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Recommendation ITU-T Y.3203 

Fixed, mobile and satellite convergence – Connection management  

for IMT-2020 networks and beyond 

 

 

 

Summary 

Recommendation ITU-T Y.3203 specifies the framework and functions of connection management 

for fixed, mobile and satellite convergence (FMSC) in IMT-2020 networks and beyond. 

Recommendation ITU-T Y.3203 specifies connection status management, control plane functions 

and user plane function maintenance in connection scenarios involving FMSC in networks. 
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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/. 
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Recommendation ITU-T Y.3203 

Fixed, mobile and satellite convergence – Connection management  

for IMT-2020 networks and beyond 

1 Scope 

This Recommendation specifies the framework and functions of connection management (CM) for 

fixed, mobile and satellite convergence (FMSC) in IMT-2020 networks and beyond. This 

Recommendation covers the following aspects of CM to support FMSC: 

• scenarios; 

• requirements; 

• functional architecture, control plane (CP) and user plane (UP) functions description; 

• typical information flows; 

• security considerations. 

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

network. 

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

network. 

3 Definitions 

3.1 Terms defined elsewhere 

This Recommendation uses the following terms defined elsewhere: 

3.1.1 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. 

3.1.2 connection [b-ITU-T Y.2028]: A connection is an association established for the transfer of 

data between two or more peer-(N)-entities. This association binds the peer-(N)-entities together 

with the (N − 1)-entities in the next lower layer. 

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: 

3.2.1 connection management: Management of the establishment and release of a signalling 

connection. 
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NOTE – Paraphrased from [b-ITU-T Y.3102]. 

4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: 

AF Application Function 

AN Access Network 

ASF Authentication Server Function 

CEF Capability Exposure Function 

CM Connection Management 

CN Core Network 

CP Control Plane 

CU Central Unit 

DN Data Network 

DU Distributed Unit 

FMSC Fixed, Mobile and Satellite Convergence 

gNB next generation Node B 

ID Identifier 

IMT-2020 International Mobile Telecommunications-2020 

ISL Inter-Satellite Link 

IWF Interworking Function 

NACF Network Access Control Function 

NAS Non-Access Stratum 

NFR Network Function Registry 

NGSO Non-Geostationary Satellite Orbit 

NSSF Network Slice Selection Function 

PCF Policy Control Function 

PDU Protocol Data Unit 

PN Primary Node 

QFI Quality of service Flow Identifier 

QoS Quality of Service 

RRC Radio Resource Control 

SM Session Management 

SMF Session Management Function 

SN Secondary Node 

SRI Satellite Radio Interface 

UE User Equipment 

UP User Plane 
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UPF User Plane Function 

USM Unified Subscription Management 

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 Scenarios of connection management for FMSC 

In IMT-2020 networks and beyond, FMSC offers capabilities that provide services and applications 

to end users regardless of the fixed, mobile or satellite access technologies being used. Both users 

and operators can benefit from FMSC in networks in terms of connection reliability, network 

efficiency and service continuity. 

In connection scenarios, some control functions or user plane functions (UPFs) can be deployed on 

the satellite, e.g., access control is mostly located at a satellite base station, gateway or hub level in 

satellite systems. When non-geostationary satellite orbit (NGSO) satellites move, the interface 

between user equipment (UE) and core network (CN) is changed. Various requirements must be 

considered carefully, such as minimizing access network (AN) technology dependency, multi-AN 

coordination, service continuity and quality of service (QoS) guarantee. 

CM scenarios for FMSC in IMT-2020 networks and beyond are shown in Figure 6-1 and 

Figure 6-2, which illustrate that UE can connect a CN via multiple kinds of access. UE has multiple 

kinds of access, such as that which is fixed, mobile or satellite. The converged CN has connections 

to all ANs; it also connects to the data network (DN). In the CP, CM maintains the signalling 

connection between UE and the CN. In the UP, CM maintains the UP connection between UE and 

the DN. Satellite radio interface (SRI) is on the feeder link between the satellite gateway and the 

satellite. In the transparent case, a satellite gateway connects directly to one or several satellites via 

an SRI. In the regenerative case, a satellite gateway can directly connect to one or several satellites 

via an SRI, or indirectly connect to one or several satellites via intersatellite links (ISLs). 

As the relay node, a transparent satellite corresponds to an analogue radio frequency repeater, as 

shown in Figure 6-1. UE can connect to the converged CN via the common signalling interface. The 

user data is transported between the UE and the converged CN, as usual, but via the satellite 

gateway. 
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Figure 6-1 – Connection scenarios for FMSC in IMT-2020 networks and beyond – 

Transparent satellite 

In the case of connection scenarios involving a transparent satellite, the next generation node B 

(gNB) is located on the ground, all CP and UP interfaces toward terrestrial AN nodes are terminated 

on the ground. 

The gNB can be deployed on a satellite, as shown in Figure 6-2. It is effectively equivalent to 

having base station functions on board the satellite. When a gNB is on board a satellite, the 

regenerative satellite may embark on additional traffic routing functions that are out of the relay 

node scope. The satellite includes all or part of a gNB to generate or receive a satellite friendly AN 

signal to or from pieces of UE. An ISL is a transport link between satellites. Served by a gNB on 

board a satellite, UE can access the converged CN via ISL. A central unit (CU) is a logical node 

that includes gNB functions (e.g., transfer of user data, connection setup and release, and load 

balancing) except those functions allocated exclusively to the distributed unit (DU), which is a 

logical node that includes, depending on the functional split option, a subset of the gNB functions. 

When the CU is changed, the DU can initiate the connection with the next CU. 
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