nnrg J. Zhao, Ed.

I nternet-Draft R Pang, Ed.
I ntended status: Standards Track S. Zhang, Ed.
Expires: 23 April 2026 Chi na Uni com

20 Cctober 2025

Al Agent Architecture for DIN Digital Twi n Network
draft - zhao- nnr g- ai - agent - f or - dt n- 00

Abst ract

Thi s docunent proposes an Al agent architecture for Digital Twin
Network (DTN) that integrates Al agents with digital tw n technol ogy.
The architecture extends the traditional DTN architecture by

i ncorporating autononobus Al agents at each conponent |evel, enabling
nmore intelligent and adaptive network nanagenent capabilities.

Status of This Meno

This Internet-Draft is submtted in full conformance 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 docunments valid for a maxi num of six nonths
and nmay 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 23 April 2026.
Copyri ght Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
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.
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ital twins have energed as a powerful paradigmfor network
agenent, providing virtual representations of physical networks

t enable sinulation, analysis, and optim zation.

However ,

ditional digital twin architectures often | ack the autononous
deci si on-naki ng capabilities needed for nodern network environments.
Thi s docunent proposes a architecture that conbines digital tw n
cepts with intelligent Al agents, creating a nore dynam c and

ponsi ve networ k nmanagenent system

The architecture is designed to be conpatible with existing digital
n architectures. This approach enables distributed decision-
i ng, adaptive behavior, and enhanced col | aborati on between digital

twi
mak
twi

2. A

n conponents.

Agent Architecture for Digital Twin Network

Based on the concept of the Network Managenent Agent (NWVA)
D. zhao- nnop- net wor k- managenent - agent], we propose an Al Agent
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Zhao,

hitecture for Digital Twin Networks (DTN)

D.irtf-nnrg-network-digital-twin-arch]. This architecture extends
traditional digital twin network by integrating Al agents into

h core conmponent. Wile preserving the fundanmental structure of
ital twins, the architecture introduces enhanced autononous
capabilities and intelligent decision-nmaking across the network

agenent |ifecycle.
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Figure 1: Al Agent Architecture for Digital Twin Network
TBD.

3. Architecture Conponents
3.1. Digital Twin Network Managenent Al Agent

The Digital Twi n Network Management Agent serves as the central
coordi nati on and nanagenent conponent in the architecture, providing
the follow ng key functionalities:

* Resource Mnitoring: Continuously tracks and nonitors the status,
performance netrics, and operational health of all resources
within the digital twin environnent.

* Lifecycle Managenent: Governs the conplete lifecycle of Digital
Twi n Network instances, enconpassing instantiation, configuration,
state synchronization, maintenance, and term nation.



* Session Control: Manages and orchestrates conmmuni cati on sessions
and interactions anong the various Al agents within the
architecture to ensure coherent operation.
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* |Intent Translation & Policy Derivation: Transl ates high-1eve
busi ness or operational intents fromusers into specific,
execut abl e policies and configuration nodels for the digital twn
and its physical counterpart.

* Virtual - Physi cal Synchronization Control: Mnages the
bidirectional data flow and state synchronization between the
digital twin and the physical network to ensure accurate
representation and control

Functional Model Al Agent

The Functional Mdel Agent is responsible for advanced service
nmodel i ng and optim zation capabilities, it can autononously invoke
the required functional nodels based on validation policies, while
continuously optim zing nodels through the analysis of historica
data. Additionally, it devel ops specialized nodels tailored to
speci fic operational scenarios, use cases, and network conditions.

* Service Mbdel Optim zation: Continuously refines and optim zes
servi ce nodel s through performance anal ysis and adaptive | earning
al gorithns.

* Scenario-specific Mdel Creation.

TBD.

Basi ¢ Model Al Agent

The Basi ¢ Mddel Agent naintains fundanental network el ement and

topol ogy representations, capable of updating itself in real-tine

based on changes in the physical network to ensure the accuracy of
val i dati on.

3.4. Data Repository Al Agent

The Data Repository Al Agent serves as the intelligent data
governance and provi sioni ng conponent, enabling data-driven
operations across the digital twin ecosystem It autononously
manages data lifecycle with the follow ng Al-enhanced capabilities:

* Real-tinme Data Collection: Inplenenting nulti-protocol ingestion
for stream ng network telemetry and perfornmance netrics, while
aut ononously detecting and fl aggi ng data anomal i es or
i nconsi st enci es.
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* Hi storical Data Intelligence Managenent: Buil ding structured data
and integrates intelligent analytics capabilities to support trend
anal ysis and pattern mning, providing data foundation for nodel
training and proactive optim zation.

* Adaptive Data Services: Providing context-aware data retrieval
with intelligent caching, pre-processing, and conflict resolution,
dynanmically prioritizing datasets for critical tasks such as
simul ati on or root cause anal ysis.

Agent Interactions

The architecture enpl oys bidirectional Agent-to-Agent (A2A)

communi cati on to ensure seam ess operation: the Functional and Basic
Model Agents interact with the Data Repository Agent for data access
and synchroni zation, while the Digital Twin Network Managenent Agent
centrally orchestrates these interactions and nanages i nter-agent
dependencies to maintain a coherent workfl ow across the entire
system

Intelligent Use Case Realization
1. Sinulation Scenario Construction
S1: The Digital Twin Network Management Agent receives user
instructions, perforns intent translation, and generates sinulation

strat egi es.

S2: The Functional Mdel Agent constructs functional nodels or
coordi nates existing nodel s based on the strategies.

S3: The Basic Mddel Agent provides real-time configuration nodels and
topol ogi cal relationships for the mgration scenario.

S4: The Data Repository Agent injects real-tinme traffic information.
Al'l agents collaborate to create a sinulation sandbox consistent with
the actual physical network, within which the Functional Mdel Agent
simul ates the conplete mgration process.

2. Simul ati on Execution

S1: The Functional Mddel Agent continuously eval uates network
performance indicators.

S2: If KPIs fail to meet standards or risks are detected, a rollback
mechanismis i mediately triggered. The agent coordinates with the
Basi ¢ Model Agent to devel op and execute a roll back plan.
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S3: After analyzing and optimnzing the solution, the sinulation
restarts and cycles iteratively until a conpliant migration plan is
gener at ed.

S4: Upon simul ation conpletion, the Functional Mdel Agent |everages
historical data to optim ze existing service nodel s.

6. Security Considerations
TBD.

7. 1 ANA Consi derations
TBD.
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