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What It Specifies

Each vehicle holds a credentialed identity admitting tolling participation. Each toll
gate holds a credentialed identity admitting tolling authority. As a vehicle passes the

gate, the architecture initiates a pair-settlement exchange.

The settlement carries the vehicle identity, the gate identity, the toll-rate claim, the
proximity verification, and signatures binding the exchange. The settlement is final

when both parties have signed.

Why It Matters Structurally

Current tolling architectures depend on intermediary platforms (transponder issuers,
billing aggregators, plate-image processors). The intermediary capture of settlement
data, the intermediary fees, and the intermediary regulatory liability all impose

structural costs.

Pair-settlement tolling eliminates the intermediary structural cost. Vehicle and gate
settle directly; the architecture supports the operation; intermediary services become

optional rather than required.
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How It Composes With Mesh Operation

The architecture defines the tolling-specific protocol on top of the general pair-
settlement primitive. Tolling-class taxonomy, tolling-class proximity windows, and

tolling-class dispute mechanisms compose with the pair-settlement architecture.

Implementation can integrate with existing toll-collection infrastructure. The tolling
pair primitive becomes the settlement layer; the existing physical infrastructure

(gates, sensors, vehicle hardware) integrates through declared interfaces.

What This Enables

Toll-road operators gain structurally-direct settlement. Vehicle owners gain

settlement transparency. Regulators gain audit-ready settlement records.

The architecture also supports new tolling patterns. Distance-based, congestion-
based, and emissions-based tolling all build on the pair-settlement primitive; the

substantive toll-rate claim becomes parameterized.



