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SUMMARY


The paper provides a report of the Live Global ATN Demonstration which took place during the EUROCONTROL/IATA ATN Seminar on 24 April in Brussels.
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Attachment: Global ATN Demonstration Participants


�
Summary


The feasibility of the Aeronautical Telecommunication Network (ATN) has been proven during an Live Global ATN demonstration at EUROCONTROL Head Quarters in Brussels. The demonstration took place on 24 April 1996 as part of the IATA-EUROCONTROL ATN Seminar entitled “On the Threshold of the ATN” .


The demonstration, which was co-ordinated by EUROCONTROL, involved all States and Organisation currently managing ATN demonstration and validation projects. For the first time, all currently available experimental ATN systems were successfully integrated in a communication infrastructure especially set-up for the demonstration. The very fact that these independently developed systems did interwork is a testimony to the ATN concept.


The demonstration was divided in the following three parts:


Part 1 was a demonstration of a Controller Pilot Data Link Communication  Human Machine Interface using simulated traffic and messages.


Part 2 was a demonstration, using the communication infrastructure, of Controller Pilot Data Link Communication between an operator in Brussels and an operator on board an aircraft of the FAA experimental centre in Atlantic City (US).


Part 3 was a demonstration of the Automatic dependent Surveillance (ADS) - Europe infrastructure through which equipped commercial and research aircraft provide live ADS reports to ground systems. During this part of the demonstration the NLR research aircraft was flying from Amsterdam to Brussels where it made two orbits. The flight was live tracked during the demonstration on the ADS displays. When the aircraft was making the two orbits, the aircraft was shown on the video screens next to the ADS position reports.


The demonstration took place in the modern EUROCONTROL multi media Europa Room for an audience of +/- 200 persons. The ATN systems in Brussels were installed in the Control Room of the Europa Room. The images on the screens were shown to the audience through the video system of the Europa room using a professional camera system consisting of 4 cameras.


The Global ATN Demonstration has demonstrated that:


Independently developed ATN systems based on common draft ICAO standards interoperate.


The ATN concept works.


The ATN can support operational applications


Furthermore, the demonstration demonstrated the excellent co-operation between all parties involved in the standardisation and implementation of the ATN.


Finally, the demonstration was the “live”  evidence that the ATN is on the “Threshold” of implementation.


Preparations


The preparations for the demonstration started in January during a kick-off meeting at which a project plan and responsibilities were agreed. Between the kick-off meeting and the actual demonstration the activities can be divided in two categories. The first category consisted of the technical preparations the second category consisted of the organisational preparation and general management.


One of the first steps in the technical preparations was to agree the physical and functional topology as well as the actual ATN systems which would be included in the topology. The physical topology specifies how the ATN systems are physically interconnected whereas the functional topology shows via which paths the systems interchange data. The physical topology used for the demonstration is shown in the figure below:
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From the above figure it can be seen that the infrastructure included a high number of different ATN systems and (sub-)networks. The infrastructure included systems and networks in the United States, UK, France and Belgium. Unique is the fact that two ATN mobile subnetworks (i.e. Mode S and Satellite) were included in the infrastructure.


The functional topology which is shown below was the basis for the system configuration specification. This specification included amongst others all the addressing information.
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The boxes in the figure represent the ATN Routing Domains which  were configured for the demonstration. 


The next step in the technical preparation following the specification phase consisted of testing the international X.25 connections and interoperability tests between the ATN systems. This step was followed by the shipment and installation phase which commenced two weeks before the demonstration.


In a total of three days, the complete infrastructure was integrated and all the systems were successfully installed and tested. The general rehearsal took place two days prior to the demonstration. 


The integration of the infrastructure to support the demonstration can and should be considered as a validation exercise on its own. It clearly proved the feasibility of the ATN concept to integrate different systems and networks from different providers. It also demonstrated that it is possible to use an existing X.25 networking infrastructure as subnetwork in the ATN.  





Demonstration


Part 1 of the demonstration did not use the infrastructure as shown above but  used a standalone notebook. This part of the demonstration showed a Human Machine Interface (HMI) through which a ATC controller can use Controller Pilot Data Link Communications (CPDLC). A simulated synthetic radar picture with simulated traffic was used to demonstrate the HMI. 


For part 2 of the demonstration the ATN research aircraft of the FAA experimental centre had to take-off. Shortly before the start of part 2 of the demonstration the operators in Brussels were informed that for non-technical reasons the aircraft could not take off. Alternatively, the demonstration was given with the aircraft parked at  the ramp. From an ATN demonstration point of view this did not imply a change. CPDLC messages were exchanged between the operator in Brussels and the operator on board the research aircraft in Atlantic City using the ATN infrastructure including the Mode S mobile subnetwork. By means of a voice link between the operator in the aircraft and EUROCONTROL, the aircraft operator could verbally confirm the receipt of a message send from Brussels. In this way the audience could get an impression about the transit delays. The average delay between sending a message and receiving a confirmation message (i.e. two ways) was between 7 and 10 seconds.  During this demonstration the ATN infrastructure operated without any problems. 


One of the dependencies for part 3 of the demonstration (i.e. the ADS-Europe demonstration ) was the availability of live aircraft. The commercial aircraft equipped with ADS Europe (compliant) equipment are in normal airline operation and hence may or may not be available at a given period. However, the NLR research aircraft (Citation II) was especially scheduled to fly for the demonstration so that in the worst case at least one live aircraft would be available. Furthermore it was possible to replay tracks from the previous days.  The demonstration showed how an ADS contract can be established and changed. Several ADS tracks were displayed. 


The highlight of the demonstration was the flight of the NLR research aircraft from Amsterdam (Schiphol) to Brussels. The flight could live be followed on one of the ADS Europe displays which received GPS derived position reports from the ADS equipment onboard the aircraft. Special permission had been received from the Belgium ATC authorities to fly at 1000ft overhead the EUROCONTROL building and to make two orbits. Once the aircraft was in visual range from the EUROCONTROL building a split screen was presented to the audience with on one side the ADS flight track and on the other side the aircraft using a camera which was positioned on top of the roof. 


Also during this demonstration the ATN infrastructure including satellite subnetworks, X.25 Wide Area Networks, various ATN routers and Local Area Networks, was stable and operated without any problem.





Conclusions and next steps


The installation and testing of the ATN infrastructure was on it own a extensive validation exercise. The fact that all independently developed systems did interwork is a testimony to the ATN concept and contributes to the validation of the underlying draft ICAO ATN standards.


The demonstration showed that the ATN can support operational applications like Controller Pilot Data Link Communication (CPDLC) and Automatic Dependent Surveillance (ADS).  


The ATN infrastructure included experimental ATN systems which will be the basis from which operational systems will be developed. Therefore it can be concluded that the ATN is on the Threshold of implementation.


The Global ATN Demonstration is a milestone on the path towards ATN implementation. The validation of the ATN continues and will result in validated ICAO and Regional ATN standards.


Projects in the United States and Europe have been established to develop (pre-)operational airborne and ground based ATN systems. In parallel with these projects detailed ATN implementation plans are being developed. Based on the project investments is clear that the ATN has been accepted as THE aeronautical communication infrastructure to enable evolution of Air Traffic Management.
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ATTACHMENT


Global ATN Demonstration


Participants





The Global ATN Demonstration has been the result of excellent and efficient international co-operation between Administrations, Organisations and Industry. This chapter provides background information on the main participants .





UK NATS


National Air Traffic Services Ltd. (NATS) is jointly responsible to the UK Civil Aviation Authority and the Ministry of Defence for the provision of air traffic services in the UK. It is also responsible for the planning, provision and maintenance of radar’s, navigational aids and communications.


NATS, together with it’s industry partners, has been carrying out live ADS trials since September 1992. The trial system was designed to be upgraded so that it would comply with the evolving ICAO SARPs for ADS, AMSS and ATN. In December 1994 the European Commission awarded a contract to the ADS EUROPE consortium in which NATS is lead partner together with DNA/Sofreavia(France) and NLR(Netherlands). The ADS EUROPE trials are the first to use satellite and ground network communications standards compatible with the future ICAO ATN and use Routers developed by both EUROCONTROL (Trials ATN Router TAR) and the EURATN consortium. Aircraft have now been equipped and trials are in progress.


NATS has  participated in the ADS EUROPE demonstration in which an ATN Router (TAR) at Bournemouth provided British Airways and Lufthansa aircraft with access to the ATC Ground Systems (ATC GS) at EUROCONTROL via the Goonhilly (UK) GES. One of the ATC GSs installed at EUROCONTROL was a duplicate of the system installed at the Air Traffic Management development Center, Bournemouth.





Sofreavia/DNA


The French DNA is responsible for the provision of Air Traffic Services in France.  Sofréavia, its associate, for export actions throughout the world. These organisations participate jointly in both ATN standardisation and implementation projects.  This co-operation has allowed substantial support for the ICAO ATN standardisation process via provision of key technical experts, and has resulted in joint DNA/Sofréavia participation in and management of several major European ATN-related implementation projects, most of them are co-operatively funded by the European Commission, EUROCONTROL and the participants themselves.  DNA/Sofréavia is the Project Leader for the EURATN project, which resulted in the first deployed European experimental ATN, and for the ProATN project, with the goal of developing pre-operational, pre-industrial and certifiable ATN systems.  DNA/Sofréavia play a leading role in the ADS Europe project, to which they have contributed EURATN-based ADS ground systems.


DNA/Sofréavia  participated in the ADS Europe demonstration, in which a DNA/Sofréavia EURATN-based Router in Toulouse (France) provided KLM, Air France and NLR aircraft with access to the ADS Europe End Systems at EUROCONTROL in Haren (Belgium) via the French Aussagel GES.  One of the End Systems which was installed at EUROCONTROL has been developed by DNA/Sofreavia based on EURATN technology.





NLR


The National Aerospace Laboratory NLR is the central institute in the Netherlands for aerospace research. NLR carries out applied research and provides technical assistance under contract to civil and military customers in the Netherlands and abroad. In the field of aircraft use activities for Air Traffic Management research are steadily increasing. The work focuses on ATM-concepts, airports, safety, human-machine-interfacing and air/ground integration. NLR participates in a number of EUROCONTROL ATM-programmes (PHARE demonstration programmes, Experimental FMS, EURATN, PATN and Data Link Processor Unit) and projects for the EU (APAS and 4th Frame Workprogramme) with its moving base research simulator, both its research aircraft and its air traffic control research simulator.  


As a partner in the ADS Europe programme NLR has been flying its Cessna Citation II research aircraft, equipped to the ICAO ATN and ADS standards, to investigate operational scenarios, such as those involving apparent 'holes' in satellite coverage, which cannot be done adequately with actual passenger-carrying flights. The effect on ADS transmissions of a manoeuvring aircraft can also be researched thanks to the on-board instrumentation and a data recording system. Recording of the data of the aircraft's GPS-receiver, also permits time delays of the ADS transmissions to be quantitatively assessed, by comparison of data recorded on-board and data received by the ground stations.





Federal Aviation Administration Technical Center


The FAA Technical Center is the national scientific test base for FAA research, development and acquisition programs.  Technical Center activities involve test and evaluation in the following areas: air traffic control, communications, navigation, airports, and aircraft safety and security.  At any one time, about 150 projects are under way at the Center, most assigned by FAA headquarters.  Validation of the ATN is one of these projects.  The Center supports ATN validation activities by providing ground and airborne ATN test facilities.  Center test pilots operate a fleet of specially instrumented aircraft that range in size from small planes to helicopters and large transports.  These “flying laboratories” are used to flight test new ATN airborne equipment and proposed operational procedures.


The FAA Technical Center, in collaboration with the Mitre Corporation, has demonstrated one of the ATN applications, CPDLC, utilising the Mode S subnetwork.  A production Mode S interrogator, an ASR-9 surveillance radar, a prototype Ground Data Link Processor and a prototype ATN Router, supplied by Mitre, were the key ground components, while a commercially available Level 4 Mode S data link transponder, prototype Aircraft Data Link Processor and ATN Router were located on the project aircraft.





SITA


SITA’s commitment to the ATN began in 1990 with the FAA -sponsored ATN Project, managed by the MITRE Corporation. SITA initial ATN validation activities were  followed  in 1993 with the participation to the American Airline Joint Venture Program where SITA is validating the integration of ATN and the new VDL subnetwork services .


On the European front , SITA has lead the development of key mobile routing elements in the CEC , EUROCONTROL sponsored EURATN program . These elements are currently deployed in the EURATN demonstrator and initial European ATN trials configurations.


Today SITA is able to provide a pre-operational ATN Air/Ground service based on I.C.A.O ATN Internet SARPs  V3.0 , with access to AMSS DATA-3 network. This service is being refined to support the ICAO CNS/ATM-1 Package and VDL as it is being defined.


In support of the ATN demonstration, SITA has provided ATN backbone services, interconnecting ATN Systems located in various North Atlantic countries to the demonstration site.





ARINC


ARINC is the leading air-ground data communications service provider for the aviation industry.  We operate the ACARS VHF data link in North America and the GLOBALink (TM) satellite data link service world-wide.  ARINC processes over 9 million message per month from over 4600 aircraft.  We have contributed our knowledge and expertise to the ATN definition and development activities for several years.  ARINC’s contributions have included standards definition, prototype development, modelling analysis, and trials communications.  Currently, ARINC is providing the satellite data communications for the AVPAC/DUTCH Initiative (ADI), and will be providing VDL communications next month when VDL-equipped aircraft become available.


ARINC has contributed to both the UKCAA and the FAA demonstrations of the Global ATN demonstration.  ADS information from United aircraft was delivered via ARINC’s GLOBALink (TM) satellite service and routed through ARINC’s ATN Router to the UKCAA.  For the FAA demonstration, ARINC provided the ground connectivity at the FAA Technical Center to deliver the ADS and CPDLC traffic via ARINC’s packet network to the MITRE end-systems at Brussels for routing and display.





EUROCONTROL


EUROCONTROL Experimental Centre


The EUROCONTROL Experimental Centre (EEC), located about 30 km south of Paris, at Brétigny-sur-Orge, was established in 1962. Its function is to provide support for the study, design, development and improvement of air traffic control systems, primarily for EUROCONTROL Member States, but also, by arrangement, for the air traffic autho�rities of any other State. The EEC now has extensive simulation facilities, both real time and model-based, and advanced equipment for studies and applied research.


Regarding ATN, the EEC works in the context of the EATCHIP ATN, Mode-S and ADS/ Satellite projects. Its activities include  ICAO SARPs  validation, interoperability experiments, trials, simulations, and performance analysis. The EEC collaborates closely with ongoing third party ATN and ADS related projects, such as ADS Europe.


The EEC contributed to the demonstration of the Trials ATN Router and its ground ADS segment, which runs software developed by NATS, UK, for use in the ADS Europe Project.  The EEC participated in the establishment and running of the demonstration ATN network infrastructure and provided support for the ADS Europe demonstration.





EUROCONTROL Head Quarters


EUROCONTROL Head Quarters is co-ordinating the operational use, design and implementation of the ATN in Europe and contributes to the ICAO standardisation and validation process. Furthermore, EUROCONTROL has launched and is managing programmes for the development and implementation of experimental and reference ATN systems.


The contribution of EUROCONTROL Head Quarters to the Global ATN Demonstration can be divided in to parts:


Overall technical Co-ordination and Management.


EUROCONTROL  hosted the IATA ATN Seminar which embraced the Global ATN Demonstration. Since January EUROCONTROL has been co-ordinating and managing the preparations for the demonstration. The activities included amongst others, planning, detailed technical co-ordination, topology design and publicity.


Demonstration of Controller-Pilot Data Link Communications (CPDLC) on the EUROCONTROL DED-2 Rapid Prototyping Facility (RPF)


The DED-2  Rapid Prototyping Facility is a tool for prototyping new features for the EATCHIP Phase III development. The tool is primarily used for visualising improvements in the Human Machine Interface (HMI),  testing new concepts e.g. SYSCO (ATC System Co-ordination) and AGDL (Air/Ground Data Link) applications, and for developing functional specifications.
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