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 (Prepared by Laurent Azoulai)
Flimsy 14 – Compendium on Hyperconnected ATM discussions

This flimsy is related to Flimsy 07 from FSMP/WG19 and WP/11 and WP/13 from FSMP/WG20.
Objective
This Flimsy compiles, Flimsy 07 from FSMP/WG19 and, WP/11 and WP/13 from the FSMP-WG/20, as well as the list of comments and questions raised during the FSMP-WG/19 and WG/20. This Flimsy doesn’t provide definitive answers and has no intent to represent the opinion of the FSMP but rather to capitalize on the questions and answers already discussed by FSMP members on Hyperconnected ATM.
Discussion

During FSMP-WG/18, the Hyperconnected ATM concept has been presented by Airbus and Boeing with several questions raised by FSMP members. These questions have been compiled in FSMP-WG/19 WP/23 with some answers provided. In addition, FSMP-WG/19 WP/11 raised several additional questions. The presentations of these WPs resulted in a long exchange between FSMP members raising additional questions and providing preliminary answers. 

This Flimsy provides the two WPs from FSMP-WG/19 and captures the new comments and questions as well as some preliminary answers.

First of all, WP/11 and WP/23 are attached below.
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This Flimsy also provides the two WPs from FSMP-WG/20 and captures some additional answers to the questions covered during FSMP-WG-19.

WP/11 and WP/13 are attached below.
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Following the presentation of WP/23, several FSMP members acknowledged the fact that it provides clarifications, also partially answering questions raised by WP/11. Several FSMP members also found the concept interesting and promising and intend to investigate its implementation in their state by at least initiating an internal debate.

However, in WP/23 §2.1.1 of WP/23, several FSMP members believe there is a misunderstanding of Doc 9718, since “…opportunities to share spectrum” should be understood as sharing spectrum with, for instance, not with the commercial spectrum but rather to share the spectrum within the C.N.S. spectrum. In other words, the handbook asks for spectrum efficiency and good use of existing resources by the Aviation community.

Besides, the notion that Aviation would like to use Commercial links would fireback with Commercial stakeholders asking to use the Safety Spectrum in return. In addition, the use of Commercial links for Safety data will also result in the demand to allocate priority and exclusivity for Safety data, which is neither planned nor desired by Hyperconnected ATM stakeholders. This was notably debated that Article §4.10 from RR will require that, while this is not the interpretation of Hyperconnected ATM stakeholders.

Other questions asked the list of commercial links that are planned to be used and the level of modifications that are planned on the ground and at airborne level. No commercial link is excluded and there is no intent to list them since no modification is requested. In terms of system modifications, the concept is being matured in a SESAR project, for instance, and thus this cannot be answered yet.

Another question was raised related to WP/23 §2.1.1.4 and asked how many commercial links on a given aircraft do we need to be assured that it will work properly ? 

Does it have to be equally distributed per commercial link or per aircraft ? The answer is no and it is preferred to have a variety of commercial links over multiple aircraft but not necessarily for one single aircraft.

The question about not sending all data over the safety link, like health monitoring, was reiterated. While this is an important debate, this question is independent of Hyperconnected ATM and should be discussed in parallel. In addition, AOC traffic is already considered to be offloaded from the Safety spectrum.

One FSMP member, supportive of the concept, mentioned that this concept, of sending safety data over commercial links (e.g. Wifi, 4G/5G) was already happening for pre-departure clearance and D-ATIS for more than 70 airport in the USA. The benefit is real as it free some voice communications with the ATC centers. However, the VHF channel must still be available in case the commercial links are not available.

Another comment raised by several FSMP members, point to the risk that non-aviation stakeholders will claim that if it works, despite the need to have a switch with reversion function to the safety link, aviation safety won’t need anymore the safety spectrum and will need to give it up.

It was reiterated that Hyperconnected ATM is an opportunity to relieve the safety spectrum while it is not meant to be imposed or generalized to every States or Regions.

It was highlighted that there is a need to list what data we can offload from the safety link and also what messages would be excluded from Hyperconnected ATM. At this stage, no data is excluded since the RCP/RSP requirements will be met but FSMP agrees that we will need a policy if such list must be established.

Several members think that article 4.10 from RR will push some States to ask to ITU if they can use Hyperconnected ATM. This was disputed by the Hyperconnected ATM stakeholders since neither priority nor exclusivity is requested on the commercial links thanks to the mechanisms put in place in terms of monitoring, reversion, performance and security.

FSMP-20 discussions

During FSMP-20, WP/13 suggests a way forward for the next steps to be conducted by the FSMP in coordination with other relevant panels such as the Communication Panel.
Before coordinating with the International Telecommunication Union in applying recommendation 4.1/1 item b) 2), on the examination of the strategy of future aeronautical frequency spectrum usage and the possible use of commercial services in frequency bands allocated for non-safety, the paper recommended that DCIWG first provide requisite inputs the FSMP in order that the FSMP can perform the following actions:

· review the HCATM CONOPS and High Level Requirements

· coordinate with DCIWG and support it by identifying and providing recommendations on HCATM performance aspects that are compatible with the current frequency regulatory framework

· assess the HCATM concept from a spectrum perspective,  on the basis of the DCIWG deliverables (HCATM Concept and High Level Requirements)
· reassess the need to coordinate with the International Telecommunication Union in light of the data and information resulting from above activities

During the discussions, it was raised that performance must be demonstrated with figures and it must be shown as safe as the safety spectrum. In addition, it must be demonstrated that upon commercial services are not anymore present, the performance are still ensured.

Besides, providers of Satcom services might consider that the safety spectrum is not anymore required if it works with commercial links. The question of the applicability of 4.10 with the priority was again raised.

France showed openness to study the concept and might be convinced if sound arguments are provided.

It was reminded that ATMRPP was the lead panel and that job card from DCIWG must be coordinated with ATMRPP

It was reminded that China expressed lots of concerns during AN/14 that need to be answered.

During the WP11 discussions, there was a risk raised that there could be cost saving on the development of SATCOM as a consequence of Hyperconnected ATM. Besides, it was not believed that the maximum capacity would be reached. This was contradicted by the situation in Europe that appears more problematic with VDLM2.

Several voices raised concerns that ITU provisions are opposite to the hyperconnected ATM concept. It was agreed that at the next meeting, arguments must be brought to the meeting to show that it respects provisions in 4.10, 40 and 44. This must be done before going to ITU.

Also, it was pointed out that we need to think what goes into safety spectrum and what goes into non safety spectrum. Some voices said that there is no way to avoid going to ITU.

The group agrees that we must have ATMRPP agree on the definition of Hyperconnected ATM and Connected Aircraft and come back to FSMP.
It was pointed out that 4.10 is owned by Spectrum regulators not by civil aviation or ANSPs.

It was emphasized that we need to provide and demonstrate an availability figure for Hyperconnected ATM.

Finally, some preliminary answers are provided below with regard to some of the questions provided in WP/11 except the ones already addressed above during the discussion. Answer from Iridium from WP/11 have been added on top of the answers provided in FSMP WG/19 Flimsy 07.
Question: To guarantee "arrival on time" does the concept of hyperconnectivity systematically solicit the link that meets current air safety requirements? 
Answer: Yes, but only if the commercial non-safety link does not successfully send the message.
Answer provided by Iridium: Arrival on time is not a formal requirement. The correct interpretation of Article 40 is that a commercial service must ensure AMS(R)S has priority over non-AMS(R)S users.
Question: How would be ensured that the used commercial links meet current air safety requirements? 
Answer: We do not need to ensure that the commercial links meet current air safety requirements. Safety requirements are ensured by the HCATM mechanisms themselves plus the use of safety link as a backup.
Answer provided by Iridium: Commercial links can only meet safety requirements if they comply with the same standards as AMS(R)S services. This involves global ITU coordination, ICAO coordination, RTCA/EUROCAE standard such as MASP/MOPS, as well as ARINC standards for form,fit and function.  In some respects, this concept seems to point at changing the requirements as currently defined for AMS(R)S.
Question: How the concept of hyperconnectivity could consider any back-up, if not used on a regular basis, as possible to retain maximum capacity in the event of a problem over a commercial network? 
Answer: The answer to that question is provided in WP/23.

Answer provided by Iridium: If Ku/Ka fails and L-band is the fallback, the fallback to L-band could cause a surge in sim-ultaneous network requests, which the L-band system may or may not be able to manage. Such a logon surge could be seen as a “hacking” event by the network elements and cannot easily be managed. Moreover, maintenance schedules for AMS(R)S are managed globally to prevent unpredictable outages, whereas Ku/Ka is inherently unpredictable.

Further, if there is maintenance done on AMS(R)S service and an announcement is sent that there could be a 2-minute outage during a 2-hour period.  This is sent to the global ATSPs, and they update their airspace with notice that during those 2-hours, the AMS(R)S shall not be used as the 2-minute outage could occur at any time during that 2-hour period.

Today, every aircraft has at least 2 AMS(R)S capable systems, and many have 3.  The ma-jority of these are HF with SATCOM.  This arrangement allows for current failover in the event of an issue with one or the other.  Further, some aircraft have dual-dissimilar SATCOM and HF for 3 AMS(R)S systems.  The point is backup is already covered and op-erating. There are no bandwidth limitations. 

Finally, Ku/Ka is a “best effort” as solar activity, weather events, or other radio frequency issues can impact Ku/Ka-band communication links.  This means that it could be lost “at any time”.  Given the prior point, this flies in the face of how AMS(R)S is treated, as during AMS(R)S maintenance, the ATSPs manage their airspace to remove unpredictability. By their very nature, Ku/Ka is unpredictable and is not a substitute for AMS(R)S communica-tions.

“No. 4.10 of the Radiocommunication Regulation (R.R.) Member States recognize that the safety aspects of radionavigation and other safety services require special measures to en-sure their freedom from harmful interference; it is necessary therefore to take this factor in-to account in the assignment and use of frequencies.

Article No. 4.10 of R.R. warns spectrum regulators of their responsibilities with regard to the assignment and use of frequencies. It should be noted however that Article No. 4.10 does not refer to any specific communication service, recognizing that Article No. 4.10 not ap-plies for the data being transmitted over the general commercial links.”
· How would the use of commercial services to transmit “safety of life” data differ from WRC23 agenda item 1.8?

· How can the transit of safety-of-life data be prevented from being used as an argument by the service provider expecting to benefit from priority over other users of the commercial frequency band from the ITU?
· Answer : The “commercial” communication service providers will not know if they are conveying CPDLC or ADS-C traffic.
· Answer provided by Iridium: It should not be used as an argument, but some have tried.  In a commercial system, regula-tors cannot distinguish data that is safety service data from commercial data. AMS(R)S re-quires compliance with strict system requirements to ensure higher priority service for AMS(R)S users, even when sufficient bandwidth exists. Aviation systems are built on man-datory requirements, and all must be met to qualify as AMS(R)S. Selective compliance is not permitted. For critical safety services, commercial service should have the choice of seeking AMS(R)S allocations through a WRC, as the application of No. 4.10 does not confer any additional rights to users of bands where No. 4.10 applies.  Instead, it admonishes admin-istrations to be cognizant of the need to protect safety services when making frequency as-signments within their administration. What does confer additional “consideration” is an AMS(R)S allocation.  What qualifies a service to be used for safety communications is ICAO SARP.
· The question of liability was left open during the WRC23, with many countries expressing their opposition to this assumption of responsibility. How would this concept differ?
· Answer: Only entities hosting HCATM mechanisms (and safety links) will be accountable.
· Answer provided by Iridium: This concept would not differ.  It will face the same issue as UAS: attempting to provide identified safety services without the proper safety communications cover; i.e., an AMS(R)S allocation.

· “ITU-R Article 44 Order of priority of communications

· § 1 The order of priority for communications in the aeronautical mobile service and the aeronautical mobile-satellite service shall be as follows, except where impracticable in a fully automated system in which, nevertheless, Category 1 shall receive priority:
· Distress calls, distress messages and distress traffic.
· Communications preceded by the urgency signal.

· Communications relating to radio direction-finding.
· Flight safety messages.
· Meteorological messages.

· Flight regularity messages

· … »

Question : The notion of priority to safety relevant messages is completely excluded from the hyperconnectivity concept and no requirements for priority are imposed to the service provider. How can this comply with Article 44?
Answer: Article 44 is still valid, Distress calls, Communications preceded by urgency signal, communications relating to radio direction finding remain on safety spectrum. Other messages (Flight safety, weather, regularity) will be prioritized when we have to revert to a safety link. They do not need to be prioritized on commercial links because they are monitored that they are received within the PBCS requirements.
Answer provided by Iridium: f)
Response: It cannot comply with Article 44. Compliance with Article 44 necessitates adher-ence to the Article 40 requirement for “Absolute Priority.” Networks serving non-AMS(R)S users must guarantee priority for AMS(R)S users. This foundational aviation requirement eliminates the potential for conflict. The question is based on an incorrect assumption (com-pliance with Article 44 is possible), rendering it moot.

“Sustainability of AM(R)S and AMS(R)S Allocations

In the majority of cases, frequency bands with an AM(R)S and/or AMS(R)S allocation are reserved for limited uses, with special considerations for coexistence with other services in the frequency band. Thanks to R.R. No. 4.10, these bands benefit from special measures to ensure freedom from interference. The concept of hyperconnectivity would create a breach in this principle by allowing safety-of-life transmission over commercial links, which do not benefit from the protections afforded by No. 4.10.”
Question: Recognizing that aeronautical systems under AM(R)S and AMS(R)S benefit from No. 4.10 putting some restriction on the limited resource of spectrum usage, how the concept of hyperconnectivity would transmit safety data by commercial links without the applicability of R.R.  No. 4.10 and in an environment when interference would often occur?
Answer: It is not believed to be a true statement that interference often occurs (or not more than on safety links). Interferences would not have any impact thanks to HCATM mechanisms. Note that use of commercial link with the secured HCATM channel (VPN) may bring more guarantee (eg against spoofing) than the current safety links.
Answer provided by Iridium: This argument is based on the premise regarding “limited spectrum” and the assumption that no network priority exists, which is not the case.  

A limited number of aircraft globally can utilize AMS(R)S services. Given the "absolute pri-ority" assigned to these users, there is no challenge to serving all aviation needs with the available spectrum today and in the foreseeable future. Regarding interference, current AMS(R)S systems undergo intensive Monte Carlo analysis to ensure that the likelihood of interference remains below 10^-4 for aircraft operating globally. If interference-free operation cannot be demonstrated, the system cannot be certified for AMS(R)S use.

Further, it appears to be based on the continuing misconception that No. 4.10 does this: “Thanks to R.R. No. 4.10, these bands benefit from special measures to ensure freedom from interference.” It does not. No. 4.10 is a non-mandatory regulation that urges administra-tions – in assigning frequencies domestically – to consider protecting safety services. Where the current concept of hyperconnectivity would breach safety service protection principles and protections in that it will not operate under an AMS(R)S allocation, which is universally respected among ITU member administrations.  Sharing spectrum with wi-fi users in the back of the plane is not a safe harbor. aviation maintains secure, interference-free, and priori-ty-driven communication systems.
Question: How to justify to the spectrum regulation the need to continue to have the AM(R)S and AMS(R)S allocations?
Answer: Because HCATM concept is based on the availability of this spectrum.

Question: Why should we continue to invest in the development of new aeronautical communication systems and standards, such as space based VHF and LDACs, since hyperconnectivity could compete with them at lower cost?
Answer: HCATM is one possible option for multilink amongst others (LDACS, VHF, SATCOM…). Indeed, it may not be necessary to invest in space based VHF and LDACS if HCATM feasibility and efficiency is demonstrated. 
Answer provided by Iridium: m)
Response: The assumption of lower costs is flawed. If hyperconnectivity relies on L-band infrastructure, the costs would increase significantly to offset any purported savings. Dedi-cated aviation communication systems ensure compliance with stringent safety standards, which commercial systems cannot guarantee.

“Volume of Data

The concept of hyperconnectivity would serve to offset the growing need for the data re-quired to operate a flight efficiently and safely. If the data transit capacity in the safety bands remains the same as it is today, due to the problem mentioned in 2.4.1, sooner or later we will reach the capacity of systems operating in the safety bands and we will not be able to withstand the slightest failure of a commercial system. In addition, the sudden increase in capacity, theoretically for low-cost data exchange, will inevitably lead to a slackening and consequent increase in the size of messages exchanged at aircraft level. The problem men-tioned above could appear early and unanticipated.”

Question: How can the above scenario be avoided?

Response provided by Iridium: As stated previously, this point is built on the assumption that there is no “abso-lute priority” on AMS(R)S networks. A limited number of aircraft can fly globally for AMS(R)S—approximately 60,000 with global reach over the next 30 years. Today, current L-band systems serve millions of customers while giving AMS(R)S users absolute priority on the network over others. There is no challenge for L-band operators to serve every operat-ing aircraft globally under these conditions today and into the future. In reality, this is not a concern.

“Investment and Sustainability of Current Communication Systems

For their economic health, airlines are looking to make savings. The concept of hypercon-nectivity will encourage airlines to make the most of data exchange via these general com-mercial links, as they will be cheaper and have greater capacity. As a result, airlines will make less use of incumbent safety service providers, who will see their revenues shrink. In the best-case scenario, the aeronautical safety service providers will have to make drastic cost savings by limiting their investment and may eventually not renew their equipment. In the worst-case scenario, they will stop providing the service because the cost will exceed the revenue.”

Comment from Iridium: As previously noted, this analysis fails to capture the broader consequences of relegating L-band to a secondary role. Suppose L-band becomes the secondary system – as alluded to. In that case, the financial model supporting its operations will fundamentally shift, driving up costs for all users and negating the alleged savings for airlines (if any), as aviation will compete against potentially lucrative broadband satellite services. Furthermore, the economies of scale that currently sustain L-band services would deteriorate, placing the long-term sustainability of aviation-specific safety services at risk. This is not merely a fi-nancial issue—it threatens the structural integrity of safety communications as a whole.
Question : Considering that aviation would only be one small variable among thousands of others in the overall business case equation, how can we guarantee that a generalist operator will not make a business decision, to stop providing this service to aviation, for economic or image reasons?
Answer: It is anticipated that an operator could make the business decision to stop the service. However, it is believed that there will remain various operators to ensure Aircraft connectivity in the future.
Additional questions and answers provided by FSMP-WG/20 WP11:

Question: To confirm that the concept of hyperconnectivity would address the "safety-of-life telecommunication" in cases of links of different natures, by mixing the use of commercial links and the use of the existing links designed to ensure the current air safety requirements (a pool of C1, C.A, AM(R)S and AMS(R)S links), guaranteeing a continuous backup?

Response: If Ku/Ka-band is used and it has an outage, a fallback to L-band would create a simultaneous network request surge, potentially overwhelming L-band capacity. This could be interpreted as a hacking event by network elements and disrupt service.

Question: According to the stakeholders in the hyperconnected concept, 4.10 should not apply for the data being transmitted over the general commercial links. Does the aviation community agree that 4.10 does not apply to these safety data passing through commercial links?

If YES: What would prevent some aviation stakeholders from asking spectrum regulators to apply No. 4.10?

Response: It does apply, and there is no ambiguity on this matter.

Question: Is there any intention to elevate this topic to ITU-R?

Response: Yes, this should be managed according to the standard process for handling AMS(R)S services.

Question: How would the use of commercial services to transmit “safety-of-life” data differ from WRC23 agenda item 1.8?

Response: WRC-23 agenda item 1.8 concerns UAS, which is not an AMS(R)S service. Therefore, UAS does not have the same “safety-of-life” designation as AMS(R)S.  Commercial operators did not want safety designations or AMS(R)S allocations in their band precisely for the reason raised in the next question.

Question: How can spectrum regulators justify the need to maintain AM(R)S and AMS(R)S allocations?

Response: The justification lies in ensuring that AM(R)S and AMS(R)S allocations are respected universally and are a “safe harbor” for the integrity of critical safety-of-life communications. These allocations are essential for supporting the safety-of-life requirements that cannot be reliably met by commercial alternatives.

Aeronautical Communications R&D
Question: How can the above scenario be avoided?

Response: As stated previously, this point is built on the assumption that there is no “absolute priority” on AMS(R)S networks. A limited number of aircraft can fly globally for AMS(R)S—approximately 60,000 with global reach over the next 30 years. Today, current L-band systems serve millions of customers while giving AMS(R)S users absolute priority on the network over others. There is no challenge for L-band operators to serve every operating aircraft globally under these conditions today and into the future. In reality, this is not a concern.

“Investment and Sustainability of Current Communication Systems

For their economic health, airlines are looking to make savings. The concept of hyperconnectivity will encourage airlines to make the most of data exchange via these general commercial links, as they will be cheaper and have greater capacity. As a result, airlines will make less use of incumbent safety service providers, who will see their revenues shrink. In the best-case scenario, the aeronautical safety service providers will have to make drastic cost savings by limiting their investment and may eventually not renew their equipment. In the worst-case scenario, they will stop providing the service because the cost will exceed the revenue.”

Comment: As previously noted, this analysis fails to capture the broader consequences of relegating L-band to a secondary role. Suppose L-band becomes the secondary system – as alluded to. In that case, the financial model supporting its operations will fundamentally shift, driving up costs for all users and negating the alleged savings for airlines (if any), as aviation will compete against potentially lucrative broadband satellite services. Furthermore, the economies of scale that currently sustain L-band services would deteriorate, placing the long-term sustainability of aviation-specific safety services at risk. This is not merely a financial issue—it threatens the structural integrity of safety communications as a whole.

Question: This scenario is perhaps a logical continuation of the evolution of “C” of the CNS. But is this the direction that the aviation community wants to take, knowing that any return will be impossible?

Response: This proposal represents a severe departure from aviation's proven safety principles and requires careful reconsideration. Framing hyperconnectivity as a “cost-saving” measure disregards the critical need for priority, preemption, and strict adherence to aviation safety standards. As mentioned earlier, aviation users will be competing with potentially lucrative broadband satellite offerings, so the “cost savings” is unclear. AMS(R)S systems are designed to provide these capabilities, ensuring reliability even under peak demand or adverse conditions. As proposed, adopting a “best-effort” service sacrifices the essential attributes of availability, continuity, integrity, and security that have upheld aviation safety for decades. Once these principles are compromised, reversing course may prove impossible, leaving the aviation community exposed to unacceptable risks.

Sovereignty

Several safety service providers share the "data safety" market. This micro niche market is exclusively dedicated to aviation, which can impose its own requirements. In the case of the hyperconnectivity concept, we will be considered as one (small?) consumer among many.

Question: Considering that aviation would represent a small consumer base among many in a general commercial market, how can we guarantee that a generalist operator will not stop providing services to aviation for economic or reputational reasons?

Response: The only way to guarantee that a generalist operator will continue providing aviation safety services is through sovereign regulatory intervention. Domestic regulators must require, as a condition of their authorization, that any commercial operator offering "hyperconnectivity for safety" must commit to doing so for the full duration of its authorization. This approach ensures continuity and prevents operators from withdrawing aviation safety services for economic or capacity-related reasons.

However, this type of regulatory requirement is unlikely to be attractive to commercial operators—particularly broadband providers operating in the competitive Ku/Ka-band market—who may face capacity constraints as demand increases. In such an environment, operators may prioritize higher-paying commercial customers over aviation safety services. Furthermore, this is not a matter for ICAO or ITU to resolve, as it falls squarely within the purview of domestic sovereignty. While ICAO might provide the framework for hyperconnectivity through SARPs and MOPS, it is up to individual administrations to decide how these systems are implemented, maintained, and protected at the national level.

There is only a business case for this if ICAO endorses and advocates the concept for approval. If that happens, it diminishes the role of the FMSP, as the integrity of safety communications leaves its oversight, undermining all that has been built for aviation safety. This would ultimately be a step backward.

Action by the meeting
The meeting is requested to:

a) Note the content of FSMP WG/19 WP/11 and WP/23 as well as the comments and answers provided in this Flimsy for future discussion on Hyperconnected ATM.

b) Note the content of FSMP WG/20 WP11 and WP/13 as well as the comments and answers provided in this Flimsy for future discussion on Hyperconnected ATM.

c) To investigate how Hyperconnected ATM respects ITU provisions in 4.10, 40 and 44 and bring arguments at the next FSMP meeting.

d) Review the definition of Hyperconnected ATM and Connected Aircraft Concept that will be provided by ATMRPP.
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		SUMMARY



		The concept of hyperconnectivity is based on the ability to transmit data that are identified as "safety of life" over general commercial (satellite and terrestrial) links/networks that are not designed to support this type of applications, recognizing although that the current safety links would have the ability to face any event of failure of those general commercial links or networks. 

This document attempts to identify a non-exhaustive list of possible side effects and questions that need to be answered.











INTRODUCTION

The concept of hyperconnectivity is based on the ability to transmit data that are identified as "safety of life" application by general commercial (satellite and terrestrial) links/networks , or in the event of failure of those links/networks that are not designed to support this type of applications, while these types of links for “saftety of life” application are supported by an AMS(R)S or AM(R)S allocation which are dedicated for this matter. Contrary to links using AMS(R)S or AM(R)S allocation, the transit of data over general commercial links would not be subject to any priority or specific requirements in terms of latency, availability or reliability. The objective of the hyperconnectivity concept has been justified by providing a means of benefiting from the equipment and experience of the “Connected Aircraft” for passengers and, above all, by providing a low cost means to accommodate the growing need for larger volumes of data. This document attempts to identify a non-exhaustive list of questions that need to be answered.

DISCUSSION

Historical context 

Since the end of the 90s, digital technology has revolutionised the world at breakneck speed, leaving behind all those who failed to take the technological plunge. The aeronautical world has taken this technological turn for the passenger cabin for entertainment, but at a much slower pace for the cockpit. Very recently, to address the future lack of data transit capacity for safety with priority, Europe launched the IRIS programme, which is based on the INMARSAT network using an MSS allocation where AMS(R)S has priority over a portion of the ITU-R 5.357A band.

The concept of hyperconnectivity stems from the fact that the aeronautical world has been unable or unwilling to anticipate the ever-increasing need for ground-to-air data exchanges required to ensure the safety, regularity and optimisation of increasingly dense and demanding air traffic. It is likely that the main reason for this lack of anticipation is due to the difficult experience of implementing VDL Mod2. 

Element for discussion

Figure 1



The figure above shows the different types and numbers of users benefit from the service provider between the commercial links (left side) and the safety links (on the right).

Figure 2							Figure 3

		

Questions about the regulatory aspect from international telecommunication unition (ITU)

Article 40. from ITU constitution and convention : International telecommunication services must give absolute priority to all telecommunications concerning safety of life at sea, on land, in the air or in outer space, as well as to epidemiological telecommunications of exceptional urgency of the World Health Organization.

Article 40 of the Constitution does not link telecommunications relating to the “safety of life” to any particular service. So whatever the service used, as soon as a telecommunication includes data relating to the “safety of life”, that telecommunication should be able to benefit from absolute priority over all other telecommunications. But in today's aeronautical reality, is this always the case? Data relating to the safety of human life may transit over fixed service networks (Link G1 & G2 of figure 1 & 2) or fixed/mobile satellite (Link F1 of figure 1 & 3). Although (to the best of our knowledge) this data does not have absolute priority on these networks, the necessary requirements for flight safety and regularity are typically ensured by the use of several simultaneous/redundant paths and also relevant knowledge and manageability of the links to ensure the quality of service requirements (including latency) imposed on service providers. In current use, we have therefore reinterpreted "absolute priority" in Article 40 as the reliability of "arrival on time".

The concept of hyperconnectivity is understood to extend the principal by considering that "safety-of-life telecommunication" could be supported by a set of links of different kinds, while continuing to use the existing systems ensuring that current air safety requirements (a pool of C1, C.A, AM(R)S and AMS(R)S links). In principle, this approach is consistent with the current philosophy, and could even provide an improvement!

Question: to confirm that the concept of hyperconnectivity would adress the "safety-of-life telecommunication" in cases of links of different natures, by mixing the use of commercial links and the use of the existing links disigned to ensure the current air safety requirements (a pool of C1, C.A, AM(R)S and AMS(R)S links), guaranteeing a continuous backup?

Question: To guarantee "arrival on time" does the concept of hyperconnectivity systematically solicite the link that meets current air safety requirements? 

Question: How would be ensured that the used commercial links meet current air safety requirements? 

Question: How the concept of hyperconnectivity could consider any back-up , if not used on a regular basis, as possible to retain maximum capacity in the event of a problem over a commercial network? 



No. 4.10 of the Radiocommunication Regulation (R.R.) Member States recognize that the safety aspects of radionavigation and other safety services require special measures to ensure their freedom from harmful interference; it is necessary therefore to take this factor into account in the assignment and use of frequencies.

Article No. 4.10 of R.R. warns spectrum regulators of their responsibilities with regard to the assignment and use of frequencies. It should be noted however that Article No. 4.10 does not refer to any specific communication service, recognizing that Article No. 4.10 not applies for the data being transmitted over the general commercial links.

Questions:

· According to the stakeholders in the hyperconnected concept, 4.10 should not apply for the data being transmitted over the general commercial links. Does the aviation community agree that 4.10 does not apply to these safety data passing throught commercial links?



· If YES :What would prevent some aviation stakeholders to ask the spectrum regulators to apply No. 4.10? 

· Is there any intention to elevate this topic to ITU-R?



· How would the use of commercial services to transmit “safety of life” data differ from WRC23 agenda item 1.8?

· How can the transit of safety-of-life data be prevented from being used as an argument by the service provider expecting to benefit from priority over other users of the commercial frequency band from the ITU?

· The question of liability was left open during the WRC23, with many countries expressing their opposition to this assumption of responsibility. How would this concept differ?

·  Other questions raised during WRC23 A.I 1.8…

ITU-R Article 44 Order of priority of communications

§ 1 The order of priority for communications in the aeronautical mobile service and the aeronautical mobile-satellite service shall be as follows, except where impracticable in a fully automated system in which, nevertheless, Category 1 shall receive priority:

· Distress calls, distress messages and distress traffic.

· Communications preceded by the urgency signal.

· Communications relating to radio direction-finding.

· Flight safety messages.

· Meteorological messages.

· Flight regularity messages.

· …

Question : The notion of priority to safety relevant messages is completely excluded from the hyperconnectivity concept and no requirements for priority are imposed to the service provider. How can this comply with Article 44?



Sustainability of AM(R)S and AMS(R)S allocations 

In the majority of cases, frequency bands with an AM(R)S and/or AMS(R)S allocation are reserved for limited number of uses with special consideration when considering coexistence with other services in the frequency band. Thanks to R.R No. 4.10, these bands benefit of special measures to ensure the freedom from interference. The concept of hyperconnectivity would open a breach in this principle of the application of No. 4.10, for safety of life transmission by commercial links which by their nature do not benefit from No. 4.10.

Question: Recognizing that aeronautical systems under AM(R)S and AMS(R)S benefit from No. 4.10 putting some restriction on the limited resource of spectrum usage, how the concept of hyperconnectivity would transmit safety data by commercial links without the applicability of R.R.  No. 4.10 and in a environement when interference would often occur?

Question: How to justify to the spectrum regulation the need to continue to have the AM(R)S and AMS(R)S allocations?

Possible side effects

Aeronautical communications R&D.

Question : Why should we continue to invest in the development of new aeronautical communication systems and standards, such as space based VHF and LDACs, since hyperconnectivity could compete with them at lower cost?

Volume of data.

The concept of hyper connectivity would serve to offset the growing need for the data required to operate a flight efficiently and safely. If the data transit capacity in the safety bands remains the same as it is today, due to the problem mentioned in 2.4.1, sooner or later we will reach the capacity of systems operating in the safety bands and we will not be able to withstand the slightest failure of a commercial system. In addition, the sudden increase in capacity, theoretically for low-cost data exchange, will inevitably lead to a slackening and consequent increase in the size of messages exchanged at aircraft level. The problem mentioned above could appear early and unanticipated.

Question: How can the above scenario be avoided?

Investment and sustainability of current communication systems.

For their economic health, airlines are looking to make savings. The concept of hyperconnectivity will encourage airlines to make the most of data exchange via these general commercial links, as they will be cheaper and have greater capacity. As a result, airlines will make less use of incumbent safety service providers, who will see their revenues shrink. In the best-case scenario, the aeronautical safety service providers will have to make drastic cost savings by limiting their investment, and may eventually not renew their equipment. In the worst-case scenario, they will stop providing the service because the cost will exceed the revenue.

Question: This scenario is perhaps a logical continuation of the evolution of “C” of the CNS. But is this the direction that the aviation community want to take, knowing that any return will be impossible?

Sovereignty

Several safety service providers share the "data safety" market. This micro niche market is exclusively dedicated to aviation, which can impose its own requirements. In the case of the hyperconnectivity concept, we will be considered as one (small?) consumer among many.

Question : Considering that aviation would only be one small variable among thousands of others in the overall business case equation, how can we guarantee that a generalist operator will not make a business decision, to stop providing this service to aviation, for economic or image reasons?



1 ACTION BY THE MEETING

	The meeting is invited :

to note and review the contents of this working paper;

To find relevent and acceptable arguments answers to the questions raise in the paragraphs 2.3 and 2.4 and their sub-paragraph; and to raise other questions.

— END —

(2 pages)
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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 —

(2 pages)
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Evaluation and Response to FSMP-WG/19-WP/11: Questioning the Concept of Hyperconnectivity

(Presented by Damon Ladson)


		SUMMARY



		This Working Paper provides a detailed evaluation and response to the hyperconnectivity concept outlined in FSMP-WG/19-WP/11. The hyperconnectivity concept advocates transmitting "safety-of-life" data over general commercial (satellite and terrestrial) links/networks. However, this paper highlights critical gaps, challenges, and risks associated with such a proposal, including regulatory, technical, and operational aspects. It proposes alternative pathways to maintain aeronautical communications systems’ reliability, integrity, and security while addressing evolving demands for data exchange in aviation.





1. INTRODUCTION


1.1 FSMP-WG/19-WP/11 introduces the concept of hyperconnectivity, proposing the use of general commercial links to support safety-of-life data transmissions, citing cost efficiency and the increasing demand for data in aviation. However, this approach raises significant concerns in areas such as regulatory alignment, technical feasibility, and operational sustainability.

2. DISCUSSION


2.1 Regulatory Considerations

2.1.1 The FSMP-WG/19-WP/11 document interprets Article 40 of the ITU Constitution as permitting general commercial links to support safety-of-life telecommunications without explicit prioritization or regulatory alignment. This interpretation conflicts with international regulatory principles, ensuring absolute priority for such communications.

2.1.2 Safety-of-life data must adhere to strict priority, latency, and reliability standards. The use of non-compliant commercial links contravenes Article 40 requirements, which demand absolute prioritization irrespective of the network type. Additionally, contrary to FSMP-WG/19-WP/11, R.R. 4.10 applies to any service supporting safety-of-life functions. Aviation stakeholders must advocate for robust enforcement of these provisions across all relevant platforms.


2.2 Technical Feasibility and Risks

2.2.1 The hyperconnectivity concept assumes commercial links can seamlessly support safety-of-life data during failures. However, commercial systems like Ku/Ka-band satellite networks are inherently vulnerable to weather events, solar activity, and capacity constraints.

2.2.2 For instance, when Ku/Ka-band systems fail, fallback to L-band could result in network log-on storms, overwhelming capacity and degrading performance for existing safety-critical services. Moreover, commercial links lack the stringent security measures governing AMS(R)S and AM(R)S allocations, posing risks to cockpit communications and system integrity. The unpredictable nature of Ku/Ka-band systems further undermines their reliability as a safety-critical medium. By contrast, AMS(R)S systems are rigorously tested to maintain predictable performance under adverse conditions.

2.3 Operational Sustainability

2.3.1 FSMP-WG/19-WP/11 suggests cost savings through hyperconnectivity, potentially discouraging investment in dedicated safety communication systems. This shift risks eroding the sustainability of AMS(R)S and AM(R)S allocations.

2.3.2 By favoring commercial systems over AMS(R)S and AM(R)S, there is a risk that providers of dedicated aviation safety services may face financial constraints, forcing them to reduce innovation and scale back on essential infrastructure maintenance. Over time, this could undermine the current robust multi-layered redundancy—comprising HF, SATCOM, and dual-dissimilar systems—that forms the backbone of aviation safety communications. Furthermore, the reliance on commercial networks that prioritize cost efficiency over reliability can erode the confidence of the aviation industry in safety-critical communications systems. Without continuous investment in dedicated systems, the aviation sector may find itself without viable alternatives to commercial links, exacerbating risks during peak demand or network outages.


2.4 Addressing the Growing Demand for Data

2.4.1 FSMP-WG/19-WP/11 posits hyperconnectivity as a solution to the increasing data demands of modern aviation. However, it fails to address the risks of data congestion and message prioritization within commercial networks.

2.4.2 No evidence suggests that current L-band AMS(R)S providers are experiencing congestion problems. These systems have been designed with sufficient capacity to meet global aviation needs for decades, including projected increases in data requirements. Unlike commercial networks, AMS(R)S systems employ rigorous prioritization mechanisms that ensure safety-of-life data is transmitted without delay or compromise, even during periods of peak demand. By relying on aviation-specific networks, the industry can maintain the highest reliability and security standards, avoiding the unpredictability and congestion risks inherent in commercial systems.

2.4.3 Hyperconnectivity’s reliance on commercial networks introduces additional challenges, as these networks lack the strict prioritization protocols necessary to safeguard critical aviation communications. Expanding AMS(R)S systems provides a scalable and sustainable solution that can accommodate future growth in data requirements while preserving the integrity of safety-of-life communications. Furthermore, investment in AMS(R)S infrastructure ensures continued innovation and resilience, positioning aviation to meet evolving demands without compromising operational safety or efficiency.

3. QUESTIONS AND RESPONSES


3.1 FSMP-WG/19-WP/11 raises several critical questions regarding the viability of hyperconnectivity. Below are the questions posed in the document, along with responses provided by Iridium:

3.2 Question: To confirm that the concept of hyperconnectivity would address the "safety-of-life telecommunication" in cases of links of different natures, by mixing the use of commercial links and the use of the existing links designed to ensure the current air safety requirements (a pool of C1, C.A, AM(R)S and AMS(R)S links), guaranteeing a continuous backup?

Response: If Ku/Ka-band is used and it has an outage, a fallback to L-band would create a simultaneous network request surge, potentially overwhelming L-band capacity. This could be interpreted as a hacking event by network elements and disrupt service.

3.3 Question: To guarantee "arrival on time" does the concept of hyperconnectivity systematically solicit the link that meets current air safety requirements?

Response: Arrival on time is not a formal requirement. The correct interpretation of Article 40 is that a commercial service must ensure AMS(R)S has priority over non-AMS(R)S users.

3.4 Question: How would be ensured that commercial links meet current air safety requirements?

Response: Commercial links can only meet safety requirements if they comply with the same standards as AMS(R)S services. This involves global ITU coordination, ICAO coordination, RTCA/EUROCAE standard such as MASP/MOPS, as well as ARINC standards for form,fit and function.  In some respects, this concept seems to point at changing the requirements as currently defined for AMS(R)S.

3.5 Question: How the concept of hyperconnectivity could consider any back-up , if not used on a regular basis, as possible to retain maximum capacity in the event of a problem over a commercial network?

3.6 Response: If Ku/Ka fails and L-band is the fallback, the fallback to L-band could cause a surge in simultaneous network requests, which the L-band system may or may not be able to manage. Such a logon surge could be seen as a “hacking” event by the network elements and cannot easily be managed. Moreover, maintenance schedules for AMS(R)S are managed globally to prevent unpredictable outages, whereas Ku/Ka is inherently unpredictable.


Further, if there is maintenance done on AMS(R)S service and an announcement is sent that there could be a 2-minute outage during a 2-hour period.  This is sent to the global ATSPs, and they update their airspace with notice that during those 2-hours, the AMS(R)S shall not be used as the 2-minute outage could occur at any time during that 2-hour period.


Today, every aircraft has at least 2 AMS(R)S capable systems, and many have 3.  The majority of these are HF with SATCOM.  This arrangement allows for current failover in the event of an issue with one or the other.  Further, some aircraft have dual-dissimilar SATCOM and HF for 3 AMS(R)S systems.  The point is backup is already covered and operating. There are no bandwidth limitations. 


Finally, Ku/Ka is a “best effort” as solar activity, weather events, or other radio frequency issues can impact Ku/Ka-band communication links.  This means that it could be lost “at any time”.  Given the prior point, this flies in the face of how AMS(R)S is treated, as during AMS(R)S maintenance, the ATSPs manage their airspace to remove unpredictability. By their very nature, Ku/Ka is unpredictable and is not a substitute for AMS(R)S communications.


“No. 4.10 of the Radiocommunication Regulation (R.R.) Member States recognize that the safety aspects of radionavigation and other safety services require special measures to ensure their freedom from harmful interference; it is necessary therefore to take this factor into account in the assignment and use of frequencies.


Article No. 4.10 of R.R. warns spectrum regulators of their responsibilities with regard to the assignment and use of frequencies. It should be noted however that Article No. 4.10 does not refer to any specific communication service, recognizing that Article No. 4.10 not applies for the data being transmitted over the general commercial links.”

3.7 Question: According to the stakeholders in the hyperconnected concept, 4.10 should not apply for the data being transmitted over the general commercial links. Does the aviation community agree that 4.10 does not apply to these safety data passing through commercial links?

If YES: What would prevent some aviation stakeholders from asking spectrum regulators to apply No. 4.10?

Response: It does apply, and there is no ambiguity on this matter.

3.8 Question: Is there any intention to elevate this topic to ITU-R?

Response: Yes, this should be managed according to the standard process for handling AMS(R)S services.

3.9 Question: How would the use of commercial services to transmit “safety-of-life” data differ from WRC23 agenda item 1.8?

Response: WRC-23 agenda item 1.8 concerns UAS, which is not an AMS(R)S service. Therefore, UAS does not have the same “safety-of-life” designation as AMS(R)S.  Commercial operators did not want safety designations or AMS(R)S allocations in their band precisely for the reason raised in the next question.

3.10 Question: How can the transit of safety-of-life data be prevented from being used as an argument by the service provider expecting to benefit from priority over other users of the commercial frequency band from the ITU?

Response: It should not be used as an argument, but some have tried.  In a commercial system, regulators cannot distinguish data that is safety service data from commercial data. AMS(R)S requires compliance with strict system requirements to ensure higher priority service for AMS(R)S users, even when sufficient bandwidth exists. Aviation systems are built on mandatory requirements, and all must be met to qualify as AMS(R)S. Selective compliance is not permitted. For critical safety services, commercial service should have the choice of seeking AMS(R)S allocations through a WRC, as the application of No. 4.10 does not confer any additional rights to users of bands where No. 4.10 applies.  Instead, it admonishes administrations to be cognizant of the need to protect safety services when making frequency assignments within their administration. What does confer additional “consideration” is an AMS(R)S allocation.  What qualifies a service to be used for safety communications is ICAO SARP.

3.11 Question: The Question of liability was left open during WRC23, with many countries expressing their opposition to this assumption of responsibility.  How would this concept differ?

Response: This concept would not differ.  It will face the same issue as UAS: attempting to provide identified safety services without the proper safety communications cover; i.e., an AMS(R)S allocation.

“ITU-R Article 44 Order of priority of communications

§ 1 The order of priority for communications in the aeronautical mobile service and the aeronautical mobile-satellite service shall be as follows, except where impracticable in a fully automated system in which, nevertheless, Category 1 shall receive priority:


· Distress calls, distress messages and distress traffic.


· Communications preceded by the urgency signal.


· Communications relating to radio direction-finding.


· Flight safety messages.


· Meteorological messages.


· Flight regularity messages


· … »


3.12 Question: The notion of priority to safety relevant messages is completely excluded from the hyperconnectivity concept and no requirements for priority are imposed on the service provider. How can this comply with Article 44?

3.13 Response: It cannot comply with Article 44. Compliance with Article 44 necessitates adherence to the Article 40 requirement for “Absolute Priority.” Networks serving non-AMS(R)S users must guarantee priority for AMS(R)S users. This foundational aviation requirement eliminates the potential for conflict. The question is based on an incorrect assumption (compliance with Article 44 is possible), rendering it moot.


“Sustainability of AM(R)S and AMS(R)S Allocations


In the majority of cases, frequency bands with an AM(R)S and/or AMS(R)S allocation are reserved for limited uses, with special considerations for coexistence with other services in the frequency band. Thanks to R.R. No. 4.10, these bands benefit from special measures to ensure freedom from interference. The concept of hyperconnectivity would create a breach in this principle by allowing safety-of-life transmission over commercial links, which do not benefit from the protections afforded by No. 4.10.”


3.14 Question: Recognizing that aeronautical systems under AM(R)S and AMS(R)S benefit from No. 4.10, which imposes restrictions on spectrum usage, how would the concept of hyperconnectivity transmit safety data over commercial links without the applicability of R.R. No. 4.10, especially in an environment where interference is frequent?

3.15 Response: This argument is based on the premise regarding “limited spectrum” and the assumption that no network priority exists, which is not the case.  


A limited number of aircraft globally can utilize AMS(R)S services. Given the "absolute priority" assigned to these users, there is no challenge to serving all aviation needs with the available spectrum today and in the foreseeable future. Regarding interference, current AMS(R)S systems undergo intensive Monte Carlo analysis to ensure that the likelihood of interference remains below 10^-4 for aircraft operating globally. If interference-free operation cannot be demonstrated, the system cannot be certified for AMS(R)S use.


Further, it appears to be based on the continuing misconception that No. 4.10 does this: “Thanks to R.R. No. 4.10, these bands benefit from special measures to ensure freedom from interference.” It does not. No. 4.10 is a non-mandatory regulation that urges administrations – in assigning frequencies domestically – to consider protecting safety services. Where the current concept of hyperconnectivity would breach safety service protection principles and protections in that it will not operate under an AMS(R)S allocation, which is universally respected among ITU member administrations.  Sharing spectrum with wi-fi users in the back of the plane is not a safe harbor. aviation maintains secure, interference-free, and priority-driven communication systems.

3.16 Question: How can spectrum regulators justify the need to maintain AM(R)S and AMS(R)S allocations?

Response: The justification lies in ensuring that AM(R)S and AMS(R)S allocations are respected universally and are a “safe harbor” for the integrity of critical safety-of-life communications. These allocations are essential for supporting the safety-of-life requirements that cannot be reliably met by commercial alternatives.

Aeronautical Communications R&D

3.17 Question: Why should we continue investing in the development of new aeronautical communication systems and standards, such as space-based VHF and LDACS, when hyperconnectivity could offer competitive services at lower costs?

3.18 Response: The assumption of lower costs is flawed. If hyperconnectivity relies on L-band infrastructure, the costs would increase significantly to offset any purported savings. Dedicated aviation communication systems ensure compliance with stringent safety standards, which commercial systems cannot guarantee.


“Volume of Data


The concept of hyperconnectivity would serve to offset the growing need for the data required to operate a flight efficiently and safely. If the data transit capacity in the safety bands remains the same as it is today, due to the problem mentioned in 2.4.1, sooner or later we will reach the capacity of systems operating in the safety bands and we will not be able to withstand the slightest failure of a commercial system. In addition, the sudden increase in capacity, theoretically for low-cost data exchange, will inevitably lead to a slackening and consequent increase in the size of messages exchanged at aircraft level. The problem mentioned above could appear early and unanticipated.”


3.19 Question: How can the above scenario be avoided?

Response: As stated previously, this point is built on the assumption that there is no “absolute priority” on AMS(R)S networks. A limited number of aircraft can fly globally for AMS(R)S—approximately 60,000 with global reach over the next 30 years. Today, current L-band systems serve millions of customers while giving AMS(R)S users absolute priority on the network over others. There is no challenge for L-band operators to serve every operating aircraft globally under these conditions today and into the future. In reality, this is not a concern.

“Investment and Sustainability of Current Communication Systems


For their economic health, airlines are looking to make savings. The concept of hyperconnectivity will encourage airlines to make the most of data exchange via these general commercial links, as they will be cheaper and have greater capacity. As a result, airlines will make less use of incumbent safety service providers, who will see their revenues shrink. In the best-case scenario, the aeronautical safety service providers will have to make drastic cost savings by limiting their investment and may eventually not renew their equipment. In the worst-case scenario, they will stop providing the service because the cost will exceed the revenue.”


Comment: As previously noted, this analysis fails to capture the broader consequences of relegating L-band to a secondary role. Suppose L-band becomes the secondary system – as alluded to. In that case, the financial model supporting its operations will fundamentally shift, driving up costs for all users and negating the alleged savings for airlines (if any), as aviation will compete against potentially lucrative broadband satellite services. Furthermore, the economies of scale that currently sustain L-band services would deteriorate, placing the long-term sustainability of aviation-specific safety services at risk. This is not merely a financial issue—it threatens the structural integrity of safety communications as a whole.

3.20 Question: This scenario is perhaps a logical continuation of the evolution of “C” of the CNS. But is this the direction that the aviation community wants to take, knowing that any return will be impossible?

Response: This proposal represents a severe departure from aviation's proven safety principles and requires careful reconsideration. Framing hyperconnectivity as a “cost-saving” measure disregards the critical need for priority, preemption, and strict adherence to aviation safety standards. As mentioned earlier, aviation users will be competing with potentially lucrative broadband satellite offerings, so the “cost savings” is unclear. AMS(R)S systems are designed to provide these capabilities, ensuring reliability even under peak demand or adverse conditions. As proposed, adopting a “best-effort” service sacrifices the essential attributes of availability, continuity, integrity, and security that have upheld aviation safety for decades. Once these principles are compromised, reversing course may prove impossible, leaving the aviation community exposed to unacceptable risks.

Sovereignty


Several safety service providers share the "data safety" market. This micro niche market is exclusively dedicated to aviation, which can impose its own requirements. In the case of the hyperconnectivity concept, we will be considered as one (small?) consumer among many.


3.21 Question: Considering that aviation would represent a small consumer base among many in a general commercial market, how can we guarantee that a generalist operator will not stop providing services to aviation for economic or reputational reasons?

Response: The only way to guarantee that a generalist operator will continue providing aviation safety services is through sovereign regulatory intervention. Domestic regulators must require, as a condition of their authorization, that any commercial operator offering "hyperconnectivity for safety" must commit to doing so for the full duration of its authorization. This approach ensures continuity and prevents operators from withdrawing aviation safety services for economic or capacity-related reasons.


However, this type of regulatory requirement is unlikely to be attractive to commercial operators—particularly broadband providers operating in the competitive Ku/Ka-band market—who may face capacity constraints as demand increases. In such an environment, operators may prioritize higher-paying commercial customers over aviation safety services. Furthermore, this is not a matter for ICAO or ITU to resolve, as it falls squarely within the purview of domestic sovereignty. While ICAO might provide the framework for hyperconnectivity through SARPs and MOPS, it is up to individual administrations to decide how these systems are implemented, maintained, and protected at the national level.


There is only a business case for this if ICAO endorses and advocates the concept for approval. If that happens, it diminishes the role of the FMSP, as the integrity of safety communications leaves its oversight, undermining all that has been built for aviation safety. This would ultimately be a step backward.

4. CONCLUSIONS AND RECOMMENDATIONS


4.1 Conclusions

4.1.1 As presented in FSMP-WG/19-WP/11, the hyperconnectivity concept raises substantial regulatory, technical, and operational challenges that significantly overshadow its potential benefits. Addressing the evolving demands of aviation is critical, but this must be achieved without compromising safety, reliability, or alignment with established international standards. Furthermore, the initiative attempts to resolve a capacity issue that does not currently exist and is not anticipated in the foreseeable future. In this context, the proposal represents a solution in search of a problem with far-reaching implications for the aviation sector

4.2 Recommendations


4.2.1 Maintain AMS(R)S/AM(R)S Allocations and Primary Use: Emphasize the importance of AMS(R)S and AM(R)S allocations for safety-of-life communications and encourage their continued prioritization and sustained investment.


4.2.2 Enhance Regulatory Support: Promote adherence to ITU Article 40 and R.R. 4.10 provisions across relevant communication platforms, ensuring aviation safety requirements are fully upheld.


4.2.3 Focus on Aviation-Specific Systems: Advocate for investment in aviation-dedicated communication technologies, such as space-based VHF and LDACS, to meet future needs without jeopardizing safety or operational efficiency.


4.2.4 Cautious Integration with Commercial Systems: Carefully evaluate and, where necessary, discourage over-reliance on general commercial links for safety-of-life applications due to their inherent unpredictability and lack of compliance with aviation safety standards.


4.2.5 Engage and Collaborate: Work with key stakeholders, including industry partners, regulators, and standardization bodies, to identify and address potential challenges while preserving the integrity of aviation communications

5. ACTION BY THE MEETING


5.1 The meeting is invited to:


a) 1.
Review the contents of this working paper and the associated analysis,

b) Consider whether the proposed hyperconnectivity concept aligns with aviation safety objectives, and

c) Collaborate on strategies to ensure the long-term sustainability of AMS(R)S and AM(R)S systems while addressing the sector's growing data demands.

— END —

� If No. 4.10 is applied to communications of a Ku/Ka-band provider but not to others, this could be perceived as an authorization/commercial advantage.	
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		SUMMARY



		During FSMP-WG/18, the Hyperconnected ATM concept has been presented by Airbus and Boeing followed by FSMP-WG/19 WP/23 presented by ICCAIA with some answers provided. In addition, FSMP-WG/19 WP/11 raised several additional questions that were debated during the meeting. Afterwards, ICAO 14th Air Navigation Conference addressed the subject of Hyperconnected ATM and agreed on Recommendation 4.1/1.

This Working Paper suggests a way forward for the next steps to be conducted by the FSMP in coordination with other relevant panels such as the Communication Panel.

The FSMP is invited to:


a)
note and review the contents of this working paper;


b)
endorse the proposed line of action in paragraphs 2.5; 


c)
wait for DCIWG to complete its work on Hyperconnected ATM before any decision on coordination with the International Telecommunication Union is made; and


d)
Coordinate with DCIWG as necessary to mature the Hyperconnected ATM concept







1. INTRODUCTION


1.1 During FSMP-WG/18, the Hyperconnected ATM concept has been presented by Airbus and Boeing with the result that several questions were raised by FSMP members. These questions have been compiled in FSMP-WG/19 and WP/23 with some answers provided. In addition, FSMP-WG/19 and WP/11 raised several additional questions that were debated during the meeting. 

1.2 Subsequently, ICAO 14th Air Navigation Conference addressed the subject of Hyperconnected ATM through the Conference notably in AN-Conf/14-WP/20 which concerned the use of non-safety critical “off-the-shelf” air-ground communication links as an additional means to support safety-critical communications.  AN-Conf/14-WP/62 also proposed solutions for air-ground communication infrastructure and operations, supporting air traffic services (ATS), aeronautical information service (AIS) and aeronautical operational control (AOC). The Conference agreed on some recommendations as noted below. 

1.3 This Working Paper suggests a plan for the next steps to be conducted by the FSMP in coordination with other relevant panels.

2. DISCUSSION


2.1 Following the discussions held at the 14th Air Navigation Conference on the Hyperconnected ATM concept, the Conference agreed on the following recommendation(s):


2.2 Recommendation 4.1/1 –Validation, standardization and implementation of the connected aircraft concept and air-ground connectivity strategy


That States:


a) together with industry stakeholders, evaluate the technical and operational aspects to further mature and validate the draft connected aircraft concept, including further assessing the hyper-connected air traffic management solution, and provide ICAO with the results; and


that ICAO:


b) further examine:



1) the need for and implications of leveraging commercial off-the-shelf non-safety aircraft connectivity solutions as a means to supplement current and future air-ground safety critical communications for air traffic management;



2) a strategy of future aeronautical frequency spectrum usage and the possible use of commercial services in frequency bands allocated for non-safety, in close coordination with the International Telecommunication Union, including safety assessments conducted by appropriate expert group(s), in a manner which avoids unintended consequences;



3) cybersecurity risks and mitigation measures in the context of the hyper-connected ATM solution.


c) further examine other components of the connected aircraft concept, including but not limited to;



1) interoperability and communication continuity across flight information regions;



2) minimum airborne and ground infrastructures to operate in a multilink environment while maintaining interoperability;



3) end-to-end performance requirements for new functions supporting air traffic services, aeronautical information service and aeronautical operational control;



4) evolution of electronic flight bag capabilities and its impact on aircraft avionics certification and operational authorization;



5) role of the humans in the connected aircraft concept;



6) exchange, use and integration of additional information obtained from aircraft;


d) update the draft connected aircraft concept, the long-term future connectivity strategy and relevant threads of the Aviation System Block Upgrade framework in the Global Air Navigation Plan to guide the development of ICAO provisions and guidance material, as necessary, taking into account input from the Conference and the results of the States’ evaluation;


e) conduct a comprehensive gap analysis to identify areas requiring ICAO provisions and guidance to support the safe, globally harmonized and interoperable implementation of the connected aircraft concept, taking into account input from the Conference; and

f) update relevant ICAO provisions and guidance material based on the updated draft connected aircraft concept and the comprehensive gap analysis above, as necessary. 


2.3 To this end, in particular with regard to Hyperconnected ATM concept, the recommendations b) 1), 2) 3) and c) 1) to 6) are relevant to be taken by, at least the FSMP, ATMRPP and/or the Communication Panel

2.4 Communication Panel via the DCIWG will work, after approval of the new job card by ANC, on Hyperconnected ATM and will focus on developing the Hyperconnected ATM CONOPS and High Level Requirements. Thanks to these activities, answers to several questions raised during the 14th Air Navigation Conference as well as during FMSP/18th and FSMP/19th meetings will be provided. This includes the questions related to the compliance with Performance Based Communications and Surveillance requirements and the definition of planned dedicated mechanisms (a secure channel, a performance and status monitoring function and a “switch with reversion” to safety links function) that would allow using commercial cabin connectivity systems to convey safety communications, with no impact and no new specific requirements on commercial connectivity systems.  Additionally DCIWG will coordinate with the ATMRPP in order to provide requisite HCATM  information, as needed, for the evolving Connected Aircraft concept.  

2.5 Before coordinating with the International Telecommunication Union in applying recommendation 4.1/1 item b) 2), on the examination of the strategy of future aeronautical frequency spectrum usage and the possible use of commercial services in frequency bands allocated for non-safety, it is recommended that DCIWG first provide requisite inputs the FSMP in order that the FSMP can perform the following actions:

2.5.1 review the HCATM CONOPS and High Level Requirements


2.5.2 coordinate with DCIWG and support it by identifying and provindg recommendations on HCATM performance aspects that are compatible with the current frequency regulatory framework


2.5.3 assess the HCATM concept from a spectrum perspective,  on the basis of the DCIWG deliverables (HCATM Concept and High Level Requirements)

2.5.4 reassess the need to coordinate with the International Telecommunication Union in light of the data and information resulting from above activities.

3. ACTION BY THE MEETING


3.1 The meeting is invited to:


a) note and review the contents of this working paper;


b) endorse the proposed line of action in paragraphs 2.5; 


c) wait for DCIWG to complete its work on Hyperconnected ATM before any decision on coordination with the International Telecommunication Union is made; and

d) Coordinate with DCIWG as necessary to mature the Hyperconnected ATM concept


— END —
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