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Abst ract

Thi s docunent defines a YANG data nodel for Milti-Vantage Path
Snapshots (MV/PS): vendor-neutral, multi-vantage enriched traceroute
observations whose reporting nodel is aligned with RFC 9198
(Advanced Unidirectional Route Assessnent). The nodel is the
normati ve publication of the M/PS bundl e as a YANG nodule and is the
subtree that the MVPS tel emetry-export specification subscribes to
over YANG Push.

The nodule is CORE-neutral: it carries neasurenent facts only. It
makes no perfornance, scoring, or detection claim Al properties
stated in this docunent are structural and are backed by a

machi ne- checkabl e recei pt.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working documents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current
Internet-Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six
mont hs and rmay be updated, replaced, or obsol eted by other

docunents at any tine. It is inappropriate to use Internet-Drafts
as reference material or to cite themother than as "work in
progress.”

This Internet-Draft will expire on 29 Novenber 2026.
Copyright Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Docunents
(https://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these documents



carefully, as they describe your rights and restrictions with
respect to this docunent. Code Conponents extracted fromthis
docunment must include Revised BSD License text as described in
Section 4.e of the Trust Legal Provisions and are provided wi thout
warranty as described in the Revised BSD License.
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1. Introduction
Mul ti-Vantage Path Snapshots (MV/PS) collect enriched traceroute
observations from several vantages and bind theminto a single
canoni cal bundle. The bundle format, its JSON Schenma sibling, and
the coherence detection mathematics are specified el sewhere in the
MPS family. A telenetry-export specification additionally nmaps
MVPS observations onto standard carriers, including YANG Push
[ RFC8641] .
That export mappi ng presunes a published YANG subtree to subscribe
to. This docunment supplies it: it publishes the M/PS YANG nodul e
normatively, defines its instance-identifier structure, and states
the structural properties on which interoperabl e configuration,
retrieval (NETCONF/ RESTCONF), and subscription (YANG Push) depend.
This is a data-nodel docunent. It deliberately nakes NO performance
or detection-latency claim Every property in Section 5 is
structural: a determnistic fact about the nodul e text or about any
conformant instance, verifiable by the conpanion receipt and
i ndependent of any neasurenent.
The nodul e nodel s neasurenent facts only (CORE neutrality). Any
anal ytic verdict, score, or machine-learning output is OUI OF SCOPE
for this nodule and MJUST be carried in the namespaced extension sl ot
defined by the MVPS extensi on nechani sm
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2. Term nol ogy

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in BCP 14 [ RFC2119]

[ RFC8174] when, and only when, they appear in all capitals.

Vant age: one observation origin (an active server or an edge
network el enment) that contributes a Menber Route or a
consol i dated Route Ensenble, per [RFC9198] Section 4.1

Hop: a single hop singleton h(i,j) along the observed path, per



[ RFC9198] Section 3. 4.

Bundl e: the top-level MVPS container for one snapshot, encoded in
JSON per [RFC7951].

CORE-neutral: carrying nmeasurement facts only, with no analytic
verdi ct, score, or inference.

3. Design Principles

P1 CORE neutrality. The nodule carries only nmeasurenent facts.
No analytic verdict, score, or Al/M output is part of this
canoni cal nodel .

P2 Externalized vendor signals. Vendor-specific or analytic
signals MJUST |ive outside this nmodul e, under reverse-DNS
namespaced keys in an extension slot. Consunmers MJST tol erate
unknown keys (the spirit of [RFC6648]).

P3 Reproducible fingerprints. Each vantage carries three path
fingerprints that are determnistic functions of its hop list.
Reconput ati on reproduces themexactly, so any silent edit is
det ect abl e.

P4 Standards alignment. Per-hop fields materialise the AURA Hop
singleton ([ RFC9198] Section 3.4) with optional ICWP interface
identifiers ([RFC5837]) and Round-Trip Delay quartil es conputed
via the P*2 algorithmreferenced by [ RFC9198].

P5 Increnmental inplenentability. The top-level node is a presence
container and carries no mandatory child | eaf, per [RFC8407]
Section 4.10.

4. Model Overview (Tree Diagram

The followi ng tree diagram uses the notation of [ RFC8340].
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nmodul e: catel li x-nvps
+--rw nmvps!

+--rw nmvps-schem? string
+--rw nvps-version? string
+--rw catellix-platformrel ease? string
+--rw docunent - gener at ed- at ? yang: date-and-ti ne
+--rw destination? string
+--rw vant age- count ? ui nt 32
+--rw vant ages* [origin-1abel]
+--rw vant age-rol e identityref
+--rw origi n-1 abel string
+--rw observed-at ? yang: date-and-ti ne
+--rw path-fingerprints
| +--rw path-fp-ip-chain-sha256-trunc128 sha256- hex
| +--rw path-fp-as-pat h-sha256-trunc64 sha256- hex
| +--rw path-fp-country-path-sha256-trunc64 sha256- hex
+--rw as-pat h-i nferred* uni on
+--rw count ry-pat h-i nf erred* string
+--rw hop-count ? uint8

+--rw hops* [ hop- nunber]



+--rw hop- nunber uint8

+--rwip-reported i net:ip-address
+--rwrtt-reported? string

+--rw rpki-origin-validation? rpki-validation-state
+--rw routing-snapshot

+--rwrtd-quartiles

+--rw npl s-1 abel s* [| abel ]

+--rw rtt-sanpl es- ng* deci nal 64
+--rw geo- hint!

The full set of leaves is defined by the nmodule in Section 7.
5. Structural Properties

The properties below are proven, not asserted. Each nmaps to a check
in the conpani on validator (scripts/validate yang nodel.py, 8/8
PASS) whose result is recorded in the receipt

(evi dence/ yang_nodel _receipt.json).

T- YANG WF (Wel | -fornedness): the nodule is YANG 1.1 with a single
nanespace, a rooted presence contai ner "mvps", keyed lists
"vant ages" (key origin-1label) and "hops" (key hop-nunber) each
with min-elements 1, ordered-by user collections, and mandatory
list keys.

T- YANG 8407 (RFC 8407 Section 4.10): the top-level node is a
presence contai ner and has no mandatory child | eaf, so the nodul e
can be inplenmented increnmentally.
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T- YANG RT (Round-trip |osslessness): for any conformant instance |
decode(encode(l)) =1 under [RFC7951], and the order of every
ordered-by user collection is preserved.

T- YANG FP (Fingerprint determnisn: the three path fingerprints
are determnistic functions of the nodeled fields; reconputation
reproduces the stored val ues exactly, and the canonical JSON
([RFC8785]) of the encoding is stable. This carries the bundle’s
t anper - evi dence property into the nodel

T- YANG SENT (Sentinel bijection): the AS-path union sentinel
"unknown" maps to the JSON-Schenmm sibling token "?" by a
bijection on (AS-nunber) union {sentinel}; no real AS nunber
collides with the senti nel

T- YANG CORE (CORE neutrality): the nmodule contains no analytic
verdi ct/score/ M. | eaf; vendor signals are externalized to the
extension slot; and the core detection inputs (hop-nunber,
ip-reported, rtt-sanples) are invariant to the presence or
absence of optional hint containers.

T- YANG PUSH (Addressability): the nodule is a single rooted subtree
whose every list is fully keyed, so every node has a uni que
instance-identifier and a YANG Push [ RFC8641] subtree or xpath
subscription onto /catellix-mps:m/ps is well-defined.

T- YANG PARI TY (Schema parity): on the |oad-bearing constraints
(version pattern, vantage cardinality, mn-elenents), the YANG



modul e and the JSON- Schema si bling agree.
6. Relationship to Gher MVPS Docunents

Thi s nmodul e publishes the data nodel that the MVPS bundl e fornat
defines. The fingerprint method (T- YANG FP) is the bundl e’ s nethod.
The CORE-neutrality and externalized-extension rule (T-YANG CORE)
are the nodel -l evel form of the MVPS extension nmechanisnis
core-invariance property. The addressability property

(T- YANG PUSH) di scharges the precondition that the M/PS

tel emetry-export specification assunes when it maps events onto
YANG- Push.

7. The YANG Modul e

The normative nodule is "catellix-nmvps", revision 2026-05-14,
nanespace "https://catellix.comyang/catellix-nvps". For length, the
complete nodule text is maintained in the source repository file
schema/catel | i x-nmvps.yang and will be inlined verbatimin the next
revision of this docunent. |Inplenenters MUST use the nopdul e exactly
as published there; the tree diagramin Section 4 is informative.
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The nodul e inports ietf-inet-types and ietf-yang-types [ RFC6991].
It defines the identities vantage-role (with derived

catel lix-aurix-server and edge-network-el enment), and the typedefs
sha256- hex, |atency-class, rpki-validation-state, and hol der-ki nd.

On WG adoption, the nodule is expected to be renaned to an "ietf-"
prefi xed nmodul e under an | ANA- assi gned nanespace; the structura
properties of Section 5 are invariant to that renane.

8. | ANA Consi derati ons

Thi s docunent requests that 1 ANA register the following URl in the
"ns" subregistry of the "IETF XML Regi stry" [RFC3688] on adoption
(pl acehol der until the nodule is renaned to an ietf- nodul e):

URI: wurn:ietf:paranms:xm:ns:yang:ietf-nvps
Regi strant Contact: The |ESG
XM.: N A; the requested URI is a YANG nodul e nanespace

Thi s docunent requests that | ANA register the foll owi ng YANG nodul e
in the "YANG Modul e Nanes" registry [ RFC6020]:

nane: i etf-nmvps
nanespace: urn:ietf:parans:xm:ns:yang:ietf-nvps
prefix: m/ps

reference: This docunent

Until adoption, the nodul e ships under the vendor nane
"catellix-nmvps" and nanespace
"https://catellix.com yang/catellix-mps".

9. Security Considerations
The nodel is to be accessed via a secure transport w th nutual

aut henti cation, for exanple NETCONF over SSH or RESTCONF over TLS,
and YANG Push subscriptions over the sane.



The data nodes are operational neasurenment facts. None carries a
subscri ber-precise |ocation or payl oad; geographic fields are coarse
hints only, and flow identity is republished as an anonynous
fingerprint rather than the underlying val ues.

Because the path fingerprints are deternministic (T- YANG FP), a
reader can detect tanpering of the hop, AS, or country lists by
reconputation. This nodel does not, by itself, provide
confidentiality, integrity, or origin authentication of a bundle in
transit; those are provided by the transport and by the MPS

si gni ng/ anchori ng docunents.
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10.

10.

10.

The nodule is CORE-neutral (T-YANG CORE): it cannot, by
construction, carry an analytic verdict that an attacker could spoof
i nside the canonical nodel. Such signals are confined to the
nanespaced extension slot and are out of scope here.
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