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Abst ract

Thi s docunent specifies the Reilly Mdel Routing Protocol (RVRP),

a framework for policy-governed, auditable routing of inference
requests across heterogeneous artificial intelligence (A) nodel
environnments. RVMRP defines the structural netadata, routing policy
decl aration, execution semantics, audit trail requirenents, and cost
attribution nmechani snms necessary to govern how i nference requests are
directed to Al nmodels in nulti-nodel deploynents.

The protocol is Al-provider agnostic and operates independently of
any specific nodel architecture, inference runtinme, vendor

i mpl ementation, or transport |layer. RVRP addresses the absence of a
st andar di zed protocol -1 ayer specification governing how routing
deci sions are declared, transmtted, |ogged, and enforced across

Al nodel depl oynents at organi zational scale.
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1.
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I ntroduction
1. Mbtivation

The depl oynment of artificial intelligence systems at organizationa
scal e increasingly involves multiple Al nodels operating in

parall el or in sequence. A given application may call upon

|'i ghtwei ght nodels for classification tasks, md-tier nodels for
sunmmari zation, and advanced nodels for conplex multi-step reasoning,
all within a single request pipeline. This operational patternis
referred to throughout this docunment as multi-nodel depl oynent.

Despite the rapid proliferation of nulti-nodel Al deploynents, no
standardi zed protocol exists that specifies how routing decisions
bet ween nodel s shoul d be decl ared, conmuni cated, executed, audited,
or governed. Current industry practice is characterized by ad hoc
engi neeri ng deci sions enbedded in application code, vendor-specific
gateway configurations, or informal internal policies with no

i nteroperabl e representation

Thi s absence of a protocol standard produces several systemc
probl ens:

0 Routing logic is opaque and non-portabl e across systens and
vendor s

0 Cost attribution for nodel usage cannot be reliably traced to
the policy decision that produced the expenditure.

0 Audit records, where they exist, are inconsistent, inconplete,
and not interoperable.

0 Covernance over who may define, nodify, or override routing
policy is informal and unenforceable at the protocol |ayer

o Failure nodes, escal ation paths, and fall back behavior are
undefined in any portable specification.

The Reilly Mddel Routing Protocol (RVMRP) addresses each of these
deficiencies by defining a provider-agnostic, transport-agnostic
protocol framework for Al nodel routing governance

2. Scope
Thi s docunent specifies:

o The Moddel Routing Decision (MRD): a structured metadata object
that acconpani es every routed inference request, carrying the
routing decision and its full governance context.

0 The Routing Policy Docunent (RPD): a declarative specification
that defines the rules by which routing decisions are nade.

0 Routing Execution Semantics: the normative procedures by which
an RVRP-conpliant router resolves, applies, and validates
routing policy against an incom ng request.

0 The Audit Log Record (ALR): a standardi zed record structure for
capturing each routing event for conpliance, debugging, and
accountability purposes.

0 The Cost Attribution Record (CAR): a structure that traces the
financial cost of each routed request to the policy, cost
center, and budget authority that authorized it.



0 A CGovernance and Authorization nodel that defines how routing
policy is issued, signed, versioned, and enforced.

Thi s docunent does not specify the internal architecture of any Al
nmodel , the machine learning logic used to assess request conplexity,
the commercial pricing structure of any Al provider, or any
application-layer inference API. RVRP is a governance and net adata
protocol layer that sits above any such systens.

1.3. Design Principles
RVRP i s designed according to the follow ng principles:

Provi der Agnosticism RMRP MUST NOT assune the use of any
specific Al nodel provider, vendor API, or proprietary
infrastructure. Al provider-specific identifiers are treated
as opaque strings within the protocol

Transport Agnosticism RVRP netadata structures are defined as
JSON obj ects. They may be transnmitted over HITP, nessage queues,
RPC framewor ks, or any other transport that supports structured
dat a payl oads

Auditability by Default: Every routing decision produces an
audi tabl e record. Audit |logging is not optional for confornmant
i mpl ement ati ons.

Policy as a First-Class bhject: Routing policy is a declared,
versioned, signed artifact. Inline or inplicit routing logic
enbedded in application code does not satisfy RVRP conformance.

Cost Traceability: Every routed request MJST be attributable to
a cost center and budget authority. Unattributed inference costs
are a conformance viol ation.

Least-Cost Sufficiency: Routing policy SHOULD direct requests to
the | east capable nodel tier sufficient to satisfy the task
requirenents. Routing to a higher tier MJST be justified by
policy conditions.

Separation of Concerns: The routing decision |ayer is separate
fromthe inference execution |ayer. An RVRP-conpliant router
makes and records a routing decision; it does not inplenent
i nference.

2. Term nol ogy

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', " MAY",
and "OPTIONAL" in this docunent are to be interpreted as descri bed
in BCP 14 [ RFC2119] [RFC8174] when, and only when, they appear in
all capitals, as shown here.

The following terns are defined for use in this docunent:

Al Moddel: A software systemthat accepts a structured input
(referred to herein as an inference request) and produces a
structured output (referred to herein as an inference response)
using a |l earned conputational process. This definition is
intentionally broad and enconpasses | arge | anguage nodel s,
mul ti nodal nodel s, enbeddi ng nodel s, classification nodels, and
other |earned inference systens.

Budget Authority: The organizational entity, role, or system
identity that has been designated as responsi bl e for approving



i nference expenditure within a defined cost center. Budget
Authority is referenced by identifier within RVRP structures and
resol ved externally to the protocol

Conpl exity Score: A normalized floating-point value in the range
[0.0, 1.0] that represents an assessnent of the conputationa
or semantic difficulty of an inference request relative to a
defined task type. The nethod of conputing the Conplexity Score
is outside the scope of this specification; RVRP defines only
how this value is represented and used in routing decisions.

Conformant Router: An RVRP Routing Engine that inplenments all
REQUI RED behavi ors specified in this docunent.

Cost Attribution Record (CAR): A structured JSON object produced
by a Conformant Router upon conpletion of a routed inference
request, recording the financial cost of the request and
attributing it to the applicable cost center, policy, and
Budget Authority.

Cost Center: An organizational unit, project, team application,
or other logical grouping to which the financial cost of
i nference requests is attributed.

Fal | back Mbdel: The Al nodel or nodel tier to which a routing
request is directed when the primary sel ected nodel is
unavail able, returns an error, or exceeds a defined constraint.

Inference Request: A structured input subnitted to an Al nodel
for processing. The content and format of the inference request
are outside the scope of this specification.

I nference Response: The structured output produced by an Al nodel
in response to an Inference Request. The content and format of
the i nference response are outside the scope of this
speci fication.

Model ldentifier: An opaque string that uniquely identifies a
specific Al nodel or nodel version within the scope of a
depl oynent. Model Identifiers are defined and nanaged externally
to RVRP.

Model Registry: An external systemor configuration artifact that
maps Model ldentifiers to nodel capabilities, tier assignnents,
and endpoint information. RVRP does not specify the
i npl ementation of a Mbdel Registry but requires that a
Conf ormant Router have access to one.

Model Routing Decision (MRD): A structured JSON object produced
by a Conformant Router that records the routing decision nmade
for a specific inference request, including the sel ected nodel,
the policy applied, and the full governance context.

Model Tier: A categorical classification of Al nodels according
to their relative capability and cost. This specification
defines three normative tiers: LIGHT, STANDARD, and ADVANCED
| mpl enent ati ons MAY define additional tiers subject to the
constraints in Section 4.4.

Policy Authority: The organizational entity or role that has been
granted the right to issue, sign, and publish Routing Policy
Docurrents within a defined scope

Routing Engi ne: The software conponent responsible for receiving
an inference request, evaluating applicable Routing Policy
Docurnent s, produci ng a Mbdel Routing Decision, and dispatching



the request to the sel ected nodel

Routing Policy Docunment (RPD): A structured, versioned, signed
JSON docunent that declares the rules by which a Routing Engi ne
selects a target nodel for a given inference request.

Task Type: A categorical |abel that describes the nature of an
i nference request at the application level. RVRP defines a
normative set of Task Types in Section 4.3. I|nplenentations MAY
extend this set using the extension nmechani sm defined therein.

Audit Log Record (ALR): A structured JSON object produced by a
Conf ormant Router for each routing event, capturing the ful
decision trace, outcone, and timng of the routing operation

RVRP Version: The protocol version string identifying the version
of this specification to which an MRD, RPD, ALR, or CAR
conforns. The version string for this specificationis "1.0".

3. RMRP Architecture Overview

3.1. Architectural Layers
RVRP defines a governance | ayer that operates between the
application layer and the Al nodel inference layer. This layer is
not a transport protocol and does not replace any existing network
or application protocol. It defines the netadata, policy, and
audit structures that govern routing decisions.
The RVRP architectural |ayers are as foll ows:

Application Layer |
| (Caller submits inference request) |

o m e e e e e e e e e e e mam o +
| Routing Policy Docunent |
| (RPD) I
. +

| Routing Engine |
| - Evaluates RPD |
| - Produces MRD |
I I
I I

- Wites ALR
- Wites CAR
o m e e e e e i e +
o m e e e e e e e e e e e e e e e e e e o +
I
v
T +

Al Model |nference Layer |
| (Selected nodel processes request) |
Figure 1: RVRP Architectural Layers
3.2. Conponent Rol es

Policy Authority: |ssues, signs, and publishes RPDs. The Policy



Authority is responsible for ensuring that RPDs reflect

organi zati onal cost governance, capability requirenents, and
conpliance constraints. A Policy Authority MJUST NOT be the sane
entity as the Routing Engine in deploynents where separation of
concerns is required by organizational policy, though this
speci fication does not mandate such separation in all contexts.

Routing Engi ne: Receives inference requests fromthe application
| ayer, resolves the applicable RPD, conputes a routing decision,
produces an MRD, dispatches the request to the sel ected nodel,
and wites an ALR and CAR upon conpl etion. A Conformant Router
MUST performall of these functions.

Model Registry: An external system consulted by the Routing Engi ne
to resolve Model ldentifiers to endpoints and validate tier
assi gnnents. RVRP does not specify the inplenmentation of the
Model Registry.

Audit Store: The persistent storage systeminto which the Routing
Engine wites ALRs and CARs. The Audit Store MJST be wite-once
or append-only with respect to routing records to preserve audit
integrity. Inplenentations MAY use cryptographic nechanisns to
further ensure record imutability.

Budget Authority: Receives cost attribution data via CARs.
Budget Authority systens are external to RVRP and consune CAR
records for financial reporting and budget enforcenent purposes.

3.3. Request Lifecycle
The lifecycle of an inference request under RVRP is as foll ows:

1. The application layer submts an inference request to the
Routing Engi ne, optionally including request metadata such as
Task Type, priority class, and cost center identifier.

2. The Routing Engine perfornms pre-routing validation as specified
in Section 6.1.

3. The Routing Engine resolves the applicable RPD as specified in
Section 6. 2.

4. The Routing Engine evaluates RPD rul es agai nst the request
nmet adata and conputes a Conplexity Score to select a target
nmodel tier and Mdel ldentifier

5. The Routing Engine produces a Mddel Routing Decision (MRD)
docunenting the decision and its full governance context.

6. The Routing Engine dispatches the inference request to the
sel ected nodel, attaching the MRD as specified in Section 6. 4.

7. The selected nodel processes the request and returns an
i nference response.

8. The Routing Engine receives the response, records actual token
consunption and | atency, and updates the ALR and CAR with
out cone dat a.

9. The Routing Engine wites the conpleted ALR and CAR to the
Audit Store.

10. The inference response is returned to the application |ayer,
acconpani ed by a reference to the MRD for correl ation purposes.



4. Moddel Routing Decision (NMRD)
4.1. MRD Structure

The Model Routing Decision is a JSON object [RFC8259] that MJST
be produced by a Conformant Router for every inference request
processed. The MRD captures the routing decision and its full
governance context in a portable, inspectable form

The MRD MUST contain all REQUI RED fields defined in Section 4. 2.
OPTI ONAL fields SHOULD be included when the relevant infornation

is available to the Routing Engine. Additional fields not defined
in this specification MAY be included using the extension mechani sm
defined in Section 4.2.

Al field names are case-sensitive. Al string values are UTF-8
encoded [RFC3629]. Al tinmestanp values are | SO 8601 formatted
strings in UTCwith mllisecond precision.

4.2. WNMRD Field Definitions

romrp_version (string, REQU RED)
The RVMRP protocol version string. For documents confornming to
this specification, the value MJST be "1.0".

nrd id (string, REQU RED)
A universally unique identifier for this MRD instance,
formatted as a UUI D [ RFC9562]. This identifier is used to
correlate the MRD with associ ated ALRs, CARs, and application
| ogs.

request _id (string, REQUI RED)
An identifier for the inference request as assigned by the
caller. If the caller does not supply a request identifier, the
Rout i ng Engi ne MUST generate one and return it to the caller.
Format is inplenentation-defined but MJST be unique within the
scope of the depl oynent.

timestanp (string, REQUI RED)
The UTC tinmestanp at which the Routing Engi ne produced this
MRD. Format: 1SO 8601 with millisecond precision.
Exanpl e: "2026-04-28T17: 00: 00. 000Z"

routing policy id (string, REQU RED)
The unique identifier of the Routing Policy Docunent applied
to produce this routing decision. This value MJST correspond to
the "policy_id" field of the applicable RPD.

routing_policy_version (string, REQU RED)
The version string of the RPD applied. This value MJST
correspond to the "policy version" field of the applicable RPD.

source_system (string, REQU RED)
An identifier for the application or system conmponent that
submitted the inference request. Format is inplenentation-
defined. This field is used for attribution, auditing, and
cost allocation.

task_type (string, REQU RED)
The Task Type classification of the inference request. MJIST be
one of the normative Task Type val ues defined in Section 4.3,
or an extended val ue regi stered per the extensi on nechani sm
in Section 4.3.

compl exity_score (nunber, REQUI RED)
A floating-point value in the range [0.0, 1.0] representing



the assessed conplexity of the inference request. The method
of conputation is outside the scope of this specification

A value of 0.0 represents the m ni num assessed conpl exity for
the given task type; a value of 1.0 represents the maxi mum

sel ected_nodel _id (string, REQUI RED)
The Model ldentifier of the Al nodel selected to process this
i nference request. This value MJST resolve to a regi stered

nmodel in the Model Registry.

sel ected_nodel _tier (string, REQU RED)
The nodel tier assignment of the selected nodel. MJST be one

of the nornmative tier values defined in Section 4. 4.

routing rationale (string, REQU RED)
A human-readabl e description of the routing decision,
i dentifying which RPD rul e was nmatched and why the sel ected
model tier was chosen. This field is intended for audit
i nspection and operational debugging.

cost _center (string, REQU RED)
The identifier of the cost center to which the financial cost
of this inference request is attributed. This value MJST
correspond to a valid cost center identifier in the
organi zation’s Cost Attribution franmework.

budget _authority id (string, REQU RED)
The identifier of the Budget Authority that approved inference
expenditure for this cost center under the applicable RPD.

max_t oken_budget (i nteger, REQU RED)
The maxi mum nunber of tokens (input plus output) authorized for
this inference request under the applicable RPD rule. A value
of -1 indicates no token ceiling is enforced by policy for this
request. Routing Engi nes MUST NOT route requests where the
estimated token consunption exceeds this val ue without
triggering the fall back behavior defined in Section 6.6.

ority class (string, REQU RED)

The priority classification of the inference request.
MJUST be one of: "CRITICAL", "H GH', "STANDARD', "BATCH'.
Priority class MAY influence nodel selection and queuing
behavi or. See Section 4.5 for priority class semantics.

pr

fall back_nodel id (string, OPTIONAL)
The Model Identifier of the fallback nodel to be used if the
sel ected nodel is unavailable or returns an error. If present,
this value MJST resolve to a registered nodel in the Mdel
Regi stry.

fall back_nodel tier (string, OPTI ONAL)

The nodel tier assignment of the fallback nodel, if specified.
MUST be one of the normative tier values defined in Section 4.4
if present.

chain_id (string, OPTIONAL)
An identifier linking this inference request to a broader
mul ti-step request pipeline or agent chain. Used for
correlating nultiple MRDs produced within a single |ogica
wor kf | ow.

chain_step (integer, OPTI ONAL)
The ordinal position of this inference request within the
chain identified by "chain_id". MJST be a non-negative integer
The first step in a chain is O.



estimated_i nput _tokens (integer, OPTIONAL)
The estimated nunmber of input tokens for this inference
request, as assessed by the Routing Engine prior to dispatch

esti mat ed_out put _tokens (integer, OPTI ONAL)
The estimated nunber of output tokens for this inference
request, as assessed by the Routing Engine prior to dispatch

audit _level (string, REQU RED)
The audit level class applied to this routing event. MJST be
one of the normative audit |evel values defined in Section 7.3.

ext ensi ons (object, OPTI ONAL)
A JSON obj ect containing inplenentation-specific or
depl oynent -specific fields not defined in this specification
Extension field names MJUST use a reverse-DNS prefix to avoid
collisions (e.g., "comexanple.customfield'). The presence
of extension fields MJUST NOT alter the interpretation of any
normative field defined in this specification

4.3. Task Cassification

RVRP defines the follow ng normati ve Task Types. These val ues are
case-sensitive and MJST be used verbatimin the "task type" field
of the MRD and in RPD rul e conditions.

CLASSI FI CATI ON A request whose primary output is a categorica
| abel or score applied to input content. I|ncludes sentinent
anal ysis, intent detection, content noderation, and simlar
tasks. Typically | ow conplexity.

EXTRACTI ON A request whose primary output is structured data
extracted fromunstructured i nput, including nanmed entity
recognition, key-value extraction, and table parsing.

SUMVARI ZATI ON A request whose primary output is a condensed
representation of a |arger input document or corpus.

GENERATI ON A request whose primary output is novel content
generated in response to a pronpt, including text generation,
code generation, and creative witing tasks.

REASONI NG A request that requires multi-step |ogical inference,
mat hemati cal conputation, or structured probl em sol ving.
Typically high conplexity.

EMBEDDI NG A request whose primary output is a vector
representation of the input content. Enbeddi ng requests
SHOULD be routed to nodels optimzed for enbeddi ng generation

RETRI EVAL A request that involves retrieval -augnented generation
or query-driven docunent retrieval. Conplexity is a function
of retrieval corpus size and query amnbiguity.

TRANSFORVATI ON A request whose primary output is a transfornmed
version of the input (e.g., translation, reformatting,
nornal i zati on, or style transfer).

AGENTI C A request submitted within an autononobus agent pipeline
that may produce tool calls, nmulti-turn interactions, or
sub-task deconposition. Agentic requests SHOULD be assi gned
hi gher conpl exity scores by default given their potentia
for recursive resource consunption.

MULTI MODAL A request that includes non-text input nodalities
such as inages, audio, or video, in addition to or in place of



text input.

I npl enent ati ons MAY define additional Task Types using the

"ext ensi ons" mechani sm Extended Task Type val ues MJST use a
reverse-DNS prefix (e.g., "com exanple. CUSTOM TASK"). RPD rul es
that reference extended Task Types MJST be ignored by Routing
Engi nes that do not recogni ze the extended val ue, and fall back
behavi or as defined in Section 6.6 MJST be appli ed.

4. 4. Model Tier Definitions

RVRP defines three normative nodel tiers. Tier assignhment is the
responsibility of the operator and is recorded in the Mde

Regi stry. RVMRP does not prescribe which specific nodels bel ong
to which tier; this is a deploynent-tinme configuration decision

LIGHT Mdels in the LIGHT tier are optimized for |owlatency,
hi gh-t hr oughput processing of tasks with | owto-noderate
complexity. LIGHT tier nmodels are expected to be the | ownest-
cost option in a deploynent. LIGHT tier SHOULD be the default
routing target for CLASSI FI CATI ON, EXTRACTI ON, EMBEDDI NG and
TRANSFORVATI ON task types unl ess policy conditions require
escal ati on.

STANDARD Mddels in the STANDARD tier provide a bal anced
capability-to-cost profile. STANDARD tier is appropriate for
SUMVARI ZATI ON, GENERATI ON, and RETRI EVAL tasks at noderate
conpl exity scores, and for REASONI NG tasks at |ow conplexity
scores.

ADVANCED Mbdel s in the ADVANCED tier provide maxi num avail abl e
capability for high-conplexity tasks. ADVANCED tier MJST only
be sel ected when policy conditions explicitly authorize it and
the request conplexity or task type requires capabilities
unavailable in lower tiers. Routing to ADVANCED tier without
explicit RPD authorization is a confornmance violation

I npl enent ati ons MAY define additional tiers using the "extensions"”

mechani sm Extended tier values MJST NOT replace or supersede the

normative tier definitions above.

4.5. Conplexity Scoring

The Conplexity Score is a normalized floating-point value in
[0.0, 1.0] that the Routing Engine assigns to each inference
request prior to RPD rule evaluation. RVRP does not nmandate a
specific algorithmfor conputing the Conplexity Score. Confornmant
i mpl ement ati ons MJUST docunent the method used to produce this

val ue for audit purposes.

I nformative gui dance for Conplexity Score conputation includes:

I nput token count relative to nodel context w ndow capacity.
Presence of multi-step instructions or chained subtasks.

Ambi guity of the input as assessed by a Iightweight classifier
Hi storical accuracy of lower-tier nodels on similar inputs.
Structural conplexity indicators such as nested conditionals,
mat hermat i cal expressions, or code with high cyclomatic

conpl exity.

Oo0Oo0ooo

Priority class semantics are as follows. Note: the val ue
"STANDARD' used for priority class is distinct fromthe nodel
tier "STANDARD' defined in Section 4.4. These identifiers exist
in separate namespaces within the protocol and MJST NOT be
confl at ed.



CRITICAL Requests that require inmredi ate processing. Priority
class CRITI CAL MJUST NOT be routed to BATCH processi ng queues.
CRI TI CAL requests MAY bypass certain cost ceiling constraints
as defined in the applicable RPD.

H GH Requests that require | ow | atency processing but are not
operationally critical

STANDARD Default priority for interactive workl oads.

BATCH Requests that are tolerant of high latency in exchange for
reduced per-token cost. BATCH requests SHOULD be queued for
asynchronous processi ng where the nodel provider supports it.

4.6. MRD Exanpl e

The following is a non-nornative exanple of a conformant MRD:

{

"rnrp_version": "1.0",

"mrd_id": "550e8400-e29b-41d4- a716-446655440000",

"request _id": "reqg-20260428-00192",

"timestanmp": "2026-04-28T17: 00: 00. 000Z",

"routing_policy_id": "rpd-prod-engi neering-v3",

"routing_policy_version": "3.2.1",

"source_systent: "api-gateway.internal",

"task _type": "REASON NG',

"conplexity score": 0.82

"sel ected_nodel _id": "provider-al pha/ nodel - advanced-v2",

"sel ected _nodel tier": "ADVANCED',

"routing_rationale": "Rule R-07 matched: task_type=REASONI NG,
conpl exity score 0.82 exceeds STANDARD tier threshold 0.75
ADVANCED tier authorized by policy for cost_center=eng-ai.",

"cost_center": "eng-ai",

"budget _authority_id": "ba-vp-engineering-001",

"max_t oken_budget": 8192,

"priority_class": "H GH',

"fall back_nodel id": "provider-al pha/ nodel - st andar d-v4",

"fall back_nodel tier": "STANDARD',

"chain_id": "chain-pipeline-20260428-00041",

"chain_step": 2,

"estimated_i nput_tokens": 2048,

"estimat ed_out put _t okens”: 1024,

"audit _| evel ": "FULL",

"extensions": {}

5. Routing Policy Docunent (RPD)
5.1. RPD Structure

The Routing Policy Docunment is a structured, versioned JSON
docunent that declares the rules by which a Routing Engi ne selects
a target nodel for a given inference request. A conformant RPD
MUST be a valid JSON object [RFC8259].

RPDs MUST be digitally signed by the issuing Policy Authority
using a mechanismthat allows the Routing Engine to verify
authenticity and detect tanpering. This specificati on RECOVWENDS
the use of JSON Web Signatures (JWS) as defined in [ RFC7515].

An RPD MJST be version-controll ed. Routing Engi nes MJST record the
specific RPD version applied to each routing decision in the MRD
Super seded RPD versions MJST be retained in the Audit Store for
the retention period defined in Section 7.4.
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RPD Field Definitions

romrp_version (string, REQU RED)
The RMRP protocol version string. MJST be "1.0" for this
speci fication.

policy id (string, REQU RED)
A unique identifier for this Routing Policy Docunment within
t he depl oyment scope. Policy |IDs MJST be stable across versions
of the same policy; different versions of the same policy MJST
share the same "policy_id".

policy version (string, REQU RED)
A semantic version string [senver] identifying this version of
the policy. Format: MAJOR M NOR PATCH. A change to routing
| ogic MUST increment M NOR or MAJOR A change to netadata only
MAY i ncrement PATCH.

policy name (string, REQU RED)
A human-readabl e nanme for this policy, suitable for display in
audit interfaces.

policy authority id (string, REQU RED)
The identifier of the Policy Authority that issued this
docunent .

effective_date (string, REQU RED)
The UTC tinestanp fromwhich this policy version is effective.
Rout i ng Engi nes MJUST NOT apply a policy version prior to its
effective date.

expiration_date (string, OPTIONAL)
The UTC tinmestanp after which this policy version is no | onger
valid. |If present, Routing Engi nes MJUST NOT apply this policy
version after the expiration date and MJST trigger the fallback
behavi or defined in Section 5. 4.

scope (object, REQU RED)
Defines the set of source systens, cost centers, and task types
to which this policy applies.

scope. source_systens (array of strings, OPTI ONAL)
If present, this policy applies only to inference requests
originating fromthe listed source systemidentifiers. If
absent, the policy applies to all source systens unless
overridden by a nore specific policy.

scope. cost_centers (array of strings, OPTIONAL)
If present, this policy applies only to inference requests
attributed to the listed cost center identifiers.

scope.task_types (array of strings, OPTIONAL)
If present, this policy applies only to inference requests
of the listed task types.

default _rule (object, REQU RED)
The routing rule applied when no other rule in the "rul es"
array produces a match. The default rule MJST specify at
mninmuma "target_tier" and a "max_t oken_budget"”. The defaul t
rul e MUST NOT specify conditions.

rules (array of objects, REQUI RED)
An ordered array of routing rules. MJST contain at |east one
rule. Rules MUST be evaluated in array order. The first rule
whose conditions are satisfied by the inference request MJST



be applied. Subsequent rules MJST NOT be evaluated after a
mat ch.

Each rul e object contains the followi ng fields:

rule_id (string, REQUI RED)
A unique identifier for this rule within the RPD. Rule IDs
MUST be stable across policy versions.

rul e_description (string, OPTIONAL)
A human-readabl e description of the rule’ s intent.

conditions (object, REQU RED for non-default rules)
A JSON obj ect specifying the conditions under which this rule
applies. Al specified conditions MJST be satisfied for the
rule to match (logical AND). If no conditions are specified,
the rule matches all requests (and SHOULD only appear as the
default rule).

conditions.task types (array of strings, OPTIONAL)
The rule nmatches only if the request "task type" is one of
the listed val ues.

conditions.conplexity_ mn (nunber, OPTI ONAL)
The rule matches only if the request "conplexity_score" is
greater than or equal to this value.

conditions. conplexity max (nunber, OPTI ONAL)
The rule matches only if the request "conplexity score" is
|l ess than this val ue.

conditions.priority classes (array of strings, OPTI ONAL)
The rule matches only if the request "priority class" is one
of the listed val ues.

conditions. source_systenms (array of strings, OPTI ONAL)
The rule matches only if the request "source_system is one
of the listed val ues.

conditions.cost _centers (array of strings, OPTIONAL)
The rule matches only if the request "cost_center" is one
of the listed val ues.

conditions.chain_step max (integer, OPTI ONAL)
The rule matches only if the request "chain_step" is |ess
than or equal to this value. Used to constrain nodel tier
selection in early pipeline steps.

target _tier (string, REQUI RED)
The nodel tier to which matching requests are routed. MJST be
one of the normative tier values defined in Section 4.4.

target _nodel _id (string, OPTI ONAL)
If present, the Routing Engi ne MIUST route matching requests to
this specific nodel, subject to availability. If the specified
nodel is unavail able, fallback behavior applies.

fallback tier (string, OPTIONAL)
The nodel tier to which the request is routed if the primary
target nodel is unavailable. If absent, the Routing Engine
MJST use the "default_rule" target as fall back

fall back_nodel id (string, OPTIONAL)
If present, the specific fallback nodel identifier. Evaluated
after "fallback_tier".



max_t oken_budget (i nteger, REQU RED)
The maxi mumtotal tokens (input plus output) authorized for
requests matching this rule. A value of -1 indicates no
ceiling is enforced by this rule. Routing Engi nes MIST enforce
this constraint before dispatch.

cost _ceiling_usd (nunber, OPTI ONAL)
The maxi mum estimated cost in USD authorized for a single
i nference request matching this rule. If present, the Routing
Engi ne MUST reject or reroute requests whose estinmated cost
exceeds this value. Estimation method is inplenentation-
defined and MJUST be docunent ed.

audit _level (string, REQU RED)
The audit level class applied to routing events natching this
rule. MJST be one of the nornmative audit |evel val ues defined
in Section 7. 3.

al | ow_advanced_escal ati on (bool ean, OPTI ONAL)
If true, and if the "target tier" is STANDARD, the Routing
Engi ne MAY escal ate to ADVANCED tier if the conplexity score
exceeds the escalation_threshold. Default: false.

escal ati on_threshold (nunber, OPTI ONAL)
The conplexity score threshol d above which escalation to
ADVANCED tier is permtted when "all ow advanced_escal ati on"
is true. MUST be in [0.0, 1.0].

5.3. Rule Evaluation Order

A Conformant Router MJST evaluate RPD rules in the foll ow ng
order:

1. Filter out rules whose conditions do not match the request
met adata as described in Section 5. 2.

2. Apply the first matching rule in array order
3. If no rule matches, apply the "default _rule".
4. If the "default_rule" is absent or invalid, the Routing Engi ne
MJST reject the request and wite an ALR with outcone
"PCLI CY_ERROR".
5.4. Fal |l back Behavi or
The following conditions MJST trigger fallback behavior:

0 The selected nodel returns an HTTP 5xx error or equival ent
transport-level failure.

0 The selected nodel is not resolvable in the Mddel Registry.
o0 The estimted token count exceeds "max_t oken_budget".

0 The estimted cost exceeds "cost _ceiling usd" (if present).
0 The RPD "expiration_date" has passed.

When fallback is triggered, the Routing Engi ne MJST:

1. Attenpt routing to the "fallback nodel id" (if specified) or
the nodel at "fallback tier".

2. Record the fallback event in the ALR with the origina
sel ection, the fallback target, and the reason for fallback



3. If the fallback nodel also fails, the Routing Engi ne MJST
return an error to the caller and wite an ALR with outcome
" ROUTI NG_FAI LURE" .
5.5. RPD Exampl e

The following is a non-normative exanple of a conformant RPD:

{

"rnrp_version": "1.0",

"policy_id": "rpd-prod-engi neering-v3",

"policy_version": "3.2.1",

"policy nanme": "Engineering Production Al Routing Policy",

"policy authority id": "pa-cto-office-001",
"effective_date": "2026-04-01T00: 00: 00. 000Z",
"expiration_date": "2026-10-01T00: 00: 00. 000Z2",
"scope": {
"source_systens": ["api-gateway.internal”, "agent-runner.internal"],
"cost _centers": ["eng-ai", "eng-platfornm'],
"task _types": null
},
"default_rule": {
"target _tier": "LICGHT",
"max_t oken_budget": 2048,
"audit _| evel ": " STANDARD'
},
"rules": [
{

"rule_id": "R-01",

"rul e_description": "Batch enbeddi ng requests to LIGHT tier.",

"conditions": {

"task _types": ["EMBEDDI NG'],
"priority classes": ["BATCH']

},
"target _tier": "LICGHT",
"max_t oken_budget": 4096,
"audit _level": "M N MAL"

"rule_id": "R 02",
"rul e_description": "Low conplexity classification to LIGHT.",
"conditions":

"task_types": ["CLASSIFI CATI ON', "EXTRACTION'],

"conplexity max": 0.4
}
"target _tier": "LIGHT",
"max_t oken_budget": 1024,
"audit _level": "M N MAL"

"rule_id": "R 03",
"rul e_description": "Mderate generation to STANDARD tier.",
"conditions":
"task_types": ["GENERATI ON', "SUMVARI ZATI ON'],
"conplexity mn": 0.3,
"conplexity max": 0.75
},
"target tier": "STANDARD',
"max_t oken_budget": 4096,
"audit _| evel ": " STANDARD'

"rule_id": "R 04",
"rul e_description": "CRITICAL priority requests to STANDARD
m ni mum ",



"conditions": {
"priority classes": ["CRITICAL"]
}

"target tier": "STANDARD',
"fall back_tier": "ADVANCED',
"max_t oken_budget": 8192,
"audit _|evel ": "FULL"

"rule_id": "R 05",
"rul e_description": "Hi gh-conplexity AGENTI C and REASONI NG
requests to STANDARD with escal ation permtted.",
"conditions": {
"task_types": ["AGENTIC', "REASONI NG'],
"conplexity mn": 0.5
},
"target _tier": "STANDARD',
"al | ow_advanced_escal ation": true,
"escal ation_t hreshol d": 0.75,
"max_t oken_budget": 16384,
"cost_ceiling usd": 0.50,
"audit _level": "FULL"

"rule_id": "R 06",
"rul e_description": "Miltinodal requests to STANDARD tier.",
"conditions": {
"task _types": ["MJILTI MODAL"]
}

"t arget _tier": "STANDARD',
"max_t oken_budget": 8192,
"audit_| evel ": " STANDARD'

"rule_id": "R07",
"rul e_description": "Hi gh-conmpl exity REASONI NG above
threshol d to ADVANCED. ",
"conditions": {
"task _types": ["REASONI NG'],
"conplexity mn": 0.75
},
"target tier": "ADVANCED',
"fall back_tier": "STANDARD',
"max_t oken_budget": 8192,
"cost_ceiling usd": 1.00,
"audit _level": "FULL"

Routi ng Execution Semantics
.1. Pre-Routing Validation

Upon recei pt of an inference request, a Conformant Router MJST
performthe followi ng validation steps before proceeding:

1. Verify that a valid RPD is avail able and has not expired.
If no valid RPD is resol vable for the request context,
the Routing Engine MJUST reject the request with error code
RVRP- 001 (Policy Not Found).

2. Verify that the "source systeni identifier is present and
recogni zed.



3. Verify that a "cost_center" is associated with the request,
either supplied by the caller or resolvable fromthe
"source_system identifier via configuration

4. Verify that the "budget _authority_id" associated with the
cost center is active and has not been revoked.

5. Verify that the "task_type" is a recogni zed val ue per
Section 4.3 or a registered extension val ue.

Requests that fail pre-routing validation MJST be rejected.

Rej ected requests MJST have an ALR witten with outcome

"VALI DATI ON_FAI LURE" identifying which validation step fail ed.
6.2. Policy Resolution

The Routing Engi ne MUST resol ve the applicable RPD using the
foll owi ng procedure:

1. ldentify all RPDs whose "scope" matches the request
(source_system cost_center, task type).

2. If multiple RPDs match, apply the nost specific RPD as
determ ned by the nunmber of scope constraints satisfied.

3. If specificity is equal across nultiple matching RPDs,
apply the RPD with the nost recent "effective_date"

4. Record the selected "policy_id" and "policy_version" in
the MRD.

I npl enentations that maintain a single global RPD are not
required to performpolicy resolution but MJST still record the
policy id and policy version in every MRD.

6.3. Mbdel Selection
After RPD resolution, the Routing Engi ne MJST:
1. Conpute or accept a Conplexity Score for the request.
2. Evaluate RPD rules in order per Section 5.3.

3. ldentify the matched rule and extract "target tier" and,
if present, "target nodel _id".

4. |If "target_nodel _id" is specified, resolve it in the
Model Registry and verify it is avail able.

5. If "target _nobdel id" is absent, select an avail abl e nodel
fromthe Mddel Registry whose tier matches "target tier".
Model selection within a tier is inplenmentation-defined.

6. Evaluate "all ow advanced_escal ati on" and
"escal ation_threshold" if present.

7. Verify that the estinmated token count does not exceed
"max_t oken_budget".

8. Verify that the estimted cost does not exceed
"cost_ceiling_usd" if present.

9. Produce and record the MRD.

6.4. Request Dispatch
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The Routing Engi ne MIST dispatch the inference request to the
sel ected nodel endpoint with the foll owi ng requirenents:

0 The MRD MUST be attached to the dispatched request. In HTTP
transport, this MJST be acconplished via the
"RVMRP- MRD' header or request body attachnent per
Section 10.1. In other transports, attachnent is per
Section 10. 3.

o0 The "request _id" fromthe MRD MJUST be forwarded to the

nmodel provider where the provider’s APl supports a
correlation identifier.

o Al dispatch operations MJIST be performed over encrypted
transport (TLS 1.2 minimum TLS 1.3 RECOMVENDED) per
[ RFC8446] .

5. Response Handl i ng

Upon recei pt of an inference response, the Routing Engi ne MJST:

1. Record the actual input and output token counts fromthe
response if avail abl e.

2. Record the end-to-end | atency of the routing and inference
operation.

3. Verify that actual token consunption did not exceed
"max_t oken_budget". If it did, this MJST be recorded in
the ALR as a budget overrun event.

4. Produce and finalize the ALR and CAR records.

5. Wite conpleted ALR and CAR to the Audit Store.

6. Return the inference response to the caller with the
"nrd_id" attached for correlation

6. FError and Fall back Handling
Error codes defined by this specification

RVRP- 001 Policy Not Found. No valid RPD is resolvable for
the request context.

RVRP-002 Validation Failure. The request failed pre-routing
validation. Details MJST be included in the ALR

RVRP- 003 Budget Exceeded. The estimated or actual token or
cost consunption exceeds authorized linmts.

RVRP- 004 Mbdel Unavail able. The sel ected nodel is not
reachabl e or returned a transport-Ilevel error

RVRP- 005 Fal | back Exhausted. Al fallback options have been
attenpted and fail ed.

RVRP- 006 Policy Expired. The applicable RPD has passed its
expiration date.

RVRP- 007 Audit Store Failure. The Routing Engi ne was unabl e
to wite the ALR or CARto the Audit Store. This is a
CRITICAL error; the Routing Engi ne SHOULD halt request
processing until Audit Store availability is restored.

Al error events MJST result in an ALR record. Routing Engines



MUST NOT silently suppress routing errors.

7. Audit Trail Requirenents
7.1. Audit Log Record (ALR) Structure

A Conformant Router MJST produce one Audit Log Record for each
routing event. The ALR is a JSON object [RFC8259]. Each ALR MJST
be witten to the Audit Store before the inference response is
returned to the caller.

ALRs MJST be inmmutable after witing. The Audit Store MJST be
append-only or equivalent with respect to routing records.

| mpl enent ati ons MAY use cryptographi ¢ hash chai ni ng, bl ockchain
anchoring, or other mechanisns to provide tanper-evidence for
the ALR sequence.

7.2. ALR Field Definitions

romrp_version (string, REQU RED)
RVMRP pr ot ocol version. MJST be "1.0".

alr_id (string, REQU RED)
A UU D [ RFC9562] uniquely identifying this ALR

nrd id (string, REQU RED)
The "mrd_id" of the MRD associated with this routing event.

request _id (string, REQUI RED)
The "request _id" of the inference request.

timestanp routing start (string, REQU RED)
UTC tinestanp at which the Routing Engi ne began processing
the request.

ti mestanp_di spatch (string, REQU RED)
UTC tinmestanp at which the Routing Engi ne di spatched the
request to the sel ected nodel .

ti mestanp_response (string, OPTI ONAL)
UTC ti mestanmp at which the Routing Engi ne received the
i nference response. Absent if the request failed before
a response was received.

timestanp_alr_witten (string, REQU RED)
UTC timestanmp at which the ALR was committed to the Audit
St ore.

routing policy id (string, REQU RED)
The "policy_ id" of the RPD applied.

routing_policy_version (string, REQU RED)
The "policy_version" of the RPD applied.

mat ched _rule_id (string, REQU RED)
The "rule_id" of the RPD rule that nmatched this request.
MUST be "default_rule" if the default rule was appli ed.
MUST be absent or null if outcone is "VALI DATI ON_FAI LURE"
or "POLI CY_ERROR'.

source_system (string, REQUI RED)
The source systemidentifier fromthe MRD.

task_type (string, REQU RED)
The task type fromthe MRD.



conpl exity score (nunber, REQUI RED)
The conplexity score fromthe MRD.

priority_class (string, REQU RED)
The priority class fromthe MRD

cost _center (string, REQU RED)
The cost center fromthe MRD.

budget _authority id (string, REQU RED)
The budget authority fromthe MRD.

sel ected nodel _id (string, REQU RED)
The Mbdel Identifier selected.

sel ected_nodel _tier (string, REQU RED)
The nmpdel tier sel ected.

fall back triggered (boolean, REQUI RED)
True if fallback routing was triggered during this event.

fall back_reason (string, OPTI ONAL)
The reason fallback was triggered. REQU RED i f
"fall back_triggered” is true.

fall back_nodel id (string, OPTIONAL)
The Model ldentifier used for fallback. REQU RED i f
"fall back_triggered" is true.

outconme (string, REQU RED)
The outcone of the routing event. MJST be one of:
" SUCCESS", "FALLBACK SUCCESS', "VALI DATI ON_FAI LURE",
"POLI CY_ERRCR', "ROUTI NG_FAI LURE", "BUDGET_EXCEEDED",
"POLI CY_EXPI RED".

error_code (string, OPTIONAL)
The RVRP error code (e.g., "RVRP-004") if outconme is not
" SUCCESS" or "FALLBACK_ SUCCESS".

error_detail (string, OPTIONAL)
A human-r eadabl e description of the error.

actual i nput _tokens (integer, OPTIONAL)
Actual input token count fromthe inference response.

actual _out put _tokens (integer, OPTI ONAL)
Actual output token count fromthe inference response.

actual total tokens (integer, OPTIONAL)
Sum of actual _i nput_tokens and actual output tokens.

budget _overrun (bool ean, REQUI RED)
True if actual _total tokens exceeded max_t oken_budget .

| atency routing_ns (integer, OPTI ONAL)
Duration in mlliseconds fromrouting start to di spatch.

| atency_i nference_ns (integer, OPTI ONAL)
Duration in mlliseconds fromdispatch to response receipt.

| atency total _nms (integer, OPTIONAL)
Total duration in mlliseconds fromrouting start to ALR
wite.

audit _level (string, REQU RED)



The audit level class applied to this event.

chain_id (string, OPTI ONAL)
Chain identifier, if applicable.

chain_step (integer, OPTI ONAL)
Chain step, if applicable.

previous alr_id (string, OPTIONAL)
The "alr_id" of the imediately preceding ALRin the Audit
Store. Used for hash chai ni ng. RECOMMENDED f or
i mpl ement ations that inplenment tanper-evident audit | ogs.

al r_hash (string, OPTI ONAL)
A cryptographi c hash of the canonical serialization of this
ALR, conputed prior to witing the "alr_hash" field itself.
Hash al gorithm MJUST be identified in the "alr_hash_al gorithnt
field if present.

al r _hash_al gorithm (string, OPTI ONAL)
The hash al gorithmused to conmpute "alr_hash". RECOVMENDED
val ues: "SHA-256", "SHA3-512", "BLAKE3".

7.3. Audit Level d asses

M NI MAL Required for |lowrisk, high-volunme routing events such
as batch EMBEDDI NG tasks. ALR MJST include all REQUI RED fi el ds.
Token and | atency fields are OPTI ONAL.

STANDARD Default audit |evel for interactive workloads. ALR
MUST include all REQU RED fields and all timng fields.

FULL Required for ADVANCED tier routing, CRITICAL priority
requests, high-cost requests, and any request where
"al l ow_advanced_escal ation" is true. ALR MJST include all
defined fields. Inplenmentations SHOULD compute and record
"alr_hash" for FULL-Ievel records.

7.4. Retention Requirenents

ALRs and CARs MJST be retained for a mini mumof 90 days.

I mpl enent ati ons operating in regulated environments SHOULD retain
records for a mnimmof 7 years or the applicable regulatory
retention period, whichever is |onger

Super seded RPD versions MJST be retained for the sane period
as the ALRs that reference them

Audit Store inplementations MIJST support retrieval of ALRs by
"md_id", "request _id", "chain_id", "cost_center",
"routing policy_ id", and date range.

7.5. ALR Exanpl e

The following is a non-normative exanple of a conformant ALR

{

"rnrp_version": "1.0",

"alr_id": "7f3b2cla-0001-4d2e- 9f 8b-112233445566",
"mrd_id": "550e8400-e29b-41d4-a716-446655440000",
"request _id": "req-20260428-00192",

"timestanp_routing start": "2026-04-28T17: 00: 00. 000Z",
"timestanp_dispatch": "2026-04-28T17: 00: 00. 032Z",
"timestanp_response": "2026-04-28T17:00: 02. 187Z2",
"timestanp_alr_witten": "2026-04-28T17:00: 02. 2012",
"routing_policy_id": "rpd-prod-engi neering-v3",



"routing_policy_version": "3.2.1",
"matched rule_id": "R 07",
"source_systent: "api-gateway.internal",
"task _type": "REASON NG',
"conplexity_score": 0.82,
"priority_class": "H GH',

"cost_center": "eng-ai",
"budget _authority id": "ba-vp-engineering-001",
"sel ected_nodel _id": "provider-al pha/ nodel - advanced-v2",

"sel ected_nodel tier": "ADVANCED',

"fall back_triggered": false,

"out come": " SUCCESS',

"actual _i nput _tokens": 2041,

"actual output_tokens": 987,
"actual total tokens": 3028,

"budget _overrun": fal se,

"l atency_routing_ns": 32,

"l atency_inference_ns": 2155,

"l atency_total _ms": 2201,

"audit _| evel ": "FULL",

"chain_id": "chai n-pi peline-20260428-00041",
"chai n_step": 2,

"al r _hash_al gorithni: "SHA-256",

"alr_hash": "e3b0c44298fclcl49af b4c8996f b92427ae41e4649h934ca495991b7852b855"

8. Cost Attribution Framework
8.1. Cost Attribution Record (CAR)

A Conformant Router MJST produce one Cost Attribution Record for
each routing event that results in an inference response, whether
successful or via fallback. CARs MJST NOT be produced for requests
that fail before dispatch.

The CAR is a JSON object [RFC8259]. CARs MJST be witten to the
Audit Store concurrently with or immediately follow ng the
associ ated ALR

8.2. CAR Field Definitions

rnmrp_version (string, REQU RED)
RVRP prot ocol version. MJST be "1.0".

car_id (string, REQU RED)
A UUI D [ RFC9562] uniquely identifying this CAR

mrd_id (string, REQU RED)
The "nmrd_id" of the associated MRD.

alr_id (string, REQU RED)
The "alr_id" of the associated ALR

request _id (string, REQUI RED)
The inference request identifier.

timestanp (string, REQUI RED)
UTC timestanp of CAR production.

cost _center (string, REQU RED)
The cost center to which this expenditure is attributed.

budget authority id (string, REQU RED)
The Budget Authority identifier.



routing_policy_ id (string, REQU RED)
The RPD policy identifier.

routing_policy version (string, REQU RED)
The RPD policy version.

mat ched_rule_id (string, REQU RED)
The rule that authorized this expenditure.

nmodel provider (string, OPTI ONAL)
An opaque identifier for the Al nodel provider. This field
is for organizational attribution and does not affect
pr ot ocol behavi or.

sel ected _nodel _id (string, REQU RED)
The Model ldentifier selected.

sel ected_nodel _tier (string, REQU RED)
The nodel tier used for this request.

actual _i nput _tokens (integer, OPTIONAL)
Actual input token count.

actual _out put _tokens (integer, OPTI ONAL)
Actual output token count.

actual total tokens (integer, OPTIONAL)
Total actual token count.

estimated_cost _usd (number, OPTI ONAL)
The estimated cost in USD at the tine of routing, as
conputed by the Routing Engine. Estinmation nethod is
i npl ement ati on-defi ned and MJUST be docunent ed.

actual _cost_usd (nunber, OPTI ONAL)
The actual cost in USD as reported by the nodel provider
or conmputed from actual token counts and known pri ci ng.

cost _conputation_nethod (string, OPTIONAL)
A description of the nethod used to conpute cost figures.
MJUST be present if either "estinated_cost_usd" or
"actual _cost_usd" is present.

aut hori zed cost _ceiling usd (nunber, OPTI ONAL)
The "cost _ceiling_usd" fromthe matched RPD rule, if any.

ceiling_exceeded (boolean, REQUI RED)
True if "actual _cost_usd" exceeds "authorized_cost_ceiling_usd"
Fal se if no ceiling was defined.

chain_id (string, OPTI ONAL)
Chain identifier, if applicable.

chain_step (integer, OPTI ONAL)
Chain step, if applicable.

8.3. Budget Authority Chain

The Budget Authority Chain is the traceabl e sequence of

aut hori zation that |inks an inference expenditure to the
organi zational entity responsible for it. In RVRP, this chain
is represented inplicitly through the conbination of:

0 The "cost_center" field, which identifies the organizationa
unit incurring the cost.



o The "budget _authority_id" field, which identifies the entity
that approved inference expenditure for that cost center

o The "routing_policy_id" and "routing_policy_version" fields,
which identify the policy document that authorized the specific
routing deci sion.

o0 The "policy authority id" field in the RPD, which identifies
the entity that issued the policy.

Ext ernal budget managenent systens consum ng CAR records MJUST
be able to reconstruct the full authorization chain fromthese
fields. RVRP does not specify the inplenentation of budget
management systens.

8.4. Cost Ceiling Enforcenent

When a "cost_ceiling usd" is defined in the matched RPD rul e,
the Routing Engi ne MJST:

1. Conpute or obtain an estimated cost for the request before
di spat ch.

2. Conpare the estinmated cost to the "cost_ceiling_usd"

3. If the estimated cost exceeds the ceiling, the Routing Engine
MUST attenpt to reroute to the "fallback tier" or
"fall back_nodel id" as specified in Section 5.4.

4. |1f fallback al so exceeds the ceiling, the Routing Engi ne MUST
reject the request with error code RVRP-003 and wite an ALR
wi t h out cone " BUDGET_EXCEEDED".

Cost ceiling enforcenent based on estinmated cost is a pre-dispatch
control . Post-dispatch overruns MJST be recorded in the CAR as
"ceiling_exceeded: true" but do not retroactively fail the
compl et ed request.

8.5. CAR Exanpl e

The following is a non-nornative exanple of a conformant CAR

{

"rnrp_version": "1.0",

"car_id": "abl2cd34-5678-4ef 0-9012- abcdef 012345",
"nrd_id": "550e8400-e29b-41d4-a716- 446655440000",
"alr_id": "7f3b2cla-0001-4d2e-9f 8b-112233445566",
"request _id": "reqg-20260428-00192",

"timestanp": "2026-04-28T17: 00: 02. 2052",

"cost _center": "eng-ai",

"budget _authority id": "ba-vp-engineering-001",
"routing policy_ id": "rpd-prod-engineering-v3",

"routing_policy_version": "3.2.1",

"matched rule_ id": "R 07",

"nodel _provider": "provider-al pha",

"sel ected_nodel id": "provider-al pha/ nodel -advanced-v2",

"sel ected_nodel tier": "ADVANCED',

"actual input_tokens": 2041,
"actual _out put _tokens": 987,

"actual total tokens": 3028,

"estimated _cost _usd": 0. 38,

"actual cost _usd": 0.41,

"cost _conputation_nethod": "provider_ api_reported”,
"aut hori zed_cost_ceiling_usd": 1.00,
"ceiling_exceeded": fal se,

"chai n_i d": "chai n-pi peline-20260428-00041",



"chain_step": 2

}

9. Governance and Authorization
9.1. Policy Authority Mode

RVRP defines a two-role authorization nodel for routing policy
gover nance

Policy Authority (PA): The entity authorized to issue, sign,
updat e, and revoke Routing Policy Docunents within a defined
scope. A Policy Authority MJUST be identified by a stable
"policy authority id" and MJST possess a cryptographic signing
key pair.

Budget Authority (BA): The entity authorized to approve inference
expenditure for one or nmore cost centers. A Budget Authority
is referenced by "budget authority id" in RPDs and MRDs. The
rel ati onshi p between Budget Authorities and cost centers is
defined externally to RVRP

A single organi zational entity MAY hold both Policy Authority and
Budget Authority roles. Inplenentations MAY define additiona
rol es using the "extensions" nmechani sm

9.2. Policy Issuance and Signing

RPDs MUST be signed by the Policy Authority using a digital

si gnature mechani sm before they are made avail able to Routing
Engi nes. This specificati on RECOUWENDS JW5 [ RFC7515] with

al gorithm RS256 or ES256.

Routi ng Engi nes MUST verify the RPD signature before applying
any policy. Routing Engines MJST reject unsigned or invalidly
signed RPDs and wite an ALR with outconme "PCLI CY_ERRCR'

The public key or certificate used to verify RPD signatures MJST
be provisioned to Routing Engi nes through a nechani sm outside the
scope of this specification. Key managenent practices SHOULD
fol l ow [ RFC8551] or applicable organizational PKI policy.

9.3. Policy Versioning

RPD versions MJST foll ow semantic versioning. The full version
string MJST be recorded in every MRD, ALR, and CAR produced

under that policy version. This enables precise reconstruction of
the routing governance context for any historical event.

When a Policy Authority issues a new RPD version, the new version
MUST specify an "effective date" in the future to allow Routing
Engines tine to |l oad and validate the updated policy before it
takes effect. Atransition period of not |less than 15 m nutes

bet ween publication and "effective_date" is RECOVMVENDED.

Rout i ng Engi nes MAY cache active RPDs. Cached policies MIST be
reval i dat ed against the Policy Authority’s signing key upon each
cache refresh. Cache TTL is inplenentation-defined but MJST NOT
exceed the RPD "expiration_date".

9.4. COverride Mechanisns
RVRP does not define a general - purpose override nmechani smt hat

permits callers to bypass routing policy. Al routing decisions
MJUST be governed by a valid, signed RPD.
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If a deploynment requires the ability for privileged callers to
escal ate routing decisions (e.g., an operations teamrequesting
ADVANCED tier for a specific task), this capability MJST be

i mpl emented as an explicit RPD rule with appropriate conditions,
not as an out-of -band bypass.

Energency override conditions, if required by an organi zati on,
MUST be defined in a dedicated RPD with a naned Policy Authority
and a "FULL" audit level for all events processed under that
policy. Emergency RPDs MJST have short expiration w ndows.

Transport Consi derations
1. HTTP Transport

When RVRP is used in conjunction with HTTP-based i nference APIs,
the follow ng conventions APPLY:

The MRD SHOULD be attached to outbound inference requests using
a custom HTTP header:

RVRP- MRD: <base64url| - encoded JSON MRD>

Wher e base64url encoding is as defined in [ RFC4648]. Note: This
header field nane does not use the "X-" prefix, consistent with
the guidance in [ RFC6648] deprecating the "X-" convention for
new y defined header fields.

If the MRD exceeds HITP header size limts, it MAY be incl uded
as a JSON object in the request body under the reserved key

" rmrp_nrd", provided the inference APl accepts JSON request
bodi es.

The "nrd_id" SHOULD be returned in the inference response using
a custom HTTP header:

RVRP- MRD- | D: <nrd_id val ue>

HTTP responses fromthe Routing Engine to the caller SHOULD
include the "nrd_id" and "request_id" for correlation

RVRP error responses in HITP transport SHOULD use the Probl em
Details format defined in [ RFC9457] with the followi ng fields:

type: A URl identifying the RVRP error class.

title: A human-readable RVRP error code (e.g., "RVRP-004").
status: The applicabl e HITP status code.

detail: A human-readabl e error description

instance: A URI reference to the specific routing event.

2. Header Propagation

In multi-hop deployments where inference requests pass through
i ntermedi ate systens before reaching the Routing Engine, the
fol |l owi ng APPLY

0 The "X-RVRP- MRD' header MUST be propagated unchanged t hrough
i ntermedi ate systens.

0 Internediate systenms MJUST NOT nodify or strip the
" X- RVRP- MRD' header

o If an internediate systemperforns its own routing, it MJST
produce a new MRD and chain it to the original using the
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"chain_i d" mechani sm
3. Non-HITP Transports

RVRP net adata structures are transport-agnostic. For non-HTTP
transports (e.g., gRPC, AMQP, Kafka):

o0 The MRD MUST be attached as a structured netadata object
in the transport envel ope.

o The transport-specific nechanismfor attaching netadata is
i mpl ement ati on-defi ned but MUST be docunented by the
i mpl ement at i on.

o Al other normative requirenents of this specification
apply regardl ess of transport.

Security Considerations
1. Policy Integrity

RPDs define the governance of all inference expenditure and
nmodel sel ection in a deployment. Unauthorized nodification of

an RPD could result in unauthorized use of high-cost node

tiers, bypass of cost controls, or suppression of audit records.
I mpl enent ati ons MJUST enforce RPD signature verification as
specified in Section 9.2. RPDs MJST be stored and transmitted
in a manner that prevents unauthorized nodification

2. MRD Tanpering

A tanpered MRD could be used to nmisattribute inference costs or
falsify audit records. In deploynents w th high-assurance

requi renents, Routing Engi nes SHOULD produce a cryptographic
signature over each MRD using the Policy Authority’s signing key
or a dedi cated Routing Engine signing key. Receiving systens
SHOULD verify this signature.

MRDs MUST NOT contain inference request content, pronpt text, or
user-supplied data. MRDs are governance mnetadata only.

3. Audit Log Integrity

ALR and CAR records MJST be witten to a systemthat prevents
nmodi fi cation or deletion by the Routing Engine itself or by
operators w thout separate authorization. |nplenentations
SHOULD i mpl enent hash chai ni ng over the ALR sequence as
described in Section 7.2, using the "previous_alr_id" and
"alr_hash" fields. Inplenentations MAY anchor ALR hash roots
to external immutable systens (e.g., transparency |ogs, public
bl ockchai ns) for enhanced tanper-evidence.

4, Deni al of Service

A malicious or malfunctioning caller could subnmit high-vol une
requests designed to maxi m ze ADVANCED tier routing and exhaust
budget ceilings. Routing Engines SHOULD inplenent rate liniting
per source system and per cost center. Rate limting thresholds
are outside the scope of this specification.

The Routing Engine itself is a critical conponent. Its

unavai lability prevents all inference processing. Deploynents
SHOULD i npl ement redundant Routing Engi ne instances. Routing
Engi nes SHOULD i npl enent circuit breakers for Audit Store
connectivity, with defined behavior for the case where audit



11.

12.

13.

records cannot be witten (see RVRP-007).
5. Credential Exposure

RVRP records MJUST NOT contain Al provider APl keys, secrets,
tokens, or authentication credentials. Mdel ldentifiers in RVRP
records are opaque strings and MJUST NOT enbed credentials.

Aut hentication with nodel providers is a separate concern handl ed
out si de the RVRP governance | ayer

Privacy Consi derations

RVRP governance records (MRDs, ALRs, CARs) are operationa
met adat a about routing decisions. They do not, and MJUST NOT,
contain the content of inference requests or responses.

However, the "source_systeni, "cost_center", and "task_type"
fields in RVRP records may be sufficient to infer information
about organi zational activities or individual user behavior
in certain deploynent contexts. |nplenentations SHOULD apply
access controls to the Audit Store consistent with the
sensitivity of the operational data it contains.

I n depl oynents subject to data residency requirenents,

i mpl ement ati ons MJUST ensure that ALR and CAR records are
stored in jurisdictions consistent with applicable regul ations.
RVRP does not specify geographic constraints on record storage.

The "request _id" field, if it can be linked to an individua
user, may constitute personal data under applicable privacy
regul ati ons. Organi zati ons MJST assess whet her RVRP records

are subject to data subject rights obligations under applicable
| aw and i npl ement appropriate controls.

I ANA Consi derati ons
Thi s docunent requests the follow ng registrations:
HTTP Header Field Registration

Header Fi el d Name: RVRP- VRD

St atus: Provi si ona

Ref erence: This docunment, Section 10.1
Change Controller: |ETF

Header Field Name: RVRP-NMRD-ID

Status: Provisiona

Ref erence: This docunment, Section 10.1
Change Controller: |ETF

Medi a Type Regi stration

Type name: application

Subt ype nane: rnrp+json

Requi red paraneters: none

Optional parameters: version

Encodi ng consi derations: binary (UTF-8 encoded JSON)
Security considerations: See Section 11
Interoperability considerations: none
Publ i shed specification: This docunent
Applications: Al nodel routing governance
Addi tional information: none

Contact: See Author’s Address

I nt ended usage: COVMON
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Change controller: |ETF
URN Nanmespace for RVMRP Error Types:

Thi s docunent requests registration of a URN sub-nanespace
under "urn:ietf:parans” per the process defined in [ RFC8141]
for use as "type" values in RVRP error responses per
Section 10. 1:

urn:ietf:paranms:rnrp:error:
Requested initial error type URNs pendi ng | ANA assi gnment:

urn:
urn:
urn:
urn:
urn:
urn:
urn:

etf:params:rnrp:error:policy-not-found
etf:paranms:rnrp:error:validation-failure
etf:params:rnrp:error:budget - exceeded
etf:params: rnrp:error:nodel -unavail abl e
etf:params:rnrp:error:fall back-exhausted
etf:params:rnrp:error:policy-expired
etf:params:rnrp:error:audit-store-failure

Note to RFC Editor: This section is to be updated to reflect
actual | ANA registry assignnents prior to publication as an RFC.
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