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What L4 and L5 Mean Architecturally

The SAE J3016 levels define L4 as autonomy within a defined operational design

domain (ODD) and L5 as autonomy in any condition a competent human driver could

handle. The distinction is operationally significant. The execution architecture,

however, has historically been the same at both levels: the stack plans, the safety logic

gates, the actuator commits or refuses. Binary permit-suppress.

Commercial L4 deployment has shown the limits. Waymo's geographic constraints,

Cruise's national suspension, the cumulative caution of state DOT certification

programs — these reflect not technological immaturity but architectural mismatch

between binary execution and the actual demands of incident response, edge-case

handling, and graduated regulatory authority.

Why the Architectural Limit Is the Commercial
Limit

The binary architecture forces the regulator into a binary response: certify the fleet at

full authority or revoke certification entirely. There is no architectural support for

'reduced operation under enhanced verification' or 'restricted to specific routes

pending investigation' or 'continued operation with elevated remote-operator
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oversight.' Each of these would be a graduated mode in a different architecture; in the

current architecture, they are ad-hoc workarounds at best.

This is why every L4 fleet has been forced to a regulatory boom-bust pattern: full

deployment, incident, suspension, modified deployment under heroic operational

effort. The architectural answer is to make graduated authority a first-class concept

rather than an emergent workaround.

How Graduated Execution Restructures the
Regulatory Surface

Confidence-governed actuation produces eleven graduated modes selected by

composite admissibility. The state DOT, federal regulator, and fleet operator each

credential governance policies that specify which modes are admissible under which

conditions. A vehicle operating within an approved ODD operates in full mode; an

incident triggers governance-credentialed mode-restriction policy; the fleet shifts to

constrained or stage-gated mode while investigation proceeds.

Cross-jurisdictional operation handles transitions through cross-authority cross-

recognition. A fleet operating across state lines consumes the relevant authority's

policy for each segment. Mesh-broadcast actuation state lets neighboring units,

infrastructure, and regulators observe the fleet's operational mode in real time,

supporting cross-system coordination that current siloed telemetry does not.

What This Enables for Commercial L4/L5
Deployment

The commercial path to L5 — autonomy in any condition a competent driver could

handle — runs through accumulating L4 deployment across heterogeneous

geographies under regulatory acceptance. Each geography produces incidents; the



architecture's response to incidents determines whether the deployment continues or

is suspended.

Graduated execution makes incident response a configuration question rather than an

operational catastrophe. The patent positions the primitive that the L4/L5 industry

will need as it scales beyond the narrow geographies that binary architectures can

sustain. Waymo, Cruise, Aurora, Pony.ai, Mobileye Drive, and emerging entrants all

consume the same primitive; the competitive surface shifts from sensor-stack quality

to architecture-fit-for-regulation.


