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	SUMMARY

	[bookmark: _heading=h.30j0zll]During the ICAO FSMP WG/18 meeting, Hyperconnected Air Traffic Management (HCATM or Hyperconnected ATM) concept presented by Airbus & Boeing triggered several remarks and questions from participants. This working paper proposes to address these concerns and tries to correct some misconceptions that could have emerged due to the disruptive nature of this new concept as requested in action item 18-10: “Taking into account comments provided by FSMP-WG/18 on IP11, provide update of concept paper on    Hyper-connectivity Air Traffic Management”.

The actions by the meeting are to:
a)	note and review the contents of this working paper;
b)	acknowledge that this working paper is a positive step towards addressing remarks and questions raised during FSMP/18 with regard to the Hyperconnected ATM concept.
c)	ask FSMP to continue providing feedback that will contribute to the maturation of the concept.







1. INTRODUCTION
1.1 During the ICAO FSMP WG/18 meeting, Hyperconnected Air Traffic Management (HCATM) concept presented by Airbus & Boeing triggered several remarks and questions from participants. This working paper proposes to respond to the comments and concerns raised and tries to correct some misconceptions from participants.
2. DISCUSSION
FSMP/18 IP11 provided a presentation of the Hyperconnected ATM (HCATM) concept by Airbus and Boeing
HCATM is targeted precisely at the following objective defined by ICAO 9718, 8.5.2.2.1.b “… opportunities to maximize the effectiveness of existing spectrum allocated to aeronautical services and opportunities to share spectrum shall be fully explored and understood.” thanks to the following:
HCATM could provide additional, bandwidth at a short/medium term to support Air Traffic Services data and functional growth, without jeopardizing exclusive aviation spectrum when other solutions based on safety spectrum may take more time to be deployed widely.
[bookmark: _Hlk170840114]HCATM exploits the rapid deployment of non-safety spectrum systems on commercial aircraft, for the benefit of safety functions.
HCATM maintains ICAO performance requirements through timely fallback to qualified systems, using a fallback technical function, when required
HCATM maintains integrity and security requirements through dedicated functions
HCATM meets the goal of more efficient systems, while maintaining the need for exclusive aviation spectrum
2.1 There were some remarks made at the meeting which are addressed in this section:
Remark#1: Several members from administrations considered that the aviation community may appear as giving up the aviation spectrum. 
Remark #1 Response:  Aviation spectrum is required in order to enable the HCATM concept.  Aircraft communications systems will continue to utilize aviation safety spectrum.  This concept relies notably on a “switch with reversion” function that takes the decision to use (or not) the commercial connectivity for the transfer of each safety message, and can promptly retransmit over the safety links in case a message attempted to be sent over a commercial connectivity system was not successfully transmitted and acknowledged. 
This decision making is based on information gathered by the Virtual Overlay Radio mechanisms, and end-to-end transport mechanisms (e.g. messages acknowledgements). This “switch with reversion” function will ensure that the exchanges meet established Performance Based Communications and Surveillance (PBCS) requirements, with no change to existing PBCS allocations to aircraft, ground, and CSP.
With the “Hyperconnected ATM” concept, safety links remain required, to manage the risk of having this offload traffic failing to be successfully transmitted.
2.1.1 Remark#2: The safety link being maintained and ensuring the back-up to the commercial non-safety link, it is perceived that the safety link must still be upscaled, to accommodate the increase of traffic and guarantee the transmission of all data using HCATM.
Remark #2 Response:  If there is only a single non-safety link type used then certainly there can be an issue in the case of total failure of that link.  However, the HCATM concept envisages the use of multiple different link types by multiple providers.  In this way the traffic that uses HCATM is split more equitably, and the loss of one or more of these different networks at the same time can be supported with the existing safety links.  The likelihood of multiple total failures across multiple systems is also reduced as more participating networks are added.
Additionally, as mentioned in the Future Connectivity for Aviation (FCAV) whitepaper [reference], additional measures are envisaged to make more efficient use of aviation spectrum while at the same time attempting to move non-safety traffic to other available non-safety links.  While this is independent of HCATM, this would also free up additional backup capability that would be available for those cases.    
Remark#3: Ideas were expressed that some data could be transmitted over the commercial non-safety links anyway because they are not considered essential (e.g. engine data).
Remark #3 Response:  As mentioned in the previous remark, a central objective of the FCAV whitepaper is to look for other opportunities to make more efficient use of spectrum. This includes investigating the offload of non-safety messaging from safety links.  Not only does this have the potential for more efficiency using existing aviation spectrum, it also may result in lower costs and higher performance for the non-safety traffic.  This idea will continue to be explored, not just as part of HCATM but as part of an overall communications strategy.
2.1.2 Remark#4: There is a risk that use of non-safety links with high bandwidth will create a demand for high bandwidth safety communications by aviation stakeholders, making the use of safety links inadequate and obsolete.
 Remark#4 Response: . This is similar to Remark #1 in some regards.  HCATM absolutely relies on the availability of safety links.  There will always be a need for safety links, but it is a known constraint that development and deployment of safety networks is complicated and expensive.  As aviation data requirements increase, use for aviation, ATS and otherwise, increases, more aircraft and ANSPs using ATS datalink is resulting in more data needs for ATS. ICAO 9718 states that this is going to happen, and that the aviation community needs to address it.  HCATM provides a means to help to accommodate additional demand for the use of safety-related data but in a way that respects the performance and safety requirements of the services it supports. Even if there is an increased demand for additional data, the traffic of safety services is and will remain low compared to the overall commercial services. The forecasted traffic in the coming decades correspond to the deployment of so-called B2 services.
Remark #5: As stated in the minutes to FSMP-18, many concerns were expressed about using non-safety systems for aviation safety functions in such a widespread manner,
Remark #5 Response:  In accordance with ICAO Doc 9718, 6.4.2.b, HCATM functions and systems will be developed in accordance with aviation-level Interoperability standards, and undergo aviation certification and approval, traced to safety requirements. 

2.2 CONCLUSIONS
Airbus and Boeing welcome the feedback received from FSMP experts, and encourage reading the FCAV whitepaper and applicable material on HCATM.  Questions such as these highlight many aspects that need to be clarified in order to facilitate broader understanding.  The feedback received will also contribute to enhancing the concept description and increasing its maturity, which will be helpful to the aviation community to better understand this innovative approach.
The statements provided in ICAO Doc 9718, Sections 6.5.5, “… the expected increase in air traffic around the world in the years ahead, which in some areas is expected to double, and perhaps up to and beyond the year 2030 without any significant increase in spectrum” and “Technological advances in global Safety Spectrum are not keeping pace with growth” demonstrate why there is the need to find alternatives to insisting on only permitting safety-related communications on spectrum specifically allocated to aviation safety.  HCATM will support ATS data and functional growth, without jeopardizing aviation safety spectrum, and is well aligned with ICAO Doc 9718.
The HCATM solution brings much needed additional capability to aircraft connectivity.  HCATM leverages state of the art technology providing reliable aircraft communications.    HCATM does not propose to reduce the reliance on aviation safety spectrum allocations, but is a complement to safety communication links which must be maintained and protected. HCATM is an opportunity to benefit from additional capabilities for ATM communications, which can bring a strong positive case for airlines, ANSPs and other airspace users, in many geographical areas.
3. ACTION BY THE MEETING
3.1 The meeting is invited to:
a) note and review the contents of this working paper;
b) acknowledge that this working paper is a positive step towards addressing remarks and questions raised during FSMP/18 with regard to the Hyperconnected ATM concept;
c) ask FSMP to continue provide feedback that will contribute to the maturation and demonstration of the concept.
— END —
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