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	SUMMARY

	Attached is the Liaison Statement from ITU-T Study Group 13 on the progress of draft new Recommendation ITU-T Y.3211 (ex. Y.FMSC-ABC-req) “Fixed, mobile and satellite convergence – Requirements of supporting airborne broadband communication for IMT-2020 networks and beyond”. 
 
Action:  FSMP WG/20 is invited to note the attached copy of the liaison statement and prepare inputs if required.
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	Abstract:
	This liaison statement asks for the opinion of ITU-R WP 4B and ITU-R WP 5D about the determination of new Recommendation ITU-T Y.3211 (ex. Y.FMSC-ABC-req) “Fixed, mobile and satellite convergence – Requirements of supporting airborne broadband communication for IMT-2020 networks and beyond” and informs ITU-T SG2, ITU-T SG11, ITU-T SG17 and ICAO about this progress.


ITU-T Study Group 13 would like to ask for the opinion of ITU-R WP 4B and ITU-R WP 5D about the progress of new Recommendation ITU-T Y.3211 (ex. Y.FMSC-ABC-req): “Fixed, mobile and satellite convergence – Requirements of supporting airborne broadband communication for IMT-2020 networks and beyond”, which has been determined at the ITU-T Study Group 13 plenary meeting on 26 July 2024; and informs ITU-T SG2, ITU-T SG11, ITU-T SG17 and ICAO about this progress.
This Recommendation specifies the overview, requirements, and security considerations of supporting airborne broadband communication in FMSC network, in the context of IMT-2020 and beyond.
ITU-T SG13 would like to get feedback from you on this new Recommendation, and look forward to keeping continued collaboration and exchange with you on the topic of fixed, mobile and satellite convergence (FMSC) for IMT-2020 networks and beyond.
Attachment:
SG13-TD317/PLEN: Draft new Recommendation ITU-T Y.3211 (ex. Y.FMSC-ABC-req) “Fixed, mobile and satellite convergence – Requirements of supporting airborne broadband communication for IMT-2020 networks and beyond”.
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Draft new Recommendation ITU-T Y.3211 (ex. Y.FMSC-ABC-req)

Fixed, mobile and satellite convergence — Requirements of supporting airborne
broadband communication for IMT-2020 networks and beyond

Summary

Airborne broadband communication can provide data services for cabin passengers and flight data
transmission. Supporting airborne broadband communication for fixed, mobile and satellite
convergence (FMSC) for IMT-2020 networks and beyond can guarantee the network connection of
aircraft from takeoff to landing. This Recommendation specifies the non-radio aspects requirements
of supporting airborne broadband communication for fixed, mobile and satellite convergence for
IMT-2020 networks and beyond.

Keywords
Airborne broadband communication, FMSC, IMT-2020, satellite network
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Draft new Recommendation ITU-T Y.3211 (ex. Y.FMSC-ABC-req)

Fixed, mobile and satellite convergence — Requirements of supporting airborne
broadband communication for IMT-2020 networks and beyond

1 Scope
This Recommendation specifies the requirements of supporting airborne broadband communication
for fixed, mobile and satellite convergence for IMT-2020 networks and beyond.

The scope of this Recommendation includes:

- Overview of supporting airborne broadband communication for FMSC,;

- Requirements of supporting airborne broadband communication for FMSC;

- Security considerations of supporting airborne broadband communication for FMSC.
Some relevant use cases are provided in Appendix .

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.3200] Recommendation ITU-T Y.3200 (2022), Fixed, mobile and satellite
convergence — Requirements for IMT-2020 networks and beyond.

3 Definitions

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

3.1.1 backhaul [b-ITU-T Y.3100]: A network path between base station systems and a core
network.

3.1.2 control plane [b-ITU-T Y.2011]: The set of functions that controls the operation of entities
in the stratum or layer under consideration and the functions required to support this control.

3.1.3 data plane [b-ITU-T Y.2011]: The set of functions used to transfer data in the stratum or
layer under consideration

3.1.4 fixed, mobile and satellite convergence (FMSC) [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 and independently of the users’ location.

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

NOTE — [b-ITU-R M.1645] defines the framework and overall objectives of the future development
of IMT-2000 and systems beyond IMT-2000 for the radio access network.
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3.1.6 network function [b-ITU-T Y.3100]: In the context of IMT-2020, a processing function in a
network.

3.2 Terms defined in this Recommendation
This Recommendation defines the following terms:
None.

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

AF Application Function

AP Access Point

API Application Programming Interfaces

ASF Authentication Server Function

ATG Air To Ground

CEF Capability Exposure Function

FMSC Fixed, Mobile and Satellite Convergence

NACF Network Access Control Function

NFR Network Function Registry function

NFV Network Function Virtualization

NSSF Network Slice Selection Function

PCF Policy Control Function

PDU Protocol Data Unit

PLMN Public Land Mobile Network

QoS Quality of Service

SDN Software Defined Networking

SMF Session Management Function

UE User Equipment

UPF User Plane Function

USM Unified Subscription Management Function
5 Conventions

In this Recommendation:

The keywords "is required to" indicate a requirement which must be strictly followed and from which
no deviation is permitted, if conformance to this Recommendation is to be claimed.

The keywords "is recommended” indicate a requirement which is recommended but which is not
absolutely required. Thus, this requirement need not be present to claim conformance.
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6 Overview

With the development of land mobile communication technology, mobile broadband services are
becoming more common on land, but the growing demand for airborne broadband communication
still cannot be satisfied. Air-to-ground (ATG) refers to an in-flight connectivity technique, using
ground-based cell connected to an aircraft’s onboard access device. Onboard access device can also
realize broadband communication via satellite communication. Compared with satellite
communication, ATG communication has the advantage of high throughput, low propagation delay,
and low-cost application. Satellite links are clearly also needed for long-haul trans-oceanic routes
with relatively costly and exhibit increased latency.

The ground connection will be converted into Wi-Fi by cabin access point (AP) and provided to
passengers. At the same time, the airborne server can provide entertainment for passengers through
cabin AP access. Not only cabin service but also flight safety can be improved by airborne broadband
communication. The massive critical data generated by the aircraft can be transmitted back to the
ground in time. The large bandwidth and high security transmission of ground-air connection can
realize real-time communication between the civil aircraft and air traffic control, airlines and aircraft
manufacturers. In addition, the increasingly strong demand of air passengers for data services can be
satisfied by airborne broadband communication. It can also cooperate with airlines or o service
providers to expand value-added services, enrich in-flight entertainment content and improve travel
experience.

Normally, satellite and ATG communication are utilized to independently serve airborne broadband
communication. When the aircraft is on the ground, the terrestrial public land mobile network (PLMN)
network can also be utilized for aircraft communications. With the development of IMT-2020 and
beyond, fixed, mobile and satellite access are converging, which is possible to integrate satellite, ATG
and terrestrial PLMN networks to provide reliable airborne broadband communication from aircraft
takeoff to landing. Both air passengers, aircrews and operators can benefit from it in seamless service,
connection reliability, service continuity, network efficiency, load balancing etc.

Recommendation [ITU-T Y.3200] specifies the service requirements, network capability
requirements, and use cases of fixed, mobile and satellite convergence in the context of the IMT-2020
networks and beyond, but only considers supporting satellite backhaul in FMSC network. For
airborne broadband communication, ATG, satellite or terrestrial PLMN networks can be the backhaul
network for the in-cabin fixed access network in airborne broadband communication. Therefore, the
FMSC network needs to be enhanced to support these types of backhauls.

Converged core network—airborne
broadband communication enhancements

ATG backhaul | | | Control plane functions |
network
. - - | User plane functions |
In-cabin Fixed access Satelite backhaul | |
UE network network

| Service plane functions |

Terrestrial PLMN
backhaul network

| Management plane functions |

Figure 6-1 — Converged core network enhancements of supporting airborne broadband
communication for FMSC
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Figure 6-1 shows the converged core network enhancements of supporting airborne broadband
communication for FMSC. The converged core network of supporting airborne broadband
communication includes control plane functions, user plane functions, service plane functions and
management plane functions. To obtain the advantages of supporting airborne broadband
communication for FMSC, some of the network functions in the converged network need to be
enhanced to support multiple types of backhauls for in-cabin fixed access network.

NOTE — From a geographical point of view, both ATG network and terrestrial PLMN have ground-
based deployment, the difference is that the ATG network is dedicated to serving aircraft in the air,
while the terrestrial PLMN is serving ground users. Here, the terrestrial PLMN refers to IMT-2020
network and beyond in this Recommendation, which is different from legacy ATG network.

7 Requirements of supporting airborne broadband communication for FMSC

7.1 General requirements
The general requirements of supporting airborne broadband communication for FMSC are as follows.

e Itis required to support at least one backhaul (ATG, satellite or terrestrial PLMN backhaul) of
supporting airborne broadband communication for FMSC.

e It is required to monitor and identify the backhaul status of supporting airborne broadband
communication for FMSC.

e ltisrequired to ensure advanced techniques to improve the robustness and reliability of backhaul
connection of supporting airborne broadband communication for FMSC.

e It is recommended to support all means of backhauls (ATG, satellite and terrestrial PLMN
backhaul) of supporting airborne broadband communication for FMSC.

e It is recommended to support multi-connection between in-cabin user equipment (UE) and
converged core network through ATG, satellite or terrestrial PLMN backhaul.

7.2 Functional requirements

7.2.1 Converged control plane functional requirements

The converged control plane function is required to be enhanced to support multiple backhauls. The
detailed requirements are as follows.

e Itisrequired to support adding or deleting backhaul when the connection quality of the backhaul
changes.

e It is required to support switching among different backhauls to select the most appropriate
backhaul to achieve a reliable connection.

e Itisrequired to support backhaul switching when a certain backhaul is broken down.

e |tisrequired to have the capability to manage and maintain the protocol data unit (PDU) sessions
during backhaul switching procedure.

* Itisrequired to support collecting status information from backhaul networks (ATG, satellite and
terrestrial PLMN backhaul) and providing it to service plane.

* |t is recommended to support unified register, manage and expose the ATG, satellite and
terrestrial PLMN backhauls capabilities.

* |t is recommended to manage a dedicated repository for the storage of the information to be
exposed of supporting airborne broadband communication for FMSC.
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It is recommended to expose quality of service (QoS) information related to backhaul capabilities
that is accessible to authorized third parties.

It is recommended to provide application programming interfaces (APIs) that allow authorized
third parties to get information related to in-cabin UE backhaul types and status.

7.2.2 Converged user plane functional requirements

The converged user plane function is required to be enhanced to manage multiple types of in-cabin
UE data. The detailed requirements are as follows.

It is required to support managing the flight data and user data. As aviation scenarios have special
requirements for data guarantee and monitoring, it is necessary to provide differentiated
protection for in-cabin UE data.

It is required to support separate user plane function functions (UPFs) that are connected to
different backhauls and collaborate with each other for forwarding data packets under the
instructions of the corresponding control plane functions.

It is required to support enhanced QoS mechanism that enables in-cabin UE to use the received
downlink packets to map the uplink packets QoS flow.

7.2.3 Converged service plane functional requirements

The converged service plane function is required to be enhanced to support service consistency for
airborne broadband communication. The detailed requirements are as follows.

It is required to support unified service scheduling policies to steer, split and switch service
among ATG, satellite and terrestrial PLMN backhauls.

It is required to support service scheduling policies which are based on the backhaul status
information (ATG, satellite and terrestrial) collected and provided by the control plane.

It is required to guarantee service continuity during ATG, satellite and terrestrial PLMN
backhauls switching.

It is required to support uniform QoS metrics regardless of backhaul types of supporting airborne
broadband communication for FMSC.

It is required to support different QoS service priorities, such as cockpit and cabin services. The
mapping relationship between the QoS and different types of services should be unified of
supporting airborne broadband communication for FMSC.

Itis required to support high bandwidth service of supporting airborne broadband communication
for FMSC.

It is recommended to support low latency service of supporting airborne broadband
communication for FMSC.

It is recommended to support seamless communication roaming and handoff throughout the flight.

7.2.4 Converged management plane functional requirements

The converged management plane function is required to be enhanced to support appropriate
management services for airborne broadband communication. The detailed requirements are as
follows.

It is required to support network element status management, life cycle management and
orchestration, e.g., based on software-defined networking (SDN)/network function virtualization
(NFV).

It is required to support unified management of the converged core network of supporting
airborne broadband communication, including performance management, fault management,
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configuration management, accounting management and security management regardless of
backhaul type.

It is required to support the real-time management of various types of in-cabin UEs and in-flight
broadband communication services.

Security considerations of supporting airborne broadband communication for FMSC

The security and privacy considerations of supporting airborne broadband communication for FMSC
include the following aspects.

Control plane security, which includes the security considerations on network access control
function (NACF), session management function (SMF), policy control function (PCF), capability
exposure function (CEF), network function registry function (NFR), unified subscription
management function (USM), network slice selection function (NSSF), authentication server
function (ASF) and application function (AF), which have been enhanced to support airborne
broadband communication with ATG, satellite and terrestrial PLMN backhaul for fixed, mobile
and satellite convergence.

User plane security, which includes the security considerations on UPF for ATG, satellite and
terrestrial PLMN backhaul, which have been enhanced to support airborne broadband
communication for fixed access, mobile access and satellite access.

Service plane security, which includes the security considerations on different QoS service
priorities of cockpit and cabin services such as voice services, video services, message services,
data services, broadcast services, multicast services, and converged capability exposure and
corresponding applications.

Management plane security, which includes the security considerations on the management and
orchestration functions.

Data security, which includes the security and end-to-end encryption for data integrity and
privacy protection with ATG, satellite and terrestrial PLMN backhaul.

User privacy, which includes the privacy considerations on airborne broadband communication
with ATG, satellite and terrestrial PLMN backhaul.

In addition, the security and privacy considerations should be aligned with the requirements specified
in [ITU-T Y.3200], [ITU-T Y.3101] and [b-ITU-T Y.2701].
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Appendix I
Use cases of supporting airborne broadband communication for FMSC
(This appendix does not form an integral part of this Recommendation.)
The use cases of supporting airborne broadband communication for FMSC are as follows.
Use case 1: Transoceanic long-haul flight

Satellite backhaul

N —
S ATG backhaul

Terestrial - Terestrial
PLMN backhaul PLMN backhaul

Figure I-1 — Transoceanic long-haul flight of supporting airborne broadband
communication for FMSC

As a special mobile network with airline connection, airborne broadband communication will become

an important part in FMSC network. Depending on the aircraft status, ATG, satellite and terrestrial

PLMN backhaul can be selected as the backhaul network for airborne broadband communication.

Transoceanic long-haul flight of supporting airborne broadband communication for FMSC is shown

in Figure I-1:

. Lowe-altitude stage: When the aircraft is in the state of landing, just taking off or approaching
landing, the flight altitude is relatively low in this scenario. There is usually good terrestrial
PLMN network connection near the airport, which can be used as the backhaul network for
the in-cabin UEs.

. High-altitude stage with good ATG network connection: When the aircraft is flying at a high
altitude, such as in cruise state, ATG connection has good coverage in the air, but the
terrestrial PLMN network cannot cover it at this time. ATG backhaul can be used as the
backhaul network for the in-cabin UEs.

. High-altitude stage with poor ATG network connection: When the aircraft is flying over a
remote area or flying over the ocean, the ground ATG connection cannot be covered. Satellite
backhaul is the only choice for the in-cabin UEs.

Use case 2: Limited satellite connection

An aircraft is flying over an urban area with limited satellite connection. The onboard entertainment
system relies on satellite connections to provide passengers with data services, streaming services,
and real-time flight information updates. However, due to the limited satellite connection in the area,
data speeds are poor and latency is high. Thanks to the aircraft being connected to the FMSC network
of supporting airborne broadband communication, the aircraft can switch to an ATG connection as a
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backup option. ATG can provide passengers with stable and faster connectivity. This ensures that
passengers can continue to access their entertainment content, stay updated with their flight
information, and remain connected throughout the journey.
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