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Abst ract

Wil e ANI MA I ntent enabl es goal -oriented control w thin an Autononic
Domai n, energing services (e.g., Al inference) require a comon

i nteroperabl e representation for expressing service-level objectives
and constraints that span network, conpute, and storage resources,
rat her than connection-centric descriptions. This docunent defines
Service Intent for Autonom c Networks by specifying a structured
semanti c nodel and a concise format with identification, scope,
versioning, and lifecycle semanti cs.

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 docunments 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 nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. 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 3 Septenber 2026
Copyright Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
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extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are
provi ded wi thout warranty as described in the Revised BSD License.

Thi s docunent nmay contain material from | ETF Docunents or |ETF
Contri butions published or made publicly avail abl e before Novenber
10, 2008. The person(s) controlling the copyright in some of this
mat eri al may not have granted the | ETF Trust the right to all ow
nmodi fi cati ons of such material outside the | ETF Standards Process.
Wt hout obtaining an adequate |icense fromthe person(s) controlling
the copyright in such materials, this docunent may not be nodified
outside the I ETF Standards Process, and derivative works of it may
not be created outside the | ETF Standards Process, except to fornat
it for publication as an RFC or to translate it into | anguages ot her
than Engli sh.
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1. Introduction

Wthin the ANl MA framework, intent is an abstract, declarative, high-
| evel policy applicable to an Autononic Domain. Expressed in terns
of desired goals and constraints, intent steers network operation
rather than acting as device-level configuration commands. It is
distributed across the domain and interpreted by autonom c nodes,
which translate it into target configurations while considering |oca
state and environnental constraints. This approach enabl es cl osed-

| oop automati on and reduces the operational burden on human operators
by shifting frominperative configuration to goal-oriented
nmanagenent .
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However, energing services increasingly rely on the coordinated use
of heterogeneous resources beyond sinple connectivity. Traditiona
connection-centric service descriptions, which primarily specify
endpoi nts and basic transport characteristics, are insufficient to
represent user-perceived quality objectives for conplex tasks such as
Al inference, interactive nedia processing, and | arge-scale content
rendering. These services are often constrained not only by network
performance (e.g., bandwidth, latency, and jitter), but also by
compute availability (e.g., processing capacity and pl acenent-i nduced
request | atency) and storage capabilities (e.g., capacity and access
t hroughput). Moreover, practical deploynent decisions frequently
require expressing cross-resource coordination constraints, such as
coupling conpute placenent with transport path sel ection, or
accounting for the time cost of data access al ong sel ected paths.

Thi s docunent introduces and defines the concept of Service |Intent
for Autonom c Networks by anal yzing the characteristics of user
servi ce demand expressed as intent. The aimis to provide a
structured, declarative, semantic framework that enabl es service-

| evel requirements and constraints across network, compute, and
storage di mensions to be specified consistently. By enabling the
autonom c interpretation of these requirenents within an Autonomc
Domain, the Service Intent nodel facilitates the automated discovery,
sel ection, routing, and scheduling of resources, thereby supporting

t he aut omat ed depl oynment of services and reducing the conplexity of
usi ng het erogeneous resources. The detailed mechanisnms for realizing
intent interpretation and automated servi ce depl oynent are out of
scope for this docunent and are described in
[1-D.ietf-ani na- networ k-servi ce-aut o-depl oynent] and [draft-du-ani ma-
servi ce-intent-auto-depl oynent].

In addition, this docunment specifies a concrete, machi ne-readabl e
format for Service Intent to support interoperable intent exchange
and processing within an Autononmi c Domain, including essential fields
for identification, scoping, versioning, and |ifecycle nmanagenent,
and a structured representation of intent content aligned with

net wor k-, conpute-, and storage-resource requirenment intents.

2. Requirements

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here
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3. Definition of Service |Intent

This section defines a Service Intent as a structured, machine-
interpretable declaration of the desired service objectives and
associ ated resource constraints for autonom c service depl oynent
wi t hi n Aut onomi ¢ Net wor ks.

3.1. Overview and Met adat a

Unli ke traditional connectivity-oriented service descriptions that
primarily specify endpoints and transport paraneters, a Service
Intent expresses coordinated, nulti-dimensional requirenents across
het er ogeneous infrastructure resources. These requirenments MAY span
conpute resources, storage resources, transport resources, and cross-
| ayer or cross-domain constraints. By abstracting the desired
service outcone rather than specific configuration actions, a Service
I ntent enabl es automat ed resource di scovery, path conputation,
conput e scheduling, and storage placenent, thereby supporting goal -
driven service orchestration and depl oyment.

The Service Intent nodel defined herein is outcone-oriented rather
than configuration-oriented. It specifies the intended operationa
state of a service without nandating inplenentation procedures,
devi ce-l evel configurations, or specific realization nechanisns.
The Service Intent consists of the follow ng fields:

service-intent = {

"intent-id" Douint,

"intent-version" :ouint,

"intent-tinestamp” : uint, ; Epoch tine
"intent-scope" : scope-obj, ; in seconds
"intent-content” : cont ent - obj

}

* Intent ldentifier(unsigned integer). The Intent ldentifier
uniquely identifies an intent instance within its applicable
scope. It MJST be unique within the defined scope and MJST remain
stabl e across version updates of the sanme intent.

* Intent Version(unsigned integer). The Intent Version indicates
the revision of a Service Intent. |t MJST increase nonotonically
upon nodi fication and MJIST enabl e determ nati on of the nost recent
intent state.

* Intent Timestanp(unsigned integer, epoch tinme). The Intent

Timestanp indicates the tinme at which a Service Intent instance
was created, issued, or |ast updated.
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* Intent Lifetime(unsigned integer, seconds). The Intent Lifetine
defines the tenporal validity period during which a Service |Intent
is considered active, observable, and eligible for evaluation or
enforcement within its declared Intent Scope. A Service |Intent
i nstance MJUST be consi dered expired when its defined lifetine
condition is net.

* Intent Scope (object). The Intent Scope defines the applicability
scope of a Service Intent. It MJIST identify at |east one
Aut onom ¢ Domain in which the intent is valid, and MAY further
restrict applicability to specific sub-donains, |ogica
partitions, tenants, service slices, or topology segnents. An
aut onom ¢ node MJST only process the Service Intent applicable
within its operational scope.

scope-obj = {
"domai n" Dotstr,
? "subdomai n" Dotstr,
? "tenant" ©otstr,
? "topol ogy-segment” : tstr
}

* |Intent Content (object). A Service Intent MJST be expressed as a
structured object that MAY include one or nore of the follow ng
| ogi cal conponents defined in Section 3.2: a) Network resource
requirenent intent; b) Conpute resource requirement intent; c)
St orage resource requirenment intent. Each conponent declaratively
specifies the desired target state of the correspondi ng resource
di mensi on and MAY include inter-resource dependency constraints.
The content-obj MAY include any subset of the three nmenbers,
dependi ng on the service scenario. Processing of content-obj MJST
handl e each present menber independently according to the
semantics defined in Section 3.2, and SHOULD conbi ne multiple
present nenbers to derive a consistent nulti-resource provisioning
decision. |If none of the three nenbers is present, content-obj is
invalid and MUST be ignored. Any unrecogni zed additional nenber
MUST be ignored and MJUST NOT cause failure in processing of
recogni zed nenbers

content-obj = {
? "network" : network-intent,
? "conpute" : conpute-intent,
? "storage" : storage-intent
}
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3.2. Resource Requirenent Intents
3.2.1. Network Resource Requirenent I|ntent

The Network resource requirenment intent specifies the required
network resource capabilities necessary to satisfy the service. It
expresses quantitative and qualitative requirenents over transport
resources within the declared Intent Scope. These requirements
define the desired performance, availability, and forwarding
characteristics of network resources allocated for the service.

The Network resource requirenment intent includes the follow ng
fields:

networ k-i ntent = {

"Bandw dt h- Requi renent" : uint, ; Bandwi dt h Requi renment ( bps)

"| at ency- bound" :uint, ; Latency Bound(ns)
"jitter-bound" :uint, ; Jitter Bound(ns)

"destinations” : 1* tstr, ; non-enpty array of text strings
"mul tipat h-perm ssion" : bool, ; TRUE allows multipath

* Bandwi dth Requi rement (unsigned integer, bps). The m ninmm or
guar ant eed bandwi dth required. The value MJST be greater than or
equal to O; if it is specified as zero, no m ni mum bandw dt h
constraint is imnposed.

* Latency Bound (unsigned integer, ns). The maxi num acceptabl e end-
to-end delay. The value MJST be greater than or equal to O; if it
is specified as zero, no |atency constraint is inposed.

* Jitter Bound (unsigned integer, ms). The maxi mum acceptabl e del ay
variation. The value MJST be greater than or equal to O; if it is
specified as zero, no jitter constraint is inposed.

* Destinations (array of text strings, non-enpty). Target endpoint
or location identifiers; MJST contain at |east one el enent.

* Miltipath Perm ssion (boolean). A boolean indicator specifying

whet her nmultipath transport MAY be used; TRUE all ows nulti path,
FALSE forbids multipath.
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3.2.2. Conpute Resource Requirenent I|ntent

The Conpute resource requirement intent specifies the required
conput ational resource capabilities necessary to satisfy the service
It expresses quantitative and qualitative requirenents over conpute
resources within the declared Intent Scope. These requirenents
define the desired processing capacity, placenent constraints, and

| at ency characteristics of conpute resources allocated for the

servi ce.

The Conpute resource requirenment intent includes the follow ng
fields.

compute-intent = {
; Request Latency Bound(ns)
"request - atency” : uint,

; TRUE all ows concurrent transport/conpute
"transport-coordi nati on" : bool,

; Compute Capacity Requirenent
"conput e- capaci ty" . 1* conput e-capa

}

comput e- capa = {
- wepu” or "gpu
Iltypell : (Ileull / Ilgpull) ,

; Compute capacity val ue( GFLOPS)
"capacity" :ouint

}

* Request Latency Bound (unsigned integer, nms). The maxi num
accept abl e request-to-response | atency between the service and the
conpute resource. The value MJST be greater than or equal to O;
if it is specified as zero, no latency constraint is inposed.

* Transport Coordi nati on (bool ean). A bool ean indicator that
speci fi es whet her conmpute processing and data transport are
permtted to proceed concurrently.

-  TRUE: Conpute processing and data transport MAY proceed
concurrently (i.e., streanming or pipelined execution). Data
MAY be transmitted incremental ly during processing.

- FALSE: Conpute processing and data transport MJST be executed

in separate phases. Data MJST be fully processed before
transm ssion, or fully transnmitted before processing begins.
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* Conpute Capacity Requirenment (array). Contains at |easet one
comput e-capacity element. Each conpute-capacity elenment is a
structured requirement that specifies the mnimum conmpute capacity
needed to satisfy the service for a given type of conputing
resource. The conpute-capacity is as foll ows.

- Type (text). Indicates the type of conpute resource. The
val ues "cpu" and "gpu" are defined by this docunent.

- Capacity (unsigned integer, GFLOPS). The m ni mum conpute
capacity required for the specified type. The value MJST be
greater than or equal to O; if it is specified as zero, no
m ni mum conput e capacity constraint is inposed for that type

3.2.3. Storage Resource Requirenent I|ntent

The Storage resource requirenment intent specifies the required
storage resource capabilities necessary to satisfy the service. It
expresses quantitative and qualitative requirenments over storage
resources within the declared Intent Scope. These requirements
define the desired capacity, performance, locality, and persistence
characteristics of storage resources allocated for the service.

The Storage resource requirenment intent includes the follow ng
fields:

storage-intent = {
; Storage Capacity Requirenent (GB)
"st orage-capacity" :uint,

; Throughput numeric val ue
"st orage-t hroughput” © o uint,

? "storage-throughput-unit" : ("MB/s" / "@&B/s"),

* Storage Capacity Requirenment (unsigned integer, GB). The required
storage capacity representing the tenmporary or persistent space
necessary to satisfy the service. The value MJST be greater than
or equal to 0; if it is specified as zero, no mni mum storage
capacity constraint is inposed.

* Storage Throughput Requirenent (unsigned integer, MB/s or GB/S).
The required data access throughput representing the read and
wite rate necessary to satisfy the workload. The value MIST be
greater than or equal to O; if it is specified as zero, no ninimum
storage throughput constraint is inposed.
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4.

6.

6.

6.

I ANA Consi derations
There is currently no | ANA considerati on.
Security Considerations

A strong security environnent is required for the Service Intent,
since malicious injection or tanpering would pose a significant risk
to automated resource selection and service deploynent. |If a Service
Intent is dissem nated and synchroni zed across an aut onom ¢ domai n,
the signaling channel mnust provide nutual authentication and
integrity protection consistent with the Autonom c Domain security
environnment. In addition, an intent instance should enploy an
explicit signature to provide object-level authentication, integrity,
and non-repudi ati on.

TODO nore security considerations.
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