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Recommendation ITU-T Q.5006

Signalling requirements for hierarchical network slicing service

Summary

Recommendation ITU-T Q.5006 specifies the signalling requirements for hierarchical network slicing
services. This signalling is used for hierarchically and automatically slicing the network for the
customers and their applications.
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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 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 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.5006

Signalling requirements for hierarchical network slicing service

1 Scope

The scope of this Recommendation consists of:

— Overview for hierarchical network slicing service;

— Framework for hierarchical network slicing service;

— Interfaces reference model for hierarchical network slicing service;
— Signalling procedures for hierarchical network slicing service;

- Signalling requirements for interfaces.

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.

None.

3 Definitions

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

3.1.1 network slice [b-ITU-T Y.3100]: A logical network that provides specific network
capabilities and network characteristics.

NOTE 1 — Network slices enable the creation of customized networks to provide flexible solutions for different
market scenarios which have diverse requirements, with respect to functionalities, performance and resource
allocation.

NOTE 2 — A network slice may have the ability to expose its capabilities.
NOTE 3 — The behaviour of a network slice is realized via network slice instance(s).

3.2 Terms defined in this Recommendation
This Recommendation defines the following terms:

3.2.1 hierarchical network slicing: A layering logical networking technology that hierarchically
provides specific network capabilities and network characteristics.

3.2.2 slice controller: A component (virtual or physical) provides the capabilities of generating,
allocating, and managing network slice and sub-network slice.

4 Abbreviations and acronyms
This Recommendation uses the following abbreviations and acronyms:
SIG Slice ID Generation
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SPG Slice Path Generation
SRC Slice Resource Calculation
SRDA Slice Resource Demand Acquisition

S-SIG Sub-Slice ID Generation

S-SPG Sub-Slice Path Generation

S-SRC Sub-Slice Resource Calculation
S-SRDA  Sub-slice Resource Demand Acquisition
TC Topology Collection

5 Conventions

{A}: indicates that the parameter A is mandatory.

6 Overview for hierarchical network slicing service

Different from the IMT-2020 use cases described in [b-ITU-T Y.3103], Figure 6-1 depicts the
hierarchical network slicing scenario in a broadband network.

Telecom
operator X
Company A Company B Second level

sub-slice X.A sub-slice X.B Telecom operator Z

/‘\ sub-slice X.Z

Service 1 Service 2 Service n Company C
slice X.A.1 slice X.A.2 slice X.A.n sub-slice X.Z.C
Service | Service 2

slice X.Z.C.1 slice X.Z.C.2

Q.5006(23)

Figure 6-1 — A hierarchical network slicing scenario in a broadband network

The broadband network operator X is the first level broadband network operator. Customer A,
customer B and the second level broadband network operator Z subscribe the sub-network slices X.A,
X.B and X.Z from the broadband network operator X. Customer A further slices the X.A into sub-
slices X.A.1, X.A.2 until X.A.n for multiple different services. Customer C subscribes network slice
X.Z.C from network operator Z. Customer C further slices the X.Z.C.1 and X.Z.C.2 for two different
Services.

The depth of the hierarchical network slice is ranged from 1 to n. The framework and the interface
reference model of any depth of the hierarchical network slicing services is similar to the network
slicing service of depth 2.
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7 Framework for a hierarchical network slicing service

7.1 General framework for a hierarchical network slicing service

Customer applications

Customer slice applications | | Customer sub-slice applications

Slice controller A << >> Slice controller B
(First level) €-—=-=-=-- > (Second level)
€---mmm->
€———— >

(j) Slice ID: A

= @D stice ID: A1
. 0 @0 SliceID:A2
Router -) Slice ID: A.3 0.5006(23)

Figure 7-1 — General framework of a hierarchical network slicing service

As shown in Figure 7-1, the hierarchical network slicing service is fulfilled by the components,
including customer slice applications component, customer sub-slice applications component, first
level slice controller component, second level slice controller component, and router component
cooperatively.

The hierarchical network slicing service is implemented in five phases as follows:

1) Phase 1: Network resource obtaining;

2) Phase 2: Customer slice application registration;

3) Phase 3: Customer slice application service deployment;

4) Phase 4: Customer sub-slice application registration;

5) Phase 5: Customer sub-slice application service deployment.

The customer slice applications component and the first level controller component are responsible
for creating a specific network slice through phase 1, phase 2 and phase 3.

The customer sub-slice applications component, the first level controller component and the second
level controller component are responsible for creating a specific sub-network slice through phase 1,
phase 4 and phase 5.

The signalling procedure for these five phases is illustrated in clause 9.
The examples for creating network slice and sub-network slice are illustrated as follows:

Network slice creation example

A customer slice application registers itself to the first level slice controller component. The first level
slice controller component creates the customer's ID (for example A). The customer rents a network
slice (colour="purple") from the network operator by sending the service request, involving the
resource demand to the first level slice controller component. The first level slice controller
component calculates the network configuration parameters based on the slice resource demands and
the current network resource, and then allocates the configurations to the routers.
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