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Is there an improvement in trajectory 
prediction accuracy for aircraft already within 
European airspace?  (I realise the larger 
benefit is on improved predictability for 
aircraft still outside European airspace) 
Aireon space-based ADS-B data provides very significant predictability improvements 
for inbound flights before entry in NM Area.  Traffic prediction accuracy is also 
improved for some intra-European flights or for inbound flights already in the NM area. 
These improvements originate from the additional coverage provided by Aireon space-
based ADS-B for some gaps  in the CPR data. If Aireon space-based ADS-B data fully 
overlap with CPR data, then trajectory prediction accuracy is not improved. 

Can ADS-B service substitute completely 
conventional radar surveillance systems for an 
ANSP? 
Aireon space-based ADS-B at present cannot completely replace  radar surveillance.  
Especially in the case of Air Traffic Control in the core area of Europe, radar or 
multilateration surveillance is still required as a complement to ADS-B. 

Does the signal in the ADS-B be duplicated 
between airplanes in the heavy traffic or heavy 
load on the signals ? 
ADS-B messages are transmitted over 1090Mhz frequency band, that is a finite 
resource. So particularly in congested airspace, with also heavy interrogations coming 
from ground interrogators, the band can suffer an overload. As the same band is also 
used by TCAS and SSRs, there is currently  monitoring in Europe of how such band is 
used, with the intent to optimize interrogations and so not put at risk such high value 
spectrum. We at Aireon are in full support of Eurocontrol's initiatives that are aiming 
to optimize spectrum usage, additionally because our receivers are not creating any 
interrogation being receivers only. 

Does the data also cover surface operations to 
monitor e.g. Runway occupancy time? 
Aireon's space-based ADS-B is collecting  all messages on all altitudes. For surface 
operations, CONOPS is really dictating the minimum required performances of 
surveillance feeds, and that plus the geographical area will determine how Aireon data 
can support operational usages. 
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Could you explain why is ADS-B not going to 
replace the CPRs? 
We have CPR data where the ADS-B data do not always provide the same coverage 
and/or data quality: we can have missing ADS-B data e.g. due to GNSS interference, 
non equipped flights, aircraft id can be missing, Etc.  This coverage difference implies 
we cannot implement Flight Activation Monitoring on ADS-B data.  

Did you measure any increase on the number 
of B2B and EFD messages being output to the 
network? 
We have evaluated the increase of EFD and PSFD by replaying several days of Feb 
2021 with and without ADS-B data. The increase in number of EFDs (when taking the 
periodic transmission EFDs into account) is around 11%.  When ignoring the periodic 
transmission, the increase is around 30%. This 30% is also the increase for the PSFD 
transmission (as the large majority of periodic transmission do not result in a PSFD). 

How does Aireon calculate the Time of 
Applicability for Position for raw and 
extrapolated 2D positions? How does Aireon 
calculate the Quality Indicators for 
extrapolated 2D? To what 2D resolution(s) 
does the Aireon IPC work to? 
Aireon has created an alghoritm that is doing a Time Difference Of Arrival in case of 
reception of the same message by more than one satellite, something that is 
happening in the large majority of the globe, because the orbits intersect at the at 
poles. With this, Aireon can mark in the CAT21 data format the field Independent 
Position Validation as valid or not valid, according to a precision that can be 
determined with the ANSP. More info on this can be found here: 
https://aireon.com/1090-global/esavs-paper-series-third-edition-aireon-independent-
validation-aircraft-position-via-space-based-ads-b/ 

From a safety and pricing point of view, is it 
healthy that Aireon, as an ANSP, has a 
monopoly on providing worldwide Space 
Based ADS-B services? 
Space reception of ADS-B messages is a proven concept that DLR initially tested and 
that Aireon later  implemented with an ad-hoc payload designed to make surveillance 
data reception compliant with ATS Surveillance standards. The other key enabler for 
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having the concept moved into day-by-day ATC operation is the usage of safety-of-life 
ITU protected frequencies, meaning having all satellite-to-satellite and satellite-to-
ground used frequencies fully protected. Aireon is owned by ANSPs and have taken a 
commercial approach purely based on delivered benefits. Having said that, nothing is 
preventing another entity to create a similar constellation, compliant with ATS 
Surveillance standards. 

Did you compare terrestrial ADS-B based 
prediction improvement vs. Satellite?  If so, 
how did they compare? 
We did some years ago an ETFMS prediction quality replay evaluation using terrestrial 
ADS-B data.  As these terrestrial ADS-B data mostly overlap with the CPRs, the 
improvements were less significant than what we achieve with the more global 
coverage provided by satellite based  ADS-B data.  This is more outspoken in regions 
that require oceanic coverage.  

Question to Michele, back to 2014-2015 it was a challenge to Aireon and 
EUROCONTROL to convince the aviation industry of the benefits, today space based 
ADS-B is delivering real benefits to aviation. Does Aireon plan adding space based 
COM? 

Current Iridium constellation is basically made by 2 payloads: the Iridium COM payload 
and the Aireon SURV. Aireon is only a surveillance data provider, but Iridium with the 
same satellites is able to provide COM (CPDLC, ADS-C and PushToTalk) . 

What is the typical correlation rate(%) of 
Aireon ADS-B vs the available "radar-based" 
CPR reports ? 
ETFMS correlates/associates position reports (such as CPR and ADS-B) with flights 
using the available report "key/identification" data elements such as aircraft id, 
departure airport, off block time, Etc.  Due to the specificities of Aireon space-based 
ADS-B data (no departure airport, no EOBT information, aircraft id sometimes missing, 
reports received for flights not flying in NM area), a higher proportion of ADS-B reports 
(up to 30%) are ignored compared to CPR reports (up to 5%). For the CPR, the 
proportion of ignored reports depends a lot on the originator, depending on e.g. if and 
how they filter VFR flights. For Aireon space-based ADS-B, the largest  part of non 
correlating reports are due to position reports in the NM Area of Interest volume.  In 
this volume many flights are not in ETFMS as their trajectory does not enter the NM 
area. 

Any plans for deploying ADS-B in the Middle 
East and Africa region for better integration? 
About half of the African airspace is under long term contract with Aireon already. 
ASECNA for example is our lead ANSP in the region, who has been operational with 
Aireon data since Jan 2020. Additionally, in the Middle East, there are several 
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interactions and indeed Aireon's view is to be seen as common layer of ATS 
Surveillance across different regions. 

When the S/W changes aiming at integrating 
ADS-B data to ETFMS, will the safety support 
assessment or safety assessment be 
followed?   
The ETFMS release integrating Aireon space-based ADS-B data was put in operation 
the 27 of April 2021.    The safety support assessment and deliverables were  provided 
to EASA for review.   EASA sent an acceptance letter to introduce the change. 

Could you please elaborate why the coverage 
stops at FL600? 
In principle, there is no limitation at FL600. 

Could new entrants for higher altitude 
operations, above FL600, make use of the 
service? 
Yes, new entrants above FL600 should be able to use the service. 

Thank you for the presentations ! 2 questions 
1) Is it correct that the position data is also
available to the airspace users (airlines)
through Network Systems (NOP/CHMI) or is it
only available to the Network Manager internal
ETFMS systems ? 2) If there is a discrepancy
of position/time data between CPR and ADS-B;
which one is used as the "correct" one ? Thanks
!
"1. ETFMS uses a.o. CPR and Aireon space-based ADS-B raw data to provide a ""value 
added"" airborne trajectory, reflecting the past received position reports and including 
a prediction of the future trajectory. NM does not publish the raw position reports. 
Various NM interfaces (B2B or B2C) are publishing or showing this ""value added"" 
airborne trajectory.  Note that in case no significant deviation is observed, the 
trajectory is in any case recalculated and published every 10 minutes.  
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2.We have compared the latlong/time/level between Aireon space-based ADS-B and
CPR. We have found no significant differences. Based on that, CPR and ADS-B reports 
are handled with the same logic, there is no priority of one over the other."

What is the location point precision? 
It depends on the specific space-based ADS-B report and is reflected in the quality 
indicators. Aireon space-based ADS-B positions are generally highly accurate. 

Infrastructure: How do we receive the data? 
(Internet or Leased line?)  Do we reuse NM B2B 
infrastructure? 
ADS-B data is received from Aireon using the AMQP protocol over a VPN. Aireon's data 
is only for EUROCONTROL internal usage.  

Impact of EFDs: ADS-B leads to 2x more 
position records => means 2x more EFDs? As 
E.g France a better visibility (through EFDs)
thanks to ADS-B input? typically for Trans-
Oceanic flights.
We have evaluated the increase of EFD and PSFD by replaying several days of Feb 
2021 with and without Aireon space-based ADS-B data. The increase in nr of EFDs 
(when taking the periodic transmission EFDs into account) is around 11%.  When 
ignoring the periodic transmission, the increase is around 30%. This 30% is also the 
increase for the PSFD transmission (as the large majority of periodic transmission do 
not result in a PSFD). The improvement of predictability is more important for inbound 
flights (e.g. trans-oceanic) than for intra-european flights, and the improvement is 
larger  in the "border ACCs" of the NM Area. But the prediction quality improvement is 
also visible in the more "inner" ACCs. There are also improvements for intra-european 
flights in some areas not covered by CPR that are now covered with Aireon space-
based ADS-B position reports. 

Is there still an intention to deploy CPR 
collection in Turkey? 
It is still recommended to deploy CPR collection in Turkey e.g. to enable Flight 
Activation Monitoring functionality or to ensure a better coverage using both CPR and 
ADS-B.  

As Philippe Waroquiers mentioned, we have no ADEP/ADES/EOBT in the data so 
regularly we get confusion between an inbound late flight and an outbound delayed 
flight, as there is no indication in the ADS-B data allowing a non-ambiguous choice of 
specific flight leg (when AO uses same callsign for both legs). Are there any plans to 
enhance this in the future? 
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Adding ADEP/ADES/EOBT in the ADS-B possibly requires significant change to the 
standard and the equipment.  Adding data also impacts the necessary bandwidth. This 
is considered as a significant change and is currently not envisaged. 
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