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What Observation TTL Governance Specifies

Each credentialed observation carries a time-to-live (TTL) signed by the originating

authority. The TTL declares the time window during which the observation is

admissible by downstream consumers. After the TTL expires, the observation is no

longer admissible regardless of how the consumer's policy might otherwise evaluate

it.

The TTL is governance-credentialed. The originating authority signs the TTL based

on the authority's understanding of how long the observation remains valid (a

position observation with seconds of TTL because the unit is moving rapidly; a policy

observation with months of TTL because the policy is stable; an environmental

observation with hours of TTL because conditions evolve).

Why Per-System Staleness Handling Has
Structural Gaps

Current systems handle observation staleness ad-hoc. Each system implements its

own freshness logic, often by inferring staleness from observation timestamps against

system-internal policy. The pattern produces inconsistency: different systems admit
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the same observation with different staleness assumptions, leading to coordination

failures when systems disagree about whether an observation is current.

Cross-system coordination requires consistent staleness handling. The observation

that one system considers fresh and another considers stale produces coordination

failure regardless of either system's internal logic. Architecturally credentialed TTL

governance produces consistency by making the freshness window a property of the

observation itself rather than a property of the consuming system's interpretation.

How TTL Composes With Composite Admissibility

The composite admissibility evaluator consumes the TTL alongside other observation

properties. An observation past its TTL is rejected at admissibility regardless of how

other properties might evaluate. An observation within its TTL is evaluated against

other admissibility factors.

Consumers can apply additional staleness policy on top of the TTL. A consumer that

requires fresher observations than the TTL admits can specify additional staleness

constraints in its admissibility policy. The TTL is the floor; consumer policy can be

more restrictive but not less. The architecture supports both originator-determined

and consumer-determined staleness in a coherent framework.

What This Enables for Cross-System Coordination

Multi-vendor mesh deployments gain structurally consistent staleness handling. The

observation that authority A signs with TTL X is treated identically by all consumers

regardless of which vendor's system they run.

Cross-jurisdictional operations gain the same consistency. When a vehicle moves

between authority domains, observations from each authority carry their own TTLs

that the receiving system applies consistently. The patent positions the primitive at



the layer where observation-lifecycle management has been operating without

architectural support.


