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Abstract
Local Number Portability (LNP) remains a cornerstone of competition policy within

United States telecommunications. The Number Portability Administration Center (NPAC),
administered under Federal Communications Commission (FCC) oversight, serves as the
authoritative database supporting portability transactions across approximately one billion
telephone numbers and more than 1,600 service providers. Although the NPAC has delivered
operational reliability for over two decades, its centralized architecture reflects late-1990s
database design assumptions. In a telecommunications ecosystem now characterized by cloud-
native infrastructure, 5G networks, software-defined networking, eSIM activation, and
heightened fraud risk, architectural centralization presents structural limitations. This paper
argues that a permissioned consortium blockchain architecture can enhance neutrality,
auditability, resilience, and interoperability while preserving regulatory governance. A phased

migration model is proposed to mitigate systemic risk and ensure continuity of service.
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Introduction
Local Number Portability (LNP) was introduced to reduce switching costs and promote

competition among telecommunications providers (Federal Communications Commission
[FCC], 2017). The Number Portability Administration Center (NPAC) functions as the
authoritative repository mapping telephone numbers to service providers and routing identifiers.
Since wireline portability began in 1998, the system has expanded to include wireless and Voice
over IP services (NPAC, 2023). Despite operational success, the system’s architecture remains
fundamentally centralized, reflecting assumptions formed in an era dominated by time-division

multiplexing (TDM) networks and limited internet-based provisioning.

Evolution of the Telecommunications Environment
Over the past twenty-five years, telecommunications infrastructure has evolved

dramatically. Networks have transitioned from circuit-switched to packet-based architectures.
Cloud-native provisioning, API-first service activation, 5G deployment, and embedded SIM
(eSIM) technologies now enable near real-time onboarding. Simultaneously, identity verification
and fraud mitigation have become critical due to increased reliance on SMS-based
authentication. These developments raise the question of whether a centralized portability control

plane remains the optimal architectural model.



Structural Limitations of the Current NPAC Model
The NPAC operates as a centralized authoritative write-path for portability transactions.

While redundancy and contractual oversight mitigate certain risks, centralization inherently
concentrates operational and cybersecurity exposure. Modern distributed systems engineering
increasingly emphasizes decentralization to reduce single points of failure. Additionally,
neutrality in the current system is maintained primarily through regulatory contracts and codes of
conduct rather than through architectural distribution of authority (FCC, 2025). This governance-
based neutrality, though effective, may not fully leverage cryptographic trust mechanisms

available in modern distributed systems.

Fraud and Security Considerations
Portability transactions are frequently exploited in account takeover schemes because

control of a phone number enables password resets and multi-factor authentication bypass. An
immutable distributed ledger could enhance non-repudiation by cryptographically binding each
transaction to authenticated participants. While blockchain technology does not eliminate fraud,

it strengthens auditability and forensic transparency.

Permissioned Blockchain Architecture
A permissioned consortium blockchain differs substantially from public cryptocurrency

networks. Participation is restricted to authorized providers and oversight entities. Transactions
are cryptographically signed, validated through consensus algorithms, and replicated across
distributed nodes. On-chain data would be limited to routing state and transaction metadata,
while customer personally identifiable information (PII) remains off-chain. This design ensures

privacy-by-design principles while improving transparency of state transitions.



Design Principles
The proposed architecture adheres to five core principles: neutrality through distributed

governance; cryptographic immutability; high availability via node replication; minimal on-chain
data; and API-first interoperability. Together, these principles align portability infrastructure

with modern distributed systems best practices.

Migration Strategy
A phased migration strategy is essential. Phase one would involve shadow-write

mirroring of NPAC transactions to a distributed ledger. Subsequent phases would validate ledger
convergence, introduce read-path pilots, and ultimately transition write-path authority following
regulatory approval. This incremental approach minimizes systemic disruption while allowing

extensive testing.

Discussion

The telecommunications sector increasingly intersects with cybersecurity, financial
services, and digital identity ecosystems. As numbering resources become identity anchors, the
integrity of portability infrastructure assumes broader societal significance. A distributed ledger
approach aligns with contemporary infrastructure resilience frameworks emphasizing

redundancy and transparency.



Conclusion
The NPAC has reliably supported LNP for over two decades. However,

telecommunications technology and threat landscapes have evolved substantially. A
permissioned blockchain model offers architectural neutrality, enhanced resilience, and
modernization benefits compatible with FCC oversight. Through phased implementation and
rigorous governance, the industry can modernize portability infrastructure while preserving

consumer protections and operational continuity.
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