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Executive Summary

Data communications has been identified in the ATM Strategy for 2000+ as a key enabler for a number of operational improvements which are essential to further growth of air traffic capacity. A key element of future communications concept is the Aeronautical Telecommunication Network (ATN) which will provide a common framework for the integration of the various air/ground and ground/ground network technologies into a seamless whole, i.e. an aeronautical internet. The ICAO Standards and Recommended Practices (SARPs) for the ATN and associated air/ground subnetwork technologies have recently been completed and published. The various ICAO Regional Planning Groups are now responsible for the development of regional ATN implementation plans being part of the overall CNS/ATM implementation plan for a given region.

The ATN Implementation Task Force (ATNI-TF) has been tasked to prepare the roadmap for ATN deployment in Europe and to provide the underlying cost/benefit analysis and business case. The ATNI-TF has pursued its work programme from early 1997 until May 1999 and has produced the following key deliverables:

· Proposed European ATN Implementation Plan describing the envisioned deployment of ATN systems and ATN communication services in the EUR Region up to the year 2018 and presenting the associated implementation objectives, architecture, organisation and time schedule.

· Strategic Business Analysis for the ATN analysing the feasibility and suitability of ATN as the primary integrated data communications network serving aviation in Europe and providing the financial justification for implementing the ATN in Europe through a qualitative analysis of ATN costs and benefits.

· ATN Administrative Structures and Institutional Issues Report identifying and proposing solutions to the institutional and administrative issues that need to be resolved in order to introduce the ATN into the operational European ATS communications infrastructure.

The work of the ATNI-TF was accompanied by a significant evolution of the relevant environment which had to be taken into account by the TF when developing its findings and progressing ATN implementation planning. The decision to upgrade ACARS to ATN-compliant VDL Mode 2, the approval for a NAS-wide national implementation of ATN-compliant CPDLC services over a VDL Mode 2 infrastructure in the US, the encouraging results of the CNS/ATM Focus Team (C/AFT) datalink cost/benefit analysis, the announcement of major US airlines to equip with ATN, the extension of PETAL-II, and the emerging European LINK 2000+ programme are major examples that visible momentum is building behind ATN acceptance and implementation. 

Overall, the ATNI-TF has concluded that the ATN represents a feasible strategic solution for a common integrated high-performance communications infrastructure serving the aeronautical data communication needs well into the next century and being a key enabler for the operational improvements identified in the ATM Strategy for 2000+.

In its deliverables, the TF has outlined an evolutionary and incremental path for a phased implementation of this enabling communications infrastructure in the EUR Region, has identified the cost and benefit drivers as well as the opportunities and barriers associated with this large-scale and long-term deployment, and has proposed the necessary administrative and institutional arrangements. A number of specific recommendations have been identified and documented in this report which will facilitate and progress ATN deployment along the proposed implementation strategy. The actual rate of deployment, however, will depend on the collective commitment of the stakeholders.

A number of stakeholders are currently joining efforts and co-ordinating schedules to progress the first stage of European implementation of an operational datalink infrastructure and operational datalink services in the context of the emerging LINK 2000+ programme.
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1. Introduction

1.1 Objectives and Scope

The Aeronautical Telecommunication Network (ATN) Implementation Task Force (ATNI-TF) was established under the auspices of the European Air Traffic Management Programme (EATMP) in order to identify, document and where appropriate resolve the issues related to the deployment of the ATN in Europe. In particular, it was entrusted with the development of the European ATN Implementation Plan proposing the architecture, scenario, schedule and roadmap for the deployment of ATN services and systems and presenting a set of recommendations that will facilitate the implementation of the ATN in the ICAO EUR Region. The terms of references and the detailed task description of the ATNI-TF are at Appendix C of this report for reference.

The ATNI-TF has pursued its work programme from spring 1997 until May 1999 under the chairmanship of Eurocontrol. Active participation in the ATNI-TF included representatives from France, Germany, IATA, Italy, the Netherlands, Spain and UK. During this period the ATNI-TF has held a total of 8 meetings for co-ordination and review and has prepared an Interim Report [12]
 and this Final Report to present its findings and conclusions.

The geographical area considered by the ATNI-TF comprises the whole EUR Region. This large area has been selected in the light of the geographical scope and responsibility of the European Air Navigation Planning Group (EANPG) which has the final authority for the implementation planning in Europe. It is expected that the Proposed European ATN Implementation Plan prepared by the ATNI-TF as a major attachment to this report [123] will, following EATMP approval, be presented to the EANPG and will form the nucleus and guideline for the ATN implementation planning of this body
.

The time horizon considered by the ATNI-TF is the period 2000 until 2018. While full ATN implementation in the EUR Region is expected to stretch over a period of almost two decades, the overall implementation process has been split into three well defined periods: Initial ATN Implementation ranging from 2000 to 2006, Advanced Interim ATN Implementation ranging from 2006 to 2012, and Full EUR Region ATN Implementation ranging from 2012 to 2018. The deployment scenarios and architectural designs which have been developed for these phases differ, by nature, in their level of granularity but are on a consistent and evolutionary upgrade path towards a fully-fledged ATN implementation in Europe.

While the ATNI-TF has covered the full ATN implementation period in general, the definition and realisation of the concrete steps during the initial ATN implementation phase have been separated out and are under detailed definition in the context of the LINK 2000+ programme. The proposed LINK 2000+ programme is a co-operative venture of Eurocontrol, national air traffic service organisations (ATSOs) and aircraft operators (AOs) aiming at the early implementation of operational air traffic service (ATS) and aeronautical operational communication (AOC) services supported by data link in the high-density air traffic area of Europe (c.f. section 2.5). Whereas the LINK 2000+ programme focuses on the initial implementation of an air/ground ATN within a limited geographical area, the deliverables of the ATNI-TF present the full scope of ATN implementation within the longer term and are, by definition, more high-level and visionary.

Whilst the ATN is designed and has the potential to accommodate all aeronautical data communications, the ATNI-TF concentrated on those related to the provision of ATS. Requirements of aircraft operators have been considered and reflected through the active involvement of IATA in the ATNI-TF. The remaining stakeholder groups (in particular airport operators (APOs) and aeronautical communication service providers (ACSPs)) have not been ignored but the planning related to these stakeholders is largely based on educated assumptions and consequently subject to further validation and amendment.

1.2 Report Structure

The Final Report of the ATNI-TF comprises a main part (i.e. this document) and a set of three attachments which have been organised as individual, self-contained documents. The overall structure and hierarchy of these documents is illustrated in Figure 1.
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Figure 1: Structure of ATNI-TF Final Documentation

The Main Part is confined to describing the key findings of the individual work packages of the ATNI-TF work programme (see section 1.3) and to presenting the set of final recommendations and conclusions of the ATNI-TF. The three attachments contain all the detailed discussions, analysis, planning and background information supporting the findings, conclusions and recommendations of the ATNI-TF.

Attachments have been included for the:

· Proposed European ATN Implementation Plan

This attachment describes the envisioned deployment of ATN systems and ATN communication services in the EUR Region up to the year 2018. This planning document presents ATN implementation objectives, an implementation strategy, transition principles, a target architecture and an implementation schedule, and discusses potential opportunities enabling and potential barriers hampering implementation of the ATN in Europe.

· Strategic Business Analysis for the ATN

This attachment provides for the financial justification for implementing the ATN in Europe through a qualitative analysis of ATN costs and benefits identifying the linkages between the development of the enabling infrastructure that drives the investment costs and the operational improvements that will deliver benefits. Furthermore, it makes a strategic case for a common integrated data communications network serving aviation in Europe and identifies incentives for stakeholders.

· ATN Administrative Structures and Institutional Issues

This attachment identifies and proposes solutions to the institutional and administrative issues that need to be resolved in order to introduce the ATN into the operational European ATS communications infrastructure.

This document, i.e. the main part of the Final Report of the ATNI-TF, is a high-level synopsis of the work of the ATNI-TF achieved to date in general and of the three attachments in particular aiming at managers and decision makers. Consequently it provides a concise overview and is at a less technical and detailed level than the attachments. It has the following structure:

Chapter 1 presents the mission, objectives and scope of the TF work followed by an overview of its deliverables and work programme, the key principles adopted by the TF in pursuing this work programme as well as the context of the TF work related to other projects, groups and organisations.

Chapter 2 describes the evolving environment in which the TF has had to operate and the key issues that it had to take into account as it developed its findings. For example, the  requirement to upgrade ACARS, the FAA decision to implement ATN/VDL, the work of the airline CNS/ATM Focus Team (C/AFT), the PETAL II extension and the relationship to the LINK 2000+ programme. 

Chapter 3 contains a summary of the work performed, the final results achieved and the key decisions, recommendations and conclusions made by the TF for each of the four main ATNI-TF work packages.

Chapter 4 provides the set of overall conclusions and recommendations of the ATNI-TF.

1.3 Work Programme and Deliverables

Based upon its terms of reference, the ATNI-TF has defined the following work programme to meet its objectives and to develop its deliverables:

Work Package
Objectives
Deliverable

ATN Implementation Planning
Develop planning of ATN services and ATN systems

Specify methods, organisation and conditions required for ATN implementation

Proposed CIP implementation objectives

Prepare input to EANPG

Co-ordinate and consolidate European ATN implementation projects and initiatives
Proposed European ATN Implementation Plan [123]

Business Analysis
Capture and analyse communication infrastructure and service requirements

Develop cost benefit analysis for ATN in Europe

Assess feasibility of ATN implementation in Europe

Prepare business case
Strategic Business Analysis for the ATN [4]

Administrative and Institutional Issues
Identify and compile institutional, legal and procedural issues related to ATN deployment and operation in Europe

Develop proposals and recommendations for the resolution of these issues

Co-ordinate with ATNII study
ATN Administrative Structures and Institutional Issues [126]

Marketing Strategy
Collect and analyse ATN-related press articles and publications

Implement marketing strategy to increase ATN awareness within aeronautical community

Prepare and release publications promoting ATN implementation
Set of ATN-related press articles and publications

Analysis reports of ATN-related publications

North/Eastern European ATN Workshop Report [131]

Table 1: ATNI-TF Work Programme and Deliverables

The deliverables prepared by the ATNI-TF are listed in the last column of Table 1. The Proposed European ATN Implementation Plan, the Strategic Business Analysis for the ATN, and the ATN Administrative Structures and Institutional Issues document are attachments to this Final Report which have been arranged as self-contained stand-alone documents.

The deliverables from the marketing strategy work package, i.e. the complied set of ATN-related publications, the associated analysis reports, and the ATN workshop report are for information only and are available on request.

With respect to the deliverables listed in the terms of reference (TOR) of the ATNI-TF, which are at Appendix C of this report, the following cross-reference with the deliverables prepared by the ATNI-TF can be established:

· The ATN feasibility report and the high-level service and communication requirements are contained in the Strategic Business Analysis for the ATN as Chapter 4/Annec C and Annex B respectively.
· The proposed CIP objectives for ATN implementation have been included as Appendix F in the Proposed European ATN Implementation Plan.

· The identified institutional issues and proposed resolutions can be found in Chapters 3 and 4 of the ATN Administrative Structures and Institutional Issues document.

· ATN implementation and operation procedures as well as an interface specification to other regions have not been produced by the ATNI-TF as the current level of ATN implementation planning in Europe and elsewhere is not appropriate to progress these detailed subjects with sufficient level of granularity.

· The lack of quantified data for ATN implementation costs and for operational benefits did not allow to prepare a full cost/benefit report on the ATN at this time. However, the ATNI-TF has identified the major cost and benefit drivers and has performed a qualitative ATN business analysis including an initial financial appraisal.

1.4 Co-ordination with Other Groups and Projects

One of the key principles embodied in the work programme and working procedures of the TF was to consider and make use of relevant results and deliverables prepared by related initiatives and projects, as appropriate and feasible. In this context, a close co-operation has been established in particular with the

· ATN-Compliant Communications European Strategy Study (ACCESS). This project co-sponsored by the European Commission’s programme in the field of Trans-European Networks – Transport (TEN-T) aimed at defining the architecture of the initial ATN in Europe.

· ATN Institutional Issues Study (ATNII). The objective of this European Commission study was to analyse the non-technical obstacles which could affect the operational implementation of the ATN and to develop organisational, regulatory and institutional configurations capable of facilitating the implementation of the ATN. 

To ensure consistency between these activities and the progress of the TF, the ATNI-TF has worked closely with the representatives of these projects. Members of the ACCESS and ATNII team have participated in the ATNI-TF meetings. Furthermore, relevant activities and events have been co-ordinated, issues and ideas have been discussed, results have been exchanged and documents, deliverables, and ATN implementation planning material have been mutually reviewed.

Co-ordination of the activities of the ATNI-TF with the European Air Navigation Planning Group (EANPG) aimed at amending the European Air Navigation Plan (EUR ANP) with respect to the implementation and deployment of datalink services and the ATN in the EUR Region. A paper on this subject (jointly co-ordinated through IATA and Eurocontrol) [132] was submitted to the Aeronautical Fixed Services Group (AFSG) and a draft amendment text of the EUR ANP has been developed by the ATNI-TF [Appendix G of reference 123] based on the Proposed European ATN Implementation Plan. The AFSG Future Planning (FP) Group is expected to progress this material for inclusion in the EUR ANP and to make it available for approval to the next meeting of EANPG (at the end of 1999) on behalf of the AFSG.
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Figure 2: ATNI-TF in Context with Related Projects, Groups and Organisations

A workshop in Riga (Latvia) was held in August 1998 to discuss ATN implementation with North/Eastern European States and to exchange plans and information on ATN-related developments [131].

The views and plans of the aircraft operators with respect to ATN implementation have been included in the TF’s deliberations through representation of IATA and IAOPA at meetings of the TF and through information provided to or collected by the TF.

Furthermore, the TF has undertaken a comprehensive analysis of relevant documentation produced by groups such as the EATMP FCOT, ODT, COMT, NATSPG/CADAG, IATA, FAA and others to ensure that the European ATN implementation planning is in line with current developments and compliant with agreed strategies. 

Figure 2 illustrates the context of the work of the ATNI-TF with respect to related projects, groups and organisations. It should be noted that this figure presents the perspective of the ATNI-TF with respect to these entities and may not be complete concerning the relationships between these entities.

The Evolving Environment

Since the inception of the ATNI-TF, the environment within which the TF was supposed to progress the planning of ATN implementation in Europe has significantly evolved. Events have been moving rapidly during the preparation of the TF’s deliverables to the extent that visible momentum is building behind ATN acceptance and implementation. The most important events and developments are summarised in the following sections.

1.5 ICAO SARPS Publication

The standardisation and validation of the initial set of ICAO SARPs for ATN (referred to as CNS/ATM-1 Package SARPs) was completed in late 1997 following a three year period of extensive validation using simulation, prototype development, laboratory experiments, and pre-operational trials.

The ICAO Air Navigation Conference (ANC) performed its final review of the ATN SARPs in early 1998 and has approved them for publication in Annex 10 to the Chicago Convention. The “core” ATN SARPs, containing the general high-level provisions concerning interoperability of ATN systems, have been included in amendment 73 to Annex 10 while the detailed technical provisions have been published in ICAO Doc 9705-AN/956 (1st edition, 1998) entitled Manual of the Technical Provisions for the Aeronautical Telecommunication Network (ATN). The effective date for both amendment 73 to Annex 10 and Doc 9705 is 5 November 1998. Doc 9705 will be amended on an annual basis, if necessary, with amendment 1 being scheduled for November 1999.

1.6 ACARS Upgrade

AOC has grown to become a major element in the business operations of commercial airlines. The increasing importance of air/ground data communications in fleet operations and the inability of the present ACARS system to meet evolving needs for enhanced AOC/AAC applications have generated requirements for an improved air/ground data communications service and a more efficient use of scarce frequency resources.

The expected severe shortage of ACARS capacity in both Europe and overseas has stimulated the transition of existing AOC applications (i.e. so-called ACARS applications) from the character-based ACARS system to the bit-oriented ATN-compliant VDL Mode 2 data link system.

The ACARS to VDL Mode 2 transition has become a key issue within the discussion on the introduction of data link based communication services in general and the adoption of an ATN-based architecture in particular. The technical discussion on the preferred transition option takes primarily place within the AEEC Data Link System Committee. Currently there is a trend towards a solution which implements existing ACARS applications directly over the data link protocol (Aviation VHF Link Control, AVLC) of the VDL Mode 2 system, known as ACARS over AVLC (AOA). Although this solution does not provide for the de-coupling of the applications from the specific datalink technology used (which is one of the key benefits of the ATN), the AOA upgrade would be a first phase towards full ATN implementation.

Within the context of the necessary replacement of out-dated data link technology onboard of aircraft, the deployment of ATN airborne routers and the introduction of ATN-compliant AOC applications has become a viable option and the replacement programmes currently being prepared by aircraft operators are likely to create incentives in favour of ATN  implementation, at least in the medium term.

1.7 PETAL II Extension

PETAL-II is a continuation of the Preliminary Eurocontrol Test of Air/Ground Data Link (PETAL) which was a joint Eurocontrol / Aérospatiale project to gain experience in implementing data link in aircraft and in ATC centres and to validate European operational requirements and data link technology in a real time operational environment. During the PETAL-I series trials, conducted during 1995 and 1996 in the Maastricht UAC airspace, the use of a live ATC environment to link operational air traffic controllers, aircrew, industry, and air/ground datalink developers, has proven to be an extremely effective means of developing and validating European operational concepts, requirements, and procedures.

PETAL-II is the second in a series of Eurocontrol operational air/ground datalink trials with the overall objective of conducting operational trials with multiple aircraft and multiple air/ground datalinks during routine flight operations in controlled Maastricht UAC airspace. The project is aimed at obtaining first-hand, factual data on the operational benefits, requirements, human factors, procedures and problems associated with using air/ground datalink in busy continental European airspace. 

While PETAL-I used the existing ACARS VHF datalink systems and standards, PETAL-II will deploy three complementary air/ground communication infrastructures, i.e. NEAN, FANS-1/A and ATN. The communications infrastructure to support the ATN operations will consist of the ATN Trials Infrastructure (ATIF) and six VDL Mode 2 ground stations deployed by ARINC in Amsterdam, Berlin, Copenhagen, Frankfurt, Paris, and London by mid 2001.
An extension of PETAL-II (PETAL-IIe) will involve operational ATN trials with four American Airlines Boeing 767-ER aircraft in revenue service and an ATIF experimental aircraft during 2001/2002. The PETAL-IIe services will operate over a fully ICAO SARPs compliant ATN infrastructure which is expected to be the nucleus of the initial ATN implementation in Europe.

1.8 CNS/ATM Focused Team

The CNS/ATM Focused Team (C/AFT) is an airline-driven co-operative forum which was created in 1997 with the objective to facilitate Communication Navigation Surveillance / Air Traffic Management (CNS/ATM) implementation progress by developing global airline economic consensus on problem issues. Amongst the key issues considered by C/AFT, and its ATS Data Link Focus Group in particular, is an analysis of the economic value of equipping aircraft with an advanced data link to support ATS and AOC applications.

Work has been in progress since 1998 to prepare a data link investment analysis. In late 1998, the ATS Data Link Focus Group published an airline-oriented cost-benefit analysis for the introduction of ATN-compliant VDL Mode 2 to support AOC and CPDLC communications in the US domestic airspace. In parallel, the FAA and C/AFT have been preparing cost benefit analyses to justify initial ATN deployment in the US based on VDL Mode 2 technology and CPDLC services. 

The C/AFT Data Link Investment Analysis report [53] concludes, in summary, that datalink is a strategic, long-term investment with a reasonable return on investment. The scale of AOC benefits, predicted in the models, enable airline equipage. The value of maintaining existing AOC data link capability is one of the primary cost-avoidance drivers and drives forward fit. Moreover, the risks associated with investing in ATC data link are mitigated by the need to preserve AOC. 

With the publication of the Data Link Investment Analysis report and its accompanying databases, the work of the original ATS Data Link Focus Group has been completed. A new European ATS Data Link Focus Group, including membership from Eurocontrol and Boeing, has just started to prepare a cost-benefit analysis and financial appraisal for ATN implementation in Europe. The European ATN business analysis may well build on the work previously performed to the extent that the analysis techniques, models and parameters may be adopted in principle but aligned and consolidated as necessary to reflect the European environment.

1.9 LINK 2000+ Programme

The LINK 2000+ initiative has evolved, amongst others, from the Task Force’s deliberations on the planning of initial ATN implementation phase in Europe. It has been initiated in parallel to the Task Force work to keep momentum when the Task Force will have completed its work programme. It is expected to build on the findings and deliverables of the Task Force.

The objective of the LINK 2000+ programme is to implement the first phase of operational services supported by data link and to establish a sound and scaleable basis for further ATN evolution as described in the Proposed European ATN Implementation Plan. In this respect, the LINK 2000+ programme can been seen as a key component of the initial phase of co-ordinated pan-European ATN implementation (c.f. [123]).

The time horizon of the LINK 2000+ programme is the period 2000 through 2007, although implementation of operational services is not expected to start prior to 2004.

The geographical scope of the programme is limited to areas in which it is operationally beneficial to implement data link within the programme’s time scale and where it is operationally, technically and organisationally feasible. It is expected that the LINK 2000+ area equates to a subset of what is called HTLA (High Traffic Level Area) in the Proposed European ATN Implementation Plan. To ensure synergy and involve multiple stakeholders  the LINK 2000+ programme will include the provision of both ATC and AOC services.
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Figure 3: Positioning of the LINK 2000+ Programme in the Context of Other Projects

The LINK 2000+ programme is currently in the detailed definition phase. A drafting group including participation from DFS, DGAC/STNA, Eurocontrol, KLM, and NATS is developing the full programme proposal and the work plan for the implementation planning phase with the objective to receive programme approval from EPAC in early summer 1999.

Once approved, participation in the LINK 2000+ programme is expected from a wide representation of the aviation community including IATA/airlines, ATSOs, EBAA, ICAO, JAA, FAA, service providers (ARINC/SITA), industry (airframe manufacturers and equipment suppliers), IAOPA, IFATCA, IFALPA, and airports.

1.10 FAA Implementation Programme

In October 1998, the FAA approved funding for the CPDLC Build 1 and Build 1A program. This program comprises the US domestic deployment of a limited set of CPDLC services over VDL Mode 2 in Miami airspace first (Build 1) and at all US domestic en-route centres in a second step (Build 1A). The approval of NAS-wide implementation of ATN-compliant CPDLC services is an important milestone for ATN implementation. Backed up by the commitment and proactive support of major US aircraft operators, this decision is expected to pave the way for ATN roll-out in other regions of the world, too.

1.11 ATN Product Development

The foundation of ATN Systems Inc. (ATNSI) in 1995 was a major milestone in progressing from pre-operational prototype ATN systems to certifiable commercial ATN products. ATNSI is a consortium of 11 aircraft operators with the mission to develop in a joint venture with the FAA (under a co-operative agreement) certifiable portable ATN software for both avionics and ground systems.

The ATNSI products include the Router Reference Implementation (RRI), composed of a set of portable ATN Router and ATN End System software, and the Conformance Test Suite (CTS) which will be used in the testing, acceptance and certification of the RRI software. In order to harmonise the testing, certification and operational approval of ATN systems, equipment and services the CTS will be integrated into the Common American European Reference ATN Facility (CAERAF) as described in section 2.9. The CTS is scheduled to be delivered in summer 1999.

The RRI project has been effectively started in 1997. According to the project schedule, the first generation of the portable RRI software implementing the ICAO ATN internet and upper layer functions should be available in early 2000. This product has then to be ported onto the target hardware platform, to be customised according to the end user needs and to undergo certification for operational use in avionics systems before real operational ATN products will be available. This is expected to be the case in mid 2001 for ATN airborne systems and in 2002 for ATN ground systems.

ATNSI has subcontracted two industry consortia (ACI and ARINC) for the actual development of the ATNSI products. These products will be available to the consortium members for customisation free of charge. No information is available on the plans of these consortia concerning further commercialisation of production ATN systems.

1.12 Aircraft Equipage Programs

American Airlines (AA) and United Airlines (UAL) have presented plans to fit new delivery aircraft with the avionics needed to prepare them for operation in an ATN communications environment. 

American Airlines are expected to be the first commercial aircraft operator to equip in-service revenue aircraft with full ATN. AA will fit 4 B767-ER aircraft with a 7-layer-stack ATN end system and an ATN router in the context of the PETAL-II extension. Operational ATN air/ground communication services will be used on scheduled AA flights through the Maastricht UAC airspace from 2001 onwards.

In early 1999 United Airlines has approved a forward-fit data link equipage programme for 52 new A319 and A320 aircraft with aircraft deliveries from November 1999 through November 2001. Although UAL’s data link strategy foresees a fleet-wide implementation of ATN and VDL Mode 2 for AOC and ATS applications in the medium term, this set of aircraft will not yet implement ATN itself but the ATSU and the display unit onboard of the new aircraft will be designed to support an upgrade to ATN as soon as certified ATN communications software will be available. Meanwhile ACARS over AVLC (AOA) will be the interim technical solution for this delivery.

In parallel with the airborne equipage programme, UAL is planning to change their ground system to implement an air/ground datalink infrastructure which provides for ATN end-to-end communications services (without intervening gateways) with ATN-equipped UAL aircraft in support of AOC/AAC. The conversion of the UAL ground system to make it ATN-compliant is expected to start in the first quarter 2001.

1.13 CAERAF

Within the context of a joint co-operation between the Eurocontrol Agency and the FAA, the Agency has, in an agreement with ATNSI regarding the use of the CAERAF, let a contract for the development of a reference ATN facility referred to as the “Common American European Reference ATN Facility” (CAERAF). The objective of the CAERAF project is to deliver a (conformance) test facility that will support the US and European approval, certification and commissioning process of operational ATN avionics and ground based ATN systems prior to deployment of these systems in the operational environment.

The CAERAF system will be capable of both supporting laboratory testing and pre-operational evaluations involving real air/ground and ground networks as well as real flight operations using ATN systems and services. The CAERAF is scheduled to be delivered in November 2000.

The Task Force believes that the provision of a comprehensive testing tool and service, as part of the overall approval/certification process, is essential for the timely and successful ATN deployment. The Task Force has noted that it will be necessary to have a laboratory (created by industry or otherwise) that offers comprehensive ATN testing services based on the CAERAF within the required timeframe for initial implementations and that it be recognised/accredited by the approval/certification bodies.

2. Work Package Findings, Conclusions and Recommendations

This chapter provides a summary of the work performed, the results achieved, and the recommendations and conclusions made by the ATNI-TF for each of the four main work packages of the Task Force’s work programme.

2.1 ATN Implementation Planning

The Proposed European ATN Implementation Plan [123] describes the envisioned deployment of ATN systems and ATN communication services in the EUR Region during the next two decades. It defines an ATN implementation scenario, outlines an implementation strategy and transition principles, specifies a European Target ATN architecture, presents ATN implementation objectives and proposes an implementation schedule. In its current edition the Proposed European ATN Implementation Plan represents the views of the ATNI-TF. However, It is expected to form the nucleus and the guideline of the ATN implementation process in Europe and to evolve to the official and agreed plan for European ATN implementation through review, amendment and approval by the appropriate senior bodies.

2.1.1 Overview and Approach

The Proposed European ATN Implementation Plan has been developed in close co-ordination with the ATN-Compliant Communications European Strategy Study (ACCESS), a project jointly sponsored from the European Commission’s programme in the field of Trans-European Networks – Transport (TEN-T) and the participating States, i.e. France, Germany and UK. This study was targeted at defining the architecture of the initial ATN in Europe and made an active contribution to the Proposed European ATN Implementation Plan.

While the scope of ACCESS was limited to a subset of Central and Western European countries and focused on the implementation of the initial ATN in this area (2000 – 2010), the ATNI-TF has extended the ACCESS findings in the Proposed European ATN Implementation Plan to cover the whole EUR Region and an implementation period stretching up to 2018. To ensure consistency between these overlapping planning activities, the ATNI-TF has established close working relationships with ACCESS representatives through participation of ACCESS members in the ATNI-TF, permanent co-ordination of activities, discussion of relevant issues and ideas, and mutual exchange and review of ATN implementation planning material.

In order to create a better understanding of the ATN implementation needs and plans of Eastern and Northern European countries and to initiate discussions and information exchange on ATN-related developments, an ATN Workshop was held under the auspices of the ATNI-TF at Riga (Latvia) in August 1998. The great interest in the ATN expressed by North/Eastern European States was manifested in a total number of 71 workshop participants (from 11 national ATS providers and 7 other organisations). The results of this workshop have been used in progressing ATN implementation planning in general and have been incorporated in this Proposed European ATN Implementation Plan in particular.

The two major challenges the ATNI-TF had to face when developing the Implementation Plan were

1) the wide geographic scope (i.e. whole ICAO EUR Region) comprising a set of heterogeneous areas with different requirements and planning horizons concerning ATN implementation

2) the absence of an agreed concept and roadmap for the introduction of operational improvements relying on an enhanced communications infrastructure in general and datalink services in particular
.

The ATNI-TF has tackled these obstacles by

a) separating the total EUR Region into three typical areas which are characterised by different types of airspace, different volumes of air traffic, different levels of existing communications infrastructure and different needs and capabilities for upgrade of communication infrastructure and services. These areas are denoted as High Traffic Level Area (HTLA). Low Traffic Level Area (LTLA) and Low Traffic Level Area – Remote (LTLA-R) in the TF deliverables. Individual scenarios and implementation plans have been developed for each of these areas with respect to ATN implementation.

b) defining a European ATN Scenario which departs from the basic assumption that a firm requirement for air/ground datalink exists in the EUR Region and derives a set of assumed services to be supported by a communication infrastructure. The scenario outlines the expected evolution of the aeronautical communication services and infrastructure in the individual areas (HTLA, LTLA and LTLA-R) and for the concerned stakeholder groups (ATSO, aircraft operators, airport operators) in qualitative terms and provides quantitative estimates on the scale of ATN deployment for the following snapshots in time: year 2006, 2012 and 2018.

c) Splitting the overall implementation process into three well defined periods comprising:

· Initial ATN Implementation stretching from 2000 to 2006 and being characterised by autonomous and individual local/regional deployment of ATN systems and initial datalink services (e.g. ACM, CIC) in HTLAs evolving from pre-operational trials and projects (e.g. PETAL-IIe) and deploying first generation ATN routers and end systems (CNS/ATM-1 compliant products)

· Advanced Interim ATN Implementation stretching from 2006 to 2012 and being characterised by co-ordinated pan-European deployment of both ATN datalink services and ATN ground/ground communication services. This phase comprises the provision of area-wide ATN air/ground communication services in HTLAs and most of LTLAs in a seamless fashion, the extensive use of ATN-compliant communication services at airports, the interconnection of ATN systems of ATSOs, aircraft operators and airports in the context of integrated information systems and collaborative decision making, the establishment of a fully-fledged European ATN Island Backbone, the upgrade of pan-European ATS systems (e.g. CFMU, EAD) to ATN as well as a major ATN-equipage programme of the European commercial aircraft fleet

· Full EUR Region ATN Implementation stretching from 2012 to 2018 and being characterised by area-wide provision of ATN ground and air/ground communication services in the EUR Region, full operational pan-European ATN systems management (including accounting), and scaling of the European ATN infrastructure into appropriate domains and structures to maintain network efficiency and performance in the large-scale implementation.

2.1.2 Key Findings

The ATN is an intrinsically modular and scalable architecture which allows that ATN components as well as existing and emerging communication infrastructure elements (e.g. air/ground subnetworks, national ATSO data networks, European ATSO Network (EAN)) may be seamlessly introduced and integrated. To ensure that current projects planning upgrades to the existing aeronautical communication infrastructure (e.g. interconnection of ATSO X.25 networks), early ATN implementation efforts (which are expected to occur on a local and autonomous basis) as well as subsequent implementation steps are on the right path towards the envisaged large-scale European ATN, the ATNI-TF has proposed a European ATN Target Architecture. This target architecture outlines the end-state ATN which is expected to be widely implemented throughout the EUR Region around 2018. It contains the envisaged interconnection arrangements between the individual ATN user groups, the types of deployed air/ground and ground subnetworks, the typical ATN deployment scenario at individual locations (e.g. airports, ACCs), within a State, and on the European level as well as the European routing architecture. Using the design principles defined in the target architecture will allow ATN implementation initiatives to evolve towards an optimum and viable communications network along a clear path and in a co-ordinated fashion.

Full ATN implementation cannot occur on a local basis nor can it be accomplished by a single party acting in isolation. It must be a joint venture of ATSOs, aircraft operators, airport operators and aeronautical communication service providers requiring intensive co-operation and co-ordination. To ensure consistency between the ATN developments within the individual stakeholder domains an initial set of ten ATN Implementation Objectives (AIOs) have been defined. These AIOs specify high level implementation objectives and associated milestones in time. They follow the approach introduced by the CIP objectives but expand this concept to multiple aeronautical stakeholders (i.e. aircraft operators and airport operators) and beyond the original geographical area (i.e. EUR Region). The proposed set of AIOs is at Appendix F of the Proposed European ATN Implementation Plan [123].

The first ATN deployments in the EUR Region will be based on the incremental expansion to operational sites of the national/local experimental and pre-operational datalink initiatives that have demonstrated their operational benefits to users. This initial deployment of ATN infrastructure and services is expected to be gradual and evolutionary and before an agreed and co-ordinated ATN deployment programme exists at the European level. The integration of these early implementations and their expansion to a more regional scope is expected to take place in the context of the LINK 2000+ Programme, the first European ATN implementation programme which is currently in the definition phase.

Considerable momentum with respect to ATN implementation is expected to be created through the foreseen shortage of ACARS capacity and the consequential need for aircraft operators to migrate to the higher-capacity and more enhanced VDL Mode 2 data link technology. Within the context of the necessary replacement of the ACARS data link, the deployment of ATN airborne routers and the introduction of ATN-compliant AOC applications onboard of aircraft has become a viable option in the near future. Once these capabilities are available in aircraft, economies of scale will mandate their use for ATS communications. This situation represents a significant window of opportunity for the introduction of ATN as aircraft equipage is a critical factor in ATN deployment due to its cost (i.e. large aircraft population), specific constraints (e.g. certification and approval), and long lead time (forward-fit in preference to retro-fit).

ATN implementation is a long term venture stretching across a period of more than one decade which cannot be achieved in a single step immediately replacing current technology and systems. Rather a phased implementation approach, as developed and proposed in this implementation plan will be required. It will be crucial to this phased ATN implementation process to be evolutionary in nature and to provide tangible benefits and/or return of investment within each phase of implementation.

2.1.3 Recommendations

To promote and progress ATN deployment in the EUR Region in accordance with the implementation strategy outlined in the Proposed European ATN Implementation Plan, the ATNI-TF recommends:

1. To elaborate a detailed plan and to agree on concrete steps for first stage ATN implementation in the period 2000 – 2006 backed by collective commitment of all involved stakeholders

2. To endorse an initial ATN implementation programme, i.e. LINK 2000+, which

a) translates the agreed implementation steps into an initial European ATN infrastructure which supports an initial set of ATN datalink services in HTLA

b) provides the organisational, financial and managerial framework for a co-ordinated and steered initial ATN deployment in HTLA

c) establishes an initial set of common pan-European ATN administrative and operational services, including conformance testing, address allocation and registration, help desk, ATN backbone operation and builds up the appropriate organisational and institutional structures in preparation for a permanent co-ordinating ATN entity (e.g. EACE)

d) acts as a nucleus for ATN evolution across the whole EUR Region through appropriate promotion and liaison with interested parties and other stakeholders

3. To support and expand ongoing ATN trials and associated early ATN infrastructures to demonstrate ATN maturity and benefits on a large scale and to attract further ATSO and airline participation in ATN implementation

4. To enlarge the group of active stakeholders in ATN implementation through well-aimed promotion of ATN, in particular within the airport operator and weather service provider communities

5. To implement an international Aeronautical Message Handling Service (AMHS), using gateways where appropriate, as an X.400 replacement for the existing AFTN application, providing initial operational services from 2002 onwards

6. To implement an initial European ATN Backbone (in Western Europe) based on the European ATSO Network (EAN) to support interconnections with adjacent ATN regions and air/ground connectivity beyond national boundaries

7. To pursue the establishment of a pan-European co-ordinating ATN entity providing administrative and operational services related to multi-national and inter-domain aspects of ATN communications

8. To define and specify a European ATN network management concept/framework based on the relevant emerging ICAO ATN SARPs (CNS/ATM-2 Package) and the service management functions deployed in the EAN

9. To maintain close co-operation with related ATN deployment activities, e.g. the operational FAA CPDLC program, and to strive after coherent implementation and joint developments, wherever possible

10. To ensure ATN compatibility, wherever appropriate, when defining and planning new ATS systems.

2.2 Business Analysis

The objective of this work package was to provide for the financial justification for implementing the ATN in Europe through a qualitative analysis of ATN costs and benefits and to propose appropriate incentives for stakeholders to invest in ATN implementation.

The detailed business analysis for the implementation of the ATN as the principal data communications network serving aviation in Europe is contained in the Strategic Business Analysis for the ATN [4] which is an attachment to this report. It is summarised in the following sub-sections.

2.2.1 Overview and Approach

Forecasts predict that air traffic demand will continue to grow over the next two decades, which will cause major capacity shortfalls in the current ATM system with resultant further increases in delays. The deregulation and privatisation of the air transport industry is causing aircraft operators to seek support of ATS organisations (ATSOs) in reducing operating costs through improved efficiency and flexibility. To meet these changes the ATM system must provide greater capacity, greater efficiency and improved safety, for which data communication networks are increasingly seen as a major enabling technology.

In addition to ATM, airlines and airports have increasingly identified the further development of data communications as a major component of enhancing their supporting systems infrastructure to meet the challenges of increased competition and deregulation.

The strategic business analysis for the ATN considers the data communications needs of the ICAO EUR Region as they will evolve in the period up to 2015. In particular, it takes account of the communications enablers needed in support of the operational improvements defined in the ATM Strategy for 2000+. It also gives consideration to the operational needs of airlines and airport operators as well as ATSOs.

The approach adopted by the Task Force to develop the strategic business analysis has concentrated on two main aspects. Firstly, demonstrating that the ATN is a suitable strategic long-term solution for a common aeronautical data communications network, and, secondly, demonstrating that the ATN will be the most cost-effective solution. 

2.2.2 Key Findings

The Need for Enhanced Aeronautical Data Communications

Overall, data communications growth in the aeronautical sector is expected to be exponential, with composite growth in air-ground communications of between 2 and 3 orders of magnitude during the period 2000 - 2015. A broadly similar level of growth is also likely in ground-ground data communications. This means that the communications infrastructure as a whole will have to be expanded to have well in excess of 100 times its existing capacity.

The development of future ATM services in Europe is set out in the ATM Strategy for 2000+. This document clearly indicates a dependency relationship between the desired operational improvements that will deliver operational benefits, and the communications infrastructure as a key enabler of those improvements. It is important to recognise that the strategic direction set out in the ATM Strategy for 2000+ is highly dependent on the development of more effective communications between stakeholders and a number of its provisions affect ATSOs, AOs and APOs alike.

Nearly all of the operational improvements foreseen in the ATM 2000+ Strategy are dependent on ground data communications and just over half require the introduction of air-ground datalink for ATS communications, initially for non-time critical messages and later for time-critical and/or safety critical messages.

However, the communications infrastructure is not just an issue for ATM. The aircraft operators are increasingly reliant upon data networks (air-ground and ground-ground) for their own operations.  The amount of datalink traffic for AOC messages is rising rapidly as more aircraft are equipped with datalink and individual aircraft transmit and receive more data. The saturation of the ACARS service, and its general obsolescence, place a strong requirement for a modern replacement. For the airports, there is also a growing dependence on data communications to support integrated airport information systems, wide area communications links and datalinks with aircraft and ground vehicles.  

The communications service enhancements that are going to be needed within the aviation industry place certain demands on the communications infrastructure. Firstly, there must be full connectivity, addressability and inter-operability between all systems/stakeholders that need to communicate, including transiting aircraft; secondly the information content must be intelligible to all users, requiring standardised data formats and protocols; and thirdly wide-area information sharing introduces new risks to data integrity and stringent requirements for data security combined with ease of access for legitimate users. All of these lead to the need for a common, integrated communications network able to handle all the relevant services in a seamless and transparent manner, regardless of location. Furthermore, because the aircraft is the common denominator in all the air-ground datalink communications, there are strong arguments for a common infrastructure to handle AOC and ATS message traffic.

The existing communications infrastructure serving the aeronautical industry is fragmented with a variety of networks of different ages using different technologies, some of them application specific. This situation has two main drawbacks: it is not cost efficient and not ideal, in architectural terms, for providing large scale increases in communications capacity and new applications.

A viable networking solution for aeronautical data communications must meet the operational requirements that stem from the operational improvement initiatives of the stakeholders. Only then operational benefits will be delivered. As a key enabling infrastructure, the communications systems must also meet the technical and non-operational requirements that will ensure that a cost-effective solution is implemented.

The Case for a Common Aeronautical Data Communications Network

Aeronautical data communications is a global market with many stakeholders, a rapidly growing number of new communicating entities (aircraft, operators, etc) and a high growth rate in the volume of communications. Against this background, the operational, technical and non-operational communications requirements of the future can only be met in full by a solution that qualifies as ‘strategic’ against defined criteria.

The strategic solution must be able to develop and satisfy the capability and performance needs of all stakeholders throughout the period in question. Its ability to consolidate all the data communications needs of the users is critical (e.g. ATS and AOC datalink messages for an aircraft operator; air-ground and ground-ground ATS messages for an ATSO and so on). Furthermore, the solution chosen must be able to support an incremental migration from existing networks with minimum unnecessary cost and disruption, taking advantage of any windows of opportunity that arise.

The findings of the ATN business analysis indicate that, in the event that a non-strategic solution is chosen, there would be potentially serious shortfalls in capability and performance, in respect of some requirements. Whilst the shortfalls could in theory be covered by work-arounds, that would incur additional costs. By the time the deficiencies have been corrected it will come to resemble a strategic solution in some criteria whilst remaining ad hoc and inefficient in other ways.

If the shortfalls against operational, technical or non-operational requirements are significant, as they could well be, then a non-strategic solution is unlikely to be economically justifiable. In any case, accepting an increasing shortfall in communications capability and performance will not be acceptable when it starts to seriously constrain air transport operations and when there is no fundamental technological reason for the shortfall.

On the basis of this analysis, there is a strong case for moving to a strategic solution, at the first window of opportunity. The ATN is the only comprehensive solution that has been proposed so far that is designed from the outset as a strategic solution for the whole aeronautical data communications infrastructure.

Feasibility of the Baseline Scenario

The next issue is to examine the alternatives that might provide a solution. The main alternative is to continue the development of the existing communications infrastructure in a more ad hoc fashion. A baseline scenario has therefore been set out, that defines the expected evolution of the aeronautical communication infrastructure in the EUR Region under a ‘laisser faire’ scenario, in the event that ATN is not implemented.

In the baseline scenario, the existing networks would be incrementally enhanced to try to meet the changing communications requirements.  However, a number of different networks would remain, operating to different standards and protocols with different applications.

The feasibility assessment of the baseline scenario indicates that it will fail to meet the requirements by varying degrees in a number of areas. A number of significant shortcomings have been identified and it is concluded that these are too numerous and significant for it to be regarded a feasible option for satisfying the requirements of the future European aeronautical data communications infrastructure.

Feasibility of the ATN Scenario

The ATN scenario calls for three phases of implementation, as presented in section 3.1.1, until the full ATN has been implemented for air-ground and ground-ground services throughout the EUR Region.

The findings of the feasibility assessment show that the ATN based infrastructure should be capable of satisfying, in full, all the operational and non-operational requirements. The ATN may, therefore, be considered as both technically and operationally feasible as a strategic solution for the whole of the aeronautical data communications infrastructure. It should be able to provide air-ground datalink services and ground-ground communications in a fully integrated, seamless and effective manner.

ATN Costs and Benefits

The business analysis has identified the major cost and benefit drivers for different phases of the implementation of ATN. It has not been possible at this time to construct a standard cost-benefit financial case due to the lack of quantified data for ATN product costs and operational benefits. The financial appraisal has, therefore, to remain largely qualitative for now. Nevertheless, the analysis has led to the following results:

· The benefit drivers clearly demonstrate the potential of incremental efficiency and effectiveness gains for all stakeholders over the three phases of ATN implementation.  In particular, reduction of ATC delays and ATC charges are drivers of the operational improvements set out in the ATM Strategy for 2000+. Data communications, and in particular air-ground datalink, are enablers for a majority of these improvements.

· The costs and benefits of aircraft equipage in Phase 1 are dominated by AOC and CPDLC services, reflecting the replacement of the ACARS service and extension of air-ground datalinks to include ATS applications.

· The maximum benefit gain is expected to emerge through Phases 2 and 3 as the networks are extended to all stakeholder groups and to include a broader geographical scope and a wider set of supported applications.

· Convergent technologies and the need to minimise costs provide a powerful incentive for a common infrastructure to enable air-ground datalink services for AOC and ATS communications.

The result of a C/AFT analysis, for the USA, supports the view that the introduction of VDL Mode 2 based datalink services provides sufficient ATC and AOC benefits to provide a strategic long term investment with reasonable return. The C/AFT analysis concludes that forward fit equipage for AOC applications is low risk with a good return on investment whilst retrofit equipage is driven by ATC applications that should provide delay reduction benefits to offset high installation costs. The AOC situation, however, may not be the same in Europe and will need to be investigated further. C/AFT has used a statistical approach, to deal with the uncertainty and availability issues of quantified financial data, which can be adapted to be used with European data.

The FAA’s analysis indicates that cockpit HMI issues present an obstacle to the retrofit of CPDLC functions in aircraft. This needs to be explored further in the context of determining viable transition paths and their associated costs. 

The main issue for the financial analysis is the lack of available cost/benefit data, therefore further quantification is required to fully justify investment in ATN. The assumptions that will be used to build the European Business Case will need to be clearly stated and refined over time. Simulation programmes and operational trials, such as PETAL IIe, will provide useful data that is needed to calibrate and verify the quantitative assumptions and parameters used. 

A new framework has been defined, incorporating the C/AFT approach, to solve the financial data issues for the ATN Business Case. In carrying this forward, the underlying assumptions and input parameters used by C/AFT will need to be modified to be consistent with the European ATN scenarios as defined in the Proposed European ATN Implementation Plan [123].

Stakeholder Incentives

A strategic incentive reinforces a need and helps to provide a ‘pull’ in the desired direction and thereby encourages early adoption.  It is consequently most effective at the beginning of the implementation when it can reduce the lead-time needed to start the implementation rollout. In the present case it has to provide compelling evidence to all stakeholder groups that it is their collective responsibility to enable the necessary future ATM system improvements by investing in datalink.

A financial incentive focussed on the aircraft operators is already being applied in US for the migration from ACARS to VDL-2 based AOC. There is currently no direct financial incentive for aircraft operators to equip for ATC purposes, therefore, the possibility of using a differential route charging policy and system to create appropriate financial incentives needs consideration. 

In the longer term there may also be an incentive for APOs to provide mobile datalink services as part of a total service package to attract customers.

In the case of ATSOs the opportunities for financial incentive are less clear, given the way that 100% of their costs are recovered through the route charging system.

Implementation directives apply, in principle, to all stakeholders. They will have to be used to ensure fair competition and a clearly defined end date of the migration to datalink.

Overall Conclusion

Overall, the Task Force has concluded that achievement of the operational improvements, that have been identified in the ATM Strategy for 2000+, will be highly dependent upon the timely availability of enhanced aeronautical communications. There is a well founded strategic case for a common, integrated communications infrastructure, and ATN represents a feasible solution that should satisfy the aeronautical data communications needs for the foreseeable future. 

The lack of good quality, relevant, quantified financial data means that it is not possible, at this time, to provide a fully justifiable financial case for ATN. The use of the C/AFT methodology is sound and adds particular value through its ability to handle uncertainties in the underlying data.

2.2.3 Recommendations

On the basis of the findings of the strategic business analysis for the ATN, as summarised in the foregoing sections, the ATNI-TF makes the following specific recommendations: 

1. The TF, having found that there is a strong strategic argument in favour of the ATN, recommends that the strategic case is endorsed.

2. In common with other organisations working in the same field, the TF recognises a severe lack of reliable, quantified cost and benefit source data. It therefore recommends that:

a) the importance of simulations and other actions already being undertaken to obtain improved cost-benefit data are confirmed and reinforced;

b) initiatives are launched, as may be required, to obtain data of sufficient quality to construct a full cost-benefit assessment of the first phase of ATN-implementation in Europe that would justify stakeholder expenditure and, in particular, support a robust business case for LINK 2000+;

c) the decision to adopt the C/AFT probabilistic analysis method to support the building of the European ATN business cases is endorsed.

3. Based on the need to achieve a critical mass of users as soon as possible, the Task Force recognises that a combination of incentives and mandatory equipage are likely to be required to encourage timely action and adoption of the ATN by stakeholders. It recommends that action is initiated to develop and assess incentive mechanisms that will ensure the success of the implementation, specifically that:

a) the European Notice of Proposed Rule Making procedure is initiated as soon as sufficient information on implementation planning is available, to ensure that the mandating of equipage is supported by a majority of stakeholders;

b) proposals are developed for a differential route charge mechanism, for presentation at the ATM Consultation Group (ACG).

4. Given the importance of windows of opportunity, the ATNI-TF recommends that relevant windows of opportunity are identified and exploited in the LINK 2000+ programme and also that they are taken into account when formulating incentive mechanisms.

2.3 Administrative and Institutional Issues

In the context of this work package the ATNI-TF has identified and proposed solutions to the institutional and administrative issues that need to be resolved in order to introduce the ATN into the operational European ATS communications infrastructure. The Task Force’s findings and derived conclusions and recommendations have been documented in the ATN Administrative Structures and Institutional Issues Attachment [126] to this report.

2.3.1 Overview and Approach

As a guiding principle the approach adopted by the Task Force was to build on previous work in the subject that had been conducted. At the ICAO level the initial work of the FANS II Committee and its subsequent processing by the ICAO ATN Panel in the area of institutional issues related to the ATN was taken into account. The European Commission has co-funded a number of studies which have addressed to varying degrees the institutional aspects related to ATN deployment, these being the CEC funded “COPICAT”, “ACCESS” and last but not least the “ATN Institutional Issues” (ATNII) studies. Account has also been taken of the ATN specific issues raised in Eurocontrol’s study into the institutional issues related to use of the Aeronautical Mobile Satellite Service (AMSS). The FAA draft guidelines supporting the certification of datalink-based systems and the recent report of the RTCA Task Force on Certification have also been taken into account. Joint FAA/Europe activities, i.e. the joint RTCA SC-189/Eurocae WG-53 committee developing guidelines for the safety assessment of data link based ATS environments and the “Common American European Reference ATN Facility” (CAERAF) project have also been considered.

Account was also taken of the FANS 1/A environment in the South Pacific and a number of issues/lessons learnt from that context have been found to be applicable in the context of the European ATN.

The Task Force also reviewed work in the area of GNSS at both the ICAO and European levels and identified a number of parallels in that environment that are equally applicable to the ATN environment, e.g. the proposal to establish a GNSS entity, the approach to liability determination.

Based on the existing work referred to above, the Task Force identified a number of issues that need to be resolved and, where possible, proposes resolutions to these issues in the form of recommendations. In some cases the proposed resolution is a solution to the problem, in other cases it proposes that further study be carried out by groups of dedicated experts.

2.3.2 Key Findings

The results of the recent ATN Institutional Issues (ATNII) have provided a major step forward in the identification and resolution of institutional, financial and administrative issues concerned with ATN service provision, specifically for the longer term, i.e. post 2010.

However, in the near term, i.e. the 2000 – 2010 timeframe (encompassing the foreseen LINK 2000+ timeframe), the regulatory environment is expected to comprise a disjoint set of resolutions, recommendations and requirements on service providers that are considered essential to facilitate the introduction of the service. The types of issues that are to be resolved include the approaches to safety assessment, certification, service level agreements, liability, support of AOC, use of air/ground service providers and financial arrangements such as funding and billing mechanisms. A number of issues, e.g. co-ordination of the regional deployment, development of regional safety assessments, regional infrastructure management will need to be handled at a regional level. Assignment of these types of responsibilities to a service provider independent entity, as in the case of the proposed “GNSS Entity”, is considered to be the optimal means of achieving them. Such an entity has been referred to by the Task Force as the “European ATN Co-ordinating Entity” (EACE).

In the longer term, i.e. 2010 onwards, the Task Force agrees with the recommendations of the ATNII study whereby the regulatory environment would be defined in the context of a single Regulatory Framework that encompasses all issues involved in the provision of the ATN service. This environment would include a “Regulator” to whom service providers will need to demonstrate their compliance with the applicable provisions of the Regulatory Framework. The provision of “common services” would be assigned by, what is referred to by the ATNII study as the European ATN Administrator (EATNA). The EATNA being a body which is funded by stakeholders and whose membership comprises these stakeholders. The EATNA would jointly agree the requirements for the common services and contract an independent entity (i.e. one with no vested interests in ATN service provision) to provide these common services.

2.3.3 Recommendations

To establish the appropriate organisational and administrative structures and procedures and to progress solutions for outstanding institutional issues the Task Force has derived the following set of recommendations:

1. Given the intended operational environment the ATNI-TF recommends that a Safety Assessment, based on the guidance under development by the joint RTCA SC-189/Eurocae WG-53 committee is conducted in the context of the LINK 2000+ programme. 

2. The ATNI-TF recommends that each element in the “end-to-end” chain (at the component level, i.e. end system, subnetwork, router) be subject to a process that verifies the ability of the component to fulfil its intended functions.

3. The ATNI-TF recommends that the Common American European Reference (CAERAF) system, currently under development in collaboration with the FAA certification office, be promoted as the facility against which ATN compliant products and services are tested in order to gain certification credits.

4. The ATNI-TF recommends that the necessary steps are taken to ensure that a testing laboratory based on CAERAF services is established within the time frame required to support the testing of initial implementations, i.e. local implementation initiatives and LINK 2000+ products and services.

5. The ATNI-TF recommends that all entities, (whether they be commercial communications service providers, ATS providers or airlines), involved in the provision of any element of the ATN service are bound by a Service Level Agreement (SLA) that defines the service to be provided and their obligations in ensuring its continuous provision.

6. The ATNI-TF recommends that in order to ensure uniformity of service, the development of a generic Service Level Agreement, covering non-commercial technical issues for European ATN services, is assigned to a body comprising representation from the responsible personnel from representative ATS providers, communications service providers and airlines.

7. The ATNI-TF recommends that the approach to liability determination is based on that adopted in the GNSS community, i.e. in the event of an incident to localise the segment of the end-to-end chain that was the root of the fault which would result in the identification of the liable service provider who was responsible for the operation of the faulty segment.

8. The ATNI-TF recommends that due to the fact that it is apparently illegal for a service provider to limit its liability in environments where there is risk to bodily injury, and based on the assumption that service providers and their insurers are unlikely to be willing to accept unlimited liability, a group comprising the appropriate legal representation from the commercial service providers, ATS providers and airlines is established to develop proposals for solutions to this issue.

9. The ATNI-TF recommends that ATS providers give due consideration to the issues involved in allowing their private ATS air/ground and ground/ground networks to transmit AOC traffic.

10. The Task Force recommends that a set of “Minimum Performance, Safety and Inter-operability Requirements” for air/ground data communications services in support of ATS communications are developed and standardised for the European Region.

11. The ATNI-TF recommends that based on the “FANS Interoperability Team” model adopted in the South Pacific in the context of FANS 1/A operations, an “ATN User Forum” is established following the introduction of the ATN into operational service.

12. In order to co-ordinate the regional deployment of the European ATN and to undertake certain tasks that need to be undertaken at the regional level, the Task Force recommends that the appropriate steps are initiated for the creation of an independent entity, referred to in the deliverables of the ATNI-TF as the “European ATN Co-ordinating Entity”
.

13. The ATNI-TF recommends that the Agency support the proposals and recommendations of the ATNII study in further investigating the definition and introduction of a Regulatory Framework in Europe. The objective of such a framework would be to govern the provision of ATN based services in Europe under a single cohesive set of regulations.

14. The ATNI-TF recommends that the use of public funds to bootstrap the initial avionics and ground systems implementations and operation, (which may be viewed as a pre-operational trial), is further investigated.

15. The ATNI-TF recommends that the basis of charging for ATS air/ground services should be based on a “flat” charge basis in order to avoid situations whereby there is a reluctance to use the service due to cost considerations.

16. The ATNI-TF recommends that accurate forecasts of AOC traffic that may transit over ATS private networks are developed so as to provide an input to ATSOs when determining their own specific tariffs.

17. For initial implementations, the ATNI-TF recommends that ATSOs do not impose charges on the use of their networks by other ATSOs for transmission of ATS data and vice versa.

2.4 Marketing Strategy

Until recently, work on the ATN has mainly been focused on the development and validation of technical standards. Now, the effort is more dedicated to ATN system development and implementation. In order to support the implementation process, the technology must be understood and accepted by the potential users and the network design must respond to user needs. In this context, it is important to sense user demands and general market trends and to apply appropriate means of communications. These activities of the ATNI-TF have been grouped in the marketing strategy work package.

2.4.1 Overview and Approach

The ATNI-TF has adopted a marketing strategy to better understand ATN user needs, to facilitate communication with stakeholders, and to improve the acceptability of the ATN.

A first step along these lines was the identification of the user needs and requirements as documented in [4]. Besides the technical requirements which have been taken into account when developing the technical standards for the ATN and the (obvious) user (operational) requirements there are requirements of a commercial and economic nature. The marketing exercise of the ATNI-TF mainly concentrated on identifying and analysing requirements in these last two categories. 

The ATNI-TF’s work within the marketing work package progressed along the following activities:

· Analysis of press articles, conference proceedings, reports and other publications

During the past two years all relevant magazines and publications were scanned concerning articles on ATN, FANS-1/A and CNS/ATM. Articles within these subject areas were then collected and analysed by the TF. If appropriate, recommended actions were agreed and implemented. Within this context, the TF has build up an inventory of 235 publications each of which has been assessed in detail with respect to its relevance for the work of the TF.

· Attendance at user conferences

Where appropriate, members of the TF have been attending relevant meetings and user conferences to get first hand information on actual developments, to promote the work of the TF, and to keep contact with stakeholders and users. The list of attended events includes the meetings of the C/AFT ATS Data Link Focus Group, the Global Navcom 98 Symposium and Exhibition, and the ACCESS project team meetings. Any feedback received during presentations or meetings was analysed and presented to the ATNI-TF together with recommended actions, if appropriate.

· Organisation of ATN Workshop

From 12th to 14th August 1998 an ATN Workshop for North/Eastern European States

was held at Riga Airport (Latvia). The workshop was organised and managed by Eurocontrol and hosted by the Latvian Air Traffic Services Organisation LGS (Latvijas Gaisa Satiksme). The objectives of the workshop were:

· Presentation and discussion of the context and status of ATN implementation

· Presentation and discussion of the ATN implementation scenario for the EUR Region

· Presentation and review of the status and planned developments of North East European data communication networks

· Identification and discussion of ATN implementation issues with particular relevance for North East European States.

The workshop was attended by 71 participants from 11 national ATS providers and 7 other ATS-related organisations [131]. This extraordinary number of workshop participants demonstrated the great interest of the North/Eastern European States in the ATN and their need for information on this subject.

2.4.2 Key Findings

The key findings and main conclusions that can be drawn from the marketing exercise of the ATNI-TF are:

· Since the start of the ATNI-TF marketing of the ATN has improved. However many publications on ATN still show an unbalanced view and frequently include misconceptions regarding the ATN. An important one is the assumed high costs for airborne implementation as a result of the inclusion of non-ATN costs (e.g. human-machine interface, satellite communications equipment) in the cost of ATN. These misconceptions result in a negative view on the ATN in general and delay ATN implementation in particular. The ATNI TF deliverables are expected to refute this view and to contribute to a more balanced presentation of the ATN.

· In the beginning FANS-1/A has been strongly marketed as an alternative to the ATN. Today, it is recognised that FANS-1/A is implemented in many long range aircraft and is operationally used as the first step to an ATN data link environment for remote airspace. The initially hesitant commitment of involved parties and long delays in setting up the corresponding ground infrastructure contributed that investments made in FANS-1/A have not been paying back as planned. From the FANS-1/A experience the following lesson can be learnt for the ATN implementation in Europe: ATN implementation must be understood as a strategic decision to build an integrated long-term communications infrastructure. This decision must be taken now and supported by all stakeholders involved.

· The majority of North/Eastern European States have not yet studied ATN implementation in their region at a great level of detail. Most ATSOs seem to be heavily involved in the management and operation of their existing voice and data systems but have not yet considered ATN-related issues so far. Consequently further promotion of ATN and feedback on the progress of ATN implementation planning in other European States is encouraged.

· Strong interest exists by some North/Eastern European States for co-operation with Eurocontrol concerning the participation in European ATN trials and integration of own trial systems into the existing European ATN Trials Infrastructure.

2.4.3 Recommendations

On the basis of the marketing activities carried out so far, the ATNI-TF recommends the following marketing specific actions:

1. ATN marketing should be recognised as an important work area and further initiatives (e.g. implementation conferences, video products, press articles) supporting ATN promotion should be pursued.

2. The establishment of an European ATN Implementation web site which provides up-to-date information on ATN implementation planning, trials and projects and acts as a source for the download of relevant documents is strongly encouraged.

Overall Conclusions and Recommendations

This chapter presents the set of overall conclusions and recommendations of the ATNI-TF.

2.5 Conclusions

Based on the results of the work packages the TF draws the following high level overall conclusions:

1. Achievement of the operational improvements identified in the ATM Strategy for 2000+ will be highly dependent upon the timely availability of commensurate improvements to the supporting ATM system infrastructure, of which the communications infrastructure is a crucial element and air-ground datalink a particular key enabler.

2. There is a well founded strategic case for a common, integrated communications infrastructure, and the Task Force concludes that the ATN represents a feasible solution for the primary integrated data communications network serving aviation in Europe.

3. ATN implementation is a long term venture stretching across a period of more than one decade which cannot be achieved in a single step immediately replacing current technology and systems. Rather a phased implementation approach building on existing infrastructure, e.g. the European ATSO network (EAN), evolving along a clear upgrade path, re-using preceding builds, avoiding retrofits, implementing a scalable infrastructure, and providing tangible benefits and/or return of investment within each implementation phase will be crucial to successful ATN implementation in Europe.

4. ATN implementation cannot occur on a local basis nor can it be achieved by a single party. It must be a joint venture involving several stakeholders and disciplines. Intensive and active co-ordination and good co-operation between all involved parties will be required during all phases of ATN implementation. The emerging LINK 2000+ programme is expected to foster this co-operation and co-ordination during the initial phase of ATN implementation.

5. ATSOs have recognised the advantages to be gained through the interconnection of their national communication infrastructures to a common aeronautical packet switched network and have, or are taking steps, to do so. The TF believes that the work currently performed on ATSO network integration has considerable relevance for ATN implementation in Europe and vice versa. Therefore both streams of work should be co-ordinated and integrated to avoid duplication and inconsistencies and to ensure that any short-term measures in response to immediate communications needs are on the transition path to the ATN.

6. The increasing shortage of ACARS capacity has triggered a change towards an alternative, higher-capacity and more enhanced data link technology, i.e. VDL Mode 2, to support AOC applications of commercial aircraft operators. Within the context of the necessary replacement of outdated data link technology onboard of aircraft, the deployment of ATN airborne components has become a viable option and is likely to create considerable momentum for ATN implementation in the short term.

7. The Task Force considers ATN equipage of aircraft to be a critical factor in the deployment of the ATN because the potential number of aircraft to be equipped is large, aircraft equipage represents a major cost component, the process of integrating new equipment onboard is difficult and complex, and equipage will primarily occur in a forward-fit mode resulting in a long lead times to achieve a critical mass of users. Consequently, the Task Force concludes that the use of incentives will be important to promote the adoption of ATN, particularly in relation to the redressing of cost/benefit imbalances between stakeholders and minimising the impact of time lags between investment and benefit delivery.

8. The inherently complex nature of implementing a global communications infrastructure, such as the ATN, requires an appropriate structure to be in place well in advance of the actual implementation process where the involved parties reach general agreement on basic, strategic and common issues, such as overall network management, accounting, liability, minimum service levels, etc. The Task Force considers an European ATN Co-ordinating Entity (EACE) to be the optimal means of achieving this in the medium term, with the emerging LINK 2000+ programme providing such a common platform in the short term.

9. The timely and successful deployment of the ATN as well as the operational usefulness of this communications infrastructure is to a large extent dependent on appropriate institutional and administrative arrangements. Whereas service level agreements between all entities involved in the provision of any element of the ATN service are deemed appropriate for the initial phase of ATN implementation, the Task Force advocates for the establishment of a single, coherent and efficient regulatory framework in the long term.

10. The lack of good quality, relevant, quantified financial data means that it is not possible, at this time, to provide a fully justifiable financial case for ATN. The Task Force has investigated the C/AFT methodology and the results of the US datalink analysis and concludes that the methodology is sound and adds particular value in its ability to handle uncertainties in the underlying data.

11. The TEN-T ACCESS study has made an active contribution to the work of the ATNI-TF and the Proposed European ATN Implementation Plan has been developed in close co-operation with this project. The TF would like to recognise and thank the ACCESS participants for their contribution as well as the ATNII study for their input to the Administrative and Institutional Issues work package.

2.6 Recommendations

The ATNI-TF recommends the following actions to promote and progress ATN deployment in Europe:

1. To endorse the Proposed European ATN Implementation Plan, prepared by the ATNI-TF, as a framework for ATN deployment in the ECAC area and as a basis for the update of the EUR Air Navigation Plan (ANP) with respect to the introduction of datalink services and the ATN in Europe.

2. To encourage Member States to submit the proposed ATN amendment to the EUR ANP, as presented in Appendix G of the Proposed European ATN Implementation Plan, to the EANPG, through the Future Planning Group of the AFSG, for inclusion into the EUR ANP.

3. To maintain the Proposed European ATN Implementation Plan in accordance with the future evolutions and developments in order to ensure continuous consistency between short-term ATN planning and implementation activities and the long-term targets defined in the Implementation Plan.

4. To support the emerging LINK 2000+ programme as the initial stage of co-ordinated ATN deployment in Europe and to ensure that the deliverables of the ATNI-TF are used by this programme as the guiding framework for its activities.

5. To ensure that the first phase of ATN implementation in Europe progresses along a scaleable long-term path which provides the incremental benefits and the timely availability of the communication services required by the operational improvements in the ATM Strategy for 2000+ through subsequent phases.

6. To endorse the ATN Implementation Objectives (AIOs), proposed by the ATNI-TF and presented in Appendix F of the Proposed European ATN Implementation Plan, for submission to the ACG via the COM-T.

7. To recognise the need and to initiate actions for the establishment of the European ATN Co-ordinating Entity (EACE).

8. To encourage the Agency to co-ordinate with the European Commission in their efforts to develop a regulatory framework for the ATN.

9. To endorse the combined approach of creating incentives for ATN equipage in the short and medium term to reward early ATN adopters and to achieve a critical mass of users as soon as possible and to mandate ATN equipage in the long term to maximise the operational benefits of datalink and to minimise costs and overhead through phasing out old systems and procedures.

10. To initiate action to build political support for a differential route charging mechanism as a candidate incentive for ATN deployment onboard of aircraft.
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A/G
Air/Ground

AAAV
Azienda Autonoma di Assistenza al Volo per il Traffico Aereo Generale

AAC
Airline Administrative Communications

ACARS
Aircraft Communication Addressing and Reporting System
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Area Control Centre

ACCESS
ATN Compliant Communications European Strategy Study

ACF
Airport Control Facility

ACG
ATM Consultation Group

ACI
ATN Communications Infrastructure

ACL
Altimeter Check Location (ICAO 8400/4)

ACM
ATC Communications Management

ACN
Austrian Communications Network

ACSP
Aeronautical Communications Service Provider

ADAP
Automated Downlink of Airborne Parameters

ADLP
Airborne Data Link Processor

ADNET
Administrative Network

ADS
Automatic Dependent Surveillance

ADS-C
Automatic Dependent Surveillance-Contract

AEEC
Airline Electronic Engineering Committee

Aena
Aeropuertos españoles y Navegación aérea (the Spanish CAA)

AES
Airborne Earth Station (AMSS)

AFI
ICAO African Region

AFS
Aeronautical Fixed Service

AFSG
Aeronautical Fixed Services Group

AFTN
Aeronautical Fixed Telecommunication Network

AIDC
Aeronautical Information Data Interchange

AIO
ATN Implementation Objective

AIS
Aeronautical Information Services

AMHS
Aeronautical Message Handling Service

AMS
Aeronautical Mobile Service

AMSS
Aeronautical Mobile Satellite Service

ANC
Air Navigation Commission (ICAO)

ANP
Air Navigation Plan

AO
Aircraft Operator

AOA
ACARS over AVLC

AOC
Aeronautical Operational Communications

APATSI
Airport/Air Traffic System Interface

APC
Aeronautical Public Correspondence

APO
Airport Operator

APR
Aircraft Parameter Reporting

APW
Area Proximity Warning

ASAS
Aircraft Separation Assurance System 

ASD
Air Situation Display

ASM
Airspace Management 

ATC
Air Traffic Control

ATCC
Air Traffic Control Centre

ATCO
Air Traffic Control Officer 

ATFM
Air Traffic Flow Management

ATIF
ATN Trials Infrastructure

ATIS
Automated Terminal Information Service

ATM
Air Traffic Management

ATN
Aeronautical Telecommunication Network

ATNI
ATN Implementation

ATNII
ATN Institutional Issues

ATNI-TF
ATN Implementation Task Force

ATNP
ATN Project

ATNSI
ATN Systems Inc. (US)

ATS
Air Traffic Services

ATSC
Air Traffic Services Communications

ATSO
Air Traffic Service Organisation

ATSU
Air Traffic Service Unit

AVLC
Aviation VHF Link Control




BA
British Airways

BB
Backbone
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Boundary Intermediate System

BT
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C/AFT
CNS/ATM Focus Team

CAA
Civil Aviation Authority

CADAG
Communications, Automation and Datalink Applications Group

CADS
Computer-Aided Departure Sequencing

CAERAF
Common American European Reference ATN Facility

CAM
Conflict Alert Message

CAMAL
Comprehensive ATN Manual

CAP
Controller Access Parameters

CAPSIN
CAA Packet Switched Integrated Network

CAR
Circonscription aéronautique régionale

CAUTRA
Coordinateur Automatique du Trafic Aérien

CBA
Cost Benefit Analysis

CBN
Common Backbone Network

CDG
Charles de Gaulle 

CDM
Collaborative Decision Making

CDU
Control and Display Unit

CEC
Commission of the European Communities

CFMU
Central Flow Management Unit

CHG
Modification Message

CIC
Clearances and Information Communications

CIDIN
Common ICAO Data Interchange Network

CIP
Convergence and Implementation Programme

CIS
Commonwealth of Independent States

CLM
Clearance Modification Message

CLNP
Connection Less Network Protocol

CLTP
Connectionless Transport Protocol

CM
Context Management

CMU
Communication Management Unit

CNS
Communications, Navigation, Surveillance

COMT
Communications Team (EATMP)

COTP
Connection Oriented Transport Protocol

COTRAC
Common Trajectory Co-ordination

CPDLC
Controller Pilot Data Link Communications

CRA
Conflict Resolution Advisory (FAA)

CRCO
Central Route Charge Office

CSP
Common Service Provider

CTS
Conformance Test Suite




DBE
Data Base EUROCONTROL

DCF
Discounted Cash Flow

DCL
Departure Clearance

DEP
Departure Message

DEVNET
Development Network

D-FIS
Data Link Flight Information Services

DFS
Deutsche Flugsicherung 

DGAC
Direction Generale de l’Aviation Civile

DLIC
Data Link Initiation Capability

DLTF
Data Link Task Force (IATA)

D-OTIS
Data Link Operational Terminal Information

DPN
Data Packet Network

D-RVR
Data Link Runway Visual Range

DSC
Downstream Clearance 

DSP
Datalink Service Provider

DYNAV
Dynamic Route Availability




EACE
European ATN Co-ordinating Entity

EAD
European AIS Database

EAN
European ATSO Network

EANP
European Air Navigation Plan

EANPG
European Air Navigation Planning Group (ICAO)

EATCHIP
European Air Traffic Control Harmonisation and Implementation Programme

EATMP
European Air Traffic Management Programme

EATMS
European Air Traffic Management System

EATNA
European ATN Administrator

EBAA
European Business Aviation Association

ECAC
European Civil Aviation Conference

ECU
European Currency Unit

EFDP
European Flight Data Processor

ENAV
Italian CAA

ENOC
European Network Operating Concept

ENPRM
European Notice of Proposed Rule Making

EOLIA
European Pre-operational Data Link Applications

ES
End System

EU
European Union

EUR
ICAO European Region

EURO AG-DL
European Air/Ground Data Link

EUROCAE
European Organisation for Civil Aviation Electronics

EUROCONTROL
European Organisation for the Safety of Air Navigation

EuroVDL
European VHF Data Link




FAA
Federal Aviation Administration (US)

FANS
Future Air Navigation System

FANS-1/A
Future Air Navigation System Version 1/A

FATMI
Finnish Air Traffic Management Integration

FCOT
Future Concept Operation Team (EATMP)

FDDI
Fibre-Distributed Data Interface (LAN

FDPS
Flight Data Processing System

FEP
Front-end Processor

FFM
Free Flight Mode

FFS
Free Flight Airspace

FIR
Flight Information Region

FIS
Flight Information Services

FITAMS
Flight Trials of ATN and multiple Subnetworks

FIWs
Flight Plan Input Workstation

FLIPCY
Flight Plan Consistency

FMP
Flow Management Position

FMS
Flight Management System

FPS
Flight Plan Processing Systems

FUA
Flexible Use of Airspace




GDLP
Ground Data Link Processor (Mode S)

GES
Ground Earth Station (AMSS)

GLONASS
Global Navigation Satellite System

GNS
Global Navigation System

GNSS
Global Navigation Satellite System

GPWS
Ground-Proximity Warning System (avionics)




HF
High Frequencies

HFDL
High Frequency Data Link

HMI
Human Machine Interface

HTLA
High Traffic Level Area




IACSP
International Aeronautical Communication Service Provider

IAGDL
Initial Air/Ground Data Link

IAOPA
International Council of Aircraft Owner and Pilot Association

IATA
International Air Transport Association

IBERPAC
Spanish public packet switching network

ICAO
International Civil Aviation Organisation

ICC
Inter-Centre Communications

IDI
Initial Domain Identifier (ICAO Doc 9578-AN/935)

IDRP
Inter-Domain Rout[e]ing Protocol (ICAO Doc 9578-AN/935)

IEC
InterExchange Carrier

IFALPA
International Federation of Air Line Pilot Association

IFATCA
International Federation of Air Traffic Controllers Association

IFPS
Initial Flight Plan Processing System

IFR
Instrument Flight Rules  (ICAO 8400/4)

IGA
International General Aviation  (ICAO 8400/4)

INAS
International Airspace System

INTNET
Integration Network for Flight Data Exchange (EUROCONTROL)

IP
Internet Protocol

IPI
Initial Protocol Identifier

IRR
Internal Rate of Return

IS
Intermediate System

ISO
International Standards Organisation

ITU-T
International Telecommunications Union




JAA
Joint Aviation Authority

JRC
Joint Resources Council (US)




KLM
Koninklijke Luchtvaart Maatschappij (NL)




LAAO
Large Aircraft Operator

LAAP
Large Airport

LAN
Local Area Network

LEO
Low Earth Orbit

LGS
Latvijas Gaisa Satiksme (Latvian Air Traffic Services Organisation)

LH
Lufthansa

LTLA
Low Traffic Level Area

LTLA-R
Low Traffic Level Area - Remote




MAAO
Major Aircraft Operator

MAAP
Major Airport

MANs
Multiple Area Network

MAS 
Managed Airspace

MCDU
Multifunctional Control Display Unit 

MEAO
Medium Aircraft Operator

MEAP
Medium Airport

MEO
Medium Earth Orbit

MET
Meteorological

METAR
Meteorological Aeronautical Report

MIB
Management Information Base

MMR
Multi-mode Radio

MOPS
Minimum Operational Performance Standards

MOTNE
Meteorological Operational Telecommunications Network Europe  (ICAO 8400/4)

MSAW
Minimum Safe Altitude Warning

MTA
Message Transfer Agents

MTCD
Medium-Term Conflict Detection

MTOW
Maximum Take-off Weight




NAIS
Norwegian Aeronautical Information System

NAM
North America (ICAO Region)

NAS
National Airspace System (FAA)

NAT
North Atlantic

NATN
National Aeronautical Telecommunication Network

NATS
National Air Traffic Services

NATSPG
North Atlantic System Planning Group (ICAO)

Navcom
Navigation Communication

NEAN
Northern European Aeronautical Network

NEXCOM
Next Generations Communications

NLR
Nationaal Lucht- en Ruimtevaartlaboratorium (NL)

NMA
Network Management Agent

NMS
Network Management System

NOTAM
Notice to Airmen

NPV
Net Present Value

NSAP
Network Service Access Point

NSM
Network Service Management (COMT TF)




OACC
Oceanic Area Control Centre

OCD
Operational Concept Document (EATMS)

OCM
Oceanic Clearance

ODIAC
Operational Development of Integrated Air/Ground Data Communication and Surveillance (EATMP Subgroup)

ODT
Operational Requirements and Data Processing Team

OED
Operational Environment Definition

OHA
Operational Hazard Assessment

OIG
Office of Inspector General

OLDI
On-line Data Interchange

OPMET
Operational Meteorological Data

OPNET
Operational Network for ATS and System Management

ORD
Operational Requirements Document (ODIAC SG)

OSA
Operational Safety Assessment




PAC
Pre-Activation Message

PATA
Pacific Area Travel Association

PDC
Pre-departure Clearance

PDN
Public Data Network

PDU
Protocol Data Unit (ICAO Doc 9578-AN/935)

PETAL
Preliminary Eurocontrol Test of Air/Ground Data Link

PETAL-IIe
Preliminary Eurocontrol Test of Air/Ground Data Link Extension

PPD
Pilot Preferences Downlink

ProATN
Prototype ATN

PSN
Packet Switching Network

PSTN
Public Switched Telephone Network

PTT
Post, Telephone and Telegraph (Administrations of various countries)




QA
Quality Audit

QoS
Quality of Service




R&D
Research and Development

RACF
Research and Development Programme in Advanced Communications Technologies for Europe

RAPNET
Regional ATS Packet Switched Network

RASA
Requirements Analysis and System Architecture (EATMP Subgroup)

RCC
Requirements Capture and Consolidation

RD
Routing Domain

RDC
Routing Domain Confederation

REDAN
Air Navigation Data Network

RENAR
Réseau de la Navigation Aérienne

RESEDA
French military X.25 network

RMCDE
Radar Message Conversion and Distribution Equipment

RNAV
Area Navigation

RRI
Router Reference Implementation

RTCA
Radio Technical Commission for Aeronautics

RTT
Radio Telemetering Theodolite

RVSM
Reduced Vertical Separation Minima




SADIS
Satellite Distribution System

SAM
Slot Allocation Message

SAP
System Access Parameters

SAR
Search And Rescue  (ICAO 8400/4)

SARPs
Standards and Recommended Practices

SELCAL
Selective Calling System  (ICAO 8400/4)

SG
Subgroup

SIGMET
Meteorological message

SITA
Société internationale de télécommunications aéronautiques

SLA
Service Level Agreement

SM
Suspense Message

SMAO
Small Aircraft Operator

SMAP
Small Airport

SMGCS
Surface Movement Guidance and Control System

SNA
Systems Network Architecture

SNDCF
Subnetwork Dependent Convergence Facility (ICAO 9578-AN/935)

SSR
Secondary Surveillance Radar  (ICAO 8400/4)

STATFOR
Statistic Forecast

STCA
Short Term Conflict Alert (ICAO 9578-AN/935)

STDMA
Self-organising time division multiple access

STNA
Service Technique de la Navigation Aérienne

SVC
Switched Virtual Circuit (X.25)

SYSCO
System Supported Co-ordination




TACT
Tactical Flow Management 

TAF
Tactical Aeronautical Forecast

TAR
Trials ATN Router

TCAS
Traffic Alert and Collision-Avoidance System (US)

TCP
Transmission Control Protocol

TEN-T
Trans-European Networks – Transport

TES
Trials End System

TF
Task Force

TIF
Traffic Information

TMA
Terminal Manoeuvering Area

TNP
Telematics Network Protocol

TOR
Terms of Reference

TPCSP
Third Party Communications Service Provider

TRANSPAC
French public X.25 network

TSAP
Transport Service Access Point

TTS
Transaction Tracking System




UAC
Upper Area Centres

UAL
United Airlines

UMAS
Unmanaged airspace

US
United States




VDL
VHF Data Link

VDR
VHF Digital Radio

VHF
Very High Frequencies




WAFC
World Area Forecast Centre  (ICAO 8400/4)

WAN
Wide Area Network

WP
Work Package




XF
Exit Flight Level

XMIB
Cross-Domain Management Information Base
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Appendix C  -  ATNI Task Force Terms of Reference

The following text in italics reproduces the Task Force terms of reference, edition 0.1, dated 24/3/97.

1.
Objectives

The objective of the ATN Implementation Task Force is to produce the European ATN Implementation Plan and associated CIP Implementation Objectives to be endorsed by Users and Implementors.  The plan will specify the planning of ATN services and ATN systems.  Furthermore it will specify the methods, organisation and conditions required for ATN implementation and will provide the underlying Cost/Benefit analysis and Business Case.

2.
Authority

The ATN Implementation Task Force reports to the RASA Sub-Group.

3.
Tasks

Within the scope of its assigned task (see COMT/WP10) the following activities are defined:

a)
establish work programme and time scales for its activities;

b)
identify those projects which produce information relevant for the implementation plan;

c)
identify the services and communication requirements for which benefits can be expected;

d)
to prepare a Cost/Benefit Report, a Feasibility Report and an updated Work Plan;

e)
identify and make proposals for resolution of institutional issues;

f)
identify and specify requirements for tools and procedures supporting the implementation and initiate and co-ordinate related projects;

g)
co-ordinate and consolidate European ATN implementation projects and initiatives in particular the TENS/ACCESS project and co-ordinate with the ICAO Regional Office;

h)
produce proposals for interfaces with other regions;

i)
translate the captured and analysed requirements into the Implementation Plan and CIP Implementation Objectives;

j)
provide regular progress reports to the RASA Sub-group;

k)
make recommendations to and seek guidance from the RASA Subgroup;

l)
monitor NAs/ATMOs implementation activities in general CIP Implementation Objectives in particular and assess the need for the provision of the Agency support service.

4.
Participants

The Task Force will be a multi-disciplinary Task Force.  This implies that all disciplines necessary for meeting the objectives of the Task Force should be represented.  Experts on the required disciplines may be provided by EUROCONTROL,  Member States, potential ATN Users and Industry.  In order to keep the Task Force to an efficient size, experts should as much as possible provide complementary expertise.  The identified required disciplines are: Operational Communications, Cost-Benefit Analysis, Institutional, Certification and Operational Approval.

Chairman:
Mr. H. Hof from the EUROCONTROL Agency, Division DED6 is nominated as Chairman.

Secretary: 
Ms. Marie Nugent from the EUROCONTROL Agency, is nominated as Secretary.

Participants:
Appropriate representatives of ECAC States, the EUROCONTROL Agency, ICAO, IATA, CEAC/NATO, Airlines and Industry.  Representatives shall have expertise appropriate to the work programme and the status and authority to represent their organisation’s views on this activity.

5.
Deliverables and time scales

The Task Force will produce the following main deliverables:

- High level service and communication requirements;

- Identified Institutional Issues and proposed resolution;

- ATN implementation and operation procedures;

- ATN Feasibility Report;

- Cost/Benefit Report;

- ATN implementation Plan;

- Proposed CIP Implementation Objectives;

- Specification of Interfaces to other Regions

Dependant on the available resources the work of the Task Force should be completed by end 1998.  A first report will be produced end 1997.
























































































































































































� The notation [...] is used to reference the relevant source document. A common list of reference documents has been set up by the ATNI-TF which is consistently used throughout the whole set of ATNI-TF deliverables. This common reference list is at Appendix B of this report.


� In the mean time any State may submit the Proposed European Implementation Plan independently of the EATMP approval process.


� Although the ATM 2000+ strategy lists a large set of planned operational improvements for ECAC and clearly highlights the significance of an enhanced and integrated communications infrastructure, the ATNI-TF identified a lack of firm requirements on which to base the design of the supporting infrastructure.


� Such an approach may evolve to become the basis of the certification of ATN systems and services.


� These requirements will be the benchmark against which SLAs are defined.


� The TF considers that the EACE will be necessary following the initial implementation which is expected to be co-ordinated by the LINK2000+ programme.


�  In the longer term it will be necessary to develop mechanisms to ensure equitable distribution of traffic handling costs between ATS networks and with other third party service providers.
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