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Autonomous Networks

Concepts

AUTONOMOUS
NETWORKS

SELF-X CAPABILITIES

ZERO-X EXPERIENCES

VISION

MECHANISMs

OBJECTIVES

MEANS

Autonomy Levels  (AN Levels)

Knowledge & Intelligence

Self-aware
Self-CHOP

CONTROL LOOP

INTENT

Grow Revenues through new Services

Operational Efficiency

AUTONOMOUS 
DOMAIN

Zero-Trouble
Zero-Touch

Zero-Wait
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NE NENE NE

Autonomous Network 
Framework

Control Loop
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Intent
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Control Loop
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Business

Closed Loop

Service 

Closed Loop

Autonomous Domain X

Resource 

Closed Loop

Resource 
Operations

Autonomous Domain Y

Resource 

Closed Loop

Resource 
Operations

Efficiency: 

Agile Operations

Revenue: 

Digital Enabling

Customized

Services

Real-time  

Experience

Automated 

O&M 

Smart

Manufacturing

Smart 

Cities

Smart

Home

Service

Intent

Resource 
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Business
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AN Reference

Architecture



Architectural Principles
IG1251

01: Decoupled 
operations layers 

for operational 
flexibility

02: Intent-driven, 
open 

interfaces

03: Closed Loop 
Automation

04: Endogenous 
Intelligence

05: Single-Domain 
Autonomy

06: Cross-Domain 
Collaboration

07: Supports 
interactions between 

Autonomous 
Domains of different 
Autonomy Levels

Intent

Autonomous 
Domain
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Autonomous Networks Reference Architecture (IG1251)

Autonomous Domain

Autonomous Domain

Intent Management

Domain Control Loop Management

Awareness Analysis Decision Execution

Domain Intelligence

Knowledge 

Governance

Knowledge 

Optimization Knowledge Base

NE SI

F3

I3

K3

…“AADE” Control Loop
MAPE-K inspiredIntent-driven…
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Autonomous Networks Reference Architecture (IG1251)

Autonomous Domain (AD)

F3

Autonomous Domain

Intent Management

Domain Intelligence

Domain Control Loop Management

Awareness Analysis Decision Execution

Knowledge 

Governance

Knowledge 

Optimization Knowledge Base

NE SI

I3

K3

✓ 5. Single Domain Autonomy

✓ 1. Decoupled Operational Layers

✓ 2. Intent-driven, Open Interfaces

✓ 4. Intelligence is decentralized and localized

5 of 7 

Architectural 

Principles 

embodied in 

AD

✓ 3. Closed Loop Automation
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Autonomous Networks Reference Architecture (IG1251)

Autonomous Domain

F3

Autonomous Domain

Intent Management

Domain Intelligence

Domain Control Loop Management

Awareness Analysis Decision Execution

Knowledge 

Governance

Knowledge 

Optimization Knowledge Base

NE SI

I3
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Autonomous Networks Reference Architecture (IG1251)

Reference Points

F3

Autonomous Domain

C (Detailed)

Intent 

Management

Domain Intelligence

Domain Control Loop Management

Awareness Analysis Decision Execution

Knowledge 
Governance

Knowledge 
Optimization Knowledge 

Base

NE SI

I3

K3
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Autonomous Networks Reference Architecture (IG1251)

Cross Domain Autonomy

* SI: Site Intelligence

F3

Service Operations

Business Operations

Service Operations
Intelligence

Business Operations

Intelligence

Autonomous Domain

B (Simplified)

Autonomous Domain

C (Detailed)

Knowledge and 

Intelligence

Data Services

Application

Catalog

Model

Training

Knowledge

Base

Local Intelligence

Local Intelligence

Digital Storefront

Portals

Planning Deploy

Maintain Optimization

Other

Intent 

Management

Domain Intelligence

Domain Control Loop Management

Awareness Analysis Decision Execution

Knowledge 
Governance

Knowledge 
Optimization Knowledge 

Base

AN Consumers
(External Ecosystem - B2B , B2C, etc.)

K2

K1

K3

I3I3

NE SI

Resource

Operations
Domain

Intelligence

NE SI

I1

I2

I3

…
F3

…
1..N Autonomous Domains (AD)

Only ADs at resource layer shown 

for simplicity

Resource

Operations
Domain

Intelligence

NE SI

Autonomous Domain

A (Simplified)

F3

…
F2

… F1

✓ 7. Support Mismatched AN Levels

✓ 5. Cross Domain Collaboration
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A Single Intent Interface Specification used throughout RA

* SI: Site Intelligence

F3

Service Operations

Business Operations

Service Operations
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Business Operations
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…
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simplicity

Resource
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Intelligence
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…
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AD E AD F

Intent API TMF921 can 

be used at all I and F

reference points

I3

F3

AD C AD D

I2
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Business

Operations

Resources

Operations

Service

Operations

AD A AD B

I1

F1

…

…

…

AN Reference Architecture (IG1251)

Intent API can be used 

at I and F Reference Points
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JSON

Turtle

JSON

-LD
http://stable

URL

1. Express Intent

• Expectation

• Context

3. Negotiate Intent
• Re-used the same CRUD approach

• Not using TaskResource approach

• For “JUDGE, PROBE, BEST” etc

2.Report on Intent

• IntentReport

OperationsFormat Network 

Endpoint

Intent 

Management 

API

TMF921

TM Forum Intent API

http://tmforum.org/intent/v4/intent/123

Asynchronous

STANDARDIZED “Restful” “Straightforward”“Terse Grammar”

http://stable/



