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Executive Summary

The convergence of Al and communications is transforming the very role and value of communication networks.
While partial deployment of Al within communication networks is already underway, the transition to "Al-native
networks" — where the lifecycles of Al and communication networks are fused, and humans and Al collaboratively
determine what is decided, where, and how, dynamically configuring decision structures according to context —
represents not merely a technological advancement, but a fundamental shift in the assumptions underlying social
infrastructure. Yet a framework for holistically explaining and verifying system-wide behavior remains
underdeveloped.

Under this transition, three longstanding assumptions begin to erode. First, the interdependence among
communication, computing, cloud, and power infrastructures makes per-facility investment evaluation inadequate
(investment justification). Second, when Al-driven control spans multiple infrastructure layers, the very premise of
what constitutes a single evaluable unit is called into question (evaluation and verification). Third, when human-Al
role division may shift during operation, establishing regulatory accountability in advance becomes problematic
(liability allocation). These are not hypothetical future concerns — they are emerging in current deployment and
operational practice.

This whitepaper makes this structural transformation visible and provides a shared foundation for stakeholders with
differing perspectives to engage in dialogue under common premises.

Three Undefinabilities — The Root Causes of Instability

At the root of these eroding assumptions lie three structural undefinabilities that accompany Al-native

transformation: the "position," "basis," and "agent" of control decisions can no longer be predetermined at design

time (Chapter 2).

e Decision position and granularity — Which controls are executed, where, and at what granularity are
determined dynamically at runtime. The same control decision yields different latency, accuracy, and cost
tradeoffs depending on whether it executes at the edge, in the cloud, or within the network.

e Decision basis and evidence trail — The rationale for Al decisions becomes distributed across multiple layers,
making post-hoc tracing and explanation difficult. The question "why was this control action taken?" cannot be
answered by any single entity.

e Decision agent — The division of roles among humans, rules, and Al may shift during operation, meaning the
answer to "who made this decision?" is no longer uniquely determinable. The locus of responsibility becomes
structurally ambiguous.

These three undefinabilities are intertwined, simultaneously propagating across investment planning, evaluation

and verification, and liability allocation.

Seven Questions Facing Al x Communications Infrastructure

These eroding assumptions manifest as seven questions on the ground:

Design: To what extent should Al decision scope and human involvement be treated as design parameters?

/Evaluation: By what criteria should the adequacy of Al-involved control be judged? / Responsibility: Who bears

accountability for the consequences of decisions, and to what extent? / Cost: Who bears the costs of Al control

deployment, operation, and verification, and how? / Trust: How can operators, users, and society trust Al decisions?

/ Sustainability: Which technical structures and institutional frameworks are sustainable? / Definition: Is this

fundamentally a telecommunications problem, an Al problem, or a social institutional problem?

Why Conventional Verification Falls Short

In environments where Al is involved in control decisions, three assumptions that conventional evaluation and

verification have implicitly relied upon — that the subject can be isolated, conditions can be fixed, and causality

can be traced — no longer hold (Chapter 3). Control decisions are generated context-dependently, and identical

conditions do not guarantee identical outcomes. Moreover, Al-native network-specific security threats (data



poisoning, adversarial attacks, model inversion) fall outside the scope of conventional network security frameworks.

Verification confined to a single operator or a single technology cannot assess either the adequacy of Al decisions

or their societal impact.

Proposal: Verification Collaboration Platform

No single stakeholder can address these questions alone. This whitepaper proposes a "Verification Collaboration

Platform" — a framework in which diverse stakeholders bring technologies together, conduct comparative

verification under shared conditions, and incrementally develop evaluation metrics, institutional designs, and

standards (Chapter 4).

This platform goes beyond confirming technical correctness. By sharing the structural framework of decision

position, basis, and agent, verification items for new service deployment can be designed in advance, limiting the

scope of verification costs and trial-and-error. The platform is designed so that telecommunications operators, Al

providers, cloud providers, users, and public institutions each contribute their own conditions and expertise. As a

neutral verification environment independent of any specific platform vendor, it is fundamentally distinct from

existing proprietary platforms.

e From a design and implementation perspective — A verification environment under comparable conditions
becomes available. Al interoperability in multi-vendor environments can be demonstrated, enabling
performance and cost comparisons across control decision placement patterns (edge / cloud / in-network).

e  From an investment and management perspective — The effectiveness of Al control deployment can be
demonstrated incrementally. Comparative data between deployment and non-deployment scenarios
accumulates, providing evidence to justify infrastructure investment.

e From an institutional and standardization perspective — Insights gained through verification feed back into
institutional design. The EU is already advancing regulatory frameworks, and other regions are pursuing state-
led approaches. Japan, with its tradition of soft-law-based deliberation that enables iterative dialogue
between regulation and implementation, is well-positioned to leverage this strength. Whether Japan can
design and propose its own verification frameworks internationally will shape its position in global rule-making.

Where to Begin — A Three-Phase Transition

Realizing the Verification Collaboration Platform is not a one-time construction but proceeds through iterative

cycles of phased demonstration and dialogue (Chapter 5).

Phase 1 (present to near-term): Partial deployment of Al control in limited use cases, accumulating comparative

data through parallel operation with rule-based control. Concurrently, discussions among stakeholders on platform

requirements and design begin, building consensus on shared conditions and evaluation metrics. Phase 2

(medium-term): Comparative verification of multiple stakeholders and implementations using the platform.

Conditions for investment viability and patterns of liability boundary breakdown are concretized based on empirical

evidence, with feedback to institutional design beginning at this stage. Phase 3 (medium to long-term): Gradual

expansion of verified scope, raising the application range and autonomy level of Al control. Safety and effectiveness
confirmed through the platform at each phase provide the rational basis for advancing to the next. This phase also
aims to cultivate an ecosystem in which participation in the platform itself becomes a business opportunity.

This whitepaper does not present a completed solution. It calls on industry, academia, and government to take the

structures and questions articulated here as a starting point, and to incrementally form shared frameworks through

repeated cycles of verification and dialogue.
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