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5G, 6G, Automation, Autonomy, Agentic AI
How they hang together

2 23 September 2026

5G, 6G

Automation

Autonomy

Agentic AI

RELATIONSHIPS

3GPP Rx, TMF AN Levels have no 

direct synchronised timeline

• TMF DEFINES OPERATIONAL MATURITY

• USE CASE DRIVEN  AUTONOMY LEVEL 4 BY 2030

• AUTONOMY JOURNEY STARTS BEFORE 6G  READY

• AI-POWERED NETWORKS TO BUILD ON WHAT WE 

DEPLOY IN NETWORKS DURING REST OF DECADE

• 6G AS AN EVOLUTION, NOT NEW STARTING POINT

NETWORK STANDARDS

Evolutionary phases, focus on network,

architecture, functionality, signalling, protocols

01

OPERATIONAL EXECUTION MECHANISMS

Rule-based, predefined workflows, scripts,

predictive ML, agentic AI

02

OPERATIONAL CAPABILITY LEVEL   

High-level goal (or intent), closed-loops (OADA),

self-managing systems 

03

ARCHITECTURAL INTELLIGENCE LAYER   

Reasoning-capable, goal-decomposing agents

specialized sub-agents, planning, use of tools

04

Hot
                   

3GPP R20 6G study

R21 (6G)

Hot
                   

Introducing 

Agentic AI

Hot
                   

Selectively achieving

ANL4 (TMF)

Hot
                   

Models, protocols,

enterprise harnesses

IN PRACTICE

Rx: e.g. Release 19, 20. AN: Autonomous Network. ML: Machine Learning. OADA: Observe, Analyse, Decide, Act. ANL4: Autonomous Network Level 4 (cf. TMF)



The Autonomy Ladder
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L0/L1

• Manual operations

• Event reporting

• Task automation

• Selective ML

• Rules, Policies

• HITL

• Closed loops

• Adaptive AI Agents

• Self-evolving• Closed loops

• ML, LLMs, AI Agents

• Dig, twins, HOTL

L2/L3

L4

Full autonomyHigh autonomyPartial / 

Conditional 

autonomy

No autonomy /

assisted mgmt
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HITL (HOTL): Human in the loop (on the loop).  L0 … L5: Autonomy levels per TM Forum. 
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The Extended Autonomy Ladder
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L0/L1

• Manual operations

• Event reporting

• Task automation

• Selective ML

• Rules, Policies

• HITL

• Closed loops

• Adaptive AI Agents

• Self-evolving• Closed loops

• ML, LLMs, AI Agents

• Dig, twins, HOTL

L2/L3

L4

L5

Full autonomyHigh autonomyPartial / 

Conditional 

autonomy

No autonomy /

assisted mgmt
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• Cognitive orchestration for:
• Service creation & fulfilment

• Compute placement

• Network fulfilment

Autonomous Service Creation 

& Fulfilment

HITL (HOTL): Human in the loop (on the loop).  L0 … L5: Autonomy levels per TM Forum. 
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Challenge A: How to Achieve Trusted Autonomous Network Level 4? 
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RESOURCE OPERATIONS

SERVICE OPERATIONS

INFRASTRUCTURE

• Autonomous domains

• Intra-domain algos, ML, agents, closed loops

• Cross-domain orchestration

• Agentic AI, multi-agent system

Agentic Foundation Validation - Verification Observability

Lifecycle management Governance & Trust Security

• Intent translation

• Agents, models

• LLM/MCP gateways

• Tools for agents

• Protocols (A2A, MCP, …)

• Registries

• Pre-action validation

• Post-action verification & val.

• Digital twins for domains

• Verification of agent outputs: 

plans, workflows

• Sandboxes for development

• Real-time insight (agent 

thinking, tool use, … )

• Logging

• Monitoring

• AI-driven observability

• Automated forensic pipelines

• Agent IDs

• Authoriz. & Authentic.

• Roles for AI agents

• RBAC/ABAC for agents

• Secure collaboration i/f

• Supply chain security

• Explainability, Interpretability

• Auditability

• Transparency

• Policies & guardrails

• Runtime assurance

• Cost control (tokenomics)

• LCM for agents, models, tools

• Onboarding, testing

• Versioning

• Retiring

• Operational mode control for 

agents

Zero-trust Agentic Fabric

THE GREAT TELCO AI HARNESS

CONFIDENCE UP

USER EXPERIENCE UP

OPERATIONAL COSTS DOWN

RISKS DOWN 1. Google Cloud, Vodafone, TMF: Self-Optimizing Autonomous Networks - An implementation guide   
2. Network Automation and Autonomy Phase III: Agentic AI for Autonomous Mobile Networks – NGMN  

Trustworthy AI + Trustworthy processes around AI

Some key elements

1 2 3

4 5 6

https://www.vodafone.com/news/newsroom/technology/vodafone-google-cloud-tm-forum-unveil-framework-for-self-optimising-autonomous-networks
https://www.vodafone.com/news/newsroom/technology/vodafone-google-cloud-tm-forum-unveil-framework-for-self-optimising-autonomous-networks
https://www.vodafone.com/news/newsroom/technology/vodafone-google-cloud-tm-forum-unveil-framework-for-self-optimising-autonomous-networks
https://www.vodafone.com/news/newsroom/technology/vodafone-google-cloud-tm-forum-unveil-framework-for-self-optimising-autonomous-networks
https://www.vodafone.com/news/newsroom/technology/vodafone-google-cloud-tm-forum-unveil-framework-for-self-optimising-autonomous-networks
https://www.vodafone.com/news/newsroom/technology/vodafone-google-cloud-tm-forum-unveil-framework-for-self-optimising-autonomous-networks
https://www.ngmn.org/publications/network-automation-and-autonomy-phase-iii.html
https://www.ngmn.org/publications/network-automation-and-autonomy-phase-iii.html
https://www.ngmn.org/publications/network-automation-and-autonomy-phase-iii.html
https://www.ngmn.org/publications/network-automation-and-autonomy-phase-iii.html


Challenge B: Is Autonomous Service Creation an Opportunity?
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Connectivity
& telco 

services

ASCF - Autonomous Service Creation and Fulfilment
done by the network

Traditional Capability

Computing

Applications

1. CONNECTIVITY & NETWORK SERVICES

2. APPLICATIONS, SERVICES, AGENTIC TOOLS

3. COMPUTE PLACEMENT

Network is just one resource

GOES BEYOND TRADITIONAL TELECOMS

Connectivity & Telco Services

Network exposure & APIs
Cloud

ApplicationsApp

Connectivity & Telco Services

Network exp. & APIs     
Cloud

ApplicationsAgent ASCF Agents

Autonomous
Service Creation

& Fulfilment

Agent



Today
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“Enable High-Definition Live Streaming 

for the next 2 hours”

REALISED VIA

• GSMA OPEN GATEWAY CAMARA API

(QUALITY ON DEMAND)

• SPECIFIC QOS FLOW (5QI)



With Autonomous Service Creation & Fulfilment (ASCF)
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(6 pm):  “I have an unexpected free evening for two in 

London tonight. Find me two highly-rated West End musical 

tickets under £100, arrange a fast ride there from my 

current location, book it all and pay with Google Pay”

REALISED VIA

• APIS

o LONDON THEATRE DIRECT INVENTORY API , BOOKING API

o UBER API

• INTENT-BASED UI (REAL-TIME DYNAMIC SYNTHESIS)

• LOCAL AGENT STREAMS MULTI-MODAL DATA (VOICE, 

CONTEXT, INTENT) TO ASCF-ORCHESTRATOR

• AGENTIC ASCF SYSTEM ENGAGES, PLANS & ACTS 

• SYSTEM STREAMS BACK LAYOUT CODE, VECTOR GRAPHICS, 

ETC. TO SYNTHESIZE UI 

• ATOMIC ORCHESTRATION OF ALL API LEGS

• SPECIAL CONNECTIVITY IF CONTEXT REQUIRES IT: 

HIGH-RELIABILITY, LOW-LATENCY SLICE FOR INTERACTIVE 

MEDIA/AI DATA STREAMING, OR QUALITY ON DEMAND

SITUATION:

• CROWDED ZONE IN LONDON ON FRIDAY EVENING



Autonomous SCF - Benefits and Challenges
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Monetizes network intelligence 

with cross-industry tasks

User centric,

User stops being a “human router”

Network as transactional platform 

for complex digital workflows

BENEFITS CHALLENGES

1. Operators’ mixed track record of running consumer software ecosystems

2. Apple/Google agent on device OS: knows user preferences very well

3. Security, privacy, identity, trust: agents act on behalf of users

4. Liability and indemnification: e.g. in case of incorrect financial transactions

5. Potential regulatory roadblocks: ‘interception’ of user intent by network

6. "On-the-fly" UI vs. an app experience polished for emotion & engagement 

7. NW capabilities sufficiently big enabler for everyday consumer use cases?

8. Supporting devices (consumer, IoT, robotics, … )

9. Capital spend for network operators, size of revenue potential

Potential synergy with telco AI 

harness for autonomous networks



Conclusions
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Ideal Ecosystems

Where boundaries between 

device, network, applications can 

blur, favourable regulation

Hi-tech Receptivity

Markets receptive to AI tech with 

eagerness to adopt and

willingness to trust AI

Absolute Agentic Trust

For users: verified agency, 

personalised, highly efficient & 

effective, self-learning, safe

Sufficient Scale

Just a large enough global 

market from 

B2C + B2B

Patience w/ App Store

ASCF maybe not as immediate 

replacement of consumer 

app stores

Conditions under which ASCF could work
Autonomous Service Creation and Fulfilment

NETWORKS PROGRESS USE CASE-DRIVEN TOWARDS AUTONOMY

TRUST WILL DETERMINE SUCCESS → THE GREAT TELCO AI HARNESS

A NEW FRONTIER → AUTONOMOUS SERVICE CREATION & FULFILMENT 

Still tbd: any synergies, economics, perception of value by users & enterprises?

1 2 3 4 5
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