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The Agentic Al Era: Navigating the Path
to Autonomous Networks

The Level 3 to Level 4 Pivot

The Pillars of Network Intelligence

Autonomous networks must independently configure,
optimize, heal, protect, and learn from experience.

Configure

Self-X Capability Pillars

Autonomous networks must independently
configure, optimize, heal, protect, and
learn from experience.

Reactive Situational
Awareness
Shifting from reactive

situational awareness to
proastive...

Proactive, Cognitive
Decision-Making
...cognitive decision-making

that onticipates future events.

Agentic Al Design Patterns

Self-Reflection

Multi-Agent

Autonomous ;
Collaboration

Planning

Agentic Al Design Patterns

Systems use autonomous planning,
self-reflection, and multi-agent collaboration
to execute complex business intents.

Generative Al In Network Operations

Feature & Benefit

Management Style
Intent-Drivon
(Natural Language)

S/ e Operational Speed
= = Rapid Service

N Template Generation

System Reliability
Sophisticated
Anomaly Detection

Challenge

A High computational and
economic costs

Inferance latency in
time-critical functions

Risk of Al "hallucinations”
in critical tasks

Stage 3: Scale to
Multi-Agent
Collaboration

Evolve from simple workflows
to crchestrated teams of
specialized agents for
goal-driven management.

Stage 2: Build
the Unified Data
Foundation

Create a unified
observability fabric to
provide Al agents with
real-time perception.

Unified
Observability
Fabris

Stage 1:
Scenario-Based
Deployment

Start with high-value,
bounded use cases
like automated fault
rectification or
complaint handling.
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Surging network complexity renders legacy,
reactive management obsolete.
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LEGACY OPERATIONS AUTONOMOUS OPERATIONS

Self-configuration Self-optimization

AA
)

Reactive methodology reliant on

static, retrospective analysis. Self-healing Self-protection
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THE STRATEGIC PIVOT LIES IN BRIDGING THE COGNITIVE
GAP BETWEEN LEVEL 3 AND LEVEL 4 AUTONOMY.
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TM Forum’s Autonomous Network| |Levels

MANUAL ASSISTED PARTIAL CONDITIONAL

Proactive / Cognitive

Reactive / Situational Awareness

Decision-Making
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Achieving high-level autonomy requires three distinct,

interconnected Al pillars

NETWORK DIGITAL TWINS

Simulation & Testing

GENERATIVE Al

AGENTIC Al

Continuous
Feedback Loops

Intent Translation

Autonomous Execution
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Network Digital Twins provide a risk-free, real-time

DIGITAL TWIN SANDBOX

DDoS Attack

simulation sandbox for predictive optimization.
LIVE PHYSICAL NETWORK
Real-ti .
@ O

Optimized Configurations

& Predictive Actions
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LLMs translate high-level business intents but require
strict management of computational constraints.

OPERATIONAL CAPABILITIES ARCHITECTURAL CHALLENGES

v, Intent-Driven Management Scale Constraints

(Natural language configuration). : (Context window limitations).

+ Context-Aware Decision-Making. : Inference Latency for real-time
functions.

7 Dynamic Security Policy . Domain Knowledge Gaps
Generation. " (Hallucination risks).
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Agentic systems break away from static scripts via
autonomous planning, reflection, and tool use.

PLANNING REFLECTION

Autonomous Continuous self-
decomposition of assessment to refine
complex tasks into reasoning and prevent

manageable steps. error propagation.

TOOL USE | MULTI-AGENT COLLABORATION

Direct interaction with
external databases
and statistical
analysis tools.

Concurrent division of
labor across
specialized agent roles.
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COMPLEX FAULT RESOLUTION REQUIRES A SPECIALIZED,
MULTI-AGENT HUB-AND-SPOKE TOPOLOGY.

VALIDATION
AGENT

(Evaluation &
Rollback)

ANALYSIS
AGENT
(KPI Diagnostics)

MASTER
ORCHESTRATOR
AGENT

’ ’ ‘ HISTORICAL

1| RETRIEVAL AGENT
(Precedent Cases)

DOCUMENTATION
AGENT
(Vendor Semantics)
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ETSI STANDARDTS PROVIDE THE INDISPENSABLE
BLUEPRINT FOR MULTI-VENDOR Al INTEROPERABILITY.
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Standardized APIs orchestrate the exchange of
unified data models across all stakeholders

UNIFIED DATA MODELS

RESOURCE MODEL '

ENTERPRISE
CUSTOMERS

NETWORK
OPERATORS

| SERVICE MODEL
OPEN APIs (Standardized Exchange)

‘ - INTENT MODEL ’ -

M OPERATIONAL MODEL

TECHNOLOGY
VENDORS

SERVICE
PROVIDERS




Al-DRIVEN AUTOMATION INTRODUCES NOVEL,
HIGHLY SOPHISTICATED ATTACK VECTORS.

ADVERSARIAL Al &
DATA POISONING

Al MODE
S

NETWORK
Al
L URLLC NETWORK
_y SLICING ATTACK

AUTOMATION L
ORCHESTRATION Adversaries inject false data
EXPLOITATION @Az & into the Al model, allocating

\ excessive bandwidth to non-
PRIVILEGE APls critical apps and disrupting
ESCALATION latency-sensitive services like

FLAWS autonomous vehicles.
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= Layered
- |- - . Architecture




~ Successful deployment begins with bounded scenarios
anchored on a unified data foundation.

STAGE 2: UNIFIED DATA FOUNDATION

STAGE 1: SCENARIO-BASED DEPLOYMENT

<

Stream diverse telemetry into a centralized
observability fabric:

Begin with bounded, high-value tasks:

- Individual service complaint handling. - OSS/BSS and core transport networks.

- Real-time event traces.

- Autonomous wireless network fault rectification.




NETWORK COGNITION SCALES INCREMENTALLY FROM
- STRUCTURED WORKFLOWS TO FULLY AGENTIC SYSTEMS.

SINGLE Al AGENT

. \ l,\‘
. ':I A l:' - ‘.‘ %
\ I SENSE I \
/ \ \ L\ .,

MULTI-AGENT SYSTEM

ANALYZE

o

Stateful, cohesive agent
with contextual awareness.

i o 1

™
l AGENT 3 AGENT 4 \

Goal-driven, specialized
orchestration supervised
by a Master Agent.

Stateless, functional tools
running sequential analysis.




LEVEL 5 AUTONOMY IS ACHIEVED THROUGH THE TOTAL INTEGRATION
OF DATA, STANDARDS, AND AGENTIC COGNITION
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