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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).  
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• 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”


3
https://www.easa.europa.eu/en/document-library/general-publications/future-connectivity-aviation


Background – Future Connectivity for Aviation Task Force







Communications – The current landscape (1/2)
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Non safety only







Communications – The current landscape (2/2)


There is 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/V/Optical bands Satcom, … 


– On ground: 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
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“Hyper Connected ATM” aims at using non safety solutions as a complement to safety critical 


connectivity means, without enforcing any new requirement to these solutions







• 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


Correcting myths and incorrect assumptions 







Hyper Connected ATM advantages & challenges


ADVANTAGES


CHALLENGES


Global and immediate
availability of the radio 


infrastructure


Performances in 
nominal conditions


Evolutivity
5G, 6G, … A2G, Ka/Ku, New 


space projects


Cost
effectiveness


Competition


Spectrum 
Regulation


Cyber
security


Safety
Requirements


Performance 
Requirements


Certification
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Hyper Connected ATM advantages & challenges
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SECURITY MECHANISMS


• Must provide a high level of confidence on public links 
attack detection and mitigation


• hosted within trusted domains


VPN  Tunnel Firewalling Deep   packet  inspection


VIRTUAL OVERLAY RADIO


• Must gather and provide useful information to the 
system


• must be defined independently from the underlying 
commercial networks


Link  status  /  performances Delivery control


RISK AND PERFORMANCE 
BASED LINK SELECTION


• Responsible for making the decision to transmit (or 
not) on public commercial links, based on information 
gathered by Virtual Overlay Radio mechanisms. 


Fallback Multi-transmission Algorithmic  decision  making


© Airbus


Hyper Connected ATM concept overview
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Safety Data traffic
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Overview of Hyper Connected ATM machinery







Main challenges Analysis


Spectrum 


regulations


• Public safety can be maintained using “non-aviation safety” spectrum when all the 


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  


• Existing protected spectrum allocation will still be required and fully utilized


• Demonstrate of end-end performance will be required


• Non-safety link failures have no safety effect thanks to the HCATM mitigating features 


• Additional aviation safety spectrum allocations are highly unlikely: HCATM does not 


require additional safety spectrum but relies on existing one


Certification 


requirements


• Hyper Connected ATM will have to be standardised (at ICAO, RTCA, EUROCAE 


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 (1/2)







Main challenges Analysis


Performance 


requirements


• 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 timely fallback on safety links 


(and the current safety networks performance)


Security requirements • Compliance expected to be achieved thanks to the proposed mechanisms (VPN, 


firewall, deep packet inspections if needed,…)


• Hyper connectedATM is not very different from « 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 ConnectedATM tunnel are « trusted » domains
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No show stopper identified 


Analysis of potential challenges (2/2)







• SESAR 2020 (PJ14 Solution 61) completed, continued in SESAR 3


– TRL2 Maturity Gate successfully passed in SESAR 2020


– Target readiness for flight tests (TRL5) in SESAR3 (2023-2026), with ACARS & ATN/OSI 


(“Precursor”) and in 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://www.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 


Status & next steps



https://www.easa.europa.eu/en/document-library/general-publications/future-connectivity-aviation





Roadmap for Connectivity from FCAV Document
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