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Recommendation ITU-T Y.3202

Fixed, mobile and satellite convergence — Mobility management for IMT-2020
networks and beyond

Summary

Recommendation ITU-T Y.3202 specifies the mobility management requirements, architecture,
procedures and security considerations for fixed, mobile and satellite convergence (FMSC) in
IMT-2020 networks and beyond. FMSC is the capability that provides services and applications to
end users regardless of the fixed, mobile or satellite access technologies.

History *
Edition Recommendation Approval Study Group Unique ID
1.0 ITU-T Y.3202 2023-05-14 13 11.1002/1000/15535
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FMSC, IMT-2020, mobility management, satellite network.

* 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 1D. Documents
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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 ISO 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 Y.3202

Fixed, mobile and satellite convergence — Mobility management for IMT-2020
networks and beyond

1 Scope

This Recommendation specifies the mobility management architecture for fixed, mobile and
satellite convergence (FMSC) in IMT-2020 networks and beyond. This Recommendation covers the
following aspects:

. requirements of mobility management to support FMSC;
. the architecture of mobility management for FMSC;

. service procedures of mobility management for FMSC.
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.1762] Recommendation ITU-T Q.1762/Y.2802 (2007), Fixed-mobile
convergence general requirements.

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

[ITU-T Y.3130] Recommendation ITU-T Y.3130 (2018), Requirements of IMT-2020

fixed mobile convergence.

3 Definitions

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

3.1.1 cell [b-ITU-T Q.1741.7]: Radio network object that can be uniquely identified by a user
equipment from a (cell) identification that is broadcasted over a geographical area from one
UTRAN or GERAN access point. A Cell in UTRAN is either FDD or TDD mode.

3.1.2 fixed, mobile and satellite convergence [b-ITU-T Y.3200]: The capabilities that provide
services and applications to end users regardless of the fixed, mobile or satellite access technologies
being used independently of the users' location.

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

3.2 Terms defined in this Recommendation
This Recommendation defines the following term:
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3.2.1 tracking area: The area where user equipment can be tracked in the IMT-2020 network.
The tracking area for the non-geostationary satellite orbit satellite access is the Earth fixed and

preconfigured by the operator based on the geographic area.

4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:

ACK Acknowledgement
AF Application Function
AN Access Network
ASF Authentication Server Function
CN Core Network
FDD Frequency Division Duplex
FMSC Fixed, Mobile and Satellite Convergence
GEO Geostationary Earth Orbit
GERAN
mobile communications evolution Radio Access Network
GSO Geostationary Satellite Orbit
ID Identifier
IMT-2020 International Mobile Telecommunications-2020
LEO Low Earth Orbit
NACF Network Access Control Function
NGSO Non-Geostationary Satellite Orbit
NSSF Network Slice Selection Function
PCF Policy Control Function
PDU Packet Data Unit
PLMN Public Land Mobile Network
RAN Radio Access Network
RAT Radio Access Type
RRC Radio Resource Control
RRM Radio Resource Management
RSRP Reference Signal Received Power
SMF Session Management Function
S-NACF  Satellite-Network Access Control Function
SRI Satellite Radio Interface
TA Tracking Area
TDD Time Division Duplex
T-NACF  Terrestrial-Network Access Control Function
UE User Equipment
2 Rec. ITU-T Y.3202 (05/2023)
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UPF User Plane Function
USM Unified Subscription Management
UTRAN Universal Terrestrial Radio Access Network

5 Conventions
In this Recommendation:

The phrase "is required” indicates a requirement that must be strictly followed and from which no
deviation is permitted if conformance to this Recommendation is to be claimed.

The phrase "is recommended™” indicates a requirement that is recommended but which is not
absolutely required. Thus, this requirement need not be present to claim conformance.

The phrase "can optionally” indicates an optional requirement that is permissible, without implying
any sense of being recommended. This term is not intended to imply that the vendor's
implementation must provide the option, and the feature can be optionally enabled by the network
operator or service provider. Rather, it means the vendor may optionally provide the feature and
still claim conformance with this Recommendation.

6 Overview

The IMT-2020 network aims to provide a wide range of telecommunication services, but in some
places, such as the desert or sea, it is quite difficult to provide coverage via terrestrial networks. In
addition, the terrestrial networks are too vulnerable to extreme environmental conditions, e.g.,
natural disasters. In contrast, satellite access networks (ANs) can have broad coverage and provide
stable and reliable communication.

There are two types of satellite: geostationary satellite orbit (GSO); and non-geostationary satellite
orbit (NGSO). The rotation rate of a GSO satellite is the same as that of the Earth, meaning a GSO
satellite stands still with respect to the Earth. To ground observers, the rotational period of an object
in GSO orbit is equal to that of the Earth and thus appears motionless at a fixed position in the sky.
On the other hand, an NGSO satellite does not stand still with respect to the Earth. Therefore, it is
necessary to have a constellation of several NGSO satellites associated with handover mechanisms
to ensure service continuity.

Figure 6-1 shows the reference architecture for direct access with a satellite-enabled AN. The
IMT-2020 network can use the reference architecture in Figure 6-1 to enable FMSC.

The satellite-enabled user equipment (UE) can be Internet of things devices, fixed or mobile
terminals in this architecture. The satellite equips an entire AN. The transport layer connections
between an AN and the core network (CN) are over a satellite radio interface (SRI) between the on-
ground CN and the onboard AN.

Satellite | | Satellitt |\ oy |
erabled UE enabled AN | AN-CN _| Core network <:> Data network

Y.3202(23)

Figure 6-1 — IMT-2020 network with satellite-enabled AN

Figure 6-2 illustrates the scenario where mobile broadband services can be provided via a fixed AN,
a terrestrial mobile AN or a satellite AN.
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