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Abstract

International Telecommunication Union - Telecommunication Standardization Sector (ITU-T) Study
Group 13 (SG13) is working on the concept of future networks. Emerging network technologies, such
as networks of low latency and energy efficiency, next-generation mobile networks, and quantum infor-
mation technologies, are being discussed for their implementation around 2030. This article introduces

the future network studies in ITU-T SG13.
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1. Introduction

Global standardization community is working
toward new network technologies and concepts such
as International Mobile Telecommunications (IMT)-
2030, quantum information technologies, artificial
intelligence/machine learning (AI/ML) and its appli-
cations, and cloud computing. International Telecom-
munication Union - Telecommunication Standardiza-
tion Sector (ITU-T) designates Study Group 13
(SG13) as the lead SG mandated to progress the work
on the concept of future networks as well as neces-
sary coordination among the groups in ITU-T.
Experts from telecom operators and vendors as well
as academic organizations are involved in the work in
SG13. This article introduces the topics of the future
networks being discussed at the recent SG13 meet-
ings.

2. Structure of SG13

Thirteen Questions, which are small groups tasked
to conduct specific study subjects, have been estab-
lished in SG13. As shown in Fig. 1, these Questions
are allocated to 4 Working Parties (WPs), which are
the middle level groups between SGs and Questions
and have certain authority such as launching approv-
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al process of draft recommendations. WP1 is respon-
sible for the study on IMT and allocated 3 Questions.
WP2 is responsible for the study on cloud computing
and data-handling technologies and allocated 3 Ques-
tions. WP3 is responsible for the emerging technolo-
gies of future networks and allocated 3 Questions.
WP4 is responsible for the study on scenarios,
deployment, and technologies of future networks and
allocated 4 Questions. In this study period starting
from 2025, the structure of Questions is basically
maintained as it was in the previous study period until
2024. The number of WPs has been increased from 3
WPs in the previous study period to 4 WPs in the cur-
rent study period. This change in the WP structure
makes Questions of each WP more aligned and will
contribute to more efficient technical discussion.

Most of the technical discussions in SGs are con-
ducted in WPs and Questions. SG13 establishes other
types of groups to conduct activities which are more
supported by flexible environments.

A Focus Group (FG) is a group defined for specific
subjects that require short-term and intensive efforts.
The work methods of FGs are defined in ITU-T Rec-
ommendation A.7. Limited lifetime (usually 1 year)
and participation of non-members of ITU-T are major
features of FGs. SG13 established FGs for the works
on IMT-2020, cloud computing, and Al applications

42



Global Standardization Activities

| ITU-T

| SG13

WP1 IMT Systems WP2 Cloud Computing
and Data Handling

I Q17 Cloud (req)

| Q20 IMT & A/ML |

| Q21 NWsoft |

|
I Q18 Cloud (arch) I
|

| Q23FMSC | | Q19 Cloud (mgnt)

WP3 Future Networks WP4 Scenario, Deployment
and Technologies

I Q2 NGNe I I Q1 Scenarios I
I Q7 DPI I Q5 Developing
countries
I Q22 Emerging NW I I Q6 QoS I
Q16 Trust &
Quantum

Arch: architecture

DPI: deep packet inspection

FMSC: fixed, mobile and satellite convergence
Mgnt: management

NW: network

NGNe: next-generation network evolution

QoS: quality of service
Req: requirements

Fig. 1. Structure of SG13.

and produced the study results accelerating the work
for ITU-T Recommendations in these fields. FG-
AINN (Focus Group on Al-Native Networks) is in
operation to promote the study on Al native networks.

A Joint Coordination Activity (JCA) is a group for
coordinating specific study subjects across SGs in
ITU-T as well as standards development organiza-
tions. Two JCAs are currently in operation: JCA-AI/
ML, which coordinates AI/ML related studies, and
JCA-IMT 2030, which coordinates IMT-2020 and
beyond related studies. SG13 also closely cooperates
with JCA-QKDN (Joint Coordination Activity on
Quantum Key Distribution Network), although this
JCA is not under SG13.

A Reginal Group (RG) is a group to promote the
work of SGs in the designated region. Two RGs,
SG13 RG-EECAT (SG13 Regional Group for East-
ern Europe, Central Asia and Transcaucasia) and
SG13 RG-AFR (SG13 Regional Group for Africa),
are currently in operation. RG-AFR works closely
with Question 5, which is responsible for future net-
works in developing countries and encourages contri-
butions from the African region.

3. Recent technical discussions

3.1 Low-latency and energy-efficient network
There has been a growing demand for low-latency

communication in the field of distributed cloud com-

puting and radio access networks of mobile systems.
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Energy consumption of telecommunication networks
is also gaining the attention of industry experts. The
current packet-based networks have limitations of
low latency and energy efficiency; thus, a new techni-
cal approach is needed. The All-Photonics Network
(APN) is one possible solution to overcome the limi-
tation of low latency and energy efficiency by exist-
ing packet-based networks. Although the APN is
being established as an enabler of low-latency and
energy-efficient communication, there remain unre-
solved issues such as how this APN technology is
used in large-scale networks across different network
operators. ITU-T is expected to resolve such issues
for actual deployment in public networks.

At SG13 meeting in July 2024, the volunteer com-
panies including NTT and KDDI submitted a contri-
bution proposing the new work item for draft ITU-T
Recommendation Y.L2E2net-frm. This draft recom-
mendation aims to describe the framework of the
future network with the features of low latency and
energy efficiency as exemplified by the APN. As
shown in Fig. 2, the scenarios of the network
described in this draft recommendation cover con-
nection between datacenters and between a datacen-
ter and terminals or base stations with flexible net-
work topologies supporting data backup and flexible
wireless access networks. The network in this draft
recommendation may consist of multiple domains as
appeared as rings in Fig. 2.

Some members showed their concerns about the
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Fig. 2. Scenarios of low-latency and energy-efficient network in draft Recommendation Y.L2E2net-frm.

proposal. One member proposed to change to a tech-
nical report, which is a non-normative publication of
ITU-T with lower status than a recommendation. The
proponents, including NTT, made efforts to convince
the opponents who addressed their concerns. The
meeting concluded that the proposed new work item
will be launched with a change in the approval pro-
cess from the alternative approval process, which is
the faster process applied for the technical recom-
mendations, to the traditional approval process,
which is the more careful process applied for the
recommendations with regulatory and/or policy
implications. This draft recommendation is targeted
for completion by the middle of 2026. While this
draft recommendation addresses the computation-
related communications between datacenters, SG13
has been working on the emerging technical area
where computing and networking technologies are
more closely cooperating, referred as coordination of
networking and computing (CNC). The features of
low latency and energy efficiency are expected to
contribute to reducing energy consumption of AI/ML
applications by leveraging CNC technologies.
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32 IMT

Three Questions in WP1 are conducting the studies
on IMT. Since the studies on IMT-2020, which is the
current generation of mobile systems implemented
around 2020, have been completed, the focus on IMT
studies has moved to advanced features of IMT-2020,
which is called IMT-2020 beyond, and IMT-2030,
which is the next-generation mobile system expected
to be implemented around 2030. At the SG13 meet-
ing in March 2025, the proposals for new technical
reports on IMT-2030 were made in Questions 20, 21
and 23. These proposals were accepted. In 2023, ITU
Radiocommunication Sector (ITU-R) has approved
ITU-R Recommendation M.2160, which describes
the framework on IMT-2030. This ITU-R Recom-
mendation stimulates further detailed technical stud-
ies in SG13. IMT consists of radio and non-radio
parts. ITU defines a clear demarcation between ITU-
T, which is responsible for non-radio aspects of IMT,
and ITU-R, which is responsible for radio aspects of
IMT. By this demarcation, the work of SG13 specifi-
cally focuses on non-radio aspects and each work
item on IMT clarifies its scope within the mandate of
SG13.

Questions 20 and 21 are considering application of
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AI/ML as a direction of enhancing IMT-2020. FG-
ML5G (Focus Group on Machine Learning for
Future Networks including 5G), which was in opera-
tion from 2018 to 2020, and FG-AN (Focus Group on
Autonomous Networks), which was in operation
from 2020 to 2024, produced a number of useful
deliverables on the possible use of AI/ML in future
networks including mobile systems. These deliver-
ables are considered in the work of Questions 20 and
21.

One possible approach for the study on IMT is the
use of satellite communications. Satellite communi-
cations enable telecom operators to provide mobile
services in remote areas including the sea where cur-
rent mobile systems cannot provide their services.
Low-latency communications will be possible by
using low earth orbit satellites. Chinese experts are
active in the area and promotes studies on FMSC
(fixed, mobile and satellite convergence). Twenty-
seven work items are in progress as of July 2025.

3.3 Quantum-key-distribution networks
Quantum key distribution is a security mechanism
using effects of quantum physics, while the conven-
tional security mechanisms rely on complexities of
mathematical algorithms. Quantum key distribution
can ensure long-term security while the conventional
security mechanisms have a risk of future vulnerabil-
ities due to enhanced computation power. However,
quantum key distribution has difficulty with long-
distance transmission. Therefore, application for

large-scale networks, such as nation-wide networks
and international networks, is considered as a major
challenge. Quantum key distribution is mainly dis-
cussed in Question 16, while its quality-of-service
aspect is discussed in Question 6. Nineteen work
items including revision of existing recommenda-
tions in Question 16 and 11 work items in Question 6
are being discussed as of July 2025. These work
items include the integration into security protocols
such as IPsec (Security Architecture for Internet Pro-
tocol) and TLS (Transport Layer Security) and inte-
gration with applications.

4. Conclusions

This article introduced the future network studies in
ITU-T SG13. By 2028, the end of the current study
period, it is expected to progress the work on IMT-
2030, which will be implemented in 2030. At that
time, the works on application of AI/ML and CNC,
which are being discussed in SG13, will become
mature. Emerging network technologies, such as
quantum key distribution, will become business
interests from academic interests through develop-
ment of ITU-T Recommendations. The low-latency
and energy-efficient networks proposed by Japanese
experts including NTT is being discussed as a com-
mon network infrastructure. SG13 will promote stud-
ies on the concepts of these future network technolo-
gies by developing ITU-T Recommendations.
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