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FG-AN: Overview

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 AN.

TTC AN-AH

TTC established AN Ad-Hoc group as a forum for Japan members for discussion and sharing related
information of FG-AN
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FG-AN: Activities

FG AN Meetings:

(o

1t Virtual meeting, 2-4 Feb 2021

2" Virtual meeting, 13-16 Apr 2021

3 Virtual meeting, 15-17 Jun 2021

4t Virtual meeting, 1-3 Sept 2021

5th Virtual meeting, 3-5 Nov 2021

6th Virtual meeting, 26-28 Jan 2022

7t Virtual meeting, 30 Mar -1 Apr 2022

8th Virtual meeting, 1-3 Jun 2022

oth Virtual meeting, 31 Aug — 2 Sep 2022
10th Virtual meeting, 1-2 Feb 2023

1th Virtual meeting, 19-22 Apr 2023

12th Virtual meeting, 13-15 Jul 2023

13th Virtual meeting, 28-29 Sep 2023
14t Virtual meeting, 18-19 Jan 2024



TTC AN-AH: Activities

TTC AN-AH Meetings:

(o

1t meeting, 17 May 2021
2"d meeting, 2 Jun 2021
34 meeting, 30 Jun 2021
4th meeting, 27 Aug 2021
5th meeting, 22 Sep 2021
6th meeting, 28 Oct 2021
7t meeting, 18 Jan 2022
8t meeting, 24 Mar 2022
9th meeting, 15 Apr 2022

10t meeting, 26 Aug 2022
11th meeting, 30 Sep 2022
12th meeting, 9 Dec 2022
13th meeting, 1Jan 2023
14th meeting, 12 Apr 2023
15t meeting, 30 Jun 2023
16t meeting, 4 Sep 2023
17th meeting, 20 Oct 2023



FG-AN: Activities

Build-a-thon 2022:

Build-a-thon Workshop Kickoff, 3 Jun 2022
Build-a-thon Workshop 2.0, 2 Sep 2022
Build-a-thon Workshop 3.0, 7 Nov 2022

Build-a-thon 2023:

Build-a-thon Workshop Kickoff, 3 Feb 2023
Build-a-thon Workshop 2.0, 22 Apr 2023
Build-a-thon Workshop 3.0, 15 Jul 2023
Build-a-thon Workshop 4.0, 29 Sep 2023
Build-a-thon Workshop 5.0, 19 Jan 2024

(o

ITU-T FG-AN Workshop:
ITU Workshop on “Advances in Evolutionary

Autonomous Networks: Use Cases, Architecture
and PoC”,15 Nov 2022

ITU Workshop on “Advances in Autonomous
Networks: 2023 and beyond”, 24 Oct 2023



FG-AN: Activities

Weekly Meeting every Thursday 8:00 CET

Weekly / Bi-Weekly Editing sessions for progressing deliverables

Meetings will cover:
Use cases document + use case requirements + mappings to other deliverables

* Architecture framework

Trust in Autonomous Networks

« PoC

 Knowledge Management in Autonomous Networks
« Standards gap analysis

* Discussion with experts from industry & academia
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FG-AN: Deliverables

Weekly e-Meetings: 122
Input Documents: 369

An Open Platform for AN, hosted:

Participants: >300 unique individuals

Countries: 38
- 20 Members state
- 25 Recognized Operating Agencies (ROA)
- 50 Scientific or Industrial Organizations (S10)

- 46 Universities/Academia
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FG-AN: Deliverables

Use Case & Requirements for Autonomous Networks

Submitted to SG13
Published as Supplement 71 to Y.3000 series

Concepts and Principles of Trust for Autonomous Networks

Submitted to SG13
Y.3060 Autonomous Networks — Overview on Trust

Architecture Framework for Autonomous Networks

Submitted to SG13
Y.3061 Autonomous Networks — Architecture Framework

Trustworthiness evaluation for autonomous networks

Submitted to SG13
Work item created in Q16/13 (Y.TiAN.eval)

PoC Report #1, #2

Submitted to SG13 Mar 2023 as Technical Report
T22-SG13-230313-SG13-TD133/GEN

Submitted to SG13

Knowledge Management on Autonomous Networks

Submitted to SG13
with New Work Item proposal

Gap Analysis

Submitted to SG13

Glossary

Submitted to SG13




FG-AN: Deliverables

ITU-T Series Y

TELECOMMUNICATION Supplement 71
gTFArrﬁgAﬁmz.mon SECTOR (07/2022)

SERIES Y: GLOBAL INFORMATION
INFRASTRUCTURE, INTERNET PROTOCOL ASPECTS,
NEXT-GENERATION NETWORKS, INTERNET OF
THINGS AND SMART CITIES

ITU-T Y.3000 series — Use cases for autonomous
networks

ITU-T Y-series Recommendations — Supplement 71

Use Cases for Autonomous Networks
FG-AN output document (FGAN-0O-013-R1)

A collection of use cases presented and elaborated during FG-AN
meetings.

These use cases were published as a Technical Specification and
a draft use case deliverable submitted to ITU-T SG13.

Approved during ITU-T SG13 July 2022 meeting as

Y.Supplment 71: ITU-T Y.3000 series — Use cases for
autonomous networks

https://www.itu.int/rec/T-REC-Y.Sup71/en
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FG-AN: Deliverables

ITUPublications International Telecommunication Union
Recommen dations Standardization Sector

Recommendation
ITU-T Y.3060 (09/2023)

SERIES Y: Global information infrastructure, Internet
protocol aspects, next-generation networks, Internet of
Things and smart cities

Future networks

Autonomous networks — overview on trust

Concepts and Principles of Trust for Autonomous
Networks

Based on FG-AN document (FGAN-I-179/218)

Provides an overview on trust for autonomous networks. It
introduces the background and necessities of trust study in
areas of network autonomy and network intelligence.

The technical specification derived from this work has been
transmitted to parent ITU-T and now published as

ITU-T Y.3060 Autonomous Networks — Overview on Trust

https://www.itu.int/rec/T-REC-Y.3060/en
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FG-AN: Deliverables
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Figure 1 — An overall workflow model for trusted AN
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FG-AN: Deliverables

Evaluation of Trustworthiness of Autonomous Networks
FG-AN output document (FGAN-0-024)

ITU-T Technical Specification Provides the concepts, basic principles, metrics of evaluation,
methodology for evaluation and evaluation models and use

STANDARDIZATION SECTOR

(29 September 2022 cases for trust in autonomous network.

The technical specification derived from this work has been
S o L P transmitted to parent ITU-T SG13 as TD64/GEN:

Technical Specification

Trustworthiness evaluation for autonomous
networks including IMT-2020 and beyond

https://www.itu.int/md/T22-SG13-221114-TD-GEN-0064/en
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https://www.itu.int/md/T22-SG13-221114-TD-GEN-0064/en

FG-AN: Deliverables

(0

Trigger of
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Figure 1 - General process of TiAN evaluation

Metric Sub-metric General Description of sub-metric
Interactions in which the trustee reproduces the process of execution
by trustee(s) across various interactions with the trustor, 1e.
interactions which the trustee reproduces the same process and the
. same  result(s)/action(s)/decision(s)/ete, using the same
Reproducibility parameter(s)/input(s)/method(s)/algorithm(s)knowledge/etc  and
other relevant condifions, m T1AN evaluation.
num of the same reproduced results with executions
num of all reproduced results
Interactions which the trustee produces precise result(s) during
execution of the process(es)/step(s) by trustee(s), m TIAN
Precision evaluation.
number of interactions with accurate results
total number of interactions
Accuracy Action(s)/reaction(s)/feedback(s)/decision(s) produced by the
trustee within specific time duration for TIAN evaluation.
Timeliness num of action(s)within the specified time duration

total number of actions produced in the whole evalation

NOTE - above formula should be specified with evaluating time duration
for evaluation
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FG-AN: Deliverables

Architecture Framework Autonomous Networks

ITUPublications International Telecommunication Union
Recommen dations Standardization Sector

FG-AN output document (FGAN-O-023)

Recommendation Autonomous Networks (AN) architecture framework in relation
ITU-T Y.3061 (12/2023)

to AN concepts.
SERIES Y: Global information infrastructure, Internet

protocol aspects, next-generation networks, Internet of The scope of this document includes:

Things and smart cities

Future networks  Requirements for the architecture

Autonomous Networks - Architecture « Description of the architecture components

framework

» Description of the architecture

« Sequence diagrams explaining the interactions between the
architecture components

The technical specification derived from this work has been
CAUTION! . .
PREPUBLISHED RECOMMENDATION transmitted to parent ITU-T and now published as

This prepublication is an unedited verzion of a recently approved Recommendation. it will be
replaced by the published version after editing. Therefore, there will be differences between this

i ITU-T Y.3061 Autonomous Networks — Architecture
@ Framework

https://www.itu.int/rec/T-REC-Y.3061/en 15
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FG-AN: Deliverables
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FG-AN: Deliverables

ITU-T Technical Specification
TELECOMMUMNICATION
STANDARDIZATION SECTOR
OF ITU
(18 January 2024)

ITU-T Focus Group on Autonomous Networks

Knowledge Management for Autonomous Networks

Technical Specification

Knowledge management for autonomous
networks

FGAN output document (FGAN-0O-036)

Provides studies and discussions on the background, necessity,
and motivation of knowledge management in autonomous
network

Submitted to ITU-T SG13 as as TD-WP1-0660 with A.1
Justification for new Work Item.

https://www.itu.int/md/T22-SG13-240304-TD-WP1-0660/en
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FG-AN: Deliverables
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Figure 9-1 The position of knowledge management in AN architecture Figure 9.3 — A workflow of knowled ge li fEC}*E]E management
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FG-AN: Deliverables

[No Title]

ITU-T Technical Specification

TELECOMMUNICATION
- STAMDARDIZATION SECTOR
OF ITU
(18 January 2024)

ITU-T Focus Group on Autonomous Networks

Gap Analysis for Autonomous Networks

Technical Specification

Gap analysis for Autonomous Networks

(0

FGAN output document FGAN-O-037

Captures further steps and the gaps from the current state of
the art in autonomous network

Submitted to ITU-T SG13 as TD-WP1-0661
https://www.itu.int/md/T22-SG13-240304-TD-WP1-0661/en
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FG-AN: Deliverables

(0

Title

Representation mechanisms and transfer protocols for knowledge

Description

Representation mechanisms and transfer protocols for knowledge need
further study. The use case requirements pointed to the need for a knowledge
base. The architecture framework [ITU-T Y.3061] specified the knowledge
base.

However, detailed specifications on the potential representation mechanisms
and protocols for transfer of knowledge are beyond the scope of such a pre-
standards study. It 13 possible that this requires a larger discussion, among
various SDOs and industry bodies to identity potential alignment of various
forms of knowledge representation suitable for various use cases and
selection thereof.

Interoperability of the knowledge base (KB) that allows storage. query,
export, import and modification of knowledge using standard mechanisms as
specified in [ITU-T Y.3061] needs to be specified in detail to prevent
interoperability issues in future among various vendors providing this
function.

Reference

[FGAN-O-013-R1]

Future work

Discuss the following in a global forum:

1) comparison between existing forms of knowledge representations,
and transformations, suitable for autonomous networks, as could be
applicable to frameworks such as [ITU-T Y.3061].

2) possible interoperability studies with various vendors in the context of
the use cases specified in [ITU-T Supplement 71].

20



FG-AN: Deliverables

(0

ITU-T Technical Specification
TELECOMMUNICATION
STANDARDIZATION SECTOR
OF ITU
(18 January 2024)

ITU-T Focus Group on Autonomous Networks

Technical Specification

Glossary of terms and definitions for
Autonomous Networks

Glossary of terms and definitions for
Autonomous Networks

FGAN output document FGAN-O-037

Provides a glossary of terms and definitions for Autonomous
Networks

Submitted to ITU-T SG13 as TD-WP1-0662
https://www.itu.int/md/T22-SG13-240304-TD-WP1-0662/en

21
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FG-AN: Deliverables

(0

Id 2 Id 3
Title AN sandbox Title autonomy engine
Deﬁn,m(.m or An.en“mm,nem in which controllers can be deployed, expenmgnta]ly Definition or An environment where new controllers are autonomously generated and
description validated with the help of models of underlay networks, and their effects . 1
) derl twork evaluated. without affectine the underl: description validated.
upton dI]i underlay network evaluated, without affecting the underlay Reference ITU-T Y3061
network. - : _ -
. . . . . . NOTE Autonomy engine refers to the grouping of the Evolutionary Exploration
NOTE - Domain specific models, if available, may be used in experimental Y eng - stouping yosp
alidati fo llers. E 1 fd 1 specific models n subsystem and the Experimentation subsystem.
validation of controllers. Examples of domain specific models are packet Together. these architectural components enable the more seneral trial and
flow models for various types of applications such as video, chat, etc., and ] . - -
) : . i error process where new candidate controllers are generated in the former

radio channel propagation models for various channel conditions. and validated by the latter.
Reference ITU-T Y.3061
NOTE Experimentation is the process that validates controllers using inputs from a

combination of underlay network, simulators and/or testbeds. The process
of experimentation ensures that the controller under experimentation
satisfies the use case requirements and 1s compatible with deployment in the
intended underlay.

In addition to generating scenarios for experimentation, experimentation
controller executes the scenarios in the AN Sandbox, collates and validates
the results of the experimentation.
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FG-AN: Deliverables

ITU-T Technical Specification

TELECOMMUNICATION
STANDARDIZATION SECTOR

OFITU (18 January 2024)

ITU-T Focus Group on Autonomous Networks

Technical Report on Proof-of-Concept activities

—— Technical Specification

— Proof of Concept Activities

FG-AN output document (FGAN-0O-029 & FGAN-O-038)

Provides the technical report on the PoC activities conducted
by ITU FG AN during the period.

Submitted to ITU-T SG13 as as TD-WP1-0663
https://www.itu.int/md/T22-SG13-240304-TD-WP1-0663/en
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FG-AN: Deliverables

----------------------------- 1 10.1 Requirements for the PoC in 2023

I
Acumos||BEAE:: | ﬁ?r{! _,‘ﬁ\].: nile'\.lH“ ﬁ*]i'm:'nu[mn i . . .
“|| MLFO Li|controtler ||Controtier || (e.g.DU) | This clause describes the requirements for the PoC.
TCLintent 1 o1 T T ' ) . .
i —:m"iﬁ)*' : : i NOTE- these are extensions to those described in [ITU-T FGAN-0-29]
(TOSCAbased] ("3 Derive ML '
Deslgner: © 1 | pipeline : : i . Description
' ﬁ entx | | ! Requirement
1 (I . | — —
" " E . s \)Q(’ . Gen-Build-a-thon-PoC-001 Itis cntlzaliltlhat PSC tfll;evelmeenl e;lcnwty, a well-scoped,
___: U |3 MLintent S (I annotated knowle ge base is created.
'ﬂ_%' v.3172] R o‘.,\% : } NOTE- the scope of the knowledge base may be a subset of
gf |( 4 Model ! | '\‘{(f@}fﬂ sof 1 | use cases.
25 Snd Push 1 I 9 1 procedures i . It is critical that PoC development activity study the analysis
5o || ¥eire] )i 0 P ! Gen-Build-a-thon-PoC-002 ‘ p ty study y
5§81 ! Cwa 0 a1 of submitted use cases.
= — ! _ — - .
: ting : transfer : | Gen-Build-a-thon-PoC-003 | It 18 critical that the human experts are involved in the
| | X ! verification of the analysis
! - - —
P -_-_| | @ | I | Gen-Build-a-thon-PoC-004 It is expected that the generatloq of new vgrlatlons of use
g |! 1 - | b cases are generated using analytical techniques such as
E% : : ! T.ML Fnten:forl : : AI/ML.
g I - .- B -~ N ~
;E"‘ 1 I lower loop [V.3172] I i 2021-Build-a-thon-PoC-005 | It 18 critical that demonstration of PoC is focussed on a
= : I’ 8. Lot iating lower loop ] : ! unique scenario, in this case evolution of use cases.
as P i - -
- T I 2021-Build-a-thon-PoC-006 | It 18 expected that the KB can be enhanced and validated by
“Wrapper APL WA multiple regional experts.

Fig. 30 - Simulator-based sequence for the integration of the activities.
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FG-AN: Build-A-Thon PoC

FG-AN Build-a-thon 2023: Problem Statement

TUEvents

Focus Group on
Autonomous
Networks

BUILD-A-TH&N

AN Knowledge
architectures Base

Open Codes
EIE. % EI;
https://qithub.com/Croshianuru/FGAN-BuiId-o-thonEl Il:'l.-_

25

Chat bot

Workshop 5.0

Friday, 19 January 2024
12:00 - 16:30 Geneva (CEST)

itu.int/en/ITU-T/focusgroups/an/
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https://github.com/CrashingGuru/FGAN-Build-a-thon

ITU J-FET publications: Academic participations

ITUJournal

Future and evolving
technologies

2022 paper based on Build-a-thon PoC

Network resource allocation for emergency management based on closed-loop

analysis

Authors: Guda Blessed, Ibrahim Aliyu, James Agajo, Thiago Lima Sarmento, Cleverson Veloso Nat
Novoa, Rebecca Aben-Athar, Mariano Moura, Lucas Matni, Aldebaro Klautau, Deena Mukundan, Diy
Mehmet Karaca, Doruk Tayli, Ozge Simay Demirci, V. Udaya Sankar, Sai Jnaneswar Juvvisetty, V.M.
Abhishek Dandekar, Shabnam Sultana, Jinsul Kim, Vishnu Ram OV

Status: Final

Date of publication: 22 September 2022

Published in: ITU Journal on Future and Evolving Technologies, Volume 3 (2022), Issue 2, Pages 1
Article DOI : https://doi.org/10.52953/HVPI8935

(0

1TUJournal

Future and evolving
technologies

2023 paper based on Build-a-thon PoC
Build your own closed loop: Graph-based proof of concept in closed loop for
autonomous networks

Authors: Jaime Fuster de la Fuente, Alvaro Pendas Recondo, Paul Harvey, Tarek Mohamed, Chandan Singh, Vipul
Sanap, Ayush Kumar, Sathish Venkateswaran, Sarvasuddi Balaganesh, Rajat Duggal, Sree Ganesh Lalitaditya
Divakarla, Vaibhava Krishna Devulapali, Ebeledike Frank Chukwubuikem, Emmanuel Othniel Eggah, Abel Oche
Moses, Nuhu Kontagora Bello, James Agajo, Wael Alron, Fathi Abdeldayem, Melanie Espinoza Hernandez, Abigalil
Morales Retana, Jackeline Garcia Alvarado, Nicolle Gamboa Mena, Juliana Morales Alvarado, Ericka Pérez
Chinchilla, Amanda Calderén Campos, Derek Rodriguez Villalobos, Oscar Castillo Brenes, Kodandram Ranganath,
Ayushi Khandal, Rakshesh P Bhatt, Kunal Mahajan, Prikshit CS, Ashok Kamaraj, Srinwaynti Samaddar,
Sivaramakrishnan Swaminathan, M Sri Bhuvan, Nagaswaroop S N, Blessed Guda, Ibrahim Aliyu, Kim Jinsul, Vishnu
Ram

Status: Final

Date of publication: 14 September 2023

Published in: ITU Journal on Future and Evolving Technologies, Volume 4 (2023), Issue 3, Pages 503-536

Article DOI : hitps://doi.org/10.52953/OPDK5666
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What’s Next?

(o

Continuation of standardization efforts
Gap Analysis
Existing Work Items
New Work Items

New initiatives for wider/deeper collaboration

Continuation for future state-of-the-art studies
Proposed Focus Group on Al Native for Future Networks (FG-AIFN)
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Thank you for all the support

Happy to connect for questions / discussions about Autonomous Networks

Leon Wong
Autonomous Networks R&D

Rakuten Mobile, Inc
leon.wong@rakuten.com

(o
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