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Autonomous Networks Level 4 – High Value Scenarios

• Operation value: AN benefits for CSPs in terms 
of service quality improvement, revenue 
increase, and O&M cost reduction and efficiency 
improvement.

• Technical feasibility: technical maturity and 
solution readiness.
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Autonomous Networks Level 4 – HVS / SP / ANLET
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Autonomous Networks: Core concepts and Design patterns

AN Effectiveness Indicators

Multi-Agent Architecture   

AN Technical 

Architecture AI-CLA and Self-X

Intent 
AN Ontologies
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IG1230 AN Technical Architecture

AN Core concepts and Design patterns | Autonomous Domain

* SI: Site Intelligence
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KEIs
Key Effectiveness indicators

 For outcomes of  scenarios 

presented to domain executives  

KCIs
Key Capabilities indicators

 

Capability development and 
improvement

KBIs
Key Business value indicators

 For overall AN value 

presented to CXOs and VPs

Value

Outcome

Capability

development

KBIs

KEIs

KCIs

Revenues from 

operations

Reduced 

O&M costs

Number of 

major faults

Number of 

employees who 

have transitioned

Revenues 

from 

capabilities

D
e
vi

ce
 p

o
w

e
r-

sa
vi

n
g
 r

a
te

S
a
v
ed

 e
n
e
rg

y

A
v
e
ra

g
e
 d

u
ra

tio
n
 p

er
 t
ic

ke
t

P
ro

v
is

io
n
in

g
, 
c
o
m

p
la

in
t,
 f
a
u

lt,
 o

p
tim

iz
a
tio

n

...
S

e
rv

ic
e
 D

e
liv

e
ry

 T
im

e

C
o
m

p
la

in
t 
R

e
so

lu
tio

n
 T

im
e

M
e
a
n
 T

im
e 

to
 R

e
co

ve
ry

Q
u
a
lit

y 
o
p
tim

iz
a
tio

n
 T

im
e

P
re

c
is

io
n
 m

a
rk

e
tin

g
 s

u
c
ce

ss
 r

a
te

S
e
rv

ic
e
 D

e
liv

e
ry

 T
im

e

T
o
ta

l s
ti
m

u
la

te
d
 t
ra

ff
ic

...

N
a
a
S

 A
P

Is
 C

o
un

t

N
u
m

b
e
r 

o
f 
N

a
a
S

 A
P

I 
ca

lls

...

N
u
m

b
e
r 

o
f 
m

a
jo

r 
ris

ks

M
T

T
R

 o
f 
m

a
jo

r 
fa

u
lts

O
n
e
-t
im

e
 s

u
c
ce

ss
 r

a
te

 o
f 

m
a
jo

r 
ch

a
n
g
e
s

...

Automation rate and intelligence rate/level

Service delivery, complaint handling, quality optimization, energy efficiency optimization, troubleshooting, 
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AN  Core concepts and Design patterns | AN Effectiveness Indicators

IG1256 Autonomous Network Effectiveness Indicators
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AN  Core concepts and Design patterns | Multi-Agent Architecture

• IG1251 D/E  Agent and Multi-Agent Architecture 

• IG1412 AI Agent Specification Template

• IG1453 Agent-to-Agent Protocol for Telecoms

• IG1548 Intervention and Control for Agentic Operation
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AN  Core concepts and Design patterns | Intent

SET, REM OVE

PROBE, BEST

REPORT

JUDGE

Intent
Handler

Intent
Owner› Definition of intent

› Operation principles

› Layered architecture with 
autonomous domains

› Intent management function

› Interactions with other 
domain functions

› Life cycle management  of 
intent objects

› Negotiation and feasibility 

› Role definitions of 
owner and handler

› Domain agnostic and highly 
reusable

› The intent control loop 
between intent managers

› Life-cycle phases of Intent

› Interaction with closed-loop 
and real-time control

› The internal control loop of 
intent management

› Knowledge centric
interactions

› Insights through reasoning with 
the ontology

› Utility based decision and 
conflict resolution

› Ontology of intent and intent 
reports

› Vocabulary for intent 
expression

› Model federation

› Domain specific extensions

› Service order with intent 
stating dynamic 
requirements

› Combined service and 
intent qualification

› Gradual introduction of 
intent into established 
service management 
processes

ARCHITECTURE
Concepts and definitions

INTENT INTERFACE
Open API TMF921

OPEN API EVOLUTION
Service management with intent

INTENT EXPRESSION
TMF Intent Ontology (TIO)

COGNITIVE LOOP 
of intent managers

CLOSED LOOP INTERACTION
and intent life-cycle
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ex:ExampleIn tent 1

  a icm:Int ent ;
  ex:E1

    a icm:D eliveryExpectat ion ;
    icm:t ar get ex:T1 ;

    icm:t ar getType  s li:Slice  .

  ex:E1
    a icm:Pr oper tyExpectatio n ;

    icm:t ar get ex:T1 ;

    icm:on eOf  ( ex:C1 ex:C2 ) .

  ex:C1
    a icm:Co ndit ion ;

    icm:smaller ( icm:V alu eOf cem:lat
                  [ icm:value 10 ;

                  cem:un it “Gbit/s” ]
                ) .
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Consumers

Data Products

Information & process model

SID
Information & process model
159k triples — MODA UML XMI

Open APIs

Data Models for all APIs in JSON Schema

TIO (Intent)
OWL/Turtle - namespace IRI
precedent for governance

eTOM (process)
Strategy, Assurance, Fulfillment
all ‘domains’ covered

AN Ontology

L0  Meta

L1  Telecom

L2  Implementation

Knowledge Graph

Federated semantic store

Start with AN focus / ODA Production / DP

Digital Twins / Other

Twin API (named by owner)

NGSI-LD / JSON-LD aligned

A2A-T Protocol

Agent semantic (LF)

L0/L1 Object linked to AN HVS

Agents / HVS Solution Packs

Consumed via other non-RDF Formats

- Future Work

AN  Core concepts and design patterns | AN Ontology

Producers Consumers 
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AN  Core concepts and Design patterns | AI-CLA and Self-X

• IG1373 AN Use Cases: A Guide to Self-Healing and Closed-Loop Automation

• IG1418 Self-Healing in Autonomous Networks 

• IG1442 AI and Knowledge-Driven Self-Healing

Self-Healing 
Functional Blocks

• Monitoring & Detection
• Diagnosis & Root Cause 

Analysis
• Decision-Making & 

Remediation
• Execution & Verification
• Learning/Improving

Self-Healing 
Control Loops

• Single-Domain Self-Healing
• Cross-Domain Self-Healing
• Hierarchical Control Loops

AI & Knowledge-Driven 
Self-Healing

• Predictive Analytics
• Reinforcement Learning for 

Automated Repair
• Knowledge Graphs for Adaptive 

Network Reasoning

Autonomous Networks Self-Healing 



6G Projects Horizon

Deliverable Focus

IG1485 - Shaping a Monetization-Driven 6G 
Vision and the role of TM Forum

Frames a 6G vision for CSPs, drawing on lessons from 5G while anticipating the 
new capabilities expected over the next decade. It explores how 6G can evolve 
from a connectivity foundation into a platform for on-demand experiences, 
advanced services, and programmable network capabilities.

IG1562 - Monetizing AI Safeguards and 
Governance in 6G

Explores how AI governance, trust, assurance, auditability, and safeguards 
become commercial capabilities and differentiators in future 6G ecosystems. 

IG1563 - 6G Use Cases: Network Capability 
& Enterprise Demand 

Examines enterprise-driven demand for 6G, future network capabilities, 
emerging service models, and business use cases that could justify 6G 
investments. 



6G INTENSE: Intent-driven operations for distributed edge
Catalyst URN C26.0.936

The Challenge - as edge computing and 6G-era use cases expand, traditional OSS 
and manual operations models cannot scale to meet the stringent SLA, performance, 
and adaptability demands of B2B verticals.

The Solution - 6G INTENSE Catalyst introduces an intent-driven, AI-powered 
orchestration framework that autonomously manages a distributed network - 
compute fabric spanning RAN, Core, and Edge domains across multiple operators. 

• Using TM Forum Open APIs, the solution translates business intents into real-time 
operational actions, enabling closed-loop SLA assurance, fault management, and 
continuous service adaptation rather than static service activation.

• Aligned with TM Forum ODA and the Autonomous Networks Level 4 principles.

https://www.tmforum.org/catalysts/projects/C26.0.936/6g-intense-intentdriven-operations-for-distributed-edge#participants
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Thank you!
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