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Recommendation ITU-T Q.4142

Signalling architecture for service orchestration
in computing power networks

Summary

Recommendation ITU-T Q.4142 provides the signalling architecture for service orchestration in
computing power networks (CPNs) based on Recommendations ITU-T Y.2501, ITU-T Y.2502 and
ITU-T Q.4140. This Recommendation provides overall signalling architecture, functional entities and
interfaces for service orchestration, and signalling procedures of computing resource collection,
service orchestration within one operator, shareable service publishing among multiple operators, and
cross-operator service orchestration.

History *
Edition Recommendation Approval Study Group Unique ID
1.0 ITU-T Q.4142 2024-06-29 11 11.1002/1000/15973
Keywords

Computing power network, service orchestration, signalling architecture, the orchestration
management.

* To access the Recommendation, type the URL https://handle.itu.int/ in the address field of your web
browser, followed by the Recommendation's unique ID. Documents
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, and information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1ISO and IEC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other
obligatory language such as "must™ and the negative equivalents are used to express requirements. The use of
such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve
the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents/software copyrights, which may be required to implement this Recommendation.
However, implementers are cautioned that this may not represent the latest information and are therefore
strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at
http://www.itu.int/ITU-T/ipr/.

© ITU 2024

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.
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Recommendation ITU-T Q.4142

Signalling architecture for service orchestration
In computing power networks

1 Scope

This Recommendation provides the signalling architecture for service orchestration in computing
power networks based on the functional architecture specified in [ITU-T Y.2501] and
[ITU-T Y.2502]. It also introduces the functional entities, signalling procedures and signalling format
for service orchestration in computing power networks.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the currently
valid ITU-T Recommendations is regularly published. The reference to a document within this
Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T Y.2501] Recommendation ITU-T Y.2501(2021), Computing Power Network —
framework and architecture.

[ITU-T Y.2502] Recommendation ITU-T Y.2502 (2024), Computing power network —
Authentication and orchestration architecture.

3 Definitions

3.1 Terms defined elsewhere
None.

3.2 Terms defined in this Recommendation

None.

4 Abbreviations and acronyms
This Recommendation uses the following abbreviations and acronyms:

CPN Computing Power Network
CRLF Carriage Return Line Feed
FE Functional Entity

FW Firewall

IPS Intrusion Prevention System
JSON JavaScript Object Notation
LB Load Balancing

URI Uniform Resource Identifier
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5 Conventions
None.

6 Background and motivations

With the development of computing and networks, more and more applications require not only high
computing power, but also low delay, which makes computing and network closely integrated. The
new model for the integration of computing power and network will flexibly schedule computing
resources according to business needs, and ultimately show the best user experience, network
efficiency and computing resource utilization. Operators provide services which require both
computing resources and network resources for customers, and build infrastructure to deepen the
cooperation of computing and network, which will become the key to enhance the value of the
network pipeline.

Cloud service providers deployed super large computing centres in a centralized pattern. However,
the operator network is deployed in a distributed way. Based on ubiquitous demand for distributed
computing resources, it has become important for the infrastructure to be close to end users.

When data are transmitted in the network, they need to pass through a variety of nodes to meet user
requirements and provide safe, fast and stable services according to the desired requirements. Services
which require both computing resources and network resources include firewalls (FWs), load
balancing (LB) and intrusion prevention systems (IPSs). Network traffic usually needs to pass
through multiple nodes in a specific order with pre-defined policies. When required services are
deployed in multiple heterogeneous computing resource pools, service orchestration is required to
meet user requirements based on current network resources and computing resources to improve the
utilization of all resources.

7 Architecture and functional entities in CPN orchestrator function
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Figure 7-1 — Architecture and functional entities in a CPN orchestrator function
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