalignment. Federal policy withdraws
architectural enforcement on the assumption that modern networks will adapt. State and private
governance regimes control access without recognizing that access decisions now determine
whether adaptation is possible at all. Emergency preparedness frameworks assume reliable
communications without interrogating whether the physical and operational conditions required
for reliability are being preserved. Each system relies on assumptions that the others no longer
satisfy.

The consequences of this misalignment are not hypothetical. They appear whenever resilient
infrastructure cannot be deployed despite technical feasibility and public need. They appear when
alternative networks are excluded by private control at the same time architectural safeguards
recede. They also appear when public funding satisfies short-term service objectives without
producing any enduring terrestrial infrastructure on which resilience can be governed, validated, or
evolved. In such cases, deployability is not merely denied; it is deferred entirely. They appear when
funding programs presume deployability that access regimes quietly deny.”

Timing intensifies the problem. The transition formalized by WC 25-304 is not speculative; it is
underway. Simultaneously, large-scale infrastructure investments are being made that will shape

7 Federal Communications Commission, Advancing IP Interconnection, WC Docket No. 25-304, Notice of
Proposed Rulemaking, FCC 25-73, 9 16, PDF pp. 8-9 (proposes ending incumbent LEC additional
interconnection obligations under 47 U.S.C. § 251(c); proposes forbearance; seeks comment on protections
for “critical infrastructure and public safety entities, including 911 service”).

8 Federal Communications Commission, Promoting Competitive Access to Broadband Service in Multi-
Tenant Environments, GN Docket No. 17-142, Report and Order, FCC 22-12, 91 1-4, PDF pp. 1-3 (describes
agreements between providers and MTE owners; notes historical FCC actions addressing agreements
granting exclusive access; describes how arrangements can hinder competitive access).
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communications systems for decades. Physical topologies, access arrangements, and operational
practices established today will persist long after legacy assumptions have fully disappeared.
Decisions made under outdated governance models do not remain provisional. They harden into
constraints that are expensive or impossible to unwind later."

This reality reframes the policy question. It is no longer sufficient to ask whether markets are
competitive or whether networks are modern. The relevant question is whether existing legal
frameworks permit the conditions necessary for resilience to exist at all. Where access is
foreclosed, competition cannot restore diversity. Where competition exists without validation,
resilience cannot be distinguished from fragility. Where validation is possible but deployment is
denied, evidence cannot be acted upon. Each element depends on the others.

Policy alighment does not require centralized control or uniform technical mandates. It requires
recognition that communications infrastructure has become a critical dependency for emergency
response and public safety in ways that legacy governance did not anticipate. It requires ensuring
that private discretion over physical access does not silently override national communications
objectives. It requires allowing operational validation to inform decision-making rather than
treating performance as self-evident.

This alignment can occur through multiple pathways. Federal policy can articulate minimum
conditions under which access restrictions are incompatible with national communications needs.
State law can recognize that communications infrastructure is not merely a private amenity but a
public-safety enabler. Funding programs can incorporate operational validation as a criterion for
prioritization. None of these steps requires prescribing technology or mandating service levels.
They require only that governance frameworks acknowledge the reality that reliability is no longer
guaranteed by architecture and must therefore be preserved deliberately.

The central point is not that law has failed, but that it has lagged. Legal frameworks evolve more
slowly than technology, and for a time, legacy assumptions concealed the consequences of that
lag. Those assumptions no longer hold. As communications infrastructure becomes more
software-defined, more privatized at the edge, and more critical to emergency response, the cost
of misalignment rises. What was once tolerable drift becomes systemic risk.

In this context, inaction is not neutral. Access decisions, exclusivity arrangements, and
deployment patterns established today will lock in physical and operational constraints for
decades. Once those constraints are set, resilience cannot be retrofitted easily, and diversity
cannot be conjured after failure reveals its absence. Delay therefore functions as a policy choice—
one that favors structural lock-in over adaptive resilience.

Section VIl = Conclusion: From Inherited Assurance to Deliberate,

Validated Resilience

The transition now underway in communications infrastructure is not simply a change in
technology. Itis a fundamental shift in how reliability is produced, verified, and trusted. For

% Federal Communications Commission, Advancing IP Interconnection, WC Docket No. 25-304, Notice of
Proposed Rulemaking, FCC 25-73, 116, PDF pp. 8-9 (states voice continues transitioning from TDM to all-IP
architecture; proposals are framed as hastening the IP transition; seeks comment on protections necessary
to ensure continuity of service to critical infrastructure and public safety entities, including 911).
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decades, emergency communications benefitted from architectural determinism that enforced
predictable behavior without requiring continuous scrutiny. That determinism has been
deliberately dismantled. What replaces it is not an equivalent substitute, but a vacuum—one in
which reliability is assumed, inferred, or promised rather than demonstrated.?

As architectural guarantees recede, risk migrates outward. It moves from centralized systems into
distributed design choices, from regulated interconnection into private control of physical access,
and from inherited trust into unverified claims of performance. Emergency communications now
depend on broadband networks whose behavior under stress varies widely and is rarely exposed
until failure occurs. In this environment, resilience is no longer an emergent property of the system.
It must be established intentionally.?’

This paper has argued that access, competition, and operational validation are jointly necessary to
achieve that outcome. Access must be available so that alternative networks can exist.
Competition must be permitted so that diversity of design and operation can reduce single-point
failure risk. But these conditions alone do not restore assurance. Without a structured way to
evaluate how networks actually behave under stress, competition merely multiplies uncertainty.
The missing element is operational validation.

That role is fulfilled by the Priority Broadband Project Operational Framework. The PBP-OF provides
the mechanism by which modern broadband networks can be evaluated, compared, and trusted
for emergency communications use in the absence of architectural enforcement. It replaces
implicit guarantees with explicit evidence. Through a robust and extensible catalog of stress-
oriented tests, the framework allows networks and network designs to be assessed for their ability
to maintain control-plane stability, manage congestion, survive partial failure, recover predictably,
and operate within the tolerances that emergency communications require.

The importance of the PBP-OF is not limited to technical evaluation. It resolves a governance
problem that neither markets nor legacy regulation can address on their own. By making
operational behavior visible, it allows competition to reward resilience rather than marketing
proxies. It allows funding authorities to distinguish deployable projects from resilient ones. It
allows public agencies to rely on networks based on demonstrated fitness rather than contractual
assurances. And it allows policymakers to intervene at the level of access and eligibility without
prescribing technology or service models.

Crucially, the framework changes the consequences of access control. When operational
validation exists, denying access no longer merely limits competition; it prevents the introduction
of verifiably resilient alternatives. Exclusive arrangements no longer just shape markets; they shape
the risk profile of emergency communications themselves. In this way, the PBP-OF ties together

20 FCC multi-tenant access regulatory context — exclusive arrangements historically addressed to promote
competitive access. Improving Competitive Broadband Access to Multiple Tenant Environments, Final Rule,
FCC 22-12, Federal Register, 87 FR 17181 (adopted Feb. 11, 2022) (rules prohibiting certain exclusive
revenue sharing arrangements and improving competitive access in MTEs).

21 FCC “Rules for Service Providers in Multiple Tenant Environments” consumer guidance — establishing that
private contracts can affect competitive access to communications facilities.
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the technical, economic, and legal dimensions of the problem that this paper has traced from
architecture to access to policy.

The significance of this shift is national in scope. Wherever private control of physical access
forecloses deployment, wherever competition is constrained by contract rather than capacity, and
wherever network performance is assumed rather than tested, the same structural vulnerability
arises. The all-IP transition formalized by proceedings such as WC 25-304 ensures that this
vulnerability will expand unless counterbalanced by deliberate governance. The PBP-OF provides a
scalable, technology-neutral means of doing so0.*?

Timing matters because infrastructure decisions harden quickly. Networks deployed today, access
arrangements negotiated now, and funding decisions made under existing assumptions will persist
for decades. If operational validation is not incorporated into these decisions, fragility becomes
embedded. Retrofitting resilience after failure is always more expensive and less effective than
validating it in advance. Delay therefore functions as a policy choice—one that locks in uncertainty
at the very moment emergency communications depend most on predictability.

The challenge ahead is not to resurrect legacy regulation or to impose uniform technical mandates.
It is to acknowledge that the guarantees once supplied by architecture must now be supplied by
evidence. The Priority Broadband Project Operational Framework is the means by which that
evidence can be produced, compared, and acted upon. Without it, calls for resilience remain
aspirational. With it, resilience becomes a property that can be tested, demonstrated, and
preserved.

In a post-architectural communications environment, emergency communications cannot rely on
assumption, opacity, or private ordering alone. They require open access, meaningful competition,
and operational validation working together as a system. The framework described here provides
the missing link. The remaining question is not whether such a mechanism is necessary, but
whether it will be adopted deliberately—before crisis makes its absence undeniable.

22FCC, In the Matter of Build America: Eliminating Barriers to Wireline Deployments, WC Docket No. 25-253.
Commission inquiry into state/local barriers to broadband infrastructure deployment, including rights-of-way
impediments, showing that governance (policy and law) affecting access materially affects network
deployment outcomes.
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