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TM Forum – Autonomous Networks Project

Some published documents:

• IG1193 Cross-Industry Autonomous Networks – Vision and Roadmap v1.0

• IG1218 Autonomous Networks – Business Requirements & Architecture 

v1.1.0

• IG1229 Guiding Principles for building and measuring Autonomous 

Network Solutions v1.0

• IG1230 Autonomous Networks Technical Architecture v1.0.0

• IG1253C Intent Life Cycle Management and Interface v1.0.0

https://projects.tmforum.org/wiki/pages/viewpage.action?pageId=121700417
https://projects.tmforum.org/wiki/pages/viewpage.action?pageId=146291009
https://projects.tmforum.org/wiki/display/ANP/IG1229+Guiding+Principles+for+building+and+measuring+Autonomous+Network+Solutions+v1.0
https://projects.tmforum.org/wiki/display/ANP/IG1230+Autonomous+Networks+Technical+Architecture+v1.0.0
https://www.tmforum.org/resources/how-to-guide/ig1253c-intent-life-cycle-management-and-interface-v1-0-0/


Previous Autonomous Networks Webinar

TM Forum
Autonomous
Networks
Webinar

https://info.tmforum.org/GAF-Autonomous-networks-intent-driven-operations.html?_ga=2.83362896.716210992.1637586728-1241490848.1615326084
https://info.tmforum.org/GAF-Autonomous-networks-intent-driven-operations.html?_ga=2.83362896.716210992.1637586728-1241490848.1615326084
https://info.tmforum.org/GAF-Autonomous-networks-intent-driven-operations.html?_ga=2.83362896.716210992.1637586728-1241490848.1615326084
https://info.tmforum.org/GAF-Autonomous-networks-intent-driven-operations.html?_ga=2.83362896.716210992.1637586728-1241490848.1615326084


TM Forum Presentation

Intent Management Interfaces and APIs

Objectives

• Communicate status of TM Forum Intent work

• Identify opportunities for collaboration Industry Acceleration on Intent based Interfaces, APIs 

models/ontologies.

Agenda

• Introduction (5mins)

• Context of Intent management Interfaces APIs - Kevin McDonnell (5 mins)

• Intent Management Interfaces proposals (50 mins)

• IG1253 Intent Management Architecture, models/ontologies and interfaces - Jörg Niemöller

• TMF 721 Intent API -- Kevin McDonnell

• Open discussion, feedback, and next steps (30 mins)

January 14th at 13:00 UTC (90mins) - 2022-01-14 M-SDO Open Meeting: TM Forum Intent Management 

interfaces and API Presentation - AN-SDO Collaboration

It will be recorded and put in the meeting minutes on the AN workspace (link above)

https://protect2.fireeye.com/v1/url?k=31323334-501d5122-313273af-454445555731-0571afc1ce62874a&q=1&e=441e05bb-5584-473e-aeea-80645d2c3029&u=https%3A%2F%2Fprojects.tmforum.org%2Fwiki%2Fdisplay%2FASC%2F2022-01-14%2BM-SDO%2BOpen%2BMeeting%253A%2BTM%2BForum%2BIntent%2BManagement%2Binterfaces%2Band%2BAPI%2BPresentation


TM Forum Multi-SDO Initiative

• TM Forum initiated an Industry-wide Multi-SDO Initiative - Autonomous Networks

• Multiple Standards Developing Organizations (SDOs) announce working together for an aligned 

vision of AN with better collaboration between Industry Stakeholders.

• “The long journey towards 

autonomy has only just begun and 

the industry needs standards to 

guide the best way to achieve 

Autonomous Networks (AN).”

• “Ideally, these standards should fit 

well together and form a coherent 

whole.”

• Initially the proposal was to create 

joint documents - It is now set up 

as a series of open meetings

Meeting schedule is updated at Multi-SDO AN Meeting Schedules 

https://projects.tmforum.org/wiki/display/ASC/Multi-SDO+AN+Meeting+Schedules
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ETSI ZSM – Proof of Concept Framework

• ETSI ISG ZSM has defined a framework to be used by to coordinate and promote multi 
stakeholder Proofs of Concept (PoC) projects illustrating key aspects of ZSM. 

• Proofs of Concept are an important tool to demonstrate the viability of a new technology 
during its early days and or pre-standardization phase.

• The main objectives of the ZSM PoC framework are: 

– to ensure the PoC projects are scoped around relevant topics for ISG ZSM that require from-
the-field input; 

– to ensure that the PoC results, lessons learnt and identified gaps are feedback to ISG ZSM; 

– to build confidence on the viability of ZSM;

– to encourage the development of a diverse and open ecosystem by fostering the integration of 
components from different players; 

– to support standardization and industry promotion activities of ISG ZSM.

• Present PoC topics

• Automation in Multi-Stakeholder Ecosystems

• Intent-driven Closed-Loop automation

• Cross-domain user-driven E2E services

https://zsmwiki.etsi.org/index.php?title=Topic2_-_Automation_in_Multi-Stakeholder_Ecosystems
https://zsmwiki.etsi.org/index.php?title=Topic_3_-_Intent-driven_Closed-Loop_automation
https://zsmwiki.etsi.org/index.php?title=Topic_4_-_Cross-domain_user-driven_E2E_services


ETSI ZSM Architecture
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Some ONAP and ETSI ZSM touchpoints

• ZSM002 – Reference Architecture – a service based E2E automation 
management architecture

• ZSM003 provides a specification of E2E Network Slicing management 
solutions and related management interfaces – used as the architectural 
framework for ONAP Intent-based Cloud Leased Line Solution

• ZSM008 - Cross-domain E2E Service LCM - Service onboarding, Service 
fulfillment, Service assurance

• ZSM009 – Closed Loop Automation – governance and coordination of 
multiple loops, solutions, advanced features. Zero touch case of Control 
Loops in ONAP.

• ZSM011 - Intent-driven Autonomous Network Study – related to ONAP 
Intent framework and intent modeling Use Case
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ETSI ZSM PoC on ONAP’s Intent-

based Cloud Leased Line Solution 

Henry Yu (Huawei)

Dong Wang (China Telecom) 



Contents

• Background of Intent and ZSM architecture

• Intent-based Cloud Leased Line solution on ONAP

• ZSM PoCs on ONAP



Intent-based Networking (IBN) Concepts



Implement IBN Using ZSM Architecture



Intent-based Cloud Leased Line on ONAP

ONAP implementation of Intent-based 
Cloud Leased Line

Network configuration of Cloud Leased Line, which is  
automated by ONAP



ETSI ZSM and MSDO Collaboration



ZSM PoC Proposal
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CL in ZSM framework - Functional view
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Closed-loop governance

Set of capabilities for 
external entities to 
manage the CL models 
and the lifecycle of CLs 
(design-time AND run-
time);

Configuration of policies, 
rules, triggers and 
priorities for the CLs;

Status and performance 
information of the CLs.

CL LCM – Phases and activities

Closed loops (meta)model



CDS

CL 
Participant

PolicyDCAE

CL Design Studio

CL Target Architecture

ONAP Run Time

ONAP Service Design & Creation

Adaptation 
Layer

CL Run Time

DmaapDmaap

CL 
Participant

xNF

CL 
Participant

SO

Workflow

Other 
Platform 
Service

Other Design 
Studio Env

Design Time 
Catalogue

CL Element(s) 
Definition

CL Definition 
Composition

CL 
Participant

CL 
Participant

CL onboarding

CL Definition 
Catalogue

CL & CL Elements 
Instances Inventory

Execution 
Monitoring

CL Instance
& 

CL Element 
LCM operations

Execution 
Control

Execution 
Supervion

PMSH Rules Blueprint



Terminology and Concepts



Control Loop Life Cycle Management
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ITU Focus Group on Autonomous Networks

• ITU-T Focus Group on Autonomous Networks was established by ITU-T Study 

Group 13 at its virtual meeting, 17 December 2020. 

• The Focus Group will draft technical reports and specifications for autonomous 

networks, including exploratory evolution in future networks, real-time responsive 

experimentation, dynamic adaptation to future environments, technologies, and 

use cases.

• The Focus Group will also identify relevant gaps in the standardization of 

autonomous networks.

The primary objective of the Focus Group is to provide an open platform to 

perform pre-standards activities related to this topic and leverage the 

technologies of others where appropriate.



Public

Realization of ONAP/O-RAN Autonomous Networks
Use Cases: ONAP 5G SON Use Case Perspective

Presented by: 
N.K. Shankaranarayanan, STL (nk.shankar@stl.tech)
Krishna Moorthy, Wipro (krishna.moorthy6@wipro.com)

ITU-T Focus Group on Autonomous Networks 5th Virtual Meeting
Nov 3, 2021

ONAP 5G SON Use Case Contributing Companies: 
STL, Wipro, AT&T, IBM, highstreet technologies, Ericsson, Nokia, Pantheon, 
Reliance Jio, Rutgers University Winlab, Tech Mahindra, Verizon



Public

• ONAP (Open Network Automation Platform) provides an open-source based 
architecture and platform which can be used to implement autonomous 
networking concepts

• ONAP 5G Use Cases (e.g., SON, Network Slicing) have demonstrated Proof 
of Concept (PoC) implementations which provide building blocks for network 
automation

▪ Implementations are based on contributions to ONAP open source

• ONAP 5G Use Cases are designed to be have maximum alignment with 
O-RAN Alliance specifications for disaggregated open mobile networks

▪ Ongoing work on harmonizing ONAP and O-RAN

Introduction

Intel Confidential 



Public

• ONAP 5G SON Use Case – PCI and centralized ANR (~7)

• ONAP Control Loop for Network Automation with ML (~15)

▪ Demo

• Model-driven architecture – interfaces, data models (~3)

• Harmonizing ONAP and O-RAN for end-to-end use case implementations (~10)

• Conclusion (~5) 

• Q&A

Talk Outline

Intel Confidential 



Public

ONAP-based SON: O-RAN O1 focus (Rel.3 – Rel.9)

RIC (non-RT) 
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• OOF-SON use case has built a 

foundation for ONAP/O-RAN 

integration

• Radio network uses common 

netconf/yang model

Data flows
• SDN-R to RAN: netconf-based 

configuration

• RAN to DCAE: VES format for FM 
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• SON  Control Loop (CL)

• ONAP: Open-source platform, with 

basic open-source code

• Companies can use framework to 

add proprietary SON solutions, 

including optimization algorithms, 

etc.
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GSMA - Operator Platform Group

• The Operator Platform Group is open to the wider edge-ecosystem and beyond 
brings together operators, platform developers, edge cloud providers, 
Standards Developing Organisations (SDOs), Open Source Projects, industry 
for and market participants.

• The Operator Platform defines a common platform exposing operator 
services/capabilities to customers/developers in the 5G-era in a connect once, 
connect to many models. The first phase of the platform focuses on Edge which 
will be expanded in future phases with other capabilities such as connectivity, 
slicing and IPComms.

• The Operator Platform Group is made up of over 40 of the world’s leading 
operators and over 25 key ecosystem partners and is focused on developing 
requirements to deliver a common solution to the ecosystem. The OPG meet 
weekly to work on requirements and bringing the Operator Platform to market.



Operator Platform Telco Edge Requirements

Link to document

https://www.gsma.com/futurenetworks/wp-content/uploads/2021/06/OPG-Telco-Edge-Requirements-2021.pdf



