ITUPublications International Telecommunication Union
Recommendations Standardization Sector

Recommendation
ITU-T Q.5005 (02/2023)

SERIES Q: Switching and signalling, and associated
measurements and tests

Signalling requirements and protocols for IMT-2020 —
Signalling requirements and architecture of IMT-2020

Requirements, framework and protocols for
signalling network analysis and optimization in
IMT-2020

Full document details: ITU-T Q.5005 2023


http://www.avadocuments.com/doc/itu-t-q-5005-2023
http://www.avadocuments.com/doc/itu-t-q-5005-2023

ITU-T Q-SERIES RECOMMENDATIONS

SWITCHING AND SIGNALLING, AND ASSOCIATED MEASUREMENTS AND TESTS

SIGNALLING IN THE INTERNATIONAL MANUAL SERVICE
INTERNATIONAL AUTOMATIC AND SEMI-AUTOMATIC WORKING
FUNCTIONS AND INFORMATION FLOWS FOR SERVICES IN THE ISDN
CLAUSES APPLICABLE TO ITU-T STANDARD SYSTEMS
SPECIFICATIONS OF SIGNALLING SYSTEMS No. 4, 5, 6, R1 AND R2
DIGITAL EXCHANGES

INTERWORKING OF SIGNALLING SYSTEMS

SPECIFICATIONS OF SIGNALLING SYSTEM No. 7

Q3 INTERFACE

DIGITAL SUBSCRIBER SIGNALLING SYSTEM No. 1

PUBLIC LAND MOBILE NETWORK

INTERWORKING WITH SATELLITE MOBILE SYSTEMS
INTELLIGENT NETWORK

SIGNALLING REQUIREMENTS AND PROTOCOLS FOR IMT-2000

SPECIFICATIONS OF SIGNALLING RELATED TO BEARER INDEPENDENT CALL CONTROL
(BICC)

BROADBAND ISDN
SIGNALLING REQUIREMENTS AND PROTOCOLS FOR THE NGN
SIGNALLING REQUIREMENTS AND PROTOCOLS FOR SDN
TESTING SPECIFICATIONS
PROTOCOLS AND SIGNALLING FOR PEER-TO-PEER COMMUNICATIONS
SIGNALLING REQUIREMENTS AND PROTOCOLS FOR IMT-2020
Signalling requirements and architecture of IMT-2020
Protocols for IMT-2020
COMBATING COUNTERFEITING AND STOLEN ICT DEVICES

0.1-Q3
Q.4-Q.59
Q.60-Q.99
Q.100-Q.119
Q.120-Q.499
Q.500-Q.599
Q.600-Q.699
Q.700-Q.799
Q.800-Q.849
Q.850-Q.999
Q.1000-Q.1099
Q.1100-Q.1199
Q.1200-Q.1699
Q.1700-Q.1799
Q.1900-Q.1999

Q.2000-Q.2999
Q.3000-Q.3709
Q.3710-Q.3899
Q.3900-Q.4099
Q.4100-Q.4139
Q.5000-Q.5049
Q.5000-Q.5019
Q.5020-Q.5049
Q.5050-Q.5069

For further details, please refer to the list of ITU-T Recommendations.

Documents

Document Sharing Hub

Full document details: ITU-T Q.5005 2023


http://www.avadocuments.com/doc/itu-t-q-5005-2023
http://www.avadocuments.com/doc/itu-t-q-5005-2023

Recommendation ITU-T Q.5005

Requirements, framework and protocols for signalling network analysis
and optimization in IMT-2020

Summary

Recommendation ITU-T Q.5005 specifies the framework, interfaces (IFs) and protocols, as well as
service procedures for signalling network analysis and optimization in IMT-2020. The signalling
network is the totality of network functions and the signalling exchanges that are related to
telecommunication services. Recommendation ITU-T Q.5005 covers aspects including an overview
of signalling networks, requirements for signalling collection, requirements for signalling network
analysis, requirements for signalling network optimization, framework, IFs and protocols, service
procedures, artificial intelligence-assisted functions and general security considerations of signalling
network analysis and optimization in IMT-2020.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, 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 1SO 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 2023

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.5005

Requirements, framework and protocols for signalling network analysis
and optimization in IMT-2020

1 Scope

This Recommendation specifies requirements, framework, interfaces (IFs) and protocols for
signalling network analysis and optimization in an IMT-2020 network. The signalling network in
IMT-2020 is the totality of network functions and corresponding signalling exchanges that are related
to IMT-2020 service procedures. The IMT-2020 signalling network analysis and optimization system
is a network management system that consists of components for signalling collection, signalling
network analysis, signalling network optimization and artificial intelligence or machine learning
(AI/ML) assistance. The IMT-2020 signalling network analysis and optimization system is designed
with the characteristics of high efficiency, real time reaction, reliability and intelligence, aimed at
application in an IMT-2020 network.

The following aspects of IMT-2020 signalling network analysis and optimization system are
addressed in this Recommendation.

. Overview, which presents the main network entities and IFs thatare used in IMT-2020 signalling
network analysis and optimization systems.

. Requirements for IMT-2020 signalling network analysis and optimization, including general
signalling requirements for collection, network analysis and network optimization.

. A framework for IMT-2020 signalling network analysis and optimization systems, including

global view, system architecture, external boundary and component design of signalling
network analysis and optimization systems.

. IFs and protocols of IMT-2020 signalling network analysis and optimization systems,
including internal IFs, external IFs and corresponding protocols.

. Service procedures of signalling interworking between collection, network analysis and
network optimization.

. Functions of IMT-2020 signalling network analysis and optimization systems that are

provided by an internal Al assistance component or external Al platforms. The architectural
framework for an external Al platform is specified in [ITU-T Y.3172].

. Security considerations of IMT-2020 signalling network analysis and optimization systems,
including signalling collection security, signalling network analysis security, signalling
network optimization security, Al/ML-related security, inter-working security, data transport
security and user privacy.

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 Q.3644] Recommendation ITU-T Q.3644 (2019), Requirements for signalling network
analyses and optimization in VOLTE.
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[ITU-T Y.2701] Recommendation ITU-T Y.2701 (2007), Security requirements for NGN
release 1.

[ITU-T Y.3101] Recommendation ITU-T Y.3101 (2018), Requirements of the IMT-2020
network.

[ITU-T Y.3102] Recommendation ITU-T Y.3102 (2018), Framework of the IMT-2020 network.

[ITU-T Y.3104] Recommendation ITU-T Y.3104 (2018), Architecture of the IMT-2020
Network.

[ITU-T Y.3172] Recommendation ITU-T Y.3172 (2019), Architectural framework for machine
learning in future networks including IMT-2020.

[ITU-R M.1645] Recommendation ITU-R M.1645 (2003), Framework and overall objectives of
the future development of IMT-2000 and systems beyond IMT-2000.

3 Definitions

3.1 Terms defined elsewhere
This Recommendation uses the following terms defined elsewhere:

3.1.1 signalling network [ITU-T Q.3644]: Refers to the network entities and the signalling
exchange which are related to telecommunications services.

3.1.2 signalling collection [ITU-T Q.3644]: Refers to signalling collection on the interfaces which
are related to the signalling processes of telecommunications services.

3.1.3 signalling network analysis [ITU-T Q.3644]. Refers to analysis on quotas using the
information obtained in signalling collecting, and analyses on status information of signalling
network.

3.1.4 signalling network optimization [ITU-T Q.3644]: Refers to signalling network
optimization on network entities and optimization of signalling exchange between network entities
in signalling network, on the basis of signalling network analysis.

3.1.5 IMT-2020 [b-ITU-T Y.3100]: Systems, system components, and related technologies that
support to provide far more enhanced capabilities than those described in [ITU-R M.1645].

3.1.6  machine learning (ML) [ITU-T Y.3172]: Processes that enable computational systems to
understand data and gain knowledge from it without necessarily being explicitly programmed.

3.2 Terms defined in this Recommendation

None.

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

5G fifth Generation
Al Artificial Intelligence
AF Application Function
AS Application Server
ASF Authentication Server Function
BGCF Breakout Gateway Control Function
CEF Capability Exposure Function
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CHF
CuU
DU
DRA
EPC
EPS
EPSFB
eMSC
eNB
GMLC
gNB
GTP
GTP-C
GTP-U
HSS
HTTP
IBCF
I-CSCF
IF

IMS
IMT-2020
IP
MEP
MGCF
MME
ML
MO
MT
NACF
NAF
NAS
NFR
NGAP
NG-RAN
NRF
NSSF
PCF

Charging Function

Centralized Unit

Distributed Unit

Diameter Routing Agent

Evolved Packet Core

Evolved Packet System

Evolved Packet System Fallback
enhanced Mobile Switching Centre
evolved Node B

Gateway Mobile Location Centre
next generation Node B

General packet radio service Tunnel Protocol

General packet radio service Tunnel Protocol-Control plane
General packet radio service Tunnel Protocol-User plane

Home Subscriber Server

Hypertext Transfer Protocol
Interconnection Border Control Function
Interrogating Call Session Control Function
Interface

Internet Protocol Multimedia Subsystem
International Mobile Telecommunication-2020
Internet Protocol

Mobile Edge Platform

Media Gateway Control Function
Mobility Management Entity

Machine Learning

Mobile Originated

Mobile Terminated

Network Access Control Function
Network Application Function
Non-Access Stratum

Network Function Repository

Next Generation Application Protocol
Next Generation Radio Access Network
Network Repository Function

Network Slice Selection Function

Policy Control Function

Rec. ITU-T Q.5005 (02/2628)"ent Shaging Hub

Full document details: ITU-T Q.5005 2023

Documents


http://www.avadocuments.com/doc/itu-t-q-5005-2023
http://www.avadocuments.com/doc/itu-t-q-5005-2023

