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Abst ract

The evol ution of 6G networks and the expansion of Internet of Things
(10T) environments introduce new chal |l enges i n managi ng di verse

net wor ked resources. Intent-based managenent franmeworks enable
operators to express desired network outcones using high-Ieve
intents, often articulated in natural |anguage. However, converting
t hese expressions into machi ne-executabl e policy configurations
remai ns an open chal |l enge.

Thi s docunent defines an intent translation framework designed to
bridge the gap between user-issued intents and structured policy
representations for 6G enabled |10T systenms. The framework accepts
natural |anguage intent as input and produces a policy docunent in a
structured format, such as YAM, that aligns with the intent nodel
defined in 3GPP in [TS-28.312].

The framework consists of nodul ar conponents responsible for
processing input, aligning user intent with donmain know edge,

eval uati ng semantic confidence, and generating standardi zed out put.
This nodul arity supports transparency, interoperability, and

aut omat ed policy enforcenent in next-generation network

i nfrastructures.

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

Internet-Drafts are draft docunents 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."
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I nt roducti on

The rapid growmh of Internet of Things (loT) deploynents and the

evol ution toward 6G networ ks have introduced increasing conplexity in
t he managenent of heterogeneous devices, services, and application
policies. As operational environnents scale, the traditional nodel

of manually configuring service-level policies becomes unsustai nabl e.

I ntent - based nanagenment is a paradigmthat allows adnministrators to
specify desired outconmes through high-level intents, often expressed
in natural |anguage. These intents nust then be interpreted,

val idated, and translated into structured policy representations that
can be executed by network functions and orchestrators. Wile
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standards such as 3GPP TS 28. 312 define lifecycle procedures for
managi ng intents in nobile networks, they do not specify nechani sns
for interpreting natural |anguage or translating it into conpliant
policy structures.

Thi s docunment defines a nodular intent translation framework that
addresses this gap. The framework enabl es automated conversi on of
user-issued intents into structured policy outputs in formats such as
YAM_, aligned with the expectations and procedures defined in 3GPP TS
28.312. It supports a range of use cases across |0oT and 6G donai ns,

i ncluding resource optinization, security managenent, and service
qual ity assurance

The framework is conposed of functional conponents that operate
sequentially or in coordination

* *|ntent Processing Conponent:*Accepts and interprets user-provided
intents into structured representations.

* *Semantic Alignment Conponent:*Matches the processed intent to
rel evant domai n know edge for policy resolution

* *Confidence Eval uation Conponent:*Assesses interpretation
reliability and identifies degraded or |ow confidence mappi ngs.

* *Policy Generation Conponent:*Produces a machi ne-readabl e policy
in a structured format suitable for depl oynment.

The design pronotes nodul arity, transparency, and alignment with
existing network autonmation architectures. |t enables consistent
transl ati on of operator goals into policies that are interoperable
wi th standard orchestrati on and nanagenment systens in 6G enabled |oT
net wor ks.

Ter mi nol ogy

Thi s docunent uses the terminology defined in [ RFC9315], [RFC8329],
[I-D.ietf-i2nsf-applicability],
[1-D.jeong-i2nsf-security-nmanagenent - aut omati on], and

[1-D. yang-i 2nsf-security-policy-translation].

In addition, the following terns are defined for the purpose of this
docunent :

* *Intent:* A set of operational goals (that a network should neet)
and outcones (that a network is supposed to deliver), defined in a
decl arative manner without specifying how to achieve or inplenent
t hem [ RFC9315] .
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* *|ntent-Based Managenent (IBM:* It enforces an intent froma user
(or administrator) into a target system An intent can be
expressed as a natural |anguage sentence and translated into a
hi gh-1 evel policy using natural |anguage interpretation and
structured policy mapping
[1-D.jeong-i2nsf-security-managenent - aut omation],
[1-D.yang-i2nsf-security-policy-translation]. This high-Ieve
policy is then transforned into |l owlevel policies that are
di spatched to appropriate Service Functions (SFs). Based on
nmoni toring feedback, new rules may be generated or existing
policies refined.

* *Intent Processing Conponent:* A |ogical function that receives a
natural |anguage input fromthe user or operator and produces a
structured internal representation of the intent. This conponent
facilitates the initial abstraction required for intent lifecycle
operations [ RFC9315],
[1-D.jeong-i2nsf-security-mnagenent -aut omation].

* *Semantic Alignment Component:* A logical function that interprets
the structured intent and determines its best alignment with
exi sting domai n know edge or policy databases. The purpose of
this conponent is to ensure the intent maps to a resol vabl e and
enf orceabl e policy outcone.

* *Confidence Eval uati on Conponent:* A |ogical function that
estimates the reliability or confidence of semantic intent
translation. Low confidence outputs nay be flagged as degraded
and subjected to fall back, verification, or reprocessing.

* *Degraded Intent:* An intent translation result that has been
mar ked as | ow confidence due to weak alignment, m ssing
informati on, or uncertainty in the reasoning process. A degraded
intent may still result in policy generation, but wth warnings or
limted scope.

* *Policy Generation Conponent:* A |ogical function that produces a
machi ne-readabl e policy, typically in a format such as YAM. or
JSON, based on the resolved intent and domai n mappings. This
conponent ensures conpliance with policy schema requirenents, such
as those defined in 3GPP [ TS-28.312].

GQu, et al. Expi res 8 January 2026 [ Page 4]



I nternet-Draft Intent Translation for 6G IloT July 2025

3.

3. 1.

GJ,

Intent Transl ator Framework Architecture

This section defines the architecture of the Intent Transl ator
Framewor k, which is designed to convert high-level, natural |anguage
intents into machi ne-readabl e policy representations in structured
formats such as YAML. The framework enabl es intent-based managenent
aut omati on for 6G enabled |0oT environments and aligns with policy
nmodel i ng and |ifecycle procedures defined in [TS-28.312].

I ntent Transl ator

The Intent Translator is a nodul ar subsystem responsible for
converting natural |anguage intent into a structured, machine-
readabl e policy docunent suitable for enforcement in intent-based
managenent systems. It fornms the core of the intent translation
framework, providing semantic interpretation, policy grounding, and
out put generation. The final output is expressed in a structured
format such as YAML and adheres to policy nmodeling defined in

[ TS-28.312].

Architecturally, the Intent Translator operates as a sequenti al

pi pel i ne conposed of six logically distinct conponents. Each
conmponent handl es a specific transformati on step, beginning with user
i nput and ending with policy docunent generation. The pipeline
enabl es soft semantic matching, confidence scoring, and gracefu
handl i ng of degraded translations. It is designed to support
transparent, extensible, and standards-aligned translation of human
goal s into actionabl e configurations.
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Figure 1: Intent Translator Conponent Architecture

The six main conponents of the Intent Translator are illustrated in
Fi gure 1.

*Intent Coordinator:* An initial component of Intent Translator that
recei ves user intent; dispatches and depl oys. This conponent
receives a natural |anguage intent submtted by an | BN user or

adm nistrative interface. It forwards the natural |anguage intent to
the Intent Extractor. On the other hand, once the Policy Conposer
generates the final structured policy, the Intent Coordinator is also
responsible for delivering it to downstream systens for enforcenent,
such as network controllers or orchestration engines.

*Intent Extractor:* A Few shot based | arge | anguage nodel inforned
conponent that extracts structured el enents from natural |anguage
Thi s conmponent parses the inconing natural |anguage statenment to
extract key semantic el enents such as action, expactation object, and
expactation target. These elenents formthe core of the structured
intent representation and are passed to the Semantic mapper for KG
enbeddi ng and semantic alignnent.
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*Semantic Mapper:* A conponent that projects structured intent into a
semantic space aligned with domain knowl edge. This component maps
the structured intent fields into dense vector representati ons using
a pre-trained enbeddi ng space. The enbedding nodel is aligned with a
domai n-speci fic know edge graph and allows the intent representation
to be projected into the sane senantic space used for stored policy
facts. The aggregated intent vector is delivered to the reasoning
modul e, Intent Resol ver.

*Intent Resolver:* A Reasoning nodule that atches intent to policy
triples; flags degraded natches. This conponent receives the
enbedded intent vector and conpares it agai nst the enbeddi ngs of

know edge graph triples stored in the Policy Know edge Base. |If a
direct match is not available, soft matching is performed using
semantic simlarity scoring (e.g., cosine distance). Wen the
simlarity score for the best match falls bel ow a defined threshold,
the match is flagged as degraded. This degraded status is propagated
downstream enabling conditional processing and transparency in
policy output.

*Pol i cy Knowl edge Base:* A know edge base conponent that stores
domai n know edge to provi des enbeddi ngs and senmantic structure. The
Know edge Base nmmintains the structured know edge graph used

t hroughout the translation process. It contains entity-relation
triples that define valid intent mappings and service configurations.
During reasoning, the Intent Resolver retrieves and conpares

Knowl edge Base entries based on their semantic proximty to the
intent vector. The Policy Know edge Base supports approximte

mat chi ng during inference.

*Pol i cy Composer:* Generates YAML-formatted policy docunents for
depl oynent. The final conponent of the translation pipeline is
responsi bl e for synthesizing a policy docunment that aligns with
[TS-28.312]. It uses both the extracted intent structure and the
sel ected know edge graph entry to construct a tenplate based YAM.-
formatted policy.

Toget her, these conponents enable the reliable and transparent
transformati on of user-defined goals into systemaligned, deployable
policies. The architecture is nodular and extensible, allow ng
domai n-speci fic enhancenents without nodification to the ful
transl ati on pipeline.
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Semanti c Mapper

The Semantic Mapper translates structured intent fields into a
unified semantic representation within an enbeddi ng space aligned
with the Policy Knowl edge Base. It serves as a senantic abstraction
| ayer that enabl es approxi mate intent matching through | atent space
proj ecti on.

oo o - +
| I'ntent Extractor |
o e e oo +

I
o e e e e m e i oo o e e e e m e i oo +
| Semantic
\ Mapper
o m e e e e e iee i +

| Enbeddi ng Modul e |
| (Per-slot Vector Encoding) |

| Aggr egat or |
| (Intent Enmbeddi ng Builder) |

o +
|
%
[ Aggregated Intent Vector ]
o e e oo s o e e oo s +
%
o e e e e e o + S +
| I'ntent Resolver |<-------- >| Know edge Base |
R + oo - - +

Fi gure 2: Semantic Mapper |nternal Workflow

Figure 2 illustrates the internal flow of the Semantic Mapper. It
begins with a structured intent delivered fromthe Intent Parser.

The i nput undergoes senantic enrichnent using a few shot |anguage
nmodel , foll owed by vector encoding of each semantic slot. The final
stage aggregates the slot-w se vectors into a single intent enbeddi ng
vector, which is then forwarded to the Intent Resol ver.

The internal conponents of the Semantic Mapper are illustrated in
Fi gure 2.
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*Enmbeddi ng Modul e: * A conponent that supports Per-slot Vector
Encodi ng. Each enriched intent slots (e.g., action, expaction
obj ect, expectation target) is independently encoded as a dense
vector in a shared semantic space. This allows for flexible

al i gnnment across synonynous or paraphrased expressions.

*Aggregator:* A component which builds intent enbedding. This
component aggregates the individual slot vectors into a single
composite intent enbedding. This intent enbeddi ng vector serves as a
holistic semantic representation of the user’'s goal and facilitates
efficient semantic conparison during the reasoni ng phase.

The final output of the Semantic Mapper is the aggregated intent
vector, which is passed to the Intent Resolver for policy resolution
Thi s design supports soft matching and generalization over variations
i n | anguage, domai n vocabul ary, and abstraction |evel

| nt ent Resol ver

The Intent Resolver is responsible for mapping the semantic
representation of a user’s intent to a correspondi ng policy concept
within the Policy Know edge Base. It performs soft matching,

eval uates confidence, and applies a threshol ding mechanismto
determi ne whether to generate a policy or flag the result for
operator intervention
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Figure 3: Intent Resolver Internal Architecture

The internal architecture of the Intent Resolver is shown in
Fi gure 3.

*Soft Matching Engine:* This conponent receives the aggregated intent
vector fromthe Semantic Mapper and conputes its semantic simlarity
against all relevant policy entries stored in the Policy Know edge
Base. The compari son uses a vector-space simlarity nmetric (e.qg.
cosine simlarity) to identify the best-matching policy triple.

*Confidence Evaluator:* Once the nobst relevant policy candidate is
sel ected, this conponent eval uates the semantic confidence score
associ ated with the match. This score quantifies the degree of

al i gnment between the user’s intent and the cl osest avail abl e domain

policy.
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*Threshold Gate:* The confidence score is eval uated against a

configurable semantic threshold. |If the score exceeds the threshold,
the candidate policy is considered a valid match and is forwarded to
the Policy Conposer. |If the score falls below the threshold, the

intent is flagged as degraded.

*Feedback Logger:* For degraded matches, this component |ogs the
failure for later analysis and may optionally initiate human-in-the-
|l oop review. |If confirmed or corrected, the outcome can be used to
update the Policy Know edge Base, thus inproving future resolution
accuracy.

The I ntent Resol ver enabl es expl ai nable, flexible, and confidence-
aware transl ation of semantic user goals into domain-aligned policy
artifacts. It ensures that all generated outputs are grounded in

i nterpretable know edge while al so supporting fallback and | ear ni ng-
based feedback.

The intent and high-level policy artifacts produced by the Intent
Transl at or Franmework can be expressed in standardi zed data nodel s
such as XM. [ RFC6020] [ RFC7950] or YAML [ YAM.]. These docunents can
be delivered to the appropriate managenent or orchestration systens
via NETCONF [ RFC6241], RESTCONF [ RFC8040], or REST APl [ REST]
interfaces for deploynment and enforcenent.

As described in the nodul ar architecture of the framework, user-
defined natural |anguage intent is processed through a structured

pi peline that includes the Intent Coordinator, |Intent Parser,
Senmantic Mapper, Intent Resolver, and Policy Conposer. The senantic
reasoning within this pipeline is grounded in a domai n-specific
Pol i cy Knowl edge Base, enabling soft matching and degraded intent
handl i ng. This design ensures that operational goals - even when

i npreci sely expressed - can be senmantically aligned to existing
policy capabilities, enhancing automation readi ness and
interoperability across 6G based |oT environnents.

Therefore, this docunment proposes a practical and extensible
architecture for intent translation in next-generation managenent
systens. Through this architecture, high-level user goals can be
reliably mapped to structured policy outputs, and network services
can be automatically configured, validated, and adapted. The
framewor k enabl es intent-based managenent to support scal abl e,

know edge- grounded automation in conpl ex service domai ns such as |oT,
vertical -specific networks, and intelligent edge infrastructures.
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I ANA Consi derations
Thi s docunent does not require any | ANA acti ons.
Depl oynment Consi derati ons

The depl oynent of the Intent Translator Framework requires alignment
bet ween the domai n-specific Policy Know edge Base and the operationa
policies supported by the underlying infrastructure. Domain-specific
vocabul ari es, service nobdels, and operational goals nmust be encoded
within the knowl edge base to ensure accurate senantic reasoning.

perators should pre-train or validate the semantic enbeddi ng space
against realistic intents and policy sets before enabling ful
automation. This is particularly inportant for service donmai ns where
intent anbiguity or synonymy could |l ead to unintended configurations.

Extensi bility Considerations

The nodul ar architecture of the framework allows for individua
components - such as the Semantic Mapper or Policy Conposer - to be
adapted to different donmins, |anguages, or know edge graph nodels.
As such, inplenenters can substitute the | anguage nodel used for
pronpting, nodify the enbedding strategy, or replace the output
schema (e.g., YAM,, XM.) without altering the end-to-end translation
flow.

Additionally, the Policy Know edge Base may be extended over tine
with new policy triples and relations to support evol ving service
capabilities. Such extensions should preserve backward conpatibility
by maintaining stable identifiers for core operational concepts.

Degradati on and Human Oversi ght Consi derations

The framework supports degraded intent resolution via soft matching
and confidence scoring. Wiile this enables flexible operation in the
presence of vocabul ary inconpl eteness or paraphrasi ng, operators
shoul d eval uate how degraded matches are handled within their intent
l'ifecycle.

For hi gh-assurance environnents, degraded outputs should be revi ewed
by a hunman operator or routed to a validation pipeline before policy
depl oynent. Loggi ng mechani sms shoul d be used to record degraded
cases and their resolution outcones to inprove future node
performance and policy reliability.
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Security Considerations

The Intent Translation Framework must operate over authenticated and
confidential channels (e.g., TLS/HTTPS) to prevent eavesdropping,
nmessage tanpering, or replay attacks by nmalicious actors.

I mpl enent ati ons shoul d enforce strict certificate validation and
regularly rotate cryptographic keys to maintain transport-|ayer
security.

Because the system processes free-formnatural |anguage intents, it
is vulnerable to adversarially crafted inputs designed to produce

uni ntended or harnful policies. Deploynments should incorporate input
validation and semantic sanity checks such as confirmation interfaces
for high-inpact operations and rate limt or quarantine suspicious
requests for manual review

Intent collisions where contradictory or overlapping intents are
submitted concurrently can lead to policy conflicts or enforcenent
gaps. The franmework rust include conflict-detection logic inits
Pol i cy Conposer conponent and either automatically resolve detected
col lisions using a documented precedence nodel or escalate themto
human operators for arbitration
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