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SUMMARY


This paper provides a brief status report of the ATN Implementation Task Force activities.


�



1.	Introduction


The ATN Implementation Task Force (ATNI Task Force) was established under the auspices of the EATCHIP Programme in order to identify, document and where appropriate resolve the issues related to the deployment of the ATN in Europe. Amongst other deliverables, the ATNI Task Force is expected to prepare a Draft ATN Implementation Plan and a set of recommendations that will facilitate the implementation of the ATN in the EUR Region. This Draft ATN Implementation Plan will, following EATCHIP approval, be presented to the European Air Navigation Planning Group (EANPG) which has the final authority for the adoption of the European ATN Implementation Plan.


The development of the European ATN Implementation plan is a collaborative activity. The ATNI-Task Force is the platform at which all European ATN Implementation related activities are co-ordinated and consolidated into a common implementation plan.


This paper provides a brief status report of the ATNI-Task Force work. The planned delivery date of the final report is end 1998/beginning 1999.





2.	Approach and Status of Work


2.1	Approach


The activities of the ATNI-Task Force are sub-divided in the following workpackages:





�
�
�
Work Packages�
Deliverables�
�
Requirements Capture and Consolidation�
Consolidated set of high level ATN service and communication requirements�
�
Business Case Development�
ATN Cost/Benefit Report


ATN Feasibility Report�
�
Marketing Strategy�
Inventory and analysis of ATN related press articles


Set of publications promoting ATN implementation�
�
Institutional, Legal and Procedural Issues�
Compilation of identified issues including assessment and proposed resolution


ATN implementation and operation procedures�
�
Design and Implementation Planning�
Draft ATN Implementation Plan


Proposed Transition Strategy


Proposed CIP Implementation Objectives�
�
Table 1: ATNI TASK FORCE Work Packages and Deliverables





The final report will have an executive part with the following three main attachments:


Draft European ATN Implementation Plan


ATN Administrative Structures


ATN Business Case


Contributions to the final report will mainly be provided by the ACCESS (Network Design) and ATNII (ATN Implementation Issues) projects of the European Commission, by Member States and by the EUROCONTROL Project Team.


2.2	Requirements for Data Communication Services


The objective of the Requirements Capture and Consolidation (RCC) work package (WP) is to provide the user requirements basis for the development of the European ATN Implementation Plan. This WP collates relevant requirements for air/ground and ground/ground data communications from potential users of the ATN. The approach followed includes review and analysis of relevant documentation, input and expertise from Task Force members and direct user contacts.


No attempts have been made to identify detailed requirements for specific applications, but to focus on those high level requirements which represent the consolidated perspective of several potential users or have a strategic nature. This approach is deemed appropriate for an infrastructure-type, long-term venture like the ATN.


As the requirements for mobile data communication are still evolving and emerging, the set of compiled requirements consists of a combination of source requirements and assumed requirements which are founded on relevant expertise and experience of the Task Force. These requirements need further validation and endorsement by their originators and higher level entities, such as the Communications Team (COMT). Moreover, it is expected that new requirements will emerge from other tasks and activities of the Task Force and existing requirements may be revised or deleted as the work of the Task Force progresses.





2.3	The ATN Business Case


2.3.1	ATN Cost/Benefit Study


An important component of the business case for the ATN will be a cost/benefit analysis (CBA) for the implementation of the ATN. The results of the ATN CBA are expected to contribute to a more balanced view on ATN economics and to convince stakeholders of the need for the ATN and for investment into the ATN.


As a general objective, the ATNI Task Force has agreed that the ATN CBA must not only be realistic and convincing but also:


guide the ATN implementation planning process;


identify incentives for stakeholders (Air Traffic Service Providers, Aircraft Operators, Airports, Communication Service Providers, industry) to research, develop and implement the ATN;


qualify and quantify the costs and benefits of the ATN;


provide a financial justification for implementing the ATN (i.e. Business Case);


identify the linkages between the initiatives/costs and the benefits.


The CBA will be based on a 2005 environment. Furthermore, it will steer the transition framework which describes the transition path from initial local ATN implementations (around 2000) to a global European „End State“ ATN (around 2010).


Recent work of the Task Force has focused on defining the scope, context and approach for the ATN CBA exercise. This activity is considered critical due to the very nature of the ATN, being a communications infrastructure integrating existing and planned subnetworks and being an enabling technology for a number of ATM evolution’s. Therefore, it is essential to correctly position the ATN CBA within the context of both other communications CBAs (relating to ATN subnetworks) and the overall EATCHIP CBA.


The approach to the ATN CBA is two phased:  The first phase will concentrate on establishing a first cut cost/benefit result. The second phase will concentrate on further detailed analysis in those areas indicated by the sensitivities of the first phase results.


The work performed by the Task Force has identified the following important issues:


the need to define a realistic and accepted baseline scenario, as the existing communications infrastructure is not standing still, but will evolve over the time period considered by the CBA;


the involvement of key stakeholders to ensure that the work addresses all the significant concerns;


the need to build a supporting model that can be used to continuously guide the development of the ATN.


Current ATN CBA activities being underway with high priority include the definition of the context framework, cost and benefits work on a broad front so that information collection and the main CBA study issues can proceed in parallel.


2.3.2	The Need for ATN


Like any infrastructure initiative, e.g. building roads, the case for investment cannot be based on the results of a cost/benefit analysis alone.  Typically, the full range of benefits and enabling opportunities provided by a multi-user and multi-purpose infrastructure is identified following its initial deployment and use by a group of pioneering applications.  The ATN is not expected to be any different even though a significant number of operational requirements for data link based communications exist today. 


EUROCONTROL, ICAO and industry studies have independently concluded that air traffic movements are forecast to increase on an average of 5% per annum up to an beyond 2010 [4]. It has been recognised that, in order to cope with the projected increase in air traffic movements, it will be necessary to integrate the aircraft into the ATM system for which air/ground data communications is required.


It is clear that, given the international  nature of aviation, any such air/ground data communications system must be based on agreed international standards.  The ATN, through its standardisation in ICAO,  is the only solution that provides for reliable air/ground communications and complies with this fundamental requirement. Furthermore, the definition and specification of the ATN has been based on general operational requirements. These requirements have been derived from an analysis of the environment in which the ATN will operate and the planned use of the ATN for safety related communication. The ATN can therefore provide an end-to-end service that can meet safety requirements (e.g. reliability, integrity) and that can meet policy requirements (e.g. user preferred routing of data). Moreover, it provides an architecture that is both scaleable and flexible. The ATN can be expanded without architectural changes and new networks (subnetworks) can be integrated without  implications for the end-users (i.e. applications). 


Apart from enabling internationally standardised air/ground data communications, the ATN provides an opportunity for States and Regions to:


rationalise their existing ground data communications infrastructure to result in an application independent supra- national communications network;


evolve their ATM applications and/or introduce new ATM applications without the need to concern themselves with the underlying communications infrastructure;


evolve the underlying network infrastructure without the need to modify their ATM applications.


2.3.3	Feasibility Study


In this WP the Task Force will conduct a feasibility study of the implementation of the ATN from both technical and operational viewpoints. The study will consider at least the availability of ATN products, potential implications resulting from the transition strategy, the air/ground and ground/ground requirements to be satisfied and the impact on network operational procedures.


Pre-operational ATN systems are currently being developed in the US and in Europe.  In the US, ATN Systems Inc. (ATNSI) has launched a contract for the development of operational ATN software to be integrated in ground and airborne systems. ATNSI is an 11 US airlines owned and FAA sponsored company established to develop operational ATN products. In co-operation with EUROCONTROL, ATNSI is also working on the development of the Common American European Reference ATN Facility (CAERAF). The CAERAF will be a test facility to test operational ground and airborne ATN systems in the context of certification and operational approval procedures. The operational ATN products and the CAERAF are planned to be available in late 1999.


Furthermore two European projects are active to develop operational ATN products and services. Both projects are funded by industry, the European Commission and EUROCONTROL in a joint manner. The first project, ProATN, will develop pre-operational ATN ground and airborne components. The second project, EOLIA, is developing datalink services integrated in an operational environment based on the ATN systems developed by ProATN. Both projects will deliver their final products before the end of 1998 and will carry out an evaluation in 1999. 


Aerospatiale has developed an avionics programme that accommodates the transition to the ATN. The so-called FANS-B package fully supports the ATN.


2.4	Marketing


The user acceptance of a new technology is only partly the result of the technical quality provided by the technology. Often the way “the product” is presented to the potential users is as important as the technology itself. 


Until now, work on the ATN has been focused on the development and validation of technical standards. Now, the effort will more be focused on implementation.  To produce an acceptable implementation plan it is important to understand and respond to the user needs and to apply appropriate means of communication.  This typically belongs in the domain of marketing.


The ATNI Task Force has adopted a marketing strategy to:


Better understand user needs;


Facilitate communication with stakeholders;


Improve the acceptability of the ATN.


A first step along these lines is the identification of the user needs and requirements. 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 economical nature. The marketing exercise of the ATNI Task Force mainly concentrates on identifying requirements in these last two categories. 


The means for capturing requirements are:


Analysis of press articles


On behalf of the ATNI Task Force, EUROCONTROL is scanning all relevant magazines and publications concerning articles on ATN, FANS-1/A and CNS/ATM. The articles are then presented to the ATNI Task Force members together with an analysis of the articles and recommended actions, if appropriate.


Attendance of user conferences and/or analysis of conference proceedings and reports


Reports and proceedings of user fora or other relevant meetings are analysed with respect to additional or new ATN user requirements. The analysis is presented to the ATNI Task Force  together with recommended actions, if appropriate. 


Direct Contact


Any feedback received during presentations or meetings is analysed and presented to the ATNI Task Force  together with recommended actions, if appropriate.


Until now about 80 articles have been analysed. The main conclusion that can be drawn from this analysis are:


There are a number of misconceptions regarding the ATN. An important one is the assumed high costs for airborne implementation. These misconceptions result in a negative view on the ATN in general. The ATNI Task Force deliverables, in particular the ATN Business Case, are expected to refute this view and contribute to a more balanced presentation of the ATN.


FANS-1/A is very strongly marketed although the benefits of FANS-1/A are not made very clear and investment made in FANS-1/A has not been paying back as planned.


Amongst the main reasons for not meeting the anticipated return of investment in the case of FANS-1/A are the long delays in setting up the corresponding ground infrastructure and the hesitant commitment of involved parties. From the FANS-1/A experience the following lesson can be learnt for ATN implementation: The implementation of the ground ATN infrastructure should be started early on and well before the introduction of new air/ground applications.


Free flight and free routing are popular subjects in the aeronautical press. Not clear is how these operational concepts relate to the use of data link. Free flight will need broadcast functionality. 


The ATN is not well marketed with the result that in key regions of the world implementation decisions are taken based on an unbalanced view.


As an initial response on the unbalanced presentation of the ATN in the aeronautical press, the ATNI Task Force has agreed to prepare own contributions for publication in relevant journals.


2.5	Institutional, Legal and Procedural Issues


Besides the technical aspects of ATN implementation it is equally important to address and resolve the financial, institutional, legal, procedural and organisational aspects. Such aspects are not solely applicable to ATN implementation but to the implementation and operation of the whole European communication infrastructure.


The Task Force has identified the following four groups of issues that require consideration in the context of implementing and operating ATN systems on a supra-national scale and providing pan-European ATN communication services:


policy and regulatory issues, comprising a clear definition of the obligations, responsibilities, roles and duties of each member participating in such a venture, as well as liability, security, control, evolution and growth, and agreement type issues;


financial issues, comprising in particular start-up financing and cost recovery (including accounting and distribution of cost and revenues among participating parties);


organisational and procedural issues, such as the organisational arrangements for the co-ordination and management of the network, traffic charging, administration, maintenance and evolution (including capacity planning) of a pan-European ATN infrastructure, as well as for the allocation and registration of addresses in the EUR Region addressing domain;


certification and operational approval issues, such as the definition of the level, scope and method of certification, and the definition and establishment of certification and approval procedures, certification types, approving bodies, certification tools, etc.


The most important and burning non-technical issues to be resolved prior to operational ATN deployment are believed to be:


the agreement of a common charging policy and accounting mechanism for transit traffic passing the domain of a given member of the European ATN; several models have already been proposed and discussed in the frame of the European Network Operating Concept (ENOC) for the ATN and the GES Institutional Issues Study on which the Task Force will base further deliberations;


the agreement on a common liability policy with respect to ATN service provision and handling of inter-domain traffic; the Task Force believes that progress on this topic can only be achieved in the direction of the liability principles which are customary in the public telecommunications market;


the definition of the mutual obligations and responsibilities between the ATN service providers and the procedures to track and enforce compliance with agreed principles. Service level agreements, similar to those employed by public and private telecommunications providers and adapted to the specific ATN environment (comprising entities which act in two roles at the same time, as service providers and as service users), are considered to be the appropriate means to cater for this group of issues.


A specific European Commission study on ATN institutional issues is  expected to provide contributions in the areas of policy and regulatory issues, third party service provision, safety assessment and certification. Consequently, the Task Force agreed that work on institutional, legal and procedural issues will be progressed as a general background activity and will concentrate on those issues which will specifically arise from the ATN implementation planning and will require urgent resolution. In addition the Task Force will closely monitor and track the activities mentioned above as well as co-ordinate and liase with the associated groups and teams.


2.6	Design and Implementation Planning


The ATNI Task Force has agreed on the following work programme to progress the development of the European ATN Implementation Plan:


Definition of the geographical scope for the ATN implementation planning activities of the Task Force;


Review of the current data communications infrastructure within the defined geographical scope as primary input for the network topology planning;


Identification and co-ordination of plans and initiatives within Europe related to the evolution of the current communications infrastructure;


Definition of the ATN topology, routing architecture and network dimensioning foreseen to be required in the 2005 and 2010 time frame;


Definition of the transition strategy and transition schedule.


This work programme overlaps and relates in parts to existing projects and initiatives such as the EC TEN-T ACCESS study and the NSM Task Force. Co-ordination on and mutual use of working results is ongoing and will continue. In particular, the ACCESS deliverables related to the ATN routing architecture, the subnetwork selection, and performance analysis and dimensioning will contribute to the European ATN Implementation Plan.


The main findings of the Task Force to date with respect to ATN design and implementation planning can be summarised as follows:


The geographical scope of the ATNI Task Force for the implementation planning of the ATN is the full ICAO EUR Region. As a consequence, ATN implementation planning has to take into account areas which considerably differ in the state of evolution and level of performance of existing communication infrastructure, in the demands concerning transition to an enhanced communication infrastructure, such as the ATN, and in the capabilities to do so. This will require dedicate transition strategies and individual planning.


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 Task Force  believes that the work currently performed on ATSO network integration has considerable impact on the definition of the ATN implementation plan and vice versa. Therefore it is recommended to co-ordinate and integrate both streams of work 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.


Evolution of the existing communications infrastructure towards the ATN will require a European wide strategic policy to implement the ATN. However, no user group is likely or will agree on a policy to implement ATN on a sole basis. Consequently, such a policy has to go along with a positive and convincing cost benefit analysis for the ATN.


Two alternative ATN routing architectures have been developed for the EUR Region as part of the overall ATN implementation planning. They are currently under further review and assessment using analytical methods.


The deployment of the ATN is a strong collaborative process in which ATS Organisations and Aircraft Operators need to co-operate. The fundamental principle for the co-operation is that deployment schedules are synchronised and systems are interoperable. The design and implementation of the ATN ground environment has started some time ago and is considered as the initial ATN implementation phase. Within the TENs ACCESS project, three European States are working on a design for the core area including the ground infrastructure. The ATSO interconnection activities should also be placed in the context of ground ATN deployment. The ground infrastructure must evolve in such a way that it can provide in time the required services for mobile communication.  


The introduction of ATN for mobile communication will start on a local basis, i.e. ATSOs and/or other user groups will progress individual local ATN implementations for example in terminal areas (TMAs) or at airports using pre-operational ATN airborne and ground systems which are expected to be available around 2000. These local implementations will support air/ground services, such as Pre-departure Clearance or ATIS, from 2000 onwards and will be the basis of the initial ATN infrastructure in the EUR Region. These local services have to be made available at no extra cost unless there is a clear financial benefit justifying the cost. It is expected that these local services will be used by aircraft that are already equipped with ATN to support operations in other areas. 


This initial ATN infrastructure will include airborne and ground ATN end systems, airborne and air/ground routers as well as air/ground subnetworks (most likely VDL Mode 2). It is intended to: 


demonstrate ATN benefits;


create incentives for airline equipage through the demonstration of  benefits; and


acquire operational experience.


As more benefits can be gained including those from additional services and more aircraft will become ATN-equipped, it is expected that the number of local implementations will increase and the local implementations themselves will expand to result in a more integrated mobile ATN environment. Furthermore, the ground ATN deployment will progress as a complementary process, and will from 2005 onwards support EUR Region wide mobile ATN communication services.


The Task Force will develop a transition framework which will describe this evolutionary benefit-driven process starting from the local air/ground ATN implementations around 2000 and expected to reach its „End State“ around 2010. Furthermore, the TASK FORCE will develop a target network and routing architecture for this „End State“ as well as for an „Intermediate State“ around 2005. Both perspectives together, i.e. the target architecture and the transition framework will ultimately define the Draft European ATN Implementation Plan.


�
3.	Conclusions


The development of an European ATN Implementation plan is well underway. It is being developed in a complementary and collaborative way involving, Member States, Industry and Users.


The deliverables of the ATN Implementation Task force will embrace the actual implementation plan and material necessary for the decision process (e.g. Business Case).
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