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	SUMMARY

	The attached PPT provides a Hyper Connected ATM Concept overview. 


1. INTRODUCTION

Boeing and Airbus have developed a presentation/paper to present Hyper-connectivity Air Traffic Management (HCATM).  

[image: image1.emf]FSMP-WG18-IPXX_P PT_Hyper Connected ATM overview_for FSMP.pdf


— END —

(3 pages)

FSMP-WG18-IP11_Hyper Connected ATM Concept overview.doc

_1768404587.pdf
Hyper Connected ATM
Concept overview

ICAO FSMP Working Group meeting #18
06-16 February 2024

AIRBUS BOEING





Agenda

Background

The current landscape

Hyper Connected ATM concept

Status & next steps





Background — Future Connectivity for Aviation Task Force

- Agreement between executives of EASA, FAA, Airbus and Boeing
— Create a joint task force with aforementioned organizations
— Develop a common aviation communication vision to address impending needs and issues
— Kick-off December 2021, white paper completed November 2022
— A potential option for future safety connectivity identified was “Hyper Connected ATM"
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Communications — The current landscape (1/2)
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Communications — The current landscape (2/2)

Thereis a booming of non-safety connectivity solutions for Aircraft:

- 4G/5G at Airport

- Ka/Ku SATCOM and Air-to-Ground In Flight Connectivity (IFC)

- Additional potential solutions are coming quick:
- LEO mega constellations such as Starlink, OneWeb, Amazon Kuiper,
- Q/VIOptical bands Satcom, ...
— Onground: 6G, ...

The performance of these commercial solutions is impressive, at least in nominal conditions:
- Low latency (typically < 1 sec, 2 ways)

- High capacity

- Business critical availability/continuity

»Could we use these « commercial » solutions to support the ATC and other safety
related datalink traffic ?





Connectivity with Hyper Connected ATM
ATC Airline

) 8 &

- Wifi/Cellular SATCOM
SATCOM % % 3G/4G/5G % Broadband
& 2 2
S_I_-"b:and Safety) § § SAT8CLOM § | and
e % cockpit Air2Ground
& (L band)
"ﬁﬂ © Airbus

“Hyper Connected ATM” aims at using non safety solutions as a complement to safety critical
s connectivity means, without enforcing any new requirement to these solutions





Correcting myths and incorrect assumptions

Connected Aircraft (CA) is not the same as Hyper Connected ATM (HCATM)
These are distinctly different, although HCATM is compatible with CA
Non-safety services are already able to use public links without HCATM (CA)

Performance based standards do not allow us to avoid design assurance processes, for
example:

EFBs can load anything directly into FMS since communication is over safety link (no!)

EFBs will replace the FMS... EFBs will replace CMUs... EFBs will replace MFDs...(no!)

HCATM does not levy additional requirements on commercial links
Commercial links are left as is

The final Hyper Connected mechanisms remain to be developed validated and specified
Lots of questions remain, low TRL, although validation activities are in progress





Hyper Connected ATM advantages & challenges
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Hyper Connected ATM concept overview
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Overview of Hyper Connected ATM machinery
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Analysis of potential challenges (1/2)

Main challenges A EWSES

Spectrum » Public safety can be maintained using “non-aviation safety” spectrum when all the
regulations performance-based standards and regulations that fundamentally make aviation CNS
systems safe are met
* The regulatory construct of limiting safety-related communications to a few frequency
bands limits aviation’s ability to bring more connectivity to aircraft
« EXxisting protected spectrumallocation will still berequired and fully utilized
« Demonstrate of end-end performancewill berequired
* Non-safety link failures have no safety effectthanks to the HCATM mitigating features
» Additional aviation safety spectrum allocations are highly unlikely: HCATM does not
requireadditional safety spectrum butrelies on existingone

Certification  Hyper Connected ATMwill haveto be standardised (atICAO, RTCA, EUROCAE
requirements and AEEC levels), and the certification framework will be updated accordingly
» Safety communication systems must meet required performance (e.g. Transaction
Time, Integrity, Availability, Continuity) => Only existing safety links, the overlay
mechanisms and security specific features may need to be certified at appropriate
level, while relying on commercial links without any new requirement
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No show stopper identified





Analysis of potential challenges (2/2)

Main challenges Analysis

Performance « Compliance expected to be achieved thanks to the timely fallback on safety links
requirements (and the current safety networks performance)

Compliance expected to be achieved thanks to the timely fallback on safety links
(and the current safety networks performance)

Safety requirements

Compliance expected to be achieved thanks to the proposed mechanisms (VPN,
firewall, deep packet inspections if needed,...)

Security requirements

« Hyper connected ATM is not very differentfrom « ACARS over IP » function already
certified for non-safety traffic with appropriate security measures, that can be
further enhanced

* The 2 ends of the Hyper Connected ATM tunnel are « trusted » domains

No show stopper identified
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Status & next steps

SESAR 2020 (PJ14 Solution 61) completed, continued in SESAR 3
— TRL2 Maturity Gate successfully passedin SESAR 2020
— Target readiness for flight tests (TRL5) in SESAR3 (2023-2026), with ACARS & ATN/OSI
(“Precursor’) andin a future ATN/IPS multilink environment

ESA IRIS Phase 3 (2022 — 2025) “Safety over Ka” is also working to demonstrate the concept
Hyper Connected ATM identified as key component of the Future Com Infrastructure (FCI) in
Europe

Hyper Connected ATM is a pillar of EASA — FAA — Airbus and Boeing common vision for the
future Connectivity for Aviation

— https:/mwww.easa.europa.eu/en/document-library/general-publications/future-connectivity-aviation
— Target first operation in 2032.

Airbus/Boeing flight demonstrations planned in 2025/2026
Standardisation strategy under definition / standardisation proposed to be started soon
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Roadmap for Connectivity from FCAV Document

Objective #

#1

#2

#3

#a

#5

#o

#7

#8

Long-term objective

Move towards Full B2 (ATM communications, applications level)

Enable advanced B2 services (D-RNP and A-IM) for operations in the US airspace

Ensure sufficient Safety link(s) availability, performance and capacity

PKI deploymentin s ort of IPS
Establish a fully interoperable secure connectivity framework ROy '. PP
ATN-IPS standard Ground IP$ mandate? Aircraft IPS mandate?
ATN-IPS line-fit capable
[ ] ] Full transition to ATN-IPS

Oftload the Satety links from Airline Operations communications that do not
require protected spectrum and promote enough non-safety connectivity for
Airline Operations communications (maximum Airline Operations traffic via non-
<cafetv linkl<) far new aircraft)

Enable the use of Non-safety Link as one possible link for ATM communications.
Note: under development in SESAR currently, "hyper-connected ATM"

Mandate

L 4
| 2

2 mandate - ADS-C EP

al

B2 final standard

¢

Full B2 mandate - B2b

D-RNP & A-IM

B2line-fit capable, at least B2a
Ground B2 capable

VDL2 enhancements SATCOM PC. Bor AOC to non-safety Item #6 timeline

‘Ground SATCOM Performance Class B capable

Regulatory clarity on AOC over non-safety

Regulatory assessmer Hyperconnected ATM standards Hyperconnected ATM

C2link PR

C2 link standard

Standard or Rule update

2022

2023 2024 2025 2028 2029 2030

Timeline

2031 2032 2033 2034 2035 2035+

Aircraft equipment upgrade

Ground equipment upgrade
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