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Executive Summary

This report, produced by the EATMP ATN Implementation Task Force, 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.

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 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” (ATNI2) 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.   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.

Key Findings

The results of the recent European Commission funded ATN Institutional Issues (“ATNI2”) 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 Link2000+ 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. the Target Framework (2010 onwards) the Task Force agrees with the recommendations of the ATNI2 study whereby the regulatory environment 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 ATNI2 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.

Recommendations

This report concludes with a total of 17 specific recommendations that may be grouped and summarised as follows:

· Institutional – development of Safety Assessment, definition of data link Certification process and use of the CAERAF,  definition of generic European Service Level Agreements (SLA), procedures for determination of Liability, support of Aeronautical Operational Control (AOC) communications, minimum performance, safety and interoperability requirements on air/ground service providers;
· Organisational – establishment of an ATN User forum, establishment of an European ATN Co-ordinating Entity (EACE);

· Financial – means to fund initial implementations, criteria for determining air/ground service usage charges.

· Long Term – supporting the recommendations of the ATNI2 study with respect to the development of a single Regulatory Framework that would ensure a fair and competitive service to all users and a level playing field between all service providers.
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1. Introduction

The objective of this document is to identify and discuss the “administrative” and “institutional” and “financial” issues that must be addressed and resolved for an ATN compliant infrastructure to be:

· deployed in the EUR Region on an evolutionary basis and

· used as an integral component of the  operational European ATM service.

1.1 Objectives

The objective of this report is, based on results of previous and current related activities, to identify, discuss and propose resolutions (where possible and feasible) to the administrative and institutional issues that need to be addressed for the initial implementation and operation of the ATN in Europe.  Additionally, where considered necessary this report makes a number of recommendations to facilitate the resolution of those issues that cannot be solved within the context of the Task Force. 

In developing this document the Task Force agreed a number of principles to guide its work in this area.  These being:

· To define the “target” administrative and institutional environment within which the target ATN infrastructure will be deployed, operated and regulated;

· To focus on issues that require to be resolved in order to pave the way for initial ATN implementation and operational services (i.e. for Link2000+);

· To avoid “re-inventing the wheel” by analysing and adapting existing/proposed  solutions from other domains within ATM (e.g. GNSS) and other telecommunications domains.

1.2 Scope

The scope of this document is restricted to addressing those issues that are specific to the deployment of the ATN components and applications covering airborne, air/ground and ground/ground aspects.

Institutional and administrative issues specific to the implementation, provision and management of the VDL, AMSS and Mode S air/ground subnetworks networks (e.g. frequency spectrum allocation) are outside the scope of this document.

Issues related to the transmission by the ATN of Aeronautical Passenger Communications (APC) and Aeronautical Administrative Communications (AAC) are also outside the direct scope of this document.

1.3 Structure of Document

Chapter 1 introduces this document and defines its scope, objectives and general principles that were adopted by the Task Force in its development.

Chapter 2 presents summary of all known related activities at the ICAO, Europe an US levels including the work of the FANS II Committee, the ATN Panel, the World-Wide CNS/ATM Implementation Conference, COPICAT study, the ATNI2 study, the ACCESS study, FAA Certification activities, RTCA/EUROCAE activities, FANS 1 experiences and GNSS.  Attachment 1 provides further analysis and details of each of the initiatives identified.

Taking into account of the activities of related activities presented in Chapter 2, Chapter 3 discusses and presents recommendations related to institutional and administrative issue considered necessary for the introduction of the ATN in Europe.  The Chapter considers these issues in two time frames, i.e. Interim Framework (2000 – 2010) and Target Framework (2010 – onwards).

Chapter 4, again taking into account results and recommendations of related activities in Chapter 2, discusses and presents recommendations on the financial arrangements considered necessary for the introduction of the ATN in Europe.

Chapter 5 presents a summary of the overall results and conclusions of the Task Force.

1.4 Why are these Issues Important ?

1.4.1 Context

The standardisation and validation of the ICAO SARPs for the ATN has been completed.  Pre-operational trials (e.g. ADS Europe) have been completed and more are underway (e.g. PETAL IIe).  However, in order for an ATN based datalink infrastructure to be introduced into the operational ATS environment there are a number of institutional, organisational and financial issues that must be addressed and resolved.

The technical infrastructure required to support the operational ATN communications service may be expected to comprise of  a diverse set of components  that may be owned/operated by multiple users and/or service providers:

· multiple ground/ground networks (e.g. X.25 links, LANS)

· multiple air/ground networks (e.g. VDL, AMSS)

· multiple airborne systems (e.g. FMS/CMUs)

· multiple ground host computer systems (e.g. FDPS, Airline AOC Hosts)

· a network/systems management function

The ground/ground networks may either be owned or leased by numerous ATSOs, AOs or communication service providers.  The air/ground networks may be owned and operated by multiple service providers.  The airborne and ground systems operated by the ATSOs, Airline Hosts and avionics are likely to be sourced from multiple suppliers.  

The entire infrastructure will span international boundaries.   Users (ATSOs, AOs) may need to depend on infrastructure not directly under their control (e.g. VDL stations in adjacent States) for the provision of their ATM service under certain conditions.  

Certain elements of the infrastructure will need to be common to the entire set of infrastructure, e.g. the ATN backbone/Route Servers and Network/Systems Management.

The infrastructure may support both safety (ATS, AOC) and non-safety critical (AAC) type communications.  This implies that it has to be assured that high priority safety critical communications are treated as such by the underlying architecture.

It may be necessary to introduce region wide software/hardware changes into the infrastructure to resolve identified faults or to introduce service enhancements.

It can be deduced from the above, that due to the complex, diverse, multi-national, multi-provider, multi-user and safety critical nature of the ATN, many issues beyond the technical aspects that have been mostly addressed to date, will need to be addressed and resolved to enable the introduction of the ATN into the operational ATM environment. 

1.4.2 Institutional Aspects

At the institutional level it will be necessary to address issues such as Safety Assessments, certification, liability and specification of service level agreements and promotion of competitive service provision.

The objective of the Safety Assessment will be to identify the safety objectives and requirements that need to be satisfied by the ATN as a whole, i.e. including systems, people and procedures.  Due to the distributed nature of the ATN the Safety Assessment will need to be co-ordinated at the regional level in co-ordination with the safety regulation institutions of the participating States.

Being a distributed environment comprising elements from multiple suppliers (e.g. Routers from communications service providers, ATSOs, Airlines) how can it be assured that any new element introduced into the network will have no diverse effect on the operational network and will be capable of performing its intended function ?  This point relates directly to the issue of certification and to what extent each of the elements in the end-to-end chain need to be certified. The validity of the current certification/operational approval process needs to be reviewed to take into account the characteristics of ATN datalink based systems.  The need for “end-to-end” certification of each element in the path needs to be considered.

The issue of liability determination and its limits needs to be reviewed and resolved.  The ATN will be a distributed infrastructure whose correct operation will depend upon the correct operation of these constituent elements.  There may be situations where an ATS provider relies on the ATN infrastructure of an adjacent ATS provider to deliver its ATS.  The issue of liability determination is not clear in the event of an air traffic incident due to a failure in the adjacent ATS providers’ infrastructure.

It is necessary to establish a means by which ATN communications service providers (ATS providers and commercial communications providers) should be contracted in a common manner across the region, i.e. through standardised Service Level Agreements.

An important institutional issue is to ensure avoidance of monopolistic situations whereby one or two communication service providers corner the market (and therefore dictate tariffs), i.e. it is essential to ensure competitive service provision and value for money.

1.4.3 Organisational Aspects

At the organisational level it is necessary to address issues such as overall regional project management of the infrastructure roll out.   Negotiation of collective communications service provision contracts on behalf of participating ATSOs to ensure optimal arrangements. The establishment of an ATN Users Forum that will provide a platform for all players in the ATN to exchange information related to performance, faults, future enhancements etc.  Overall co-ordination of the regional safety assessment needs to be organised in collaboration with safety institutions from the participating ATSOs.  Consideration for the need to establish a regional accounting service will be necessary so as to avoid inefficient situations such as multiple billing for individual ATN service segments.  The assignment and tracking of ATN addresses will need to be managed.  Capacity planning of the infrastructure to meet forecast traffic demands will be an important organisational activity. Equally, configuration management of the regional infrastructure, provision of testing services and provision of regional network management services are organisational services that will be critical to the correct operation of the ATN.

1.4.4 Financial Aspects

At the financial level it is important to investigate potential methods and incentives to promote ATN implementation, e.g. use of public funds.  Charging/billing criteria for air/ground services for ATS needs to be defined, e.g. charges based on usage or flat rate.

For the types of issues introduced above it is essential that the appropriate resolutions are in place well in advance of planned operational in-service dates so as to ensure the smooth and timely introduction of the ATN infrastructure.   Delaying resolution of these types of issues will run the risk of delaying operational use of the infrastructure even if it has been deployed and is ready for use.

1.4.5 Summary

In summary, there is a number of significant issues that must be resolved in order to pave the way for the deployment and use of ATN based services in the operational ATS environment.  The purpose of this report is to review these issues and, where feasible recommend appropriate courses of action.

The “Institutional, Organisational and Financial” environment in which solutions to these types of issues are resolved can be viewed as:

· That which will exist in the long term (i.e. 2010 onwards), i.e. the “Target Framework” as described in section 3.2 and

· That which will need to exist and evolve with the initial implementation (i.e. 2000 – 2010), i.e. the “Interim Framework” as described in section 3.1.

2. Related Studies/Initiatives

Whilst the majority of effort to date has been focused on the definition and validation of the technical aspects of the ATN there has only been a limited number of initiatives that have addressed the non-technical issues related to ATN implementation and operation.   The most recent and applicable of which in the European context is the CEC sponsored “ATN Institutional Issues” (“ATNI2”) Study which has produced two deliverables:

· Scenarios for the ATN: Non-Technical Implementation Issues [68] &

· The Introduction of ATN in Europe: A Regulatory Framework [89].

· Other initiatives and studies that have addressed the institutional and administrative aspects of CNS/ATM deployment include:

· The work of the ICAO FANS II/4 Committee [69], which established a group to identify issues requiring global co-ordination for the operational deployment of the ATN.  The Committee additionally endorsed a set of institutional guidelines and scenarios related to ATN implementation.

· The ICAO Global Air Navigation Plan for CNS/ATM Systems [90], [91];

· The work of the ICAO ATN Panel [80] which, inter alia, was tasked identify and propose solutions to institutional and administrative issues that face ATN deployment;

· The “Rio” Global CNS/ATM Systems Implementation Conference [79] whose primary objective was to address the financial, economic and institutional issues facing CNS/ATM deployment;

· The CEC “COPICAT” Study [86] which contributed to the economic assessments and the organisational arrangements necessary for ATN deployment;

· The ACCESS Study which had Work Packages dedicated to issues surrounding the provision of ATN services by third party communications service providers [78] and Institutional Issues in general [121]; 

· The EATCHIP Ground/Ground Communications Network Service Management  Task Force ([86], [87], [88], [116], [117]) which , inter alia, has been developing an agreement for the interconnection of ATSO networks, referred to as the “Interconnection Agreement”;

· The EUROCONTROL Satellite Communications and GES Institutional Issues Study [76] and [77] which predominantly focused in issues related to GES deployment but additionally reviewed issues related to ATN deployment;

· The FAA  Advisory Circular, Guidelines for the Approval of Aircraft Data Communications Systems [84], is intended to support the introduction of data communications applications for air traffic services;

· The FAA  Advisory Circular, Initial Air Carrier Operational Approval for use of Digital Communications Systems [106], is intended to provide guidance on acceptable means for the “operational approval” to use digital communications systems for ATS;

· The RTCA SC-189/EUROCAE WG 53 is producing material to support CNS/ATM Safety Assessments ([81], [109], [110], [111], [112], [113], [114], [115]).  The material addresses issues related to the institutional aspects of safety assessments and continued operational safety;

· ATN Systems Inc. have developed a Certification Approach [93] which defines the process for obtaining FAA approval for ATNSI products including the means by which ATNSI will show that the ATNSI products comply with FAA airworthiness requirements.

· The RTCA has convened a “Certification for CNS/ATM” Task Force whose objective is to “review the “certification” process employed “end-to-end” for advanced aviation systems. At the time of writing a draft report [105] of the Certification Task Force was available.

· The US Office of Inspector General (OIG) recently published its findings and recommendations following an audit of the FAA’s progress and plans for the implementation of ATS data link [96].

In addition to the above work on ATN issues there has been a significant amount of work in ICAO, CEC and EUROCONTROL in the area of GNSS related administrative and institutional issues [73], [74], [75], [82] and [83].  The prime reason for the significant amount of attention on this subject is due to its reliance on the GPS and GLOSSNASS systems which are owned and operated by the US and Russian Federation governments respectively.  However, many of the issues that have been identified are equally applicable in the provision of the global ATN service and the references have been analysed for applicable material and lessons that can be learnt from the GNSS community.

In addition to the above there are a number of relevant lessons of an administrative and institutional nature that have been gained from FANS 1/A operations in the South Pacific.  These are documented in the Fans Interoperability Team (FIT) Report [92] and have been highlighted in this report. 

In order to avoid unnecessary duplication of effort, the Task Force adopted the strategy to analyse and review the results of the above referenced studies in order to learn from and build on them.   Due to its nature it has been widely accepted that ATN implementation will be evolutionary and will expand depending on accrued benefits. ATN implementation is expected to evolve from initially local implementations and/or the areas covered by pre-operational trials (e.g. PETAL II extension) to eventually cover the entire European region.  The TF recognised the need to focus its attention on those administrative and institutional issues that require to be addressed and resolved for the initial implementation of the ATN and its use in the operational ATM environment.  All recommendations in this report for future lines of action are focused on supporting and enabling initial implementation.

Attachment 1 provides an in-depth presentation of each of the objectives and conclusions, where applicable, of the related initiatives identified above.

3. Institutional and Administrative Structures for the ATN

Previous sections of this report and Attachment 1 have:

· highlighted the critical importance of resolving the key institutional and administrative issues to ensure the smooth and timely introduction of the ATN into the operational ATS service;

· introduced all known related studies that have previously addressed or have been related to these issues including those that have arisen in the FANS 1/A South Pacific environment;

· introduced the  GNSS world to identify lessons that may be learnt from that environment which has many parallels to the ATN.

This objective of this section is to present and discuss of the specific issues that need to be addressed for the introduction of the ATN into the operational European ATS environment taking into account the previous sections of the report.

The Task Force endorses the need for an European “Regulatory Framework” for the ATN as recommended by the ATNI2 Study [89] as summarised in Attachment 1. However, it is recognised that process to establish such a framework is complex, political and therefore likely to take some considerable time to implement if accepted.  Clearly ATN implementation cannot wait for such a framework to be in place. Section 3.1 discusses the specific points that need to be resolved for initial ATN deployment.  

The Administrative and Institutional environment may therefore be classified as:

· Short/medium term, i.e. 2000 – 2010 time-frame, hereafter referred to as the “Interim Framework” and the

· Long term, i.e. 2010 onwards, hereafter referred to as the “Target Framework”.

3.1 Interim Framework

As indicated above this section identifies those issues that need to be resolved in the short term (2000 – 2010) to facilitate and enable the introduction of the ATN into the operational European ATS environment, and to ensure a clear path towards the Target Framework that is expected to exist post 2010.  Given the operational context, the extent and type of ATN services foreseen to be deployed by the European ATN Implementation Plan [123] and ACCESS [124] it is clear that resolutions to a number of institutional, administrative and financial issues must be agreed.

3.1.1 Institutional Issues

The following sub-sections discuss the issues and possible resolutions to the following issues that are considered relevant for the interim framework:

· Regional Safety Assessment;

· Certification;

· Service Level Agreements;

· Liability;

· Support of AOC Communications;

· Use of Air/Ground communications service providers.

3.1.1.1 Regional Safety Assessment

As presented in Attachment 1 the joint RTCA SC-189/Euroce WG53 committee is currently developing guidance material to address the safety and inter-operability aspects of CNS/ATM systems.   Specifically the committee is developing guidance related to conducting “Safety Assessments” of CNS/ATM environments, this process resulting in safety objectives and requirements to be satisfied by the various elements of the CNS/ATM environment.  These safety objectives and requirements to be satisfied by an operational CNS/ATM system will result are subsequently allocated to parts of the system, procedures or airspace characteristics.  

Due to the distributed nature of CNS/ATM systems, the Safety Assessment described in ([81], [109], [110], [111], [112], [113], [114], [115])  requires an assessment of the entire airspace system and is applicable to all elements of the operational environment including CNS services, ATM services, systems and procedures.  The Safety Assessment is based on a description of the operational environment, referred to as the “Operational Environment Definition” (OED).  The OED is a description of the total operational environment in which the CNS/ATM system will be deployed, will provide the basis for an assessment of failures, procedural errors and airspace characteristics from which to determine risk mitigation strategies that will be capable of protecting against identified hazards. An “Operational Environment” template [115] to facilitate the common definition of OEDs has been developed.

The CNS/ATM safety assessment spans from system planning, through development, to continued operational capability and is applicable to the entire CNS/ATM system and associated procedures that may span national boundaries.

The CNS/ATM safety assessment comprises:

· Operational Safety Assessment (OSA) – which establishes, validates and allocates the safety objectives and requirements through a co-operative effort from all the institutions
 that control each of the elements of the operational environment.  The OSA provides the basis for the safety assessment activities conducted by each of the institutions that control the development of the elements that comprise the operational environment.  The OSA is separate from each of the institutional safety assessments in order to determine the common safety objectives and requirements that require multi-institutional co-ordination;

· Institutional Safety Assessments – which ensure that the elements (and their development means and methods) of the operational environment satisfy the allocated safety objectives and requirements;

· Operational Capability – at entry into service is assured when all of the safety objectives and requirements have been assessed in the institutional safety assessments;

· Continued Operational Safety – ensuring that safety objectives and requirements are maintained throughout the systems service life.  Activities such as operational monitoring and data collection should be initiated at entry into service.  The OED and the OSA will provide the basis for determining the monitoring requirements and assessing the effects of any changes that may be introduced into the operational environment.

· Co-ordination – Co-ordination between planners, developers, implementers and users across all elements of the system facilitates the validation of safety objectives and requirements.

The results of the OSA, whose scope is determined by the OED, is to be endorsed by the system planners and implementers.   The OSA includes two interrelated processes: 

· Operational Hazard Assessment (OHA) – a qualitative assessment of the operational hazards associated with the OED.   The OHA examines operational functions to identify and classify hazards (according to a scheme based on hazard severity) which may  impair those functions.  The OHA determines safety objectives and according to the hazard classification and determines related requirements.

· Allocation of safety objectives and requirements – this process allocates the safety objectives (high level requirements) and requirements to the various elements of the operational environment and identifies and validates the risk mitigation strategies that are shared across the involved institutions.

Given the multi-provider, supplier, user and distributed geographical scope of the ATN, it is clear that the regional Safety Assessment will need to be conducted by a central entity.  Such an entity will need to co-ordinate the safety assessment process with each institution involved in the provision and use of the ATN service.  The “European Co-ordinating Entity” as discussed in the COPICAT study [86] and further elaborated in section 3.1.2.2 would be an ideal candidate for undertaking such an activity.

Specifically, once the European ATN data link implementation plan (i.e. initial ATN infrastructure and operational services) has been defined, the central entity will, in accordance with the guidance developed by the joint RTCA/EUROCAE committee:

· Co-ordinate, with all institutions involved, the definition of the Operational Environment Definition (OED);

· Co-ordinate the execution of the Operational Safety Assessment (OSA) comprising the Operational Hazard Assessment (OHA) and allocation of safety objectives and requirements to the operational systems and procedures;

· Co-ordinate the “Institutional Safety Assessments” that are to be conducted by each institution addressing the elements of system and procedures under their jurisdiction;

· Co-ordinate the means and methods to assure the  “Continued Operational Safety” of the system and procedures;

· Co-ordinate with all institutions to validate the safety objectives and requirements;

· Manage and co-ordinate changes introduced to the system through update of the OED and the OSA.

RECOMMENDATIONS: 

Safety Assessment: Given the intended operational environment (i.e. location and type of data link services to be deployed) the Task Force 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 Link2000+ programme.

3.1.1.2 Certification

Traditionally only avionics have been subjected to a formal certification process. The means for operational approval of ground systems varies from ATS provider to ATS provider and is not subject to a formal certification process.  The question is whether these current practices are suitable for data link based ATS services given that, in some respects, the ground and air/ground elements of the end-to-end service are as equally critical to message delivery as the avionics systems.

Whilst the current approach has proved satisfactory for the current infrastructure, its suitability to the ATN datalink environment needs to be re-visited.   The ATN (end-to-end) communications service will be provided by a number of interconnected airborne and ground systems (Routers, End Systems) through a number of ground/ground and air/ground networks.  It maybe argued that each element contributing to the end-to-end service is arguably equally critical in the delivery of ATS messages and should therefore be subject to uniform certification criteria. 

As presented in Attachment 1 the current FAA “certification” approach for data link systems is:

· firstly “design approval” of aircraft data communications systems and applications based on guidance provided in the FAA’s Advisory Circular [84];

· “operational authorisation” for commissioning ground or airborne segments of the end-to-end system based on guidance in the FAA’s Advisory Circular [106].

It was the objective of the RTCA Certification Task Force to review and recommend improvements to the certification process in light of the advances in technology, i.e. CNS/ATM systems.  The key recommendations to note, with respect to certification, from the draft report of the Certification Task Force are:

· Recommendation 1.  An organisational focal point should be established by the authorities to provide one stop service to users, industry, and other governments in all matters related to advanced ground electronics and airborne avionics systems and related procedures.  This function should have appropriate operational and technical expertise, and the authority and responsibility to develop and issue appropriate policy, certification, and related regulations and guidance materials

· Recommendation 2.  The authorities should establish and maintain a systems engineering capability.  This function should be used to establish overall performance requirements for all advanced systems and their subsystems, in conjunction with the user community.  As part of this effort, the authorities should consider developing clear approval standards and processes for ground system elements that are integrated, to the degree necessary, with airborne system element certification.

· Recommendation 4.  The importance of human performance considerations  should be recognised by both the authorities and industry in reducing certification costs and improving the safety of the INAS. They should do so by introducing processes and written guidance that institutionalises earlier and better consideration of human performance. This should be accomplished by providing certification credit for human performance where possible and by requiring consideration of human performance in accordance with specific standards for the certification of equipment, people, and procedures in advanced airborne and ground-based systems.

· Recommendation 5.  The authorities should broadly implement a process where the regulators and applicants come to an early and clear agreement on their respective roles, responsibilities, expectations, schedules, and standards to be used in certification projects.  The process should apply broadly across airborne and ground systems, allow non-applicant equipment suppliers to engage in certification programs, and provide greater opportunity to approve components or processes independent of the airplane.

· Recommendation 7.  The early deployment of advanced systems should be encouraged by the authorities.  This initiative would assure that prompt in-service experience can be obtained more quickly and incorporated into production systems.  Improved feedback mechanisms would also assure that positive and negative experiences (especially human performance considerations) with operational systems and procedures are documented and analysed for future system credit, or for corrections to be applied based on lessons learned.

· Recommendation 9.  The authorities should work with the rest of the aviation community to develop, co-ordinate, and apply a commonly agreed-upon concept of operations, including the development and application of certification policies.

Whilst it is recognised that the above recommendations are subject to approval of an international co-ordination process it is important to ensure that the approach proposed to support the certification of the ATN in Europe is consistent with these recommendations.

For the initial implementation of the ATN, within the context of the FAA’s CPDLC programme, ATN Systems Inc. has defined a process and means [93] that it intends to follow in order to obtain FAA airworthiness approval for ATNSI products.  Key aspects of the approach include:

· a Safety Assessment based on RTCA SC-189/EUROCAE WG53 guidance including the definition of an OED for the US domestic en route airspace.

· adoption of RTCA Doc 178B Level C as the basis of the product development;

· development of an independent Conformance Test Suite (CTS) as a means to test the ATN products;

· the involvement of FAA certification officials throughout the project.  

· an ATNSI/FAA in-service operational evaluation (including trained pilots and controllers) of ATNSI products using various supporting ground infrastructure.

The issue then is to discuss the approach for certification that should be adopted in the European environment for the initial ATN Datalink implementation.    The Task Force considers that it is essential that each element, at the level of subnetwork, router, end system and communications services, in the “end-to-end” chain
 that contributes to the ATN communications service be subject to a “process” that verifies at least the following:

· all safety objectives and requirements allocated to the element in question have been satisfied as applicable through the design, development, commissioning and operational phases;

· that the introduction of the element and the element itself has no detrimental effect on the operational ATN service;

· that the element is compliant with all applicable technical provisions (e.g. ICAO SARPs compliance) and is capable of inter-operating with peer elements;

· that the element complies with its performance requirements and therefore, when introduced, will not compromise the required performance of the end-to-end system.

This approach is consistent with Recommendation 2 of the RTCA Certification Task Force.  The results of this process may, in the long term, contribute to the issuance of a “certificate” confirming compliance of the element.  This approach is consistent with that currently used for certifying avionics systems and could, in theory, readily be extended to ground systems such as FDPS in the future.  The question of “certifying” communications service provider networks/services is one that requires further study as a longer-term issue but is one that has been recommended by ACCESS
 [124].

It is with the above objectives of the in mind that the CAERAF has been specified.  The CAERAF system will be capable of both supporting both laboratory testing and pre-operational evaluations involving real ground/ground networks, air/ground networks and real flights.  The CAERAF is scheduled to be available by end 2000.  The Task Force has noted that it will be necessary for the creation (by industry or otherwise) of a laboratory that offers comprehensive ATN testing services based on the CAERAF and that it be recognised/accredited by the approval/certification bodies.  The availability of the CAERAF is consistent with t he first recommendation of the RTCA Certification Task Force which recommended the establishment of an organisational focal point providing a “one stop service” to users and suppliers on all matters related to ATN system, equipment and service testing.

Taking the above points into consideration it is considered that, for the initial deployment of the ATN in Europe, a “third party independent verification” process is formalised with the objective of assessing the capability of each element involved in the delivery of the end-to-end ATN communications service.   Furthermore it is considered that the necessary steps be taken to ensure the establishment of a testing laboratory, independent of any regulatory function, offering testing services based on the CAERAF within the required timeframe for initial implementations.

RECOMMENDATIONS

Certification (1) – The Task Force 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.  Note. - This process may later be formalised as the basis of the certification process for datalink based systems.
Certification (2) – The Task Force 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.

Certification (3) – The Task Force 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.

3.1.1.3 Service Level Agreements

The overall ATN service in Europe is likely to be based on elements of infrastructure owned/contracted by a number of ATS providers, airlines and aeronautical communications service providers.  In order to ensure availability of the regional ATN service each party needs to commit to ensuring its element of infrastructure complies with a minimal set of performance requirements.

All parties (e.g. ATS providers, Airlines) that own ATN infrastructure that is a component of the overall ATN service need to agree to binding agreements, (i.e. Service Level Agreements) defining requirements such as Availability, Reliability of their element of the service in order to ensure the overall ATN Service remains available.  The net result of this process will be a “service delivery chain” that binds each participant in the chain to the requirements of its specific Service Level Agreement.  A similar concept of service definition has been adopted in the GNSS world as presented in Attachment 1.

In practical terms the initial European ATN service will be comprised of service segments from:

· A number of ATS providers (e.g. States A, B and C);

· A number of Communications Service Providers (e.g. CSPs 1, 2 and 3).

In such an environment there are expected to exist service “boundaries” between:

· ATS Provider/ATS Provider – e.g. whereby an ATS provider provides transit service access to a back-up AMSS network and/or acts as a transit routing domain by offering back up alternative routes to a CSPs network;

· ATS Provider/Communications Service Provider – e.g. whereby a Communications Service provider provides the ATS Provider with a VDL service.

The means by which the level of service is specified, monitored and maintained are issues that will need to be solved for the initial ATN deployment.  In general, the “Service Level Agreement” (SLA) is becoming the standard means by which services, such as telecommunications, are being agreed between users and suppliers and form the basis of contracts between parties.  In the aeronautical telecommunications environment the SLA stipulate factors such as the required performance, reliability, monitoring, route advertisement and reporting requirements.  The ACCESS project has conducted an in-depth study [78] into the issues surrounding the third party service provision of elements of the ATN communications service and recommends a comprehensive list of issues that ATN SLAs need to address.  The study further recommended that the European Commission facilitate the establishment of a group of representative ATSOs, Communications Service Providers and airlines whose objective would be to develop a model SLA applicable to the European region that individual users (e.g. ATSOs) may use as a basis for their individual contracts.

Following the contracting of a service provider based on an SLA it is clearly necessary to have the ability to ensure that the service contracted is actually that which is  being provided.  The SLA should define the means by which the user can be assured the required service is being delivered.  For example, the user may require the service provider to provide access points to the service provider’s infrastructure from where the user is himself able to monitor in real time the service being delivered.  The SLA will also need to define the procedures to be adopted in the event that the service provider continually fails to deliver the contracted service.

The main SLA issues identified by ACCESS [78] are:

· Performance/Quality of Service Requirements: It needs to be ensured that the performance/QoS requirements placed on the communications service are sufficient to meet its objectives, i.e. delivery of operational services and associated benefits.  Where appropriate, these requirements should be defined in the context of maximum numbers of ground based and airborne users simultaneously using the system.  The parameters to be used as the basis for defining the system performance/QoS requirements include Availability, Reliability, Integrity, Continuity, Throughput, Transit Delay, Maximum service outage, Geographical/Volume coverage;
· SLA Performance Indicators: Based on the performance/QoS requirements defined in the SLA, the SLA should identify a set of “Performance Indicators” which are used by both parties as part of the assessment to ensure that the SLA is being satisfied;

· Minimum Performance Requirements for AMSS and VDL Service Providers: It is expected that the airlines will determine which AMSS and/or VDL service provider they will use of AOC and therefore ATS communications.  The ATSOs should publish a set of “minimum performance requirements” for the satellite service providers who, as a minimum, must be satisfied by any provider proposed by an airline, or otherwise, to be used for ATS communications.

· Service Communications Profile: The SLA should define a communications profile for the service being contracted which must tie down all options and recommendations defined in the applicable ATN and industry standards, e.g. use of Fast Select. 

· Service Access/Interconnection Requirements: The SLA should define the physical means by which to access the communications service.

· Certification:  The SLA should (1) require that the service offered has been “certified” and (2) that any changes to the infrastructure enabling the provision of the service require that it be re-certified based on an accordingly updated safety case. This certification is expected to be based on current practices whereby the applicant develops a safety case for the system in question.

· Performance/QoS Monitoring: The SLA should define the requirements on the CSP to monitor the performance of the service in real time.  The methods and means by which the service will be monitored should be defined.  In the case of AMSS this should include the monitoring of the GES operation.  For initial operations and in order to acquire confidence in the service, users should consider the need for themselves to monitor the performance of the communications service. 

· Problem Reporting and Resolution: The SLA should define the procedures to be followed in the event there are problems identified in the service either as a result of the performance monitoring function or feedback received from the service users.  These should include a requirement on the Third Party CSP to immediately initiate actions to resolve the problem.

· Infrastructure Enhancements: Both the ADS Europe trial [108] and FANS 1/A [92] operations suffered from a degraded communications service as a result of the software upgrade introduced into the GES.  These experiences highlight and reinforce the need for well defined and end User accepted procedures for:

· Notifying all parties involved in the provision of elements of the end-to-end chain and users of (1) the type of change to be introduced, (2) the benefits of the change, (3) the date on which the change is to be introduced into the operational system and (4) the procedures to be followed in the event there is an adverse effect on the performance of the system following introduction of the change;

· Prior to operational introduction the testing of the change in an “off-line” environment (e.g. CAERAF) to ensure that (1) the system operates as specified and (2) there is no adverse affect on the communications service;

· Managing the introduction of changes into the infrastructure, e.g. in the case of AMSS the order of GES upgrades;

· Following introduction of the change into the operational system the testing of it and monitoring of the communications service to ensure its correct operation;

· The means to “roll-back” to previous versions of the infrastructure in the event of system malfunction and/or performance degradation following the introduction of a change.

· Configuration Management: As identified in both the FANS 1/A and ADS Europe environment it is essential to implement an effective configuration management system for all elements of the end-to-end chain.  The SLA should define a requirement for the TPCSP to implement a configuration management system, which should, as a minimum, be capable of archiving all versions of the system so that it may be possible to roll back to any previous version if required.  The configuration management system should additionally include all standards, design, development and test documentation that defines the functionality of the system.

· Liability: The SLA will clearly need to address the subject of liability and the extent, in financial terms, the TPCSP would be liable for in the event that it was demonstrated that it (i.e. the CSP) was negligent in providing the required communications service as specified in the SLA.

· Charging Mechanism: The SLA needs to define the methods and means by which the user will be charged for communications services used. 

· Billing: The SLA needs to define issues related to billing in terms of frequency, breakdown of costs, information to be provided etc. 

· Help Desk: The SLA should include a requirement whereby there is a continuous (24 hours a day, 365 days a year) help desk service available manned by experienced personnel.

It is recommended that a generic SLA (covering non commercial common issues) for European ATN services (covering both ATS Provider/ATS Provider and ATS Provider/Communications Service Provider relationships) is developed taking account of input from representative ATSOs, Communications Service Providers and Airlines.  

RECOMMENDATIONS

Service Level Agreements (1) – The Task Force 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. 

Service Level Agreements (2) – The Task Force recommends that in order to ensure uniformity of service, the development of a generic Service Level Agreement, covering non-commercial common 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. 

3.1.1.4 Liability

The resolution of  the liability determination and limits issue has been considered as a major item necessary for the introduction of CNS/ATM.    In addressing this issue one has to question what are the key differences between the current infrastructures and those that will exist in the future CNS/ATM environment.  

For the communications element the main difference lies in the fact that in the current environment States typically own and operate all infrastructure that is required to deliver the operational Air Traffic Service.  In the future environment States will need to rely on elements of infrastructure that belong to third parties (i.e. commercial communications service providers, ATS providers, airlines) in delivering an datalink based ATS service.  

So the question then becomes how to determine liability in the event of an air traffic incident due to a failure in the distributed communications infrastructure.  Assuming that all players contributing to the end-to-end service are bound by a Service Level Agreement based on the lines described in section 3.1.1.3 it should be possible to localise the segment of the chain that initially malfunctioned and was therefore the root cause of the incident.  Once the fault has been localised it is clear that the party liable will be that which is responsible for providing that element of the end-to-end chain.  This is the interim approach that has been adopted in the GNSS community as presented in Attachment 1. 

The types of initial topologies foreseen for ATN deployment in Europe are expected to comprise:

· A limited number of ground/ground networks owned an operated by a number of ATSOs and communications service providers;

· Limited number of Back-bone and/or Route Servers;

· VDL Mode 2 air/ground networks operated by at least ARINC and SITA;

· AMSS air/ground network services offered by anyone of the three Satellite Service Providers (Satellite Aircom, Skyphone or Skyways Alliance).
A scenario of where liability issue may arise is as follows.   Assume that State “A” provides a data link service that relies on the correct functioning of an ATN Router in an adjacent State “B”.  The situation may arise whereby State “A” is unable to communicate via data link with an aircraft under its control as a result of a malfunction of the Router in State “B”, e.g. whereby the State “B” router incorrectly advertises a route to the aircraft.  Such a scenario may lead to an air traffic incident for which the determination of liability is not 100% clear in the event there are no or ill defined service contracts between States A and B.  This example points to the need for all users to conclude appropriate service level contracts with ALL their providers (e.g. commercial service providers and ATSOs alike) which define precise service level clauses (e.g. advertisement of valid routes).  

It is clearly inefficient from a management, administrative and consistency aspect  for such  service level contracts to be negotiated individually and between all users and service providers.   The EACE as addressed in section 3.1.2.2 would be an ideal body to facilitate the drafting of service level contracts to ensure a consistent approach throughout the region.

The question then becomes the determination of the financial extent to which a service provider would be liable.  According to the ATNI2 Study [89], and various European Directives referred to from that study, it is illegal for a service provider to limit its liability in cases where there is risk to bodily injury.  Therefore a service provider is liable for potentially unlimited financial compensation in the event that it is proved it is liable for an air traffic incident.  

However, it is unlikely that any service provider is willing to expose itself to such a risk and will seek to minimise its exposure by arranging insurance for itself.  The insurance company, however, is also unlikely to accept unlimited financial expose and will impose a “guarantee ceiling” which limits the amount to which it is exposed.   Consequently there will be a shortfall between the unlimited financial exposure and the guarantee ceiling imposed by the insurance company.  The ATNI2 Study [89] discusses this issue in depth and concluded that consideration be given to the establishment of a “Complementary Guarantee Fund” that will be required to satisfy claims beyond the guarantee ceiling.  Such a fund is recommended to be funded 50% by the insurers and 50% by the service providers.

Whilst the Task Force appreciate the ultimate need for such a fund it is considered as a longer-term objective.  When looking for near term solutions the Task Force investigated the approach adopted in the FANS 1 South Pacific operations but was unable to determine the approach to liability determination and limits due to the lack and confidentiality of information.  If addressed, these issues are expected to be the subject of private contracts between the communications service providers and their clients.

Given the fact that it is not legal to limit one’s liability in an environment where there is risk to bodily injury and assuming that communications service providers are unwilling to accept unlimited liability there appears to be no clear solution.  The Task Force considers that the subject is studied further by a team including legal representation from ATSOs, Airlines and CSPs.  

Consideration of arrangements in the FANS 1 environment (if any), ATS services based on ACARS and liability arrangements that ATS providers may have with ground/ground service providers for transmission of their safety critical ATS related traffic are taken into account.

RECOMMENDATIONS

Liability (1) – The Task Force 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.

Liability (2) – The Task Force recommends that due to the fact that it is 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.

3.1.1.5 Support of AOC Communications

A key factor in the acceptance of the ATN by the airline community is due to its ability to handle AOC communications.   In the context of the ACARS replacement (due to its foreseen inability to satisfy future AOC requirements) with VDL, a solution has been developed that introduces key elements of the ATN communications stack into the avionics. The ATNI2 study [89] summarised the situation by stating that there will be no ATN unless it supports AOC.  A similar sentiment was expressed in the recommendations of the COPICAT Study [86].

In the mean time some ATSO’s have stated concerns regarding the use of their private ATS networks to support AOC communications [89].  It is believed the foundation of these concerns relate to the impact of the AOC traffic on the overall quality of service of the ATS network and consequent impact on the ATS traffic.  It is not essential to the operation of the ATN for these private ATSO networks to support transmission of AOC since this type of communications will typically be routed through CSP networks.  However, the availability of private ATSO networks as secondary alternative routes for AOC communications is clearly desirable in order to increase the redundancy and consequent availability of the ATN service.

The Task Force supports the Agency’s contract for the development of a Network Planning Tool [125] whose objective is to analyse and validate the various network designs proposed by ACCESS for the European ATN.   It is understood that the study will develop realistic scenarios for both ATS and AOC communications traffic forecast to require ATN services.  The Task Force recommends that the relevant ATSOs follow this study in order to acquire realistic estimates of the amount of traffic that their network could potentially handle.   In addition to assessing traffic forecasts it may be necessary for ATSOs to consider additional issues such as competing with commercial service providers, liability issues and financial aspects (e.g. charging mechanisms).

RECOMMENDATIONS

Support of AOC – The Task Force 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.

3.1.1.6 Air/Ground Service Providers

It is expected that airlines will, based on commercial reasons, contract one service provider or another for their air/ground AOC requirements.  Assuming that AOC applications will be operational before ATS applications it is probable that the airlines will prefer (if not insist) on utilising their AOC service provider for ATS communications.  The issue is whether such a situation is acceptable to the ATS providers. A major implication is that ATS providers will potentially need to arrange and manage service provision contracts with all service providers offering datalink coverage in their airspace.

The ATS provider essentially has two options.  The first option is to accept the airline position and arrange service provision contracts with all service providers offering coverage in its airspace.  However, for this option to be acceptable it will be necessary for all participating communications service providers to demonstrate compliance with a set of minimum safety, performance and inter-operability requirements.

The second option is for the ATSO to mandate a single service provider to be used for ATS data link in its airspace.  Whilst this will simplify the work of the ATSO through only having to manage a single service provider, it is likely to be unpopular with the airlines who may have contracted another service provider for their AOC communications and such a mandate may have implications on their avionics fit.  It is also likely to be unpopular with all those communications service providers not selected by the ATSO.
The TF considers that the first option will prevail and 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.

RECOMMENDATIONS

Air/Ground Service Providers –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.  

3.1.2 Organisational Issues

The following sub-sections discuss the issues and possible resolutions to the following issues that are considered relevant for the interim framework:

· Establishment of an ATN User Forum

· Establishment of the European ATN Co-ordinating Entity (EACE)

3.1.2.1 ATN User Forum

Whilst users may be provided with performance information (as specified in the SLA) on the service provided by their contracted service provider, it would be desirable, if not essential, for users to be provided with performance statistics of the regional ATN as a whole.  It is proposed that an “ATN User Forum” be established with this objective in mind.  The forum would periodically collectively review performance of the system, analyse and discuss reported faults and resolutions. Most importantly, due to the wide membership of the forum, it will have the necessary “clout” to pressure communications service providers to resolve identified problems in a timely manner.  In the context of the FANS 1/A operations in the South Pacific a “ FANS Interoperability Team” and a “Central Reporting Agency” have been established to monitor FANS 1/A operations and performance.  The CRA periodically collects and analyses fault reports which are disseminated to all users and providers in addition to publishing performance of the end-to-end system over pre-defined periods of time.  So as to encourage the submission of fault reports all information reported by the CRA is de-identified prior to publication. The collective views of the CRA will exert greater pressure on the service providers to resolve reported problems.

It is considered that, once the initial ATN service is operational,  a European “ATN User Forum” be established whereby users can jointly review, discuss and influence the performance of the contracted communications services, discuss identified problems and review proposed resolutions.

RECOMMENDATIONS

ATN User Forum – The Task Force 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. 

3.1.2.2 European ATN Co-ordinating  Entity (EACE)

How can it be assured that the ATN infrastructure provides and will continue to provide a guaranteed communications service that meets the operational requirements of the Air Traffic Service.  As in the case of GNSS, it can be expected that a “contractual” chain needs to be established whereby each entity providing an element of the ATN communications service is bound by a contract (e.g. Service Level Agreement) that specifies the level of service required of them.  In the GNSS world, due to the impracticability  (i.e. in terms of administrative/management overhead and assurance of consistency) of all service providers to sign contracts with all potential users it has been decided to establish a “GNSS entity” in Europe.  This entity will, inter alia, act as a focal point for overseeing the conclusion of service provision contracts with all suppliers to ensure a consistent level of regional service.  The establishment of a similar body for the ATN, the “European ATN Co-ordinating Entity”, as originally proposed by COPICAT [86], is considered essential for the timely and successful introduction of the ATN in Europe.  The EACE, a common service provider organisation, would be responsible for issues such as provision of “common services” necessary for ATN operation, e.g. operations of Top Level backbone routers and/or Route Servers and management of the infrastructure at a regional level on whom the correct and efficient operation of the ATN will depend.

Consistent with the principle of separating service provision from regulation, the EACE will not be responsible for any aspect of regulation.  It will, however, provide services (e.g. CAERAF based testing) that will contribute to cases made to safety regulatory bodies.

This section defines the scope, services and organisation of the European ATN Co-ordinating Entity (EACE) which, it is recommended be established in order to promote and, manage the implementation of the ATN in the EUR Region. The approach proposed here for the ATN can also be used for other Communication Infrastructure developments and has parallels with the proposed establishment of the GNSS Entity in terms of scope and responsibility.

Specifically the types of tasks and responsibilities that are suggested to be assigned to the EACE include as “core” (i.e. essential) tasks:

· Regional Project Co-ordination – overall co-ordination, monitoring  and management of the regional implementation in accordance with the agreed implementation plan.

· Common SLA Definition – defining and maintaining common ATN SLA template to be used as basis for contracts between ATSOs and communications service providers.

· Regional Network Management  - monitoring the performance (real time and off-line) of the overall regional ATN which will be enabled by the operation of a centralised European network management system infrastructure. The initial European ATN will be comprised of infrastructure elements that are owned/ operated or contracted to a third party by a number of ATSOs.  It can be assumed that each ATSO will be responsible for managing his own element of the infrastructure.  However, it needs to be determined whether this will be sufficient for managing the service at the regional level.  Based on the reasonable assumption that it will not be sufficient the issue of a “European ATN Manager” who will be responsible for ensuring the European ATN service is maintained at the regional level needs to be addressed.

· Escalation Procedures – definition, management and oversight of escalation procedures in events of problems with service provision and/or mis-use.

· Regional Safety Assessment - Co-ordinating and maintaining the Safety Assessment including definition of the Operational Environment Definition, the Operational Safety Assessment and the Operational Hazard Analysis and overseeing the allocation of safety objectives and requirements to the various elements that comprise the European ATN.  The activity will involve close liaison and collaboration with the safety regulatory bodies of the participating states. 

· ATN Address Allocation – Maintaining central database of allocated ATN addresses.  Each ground and airborne ATN system will be allocated an ATN address based on a convention defined in the ATN SARPs.  Whilst the SARPs state that ICAO will be responsible for maintaining a record of assigned addresses it is proposed that such a role be undertaken by the EACE, in the context of the European implementation.

· Regional Accounting Services – providing “single point of billing” for communications service users (i.e. ATSOs or other communications service users), validating communications service provider invoices, maintaining billing statistics  (i.e. invoicing users and paying service providers).

· Capacity Planning  - continuous review of network dimensions to satisfy traffic demands.  Ongoing analysis of forecast datalink traffic to ensure adequate and timely provision of additional network resources.

· Regional Configuration Management – configuration management of applicable documentation and software.  Management of the introduction of infrastructure fixes or enhancements.  In order to ensure continued operation of the infrastructure it will be necessary to maintain accurate configuration management records and archives of “baseline versions” of the operating environment so that it may be possible to roll back to pre-determined states in the event of catastrophic failures in the network service.

· Operation of Top Level Backbone/Route Servers – in order to operate as an efficient network (from a routing perspective) the ATN SARPs have defined the need for “ATN Backbones” and/or “Route Servers” whose functions are considered as “common” to the network as a whole.  It is unlikely to be acceptable to the whole that any one ATSO or communications service provider takes on the provision of such a strategic and critical service.  The EACE on the other hand, with its neutral status, is an ideal candidate for the provision of these types of services.  It is therefore proposed that the EACE be assigned the responsibility for the provision and operation of the European ATN Backbone/Route Servers.

· Testing Services - provision of CAERAF based testing services for ATN systems, equipment and communications services.

· Help Desk – provision of consultancy/advisory/training service to users, communications service suppliers on all matters related to ATN.

In addition to the above core services, the following list identifies areas that could optionally assigned to the EACE in the interests of efficiency:

· Communications Service Contract Negotiation – Negotiation of common communications service provision contracts on behalf of participating ATSOs.

· Legal Services – Provision of legal expertise to users (ATSOs, Airlines)  specific to the aeronautical telecommunications environment.

· ATN User Forums – the EACE would provide the chair and secretariat for “ATN User Forum” meetings.  The objective of these meetings would be to provide a platform for exchange of information (between the users (ATSOs, airlines) and communications service providers, the EACE and the safety regulators) on any issue involved in the use of the operational ATN service.  Through the user forum the EACE will publish ATN service performance reports over periodical intervals, e.g. weekly.  A similar entity to the User Forum, the “FANS Interoperability Team” [92] has been established in the context of the FANS 1/A operations in the South Pacific.

· Common Equipment Specification and Procurement – support development and acquisition of common ATN equipment, systems and communications service specifications on behalf of users.

· External Co-ordination – co-ordination with other administrations (e.g. FAA), international organisations (e.g. IATA, ICAO) on matters related to European ATN implementation, interconnection, performance, safety and inter-operability.

Consideration of the establishment of such an entity should include whether it is the responsibility of EUROCONTROL/EATMP or whether an independent entity be established. 

Irrespective of whether the EACE is constituted inside or outside EUROCONTROL, it is further recommended that it reports to a body that comprises representatives from the stakeholder community (communications service providers, airlines, ATS providers).  Such a body may be referred to as the an “EACE Management Council” (EMC).  The EMC would oversee and direct the work of the EACE in order to ensure that it continually satisfies the common needs of the stakeholders.

RECOMMENDATIONS

European ATN Co-ordinating Entity – 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 (as in the case of the proposed GNSS entity), the Task Force recommends that the appropriate steps are initiated for the creation of an independent entity, referred to in this document as the “European ATN Co-ordinating Entity”.   Note. – The Task Force considers that the EACE will be necessary following the initial implementation which is expected to be co-ordinated by the Link2000+ programme.
3.2 The Target Framework – A Regulatory Framework

3.2.1 The Need 

The ATN is expected to play a pivotal role in the evolution of air traffic management in Europe.  However, its deployment and future growth must respect certain rules if it is to fulfil its promises of safe, reliable and cost effective service provision.  As can be seen from section 3.1 (Interim Framework) there are a multitude of rules that will need to be addressed for ATN deployment, many of them un-co-ordinated and in some cases may be conflicting.   Furthermore, if ATN deployment is left uncontrolled, various scenarios are possible ranging from one extreme where a single communications service provider monopolises ATN service provision in Europe to one where the ATN simply does not get deployed due to lack of incentives.

3.2.2 The Current Regulatory Environment

The existing aeronautical regulatory environment is complex in that various aspects are the responsibility of a number of separate organisations  e.g. JAA, national CAAs, ITU, CEC, Departments of Trade and Industry. Furthermore the Warsaw Convention and ICAO Chicago Convention imply certain regulatory aspects that are in some cases reflected in national laws.  This existing framework has served the aeronautical community up to now.  However,  it is clear that with the introduction of CNS/ATM based systems, (which imply the integration of national and international, ground, air/ground and airborne technologies), this existing framework is in need of review to assess its ability to effectively regulate such new environments. 

3.2.3 Benefits of a Regulatory Framework

A Regulatory Framework, along the lines proposed by ATNI2 [89] as summarised in Attachment 1, will recognise the need for the ATN, define rules to facilitate the deployment of the ATN, define the rules and regulations by which service providers must abide when providing ATN services.  Such a framework is considered to provide a fair and non-discriminatory framework, which will allow the various stakeholders the means to develop their strategies knowing they are on par with all other stakeholders.  

The framework proposed has been based on experiences gained in the telecommunications domain as well as from parts of air transport regulation. The framework will thus (1) contribute to the implementation of the ATN (including airline equipage) and (2) ensure a “level playing field” for all potential communications service suppliers to enter the market.

The Task Force considers the agreement of an approach based on a Regulatory Framework to be of a high priority, but, due to the political process that is implied for its acceptance recognises that it will take some considerable amount of time before it could be implemented. 

3.2.4 Scope of  the Regulatory Framework

The Regulatory Framework will comprise a number of rules and regulations with which ATN service providers must comply and satisfy.  Additionally, in recognition of the air traffic congestion and associated congestion of R/T frequencies a key element of the framework will be to create and oversee the conditions (referred to as “Congestion Rules”) that will encourage the deployment of the ATN.  For example, one possibility that has been discussed by ATNI2 is the imposition of a tax on those users that continue to use current communications means as opposed to migrating to the ATN.

The Regulatory Framework will include the rules related to managing and handling the issue of service provider liability.  It will specify the obligations with which service provider must comply, e.g. mandatory insurance schemes covering up to a minimum guarantee ceiling that must be specified in the SLA.  It was stated in section 3.1.1.4, that due to the fact it is not possible to limit liability in situations where there is a risk of bodily injury, the ATNI2 study recommended the establishment of a complementary guarantee fund.  Such a fund being proposed to be funded 50% by the service providers and 50% by the insurers.  The Regulatory Framework would define the rules and regulations for the establishment and management of the fund.

The Regulatory Framework will include the rules and regulations applicable to the certification of ATN systems, equipment and services.  It will additionally define the rules and regulations applicable to testing services such as those that will be offered by the CAERAF.

3.2.5 Common Service Provision

The provision of “common services”, e.g. operation of the ATN backbone routers and regional network management are proposed, in the near term, to be the responsibility of a multi-stakeholder organisation such as the EACE.  However, within the context of the proposed Regulatory Framework, the Task Force notes the ATNI2 proposal that suggests an alternative approach that is considered to be superior in the longer term.  ATNI2 proposes the establishment of a body, referred to as the European ATN Administrator (EATNA), whose membership will comprise all players involved in the operation and use of the ATN service.  The activities of the EATNA would be funded by its membership.  The EATNA would identify and agree on all elements of the European ATN that are considered as being “common” and then contract the provision of these services to a third party.  A key criterion for eligibility for the third party is that it must not have a vested interest in the provision of the operational ATN service.  This proposal has been based on a solution that was adopted in the US for a similar problem related to number portability.

3.2.6 The Regulator

An independent “Regulator” (e.g. EUROCONTROL) will oversee compliance of the various organisations to the regulatory rules and regulations.  The Regulator will be required to be totally and wholly independent from any entity involved, directly or indirectly, in the provision of ATN services.  

Following an assessment of the communications service provider statement of compliance against the applicable rules and regulations, the Regulator will grant an “authorisation” or “licence” to the operator allowing him to offer his services.  Authorised service providers would thereafter be required, on a periodic basis, to submit statements regarding their on-going compliance with the applicable regulatory requirements and may be subject to audits by the Regulator.

RECOMMENDATIONS

Regulatory Framework – The Task Force recommends that the Agency supports the European Commission in the consideration of the proposals and recommendations of the ATNI2 study which are concerned with the  further investigation and 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.

4. Financial Arrangements

The following sub-sections discuss the issues and possible resolutions to the following issues that are considered relevant for the interim framework:

· Provision of funds to bootstrap initial ATN implementation;

· Billing rules and mechanisms for ATN service provision.

4.1 Funding Initial Implementation

Due to the relatively large costs involved in deploying ATN, especially on aircraft and the projected lengthy return on investment it there is a natural reluctance from airlines and ATSOs to invest in ATN/datalink.  A key issue therefore is to investigate the options that will “boot-strap” or “kick-start” the implementation.

Possible options are:

· Mandatory Equipage

· Public Funds

· Exclusive Benefits

· Cross Subsidisation

4.1.1 Mandatory Equipage

Historically, mandatory equipage is only an option in situations, which are directly related to safety of the air navigation system, e.g. TCAS.  Consequently, for the initial deployment of the ATN it is unlikely that it would be acceptable to mandate equipage.  However, in the longer term, when a critical mass of aircraft have equipped, the issue of mandating equipage for the remainder of the fleet may be an option.  It is noted that the FAA [96] does not currently intend to mandate ATN in its airspace.  The FAA is relying on the airline equipage to be driven by AOC needs due to the need to migrate to VDL from the saturated ACARS network.  This approach has the major drawback that the time period before the full operational ATS benefits is protracted.

4.1.2 Public Funds

The utilisation of public monies to fund ATN implementation of operational ground and airborne ATN systems was considered by ATNI2 [89] to be very unlikely if not impossible.  The primary reasons for this was due to the fact that it would distort the market and provide an unfair advantage to those that received funding.  Also, such scenario would potentially lead to other projects (e.g. GNSS) claiming public funds considering themselves as higher priority activities.

However, the Task Force considers that it is valid to consider the initial implementation and use of the ATN as a pre-operational trial.  It is understood that the possibility of public funding for pre-operational trials does exist and it is recommended that this option is further explored. Following a successful trial/pre-operational evaluation the system may evolve to an operational one. Should this be the case then consideration should be given to repayment of the public funds through financial savings made as a result of the ATN service.  

4.1.3 Exclusive Benefits

One of the reasons that many airlines are reluctant to equip with ATN is due to the fact that it may not result in “exclusive benefits” to those that equip. For example, the situation will arise whereby those that do not equip will realise benefits resulting from reduced R/T congestion that results from competitors equipping with ATN.

The COPICAT study [86] recommended the creation of “ATN airspace corridors” which would only be available to ATN equipped aircraft.  The ATIN2 Study [68] reported that some airlines expressed the view that a good ATN incentive would be the availability of direct routes, chosen flight profiles and priority clearances for those that have chosen to invest in ATN.

The Task Force is supportive of these types of benefit and recommends the subject of providing exclusive benefits for equipped aircraft needs to be studied further from an incentive perspective.

4.1.4 Cross Subsidisation

The option of cross subsidisation is where services whose use is discouraged (e.g. R/T) is taxed to fund equipage of aircraft with datalink.  From all options considered this particular option was preferred by the ATNI2 Study [89].  The feasibility of introducing this type of system in the near term is questionable due to the fact that ATS charges in Europe are not currently broken down to reflect the individual elements of the ATS service thus making it impossible to fairly tax the discouraged services.  However, in the long term, when it is expected that ATS providers will be required to unbundle their invoices for ATS services (e.g. for GNSS, for ATN, for R/T) the possibility of cross subsidy becomes possible.  The question is of course whether it will be necessary in the long term as it is expected that the ATN implementation programme would already be underway.

For airline operator use of ATM applications, for which additional investments need to be justified, effective financial incentives are more difficult to implement.  The main reason for this lies in the current mechanisms used in Europe to calculate en-route ATM service charges, which have no provision to take account of aircraft equipage and are, therefore, non-exclusive.  Consideration of a type of cross subsidisation whereby a differential charging structure could be introduced to provide an immediate, exclusive, financial incentive that favours datalink equipped aircraft.   

In the US and in the context of AOC, a form of cross subsidising to encourage migration to use VDL Mode 2 services is being discussed whereby the tariffs for the use of  ACARS services will be increased artificially.

RECOMMENDATIONS

Funding Initial Implementations – The Task Force 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. (Section 4.1)

4.2 Billing Rules and Mechanisms

The key issues with respect to billing/charging of ATN services are:

· the criteria that should be applied by commercial communications service providers for determining their charges for ATS use of their air/ground services;

· the criteria that should be applied by ATSOs for determining their charges for ATS and AOC uses of their private networks by (1) other ATSOs (2) CSPs;

4.2.1 Charges for ATS Use of Air/Ground Services

Air/ground data communications costs are a major issue to be addressed.  Of the $600M forecast to be spent by the FAA over the next 15 years on its data link implementation programme, $400M has been allocated to costs associated with use of VDL [96].   The FAA has taken an interim decision that it will itself pay the VDL service costs for the near term.

In Europe, due to the organisational differences (e.g. ATS service cost recovery through Route Charges), the question of who pays (ATSOs or airlines does not arise) as it will in all cases initially be the ATSOs.  The key issue, however, is to determine the criteria for determining charges for ATS air/ground data communications (over VDL or AMSS), i.e. whether they should be based on a flat charge (i.e. independent of amount of traffic, similar to current R/T communications charges) or on a per usage charge (i.e. based on the amount of traffic).   Related to this issue it should be taken into account that a key institutional guidelines developed by the FANS II Committee was that “policies governing charges levied on users must not inhibit or compromise the use of satellite-based services”.  This implies that a flat rate approach to defining charging criteria should be adopted.

Given the safety critical nature of ATS communications it is essential to avoid the situation where there is a reluctance to use the ATN service due to cost considerations.  To that end consideration should be given to the feasibility of the “flat charge” mechanism whereby there is a standard fixed periodical charge irrespective of the amount of use of the service.  In order for the service providers to be able to commit to offering such terms it will clearly be necessary to forecasts on mean and peak usage levels.  Such information will be used to dimension the service providers infrastructure which in turn will be a factor in the flat charge to be applied.

RECOMMENDATIONS

Charging Criteria – The Task Force 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.

4.2.2 ATSO Charges

As noted in the first deliverable of the ATNI2 Study [68], some ATSOs may chose to offer the transit use of their private network to ATS and AOC traffic originating from and destined to third parties (i.e. other ATSOs, Communications Service Providers and Airlines).  The issue to resolve is the criteria that ATSOs should apply in determining charges for the use of their network.

For ATS traffic a “contra” agreement, i.e. whereby ATSOs do not charge each other for use of each others networks, is considered the optimal solution and is consistent with the current practice.  However, the costs of providing transit handling capacity for transit traffic between ATSOs will need to be addressed in the longer term.

For AOC traffic on the other hand it will be necessary, for each ATSO to determine accurate traffic forecasts of this type of traffic in order to determine the optimal strategy.  For instance, there would hardly be in benefit in an ATSO implementing an AOC charges system when the amount of AOC traffic likely to transit its network is minimal.

For initial deployment it is recommended that transit AOC traffic is treated as ATS traffic, i.e. at no charge.  In parallel it is recommended to develop accurate traffic forecasts for AOC traffic likely to be generated and identify realistic percentages of this traffic that is likely to transit ATS networks.

RECOMMENDATIONS

ATSO Charging AOC Traffic – The Task Force 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 for the transmission this type of traffic.   Note. These traffic forecasts may also be the basis for an ATSO to make the principle decision whether it will allow for AOC transmission from a traffic volume and network capacity perspective.
ATSO Charging ATSOs – For initial operational implementations, the Task Force recommends that ATSOs do not impose charges on the use of their networks by other ATSOs for transmission of ATS data and vice versa. Note. 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.
5.  Conclusions

The key conclusions that can be drawn from this report are that:

· The deployment and use of an operational ATS datalink  based service must be in the context of an agreed regulatory (i.e. administrative and institutional) environment that is applicable to all suppliers involved in its provision;

· There has been a considerable amount of previous study into the institutional and administrative issues surrounding the deployment and use of CNS/ATM based systems. The majority of these previous studies, both at the ICAO and European level,  have focused on GNSS provision due to the third party nature of GPS and GLOSNASS from which lessons may be learnt when considering related issues for ATN service provision.  Preliminary work on ATN specific institutional issues was initiated in the context of the ICAO FANS II Committee and continued at the level of the ATN Panel.  The results of the recent European Commission funded ATN Institutional Issues Study (ATNI2) 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 Link2000+ timeframe, the regulatory environment is expected to comprise a 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 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. the Target Framework (2010 onwards) the Task Force agrees with the recommendation of the ATNI2 study whereby the regulatory environment 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 ATNI2 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.

6. Recommendations

1. Safety Assessment - Given the intended operational environment (i.e. location and type of data link services to be deployed) the Task Force 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 Link2000+ programme.  Note. - The objective of the Safety Assessment being to identify, and review on a continuous basis, the safety objectives and requirements to be satisfied by the constituent components of the datalink environment which includes systems, procedures and people. (Section 3.1.1.1)
2. Certification (1) – The Task Force 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.  Note. - This process may later be formalised as the basis of the certification process for datalink based systems. (Section 3.1.1.2)
3. Certification (2) – The Task Force 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. (Section 3.1.1.2)

4. Certification (3) – The Task Force 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  Link2000+ products and services. (Section 3.1.1.2)

5. Service Level Agreements (1) – The Task Force 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. (Section 3.1.1.3)

6. Service Level Agreements (2) – The Task Force 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. (Section 3.1.1.3)

7. Liability (1) – The Task Force 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. (Section 3.1.1.4)

8. Liability (2) – The Task Force recommends that due to the fact that it is 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. (Section 3.1.1.4)

9. Support of AOC – The Task Force 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. (Section 3.1.1.5)

10. Air/Ground Service Providers – 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.  (Section 3.1.1.6) Note. – These requirements will be the benchmark against which SLAs are defined.

11. ATN User Forum – The Task Force 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. (Section 3.1.2.1)

12. European ATN Co-ordinating Entity – 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 (as in the case of the proposed GNSS entity), the Task Force recommends that the appropriate steps are initiated for the creation of an independent entity, referred to in this document as the “European ATN Co-ordinating Entity”.   Note. – The Task Force considers that the EACE will be necessary following the initial implementation which is expected to be co-ordinated by the Link2000+ programme. (Section 3.1.2.2)

13. Regulatory Framework – The Task Force recommends that the Agency supports the European Commission in the consideration of the proposals and recommendations of the ATNI2 study which are concerned with the  further investigation and 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. (Section 3.2)

14. Funding Initial Implementations – The Task Force 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. (Section 4.1)

15. Charging Criteria – The Task Force 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. (Section 4.2.1)

16. ATSO Charging AOC Traffic – The Task Force 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 for the transmission this type of traffic. (Section 4.2.2)  Note. These traffic forecasts may also be the basis for an ATSO to make the principle decision whether it will allow for AOC transmission from a traffic volume and network capacity perspective.
17. ATSO Charging ATSOs – For initial operational implementations, the Task Force recommends that ATSOs do not impose charges on the use of their networks by other ATSOs for transmission of ATS data and vice versa. (Section 4.2.2) Note. 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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Attachment 1 - Related Studies/Initiatives/Activities

On-going and past studies/initiatives and activities related to the institutional and administrative aspects of ATN implementation are reviewed in the following sub-sections based on the following categorisation:

· ICAO Activities (FANS II/4 Committee, ATN Panel);

· European Activities (COPICAT, ATNI2, Satellite Institutional Issues Study);

· USA Activities (FAA Certification Process, RTCA Certification Task Force, ATSI Certification Approach);

· Joint Europe/US Activities (RTCA SC-189/WG 53, CAERAF);

· FANS 1/A Operations;

· Related GNSS Activities (ICAO, Europe).

A.1

ICAO Activities

A.1.1

FANS II/4 Committee

A.1.1.1

Global Co-ordination

The ICAO FANS II/4 Committee developed a list of issues which were considered as requiring global co-ordination with respect to the ATN ([2, Appendix C to the Report on Agenda Item 4]).  These issues being:

· Routing;

· QoS;

· Network Congestion/Network Flow Control;

· Network Monitoring;

· Problem Resolution;

· Technical Advice, educational service, and registry;

· product certification and conformance testing;

· security;

· accounting management and

· regulatory issues.

A.1.1.2

Institutional Guidelines

The FANS II/4 Committee additionally endorsed a set of institutional guidelines and scenarios for ATN service provision which were documented in the Global Co-ordinated Plan ([69], Appendix A to the Report on Agenda Item 8). These are intended to assist ATS providers and regional planning groups in the implementation of the aeronautical mobile satellite service (AMSS), the global navigation satellite system (GNSS) and the aeronautical telecommunications network (ATN). However, it is the responsibility of the States and the regional ATS organisations to define the institutional arrangements applicable to their region and to develop the regional implementation strategy for the future CNS system along these arrangements.

In considering institutional arrangements necessary for the deployment and provision of the ICAO CNS/ATM system the FANS Committee best concluded that these could be best addressed by developing a number of institutional guidelines for use by States, service providers and users.  Two types of guidelines (Attachment A) were developed:

· General, i.e. those applicable to all systems and

· Specific, i.e. those applicable to either communications or navigation systems.

A.1.2
   
ATN Panel

The ATN Panel was tasked to identify potential institutional issues relating to ATN implementation.  In order to scope its work the Panel formulated the following definition of the term “Institutional Issue”:

“Issues related to the ownership, control and responsibility for correct implementation and operation of systems which involve more than one State or organisation.”

The ATNP reviewed the FANS II/4 list of guidelines and presented the results to ATNP/2.  A number of issues were considered to be addressed by the provisions defined in the SARPs ([13, Appendix B to the Report on Agenda Item 4, ATNP/2 Report]) and a number of issues were identified as being beyond the responsibility of ATNP/2 ([13, Appendix C to the Report on Agenda Item 4, ATNP/2 Report]).  Recommendation 4/3 b) of the ATNP/2 meeting recommended “that ICAO expedite its work in resolving institutional issues, taking into consideration those included in Appendix C ...”.   The issues listed in Appendix C were:

· arrangements should provide for the determination of liabilities;

· policies governing charges levied on users must not inhibit or compromise the use of satellite-based services;

· the issue of security administration must be addressed with regards to global implementation by the member states;

· the certification issues for systems management of the ATN and equipment is important and should be co-ordinated both regionally and inter-regionally;

· commercial service providers and their customers need to be able to define service level agreements and subsequently to meet contractual guarantees, quality of service (QoS) specifications and mechanisms to support these needs on a global basis.

A.1.3

World Wide CNS/ATM Implementation Conference

The World Wide CNS/ATM Implementation conference [79] was convened by ICAO with the primary objective of addressing the institutional and financial issues facing CNS/ATM deployment.  Specific agenda items were assigned to the subjects of “Institutional Issues”, “Financial Matters”, “Legal Aspects” and “Training Needs.  The 29th ICAO Assembly endorsed the recommendations of the conference and passed a resolution that States, as a matter of priority, enact the recommendations of the conference.

A.2

European Activities

A.2.1

COPICAT Study

The CEC sponsored COPICAT Study [86] identified a number of relevant issues:

· A general user consensus (Airlines, CAAs...) is that a single point of contact for the provision of the ATN communications services would be the preferred deployment solution. The ATN communication services should not be split up between different service providers.  Therefore in order to optimise the investment, it is recommended that ATC and AOC applications be promoted on the same ATN components and networks.

· The Cost/Benefit analysis performed on the basis of a common ATC and AOC network deployment scenario concludes that the economic benefits of the project are significantly large to justify the investment and to generate a satisfactory return.  The ATN is a profitable investment but should be considered as a long term infrastructure project (offering rates of return that vary between 16% and 42%) as suggested by the pay-back period ranging from 7 years to 10 years, depending on the assumptions chosen.

· Financing exclusively through the private sector does not look feasible in the medium term, but is plausible in the long term.  Because the project carries with it a potential benefit from the public welfare perspective (reduction in air traffic congestion in Europe), mixed Private/Public financing is the best approach to take forward for the financing of the ATN project.

· The ATN implementation will not take place if a general consensus between all involved parties is not reached.  The implementation has to be rapid in order to collect all potential benefits.  This will require unifying guidance and driving force and needs to be focused on optimising the investment costs and operating costs.  The creation of a « Co-ordinating Entity (CE) » to act as the body for the promotion, implementation, and control of ATN is required.

The following is a list of “institutional issue” related  extracts from the main  recommendations of the COPICAT study:

· The ATN Co-ordinating Entity needs to be formed and institutional issues clarified.

· The primary objective of the ATN has been to support the Air Traffic Services.  The design of the European ATN must also include Airlines needs and must support AOC/AAC requirements.

· For a rapid implementation all necessary action needs to be taken towards promoting the use of the ATN through providing operational advantages.  For example, ATN corridors could be created for sole use by ATN equipped aircraft.

A.2.2

CEC ATN Institutional Issues (“ATNI2”) Study

The ATI2 study is the most relevant of studies focusing on institutional and administrative issues related to the deployment of the ATN in Europe.  The aim of the study is 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.

The study was divided into two phases with a main deliverable report resulting from each phase:

· Phase 1 produced a report titled “Scenarios for the ATN: Non-technical Implementation Issues” [68] and

· Phase 2 produced a report titled “The Introduction of the ATN in Europe: A Regulatory Framework” [89].

A.2.2.1

Scenarios for the ATN: Non-technical Implementation Issues

The relevant key points and conclusions of this ATNI2 Report [68] follow:

A.2.2.1.1
Financial Aspects

From the Airline perspective some airlines expressed the view that a good ATN incentive would be the availability of direct routes, chosen flight profiles and priority for clearances for those that have chosen to invest in the ATN.  Some airlines, on the other hand prefer that direct subsidies be made available based on the view that such subsidies will be in the public interest.

The study discussed various options for charging for ANS services from making them a function of demand on resource (e.g. airspace), to making them a function of avionics equipment fit, i.e. less charges for those airlines that have equipped with CNS/ATM equipment.

With respect to ATSO invoicing of ANS services the study identified a trend whereby ATSOs will be required to “unbundle” their services and invoice users based on specific services according to their actual costs incurred in providing these services.

The study concluded that the largest expense for ATN deployment would be due to the avionics costs.  On the issue of providing public funds to equip aircraft, the study concluded that this would not be possible in light of competition regulation (i.e. for those carriers that did not qualify for funds).  Additionally it was considered that there are additional/alternative CNS/ATM related technologies that could also lay claim to public funds.

A.2.2.1.2
Aeronautical Operational Control (AOC) Communications

The study noted that a strong driver for ATN is AOC communications which are becoming increasingly mission critical for many airlines.  With AOC applications suffering from the saturation of the ACARS network the airlines, through the AEEC, have been looking at the various means to upgrade to the VHF Digital Link and believe that if an ATN solution is adopted then it must also support AOC.  However, the study also noted that some ATSOs might be reluctant to offer their dedicated ATS networks to offer routes to AOC traffic.

A.2.2.1.3
Network Management

On the subject of network management the study concluded that EUROCONTROL, through the “European ATN Co-ordinating Entity” (EACE), is a suitable operator of common services such as Route Servers.  With respect to management of the ATN infrastructure the study envisaged two possible solutions.  The first a non-hierarchical, distributed solution whereby each administrative domain (e.g. a State) is responsible for the management of all elements that operate within its domain and interacts with adjacent administrative domains through sending/receiving data considered relevant.  The second hierarchical, distributed solution whereby each administrative domain is responsible for the management of all elements that operate within that domain but, like all other domains, reports to a superior higher level entity.  This higher level entity would have a total picture of the entire infrastructure.

A.2.2.1.4
Certification

On the subject of certification the study simply noted two possibilities for certifying systems.  The first (the traditional method) whereby only the airborne part is certified through a global certification scheme.  The second, whereby all elements in the end-to-end chain are subject to certification.

A.2.2.1.5
Regulation

The study reinforced the trend that operational services must be divorced from regulatory services and that a regulatory body should be envisaged for aeronautical telecommunications.  The scope of such a body could clearly extend beyond the scope of the networks.

A.2.2.1.6
Service Level Agreements

The study expected that the elements of ATN communications services (e.g. ground/ground services offered by global operators) will need to be contracted and managed through strict Service Level Agreements.

A.2.2.1.7
Central Authority/Liability

The study expected that the central “ATN Regulating Authority” would define the legal catalogue of requirements that would form the basis of contractual regulation and individuation of contractual liability.  The study referred to an “ATN Convention” to which each State would subscribe which would define common rules and legal, technical, financial requirements. The study noted that ATN operators and users will most likely define their relationships with different contractual agreements.  Given this, it is necessary to solve the question whether the parties should be free to negotiate all of the terms of their contract or whether a minimum level of liability on the part of the service provider, as well as immunities from liability, should be prescribed by a mandatory rule defined by the Central Authority.  In order to ensure that the ATN operators could bear the financial responsibility the study recommended that the Central Authority should define also the financial requirements that any ATN operator should possess.

A.2.2.1.8
Awareness

The study noted that, amongst European airlines, there was a general lack of awareness on ATN developments.

A.2.2.2

The Introduction of the ATN in Europe: A Regulatory Framework

The second deliverable of the ATNI2 study [89] proposes that a regulatory approach, i.e. through the definition of a “Regulatory Framework”,  is defined to facilitate the implementation and oversee operation of the ATN in Europe.  The primary reason being that, given the significant impact and role that the ATN is expected to play in the future of European ATM, the possibility exists for the major stakeholders to influence its development in a manner that favours them at the expense of other stakeholders. This is considered completely contrary to the spirit and the letter of the Treaty of Rome.  The report proposes a Regulatory Framework applying to aeronautical telecommunications rather than proposing limited and isolated measures.  Such a framework is considered to provide a fair and non-discriminatory framework which will allow the various stakeholders the means to develop their strategies knowing they are on par with all other stakeholders.  The framework proposed has been based on experiences gained in the telecommunications domain as well as from parts of air transport regulation.  The report goes on to discuss at length the various issues that need to be defined within the context of a Regulatory framework, the most significant points being:

· Harmonised Service Provision (HSP) Principles: based on the need to respect “essential requirements” (which ensure optimal safety conditions in transport) and ensuring the freedom to services in order to make the best technical and economic solution.

· Safety Rules: Related to the management of the safety requirement focusing on:

· The certification of systems and services;
· The civil liability of service providers

· The nature of contracts

· Interconnection Rules: Firstly, to ensure the effective “opening” of networks, their interoperability and the economic conditions to ensure that it is effective.  Secondly to create a neutral entity which is responsible for providing the services of common interest.  The study proposes that the stakeholders create an initial entity, the “European ATN Administrator” (EATNA).  The EATNA would be responsible for contracting a second neutral entity, the “European ATN Co-ordinating Entity” (EACE) with the task of providing all common services, e.g. provision of route servers.

· Congestion Rules: Given the forecast congestion in European airspace in the event that the ATM infrastructure does not adequately evolve, this element of the regulatory framework is concerned with defining rules to facilitate the economic emergence of the ATN. “They consist, according to different modalities, in favouring the users which use the ATN, by "taxing" those which do not.”

· Authorisation/Licensing Rules: In order to put into practice all of the measures mentioned above, the need to define an authorisation policy is proposed. Two types of policy are addressed. These being, licences (authorisations granted individually upon submission of a dossier, when they are limited in number), or general authorisations (granted automatically after verification of criteria).

· The Regulator: Finally the question of issues surrounding the regulator are addressed.  The need for independence from service provision is stressed plus the fact that a regulator would be more efficient at an European level than a national one.  EUROCONTROL is considered as a likely candidate with the proviso that there can be a clear distinction and separation between its regulatory and operational service functions.

A.2.2.3

ACCESS  - Third Party Service Provision

The ACCESS project has conducted a Work Package focused on issues surrounding “Third Party Service Provision” [78].  The  objective is to review and discuss the issues that ATSOs need to take into account when considering contracting out elements of the ATN service to third party communications service providers.  The WP reinforces the ATNI2 view with respect to the use of strict SLA’s and provides detailed guidance on the issues that SLA’s need to address based on experiences acquired during the ADS Europe trial [108] and FANS 1/A operations in the South Pacific [92].

A.2.2.4

ACCESS – Institutional Issues

The ACCESS Work Package on Institutional Issues [121] used the first deliverable of the ATNI2 Study [68] as its basis.    The WP reviewed the technical infrastructure proposed by ACCESS against the various institutional and administrative issues raised in the ATNI2 deliverable.  The result of the review was that there are no conflicts or constraints identified in the ATNI2 study that would impact the ACCESS technical solution.

A.2.2.5

Network Service Management Task Force

The NSM Task Force of the EATCHIP Ground-Ground Subgroup is responsible for addressing and resolving the issues necessary for integrating a number of ATSO networks into an European ATSO Network (EAN).   The institutional issues which arise when creating such a pan-European network are being addressed within the context of an “Interconnection Agreement”.  The Task Force did not have the opportunity to review the draft agreement, as it had not been released for public review.  However, based on a review of the NSM TF Minutes ([86], [87], [88], [116], [117]) it is understood that the Interconnection Agreement will address the following subject areas:

· Network Management Group Procedures

· Gateway Interface Specifications

· Network Service Levels

· Network Management System and Escalation Procedures

· Security Arrangements

· Network Costs Sharing Principles

· X.25 Service Description

· Frame Relay Service Description

· Internet IP Service Description

· X.28/X.3/X.29 Service Specification

A.2.3

Satellite Communications and GES Institutional Issues Study

The primary objective of the Satellite Communications and GES Institutional Issues study ([76], [77]) was to survey the institutional issues which will affect the provision and operation of a satellite communications service for ATS purposes within Europe. In particular, the study analysed how GESs supporting ATS services in the European airspace could be best organised, operated and managed and which requirements would be placed on the GES operator and the aeronautical satellite communications service provider.  The study focused on the institutional, regulatory, and operational aspects and only subsequently on the procurement and implementation of such satellite ground earth stations.  

The “Key Institutional and Policy Issues” includes a number of important institutional issues concerning the provision of the AMSS in the context of the Aeronautical Telecommunications Network (ATN). It highlights those ATN aspects which may have implications on the institutional arrangements for the AMSS in order to identify institutional arrangements for the AMSS that are still applicable and acceptable when transitioning to the ATN at a later stage.

There are seven major aspects concerning the definition of institutional arrangements when considering the AMSS in the context of the ATN. These are:

SYMBOL 183 \f "Symbol" \s 10 \h
accounting and charging management,

SYMBOL 183 \f "Symbol" \s 10 \h
GES selection,

SYMBOL 183 \f "Symbol" \s 10 \h
validity of advertised routing information,

SYMBOL 183 \f "Symbol" \s 10 \h
enforcement of service level agreements,

SYMBOL 183 \f "Symbol" \s 10 \h
access control,

SYMBOL 183 \f "Symbol" \s 10 \h
security, and

SYMBOL 183 \f "Symbol" \s 10 \h
organisational simplicity.

A.2.3.1

Accounting and Charging Management

In the ATN packets are routed on a hop-by-hop basis, each ATN router making an individual decision concerning the next hop router. As a consequence, there is no fixed path between the sending and the receiving entity, but subsequent packets may dynamically travel along different paths although belonging to the same sender/receiver pair. During their journey from the source to the sink the packets may pass through different ATN routers and subnetworks which may have different owners and/or operators and/or administrators. If these different paths each have different pricing structures and charging schemes too, accounting for the use of the (subnetwork) resources will be much more complex than in a simple topology where the users are directly connected to the uplink facility, e.g. GES, through a single ground network or access line.

The level of accounting complexity is increased by the fact that ATN routers have to support pass-through-traffic for another organisation, if the ATN router is located in a so-called transit routing domain. ATN routers connected to an air/ground subnetwork, such as the AMSS subnetwork, will always be required to be part of a transit routing domain, unless the air/ground subnetwork will not be shared with traffic from outside the domain boundary.

In the case that charges are calculated on a per use basis, a sophisticated monitoring and accounting system will be required as well as a high degree of co-operation between the entities providing the communications services. A flat rate approach to charging may cause inequalities between the entities carrying the traffic, in particular as the ATN routing policies can be (ab)used to attract or block traffic to/from particular communications resources.

Accounting based on QoS needs to be considered in the internetwork environment because various subnetworks may support different levels of QoS. As the cost for the transfer across the air/ground link in general, and for the AMSS in particular, will clearly dominate the end-to-end communications cost, a simplified accounting scheme may be developed which is exclusively based on the air/ground subnetwork used for the information exchange between aircraft and ground facilities. In this case, the ground point of attachment of each subnetwork would be the only metering point within the network.

A.2.3.2

GES Selection

For ground-to-air communications neither the sending party nor the receiving airborne user can select the GES which is uplinking the messages. This is a problem which is currently experienced by aircraft operators in establishing voice calls to aircraft and it will likely be a problem for data communications in the ATN.

The routing in the ATN is distributed (i.e. the individual ATN routers make independent routing decisions) and based on connectivity, quality of service, traffic types and local policy.  Routing is performed on the internetwork level, i.e. the underlying subnetworks are globally characterised by their performance figures, the individual structure within the subnetwork is transparent to the ATN routing process. The ATN Internet SARPs do not contain any provisions which allow the specification and selection of a particular GES in the routing process. Ground ATN routers which are directly attached to the AMSS subnetwork are in a position to select a particular GES, if several GESs are available, and may be configured through local policy to route data packets to a particular GES based on bilateral agreement with the particular GES operator. However, ground ATN routers which are several hops away from the AMSS subnetwork only have the global information that the air/ground router is offering a path to a given aircraft via the satellite system, but they have no means in selecting a specific GES, and are not in a position to consciously route data to a particular GES. This is likely to be a serious problem, as the data have to be directed to the log-on GES in order to be uplinked, given the current log-on limitations.  Otherwise, the data will be discarded by the GES.

Even if the log-on capability will be enhanced this may cause a problem in the cases where:

· an air/ground router is simultaneously connected to an ATS GES and the GES of a third party CSP;

· a router receives reachability information from multiple routers each indicating a suitable route for ATSC via the AMSS subnetwork.

Unambiguous selection of the appropriate GES may be achieved by suitable network design, i.e. simple network topologies and appropriate routing policies within the ATN routers. For example, the routing policies implemented in an ATS air/ground router which is connected to an ATS GES and to a third party CSP GES for backup purposes may ensure that all packets are routed via the ATS GES unless a failure in this primary GES is identified.

An alternate solution to this problem may be that routing policy controls the distribution of routing information in the ground ATN in a way that one and only one route to an aircraft over the satellite subnetwork is advertised in the ATN. This route would follow a path which contains the log-on GES of this aircraft and would ensure that the data forwarded to this GES will be uplinked to the aircraft.

A.2.3.3

Validity of Advertised Routing Information

ATN routers advertise routes (i.e. connectivity to end systems) which, in general, are based on routing information received from adjacent routers and on connectivity information received from attached subnetworks. As the route advertisement in the ATN beyond organisational and administrative boundaries is a distributed policy-controlled process, the advertised routing information must not be generated according to strict, standardised rules, but is within the authority of the advertising router or its administrator respectively. This tends to bear the inherent problem, that the advertised routing information may not correctly represent the current status of connectivity, and, for example, may indicate a path over the AMSS subnetwork which actually is not available.

In a competitive business environment, commercial CSPs may advertise routes to attract traffic on their networks although they do not have appropriate subnetwork connections available. The implication would be that traffic following such a route may be delivered via a subnetwork whose quality of service level is not compliant with the requirements of the traffic, or has to be re-routed with negative effects on the transit delay, or may even be discarded.

On the other side, AMSS providers may not advertise available routes over the AMSS subnetwork, in order to block some type of traffic from using their communications resources. Such a situation may be critical for safety communications, in particular for urgency and distress messages, if no alternate path to an aircraft exists.

From the above, it seems to be clear that, if the AMSS is integrated into the overall ATN, the correctness of the advertised connectivity information has to be ensured, and appropriate institutional procedures have to be defined to this end. Regulations concerning the application and use of (routing) policy in the ATN may be one element in this process.

A.2.3.4

Enforcement of Service Level Agreements

The routing information distributed in the ATN allows to differentiate routes to and from aircraft with respect to the mobile subnetwork type (e.g. AMSS, VDL, Mode S) a packet will pass over in following the route. ATN traffic may be qualified for a particular type of air/ground subnetwork only, or it may be routed using an ordered preference of different subnetwork types (e.g. try Mode S first, then VHF, then AMSS). No explicit information concerning the operator/administrative authority of this subnetwork is contained in the route. The implication of this is, that traffic may be forwarded along a path which uses the resources of a CSP that is not the CSP contracted by the sender/receiver of the message for delivery of its communications traffic. From this the question arises how to ensure that traffic is routed via the resources of the CSP, if a service level agreement (SLA) exists between this CSP and the sender/receiver of the traffic.

There  are several potential solutions to this problem, including technical ones, institutional ones, and network design alternatives. However, there are no known activities which address this subject with respect to the future aeronautical communications system in due detail. The enforcement of SLAs is in particular an important issue for satellite communications, as such SLAs exist today (primarily for APC provision) in this domain, and are likely to exist in the future.

A.2.3.5

Access Control

In an internet environment, like the ATN, each subnetwork may establish and enforce policies for admitting and transmitting traffic in the form of access control. To provide global consistency, a commonalty of the access mechanism(s) is essential, and in addition, access control policies need to be established which are acceptable and uniform within a class of subnetworks.

A.2.3.6

Security

One of the strengths of the ATN is the ease with which the differing organisations can exchange and share information. On the other hand, ATS providers may be concerned about the security and privacy of their data, in particular if they are connected with third party CSPs through ATN routers. Potential issues include primarily the fear of unauthorised access to the ATS end systems and ATS applications through the ATN, as well as the exposure of sending information over the ATN. The associated risks may be mitigated through appropriate network design or organisational arrangements.

A.2.3.7

Organisational Simplicity

A complex organisational structure of the ATN (e.g. many States operating own Routing Domains and (air/ground) subnetworks) complicates the management and control of the network as well as the routing function to be provided in the airborne and ground-based systems. In its simplest form (i.e. a single centralised ATS connected to one air/ground router) only one router table entry would be required for all air/ground ATS Satcom. The maintenance of complex routing and policy information databases would not be needed.

Again, an appropriate network design in conjunction with suitable organisational and institutional arrangements for the shared use of the network resources will achieve a manageable and workable ATN in Europe.

A.3

USA Activities

In the USA there are a number of related activities devoted to the certification of ATN based systems, these being:

· The FAA’s development of “Guidelines for Design Approval of Aircraft Data Communications Systems” to be published as an Advisory Circular [84]; 

· The FAA  Advisory Circular, Initial Air Carrier Operational Approval for use of Digital Communications Systems [106], is intended to provide guidance on acceptable means for the “operational approval” to use digital communications systems for ATS;

· The ATN Systems Inc. “Certification Approach” [93];

· The RTCA has convened a “Certification for CNS/ATM” Task Force [105] whose objective is to “review the “certification” process employed “end-to-end” for advanced aviation systems.

· The US Office of Inspector General (OIG) recently published its findings and recommendations following an audit of the FAA’s progress and plans for the implementation of ATS data link [96].

A.3.1

FAA Guidelines

The FAA is currently developing an Advisory Circular (AC 20-DC)  [84] which will be issued in order to support the introduction of data communications for air traffic services (ATS).  The AC provides guidelines for design approval of aircraft data communications systems and applications primarily used for ATS.   The AC does not provide guidance on obtaining operational authorisation to use ATS data communications applications or for commissioning ground or airborne segments of the end-to-end system.

Current data communications systems and applications installed on aircraft have been approved on a non-essential equipment and shown not to interfere with the more critical functions on the aircraft.  The AC states that this is unlikely to be the case with ATS use and that the failure of systems enabling ATS may contribute to conditions whose classification is more than severe.  In order to adequately assess the effects of failures and design errors the AC describes a means, using the safety assessment, to identify safety requirements for the operational environment in which the aircraft data communications and applications will operate.  Also addressed are the requirements for interoperability with the air/ground subnetwork, ground data communication system and ground applications.  The AC recognises that different parts of the data communications system and applications are controlled by different organisations.  For example within the FAA the Aircraft Certification Service is responsible for design approval, whereas the Flight Standards Service is responsible for operational authorisation.  The AC states that the FAA is co-ordinating the development of the guidelines with foreign CAA through the “International Co-ordination Panel for Navigation and Communication”.

The process specified to facilitate design approval consists of a number of activities as follows:

· Conducting a safety assessment;

· Validating safety requirements established by the safety assessment;

· Validating the requirements for the aircraft data communications system and applications;

· Validating the inter-operability requirements;

· Ensuring that the implementations provided by the aircraft systems meet the requirements for the aircraft data communications system and applications.

· Evaluating flight crew operations and flight manual provisions.

With respect to related current activities the AC notes that the FAA Flight Standards Office is planning to issue Draft Order 8400.DL which will define the roles and responsibilities for FAA organisations involved in the implementation of data communications systems and applications for operational use.

The FAA Flight Standards Office has issued a draft Advisory Circular (AC-120) [106] whose objective is to describe the means by which air carriers may acquire “operational approval” for the use of digital voice and data communications system in support of ATS.  Specifically, the AC describes the digital communications operational approval process, acceptable methods for training, acceptable programmes for maintenance, operational policies for use, appropriate actions in the event of an exceptional ATC digital communications event, and criteria for foreign operator use of digital communications in U.S. airspace.

A description of the FAAs avionics certification process is presented in [85]. 

A.3.2

ATNSI Certification Approach

The ATNSI Certification Approach [93] describes their process for obtaining FAA approval for ATNSI products including the means by which ATNSI will show that the ATNSI products comply with FAA airworthiness requirements.

ATNSI, within the context of a co-operative agreement with the FAA, is developing certifiable portable ATN software for both avionics and ground systems to support customisation and configuration programs that will result in the implementation of first production articles that use ATN products.  ATNSI is developing the Router Reference Implementation (RRI), composed of a set of ATN Router and End System products, and the Conformance Test Suite (RRI) which will be used in the testing, acceptance and certification of the RRI software.  The ATNSI approach is essentially based on the guidance provided in the FAA Advisory Circular AC-20-DC described above.

A.3.3

RTCA Task Force 4 - "Certification" for CNS/ATM

The following text is reproduced from the Executive Summary of the draft report of the Certification Task Force [105].
Historically, the Federal Aviation Administration and the respective international regulatory authorities have provided a regulatory framework, which has enhanced safety while simultaneously introducing new products and operational capabilities.  However, during the last decade or so, the dynamic growth and globalization of aviation have outpaced the government’s certification policies and regulatory oversight of Communications, Navigation, Surveillance / Air Traffic Management (CNS/ATM) systems, equipment and procedures.  The time and cost of implementing new operational capabilities is increasing and is inhibiting the introduction of safety enhancements.  The differences among various countries’ certification processes and criteria add additional time, cost, and effort to obtaining the necessary approvals.  Of note, the certification “cycle time” is now longer than the useful life of some components.

This situation has caused many in governments and industry to observe that the current certification process is too lengthy and too costly.  In some instances elements of the certification process yield little or no “value added” from either aviation’s or the public’s perspective.

To address these and other challenges, in the Spring of 1998, FAA Administrator Jane Garvey asked RTCA, Inc. to convene a Task Force.  The objective of this initiative was to “recommend what changes are needed as well as how and when any recommended changes should be implemented” to make the certification process more responsive to today’s operational environment.

The terms of reference for the Task Force included:

“Task Force 4 is to review the "certification" process employed "end-to-end" for advanced aviation systems. Spurred by the recognized industry need to develop more responsive certification standards and processes for CNS/ATM and related systems on the ground and in the air, the Task Force is to review certification processes, recommend changes that would improve timeliness or reduce cost while maintaining the existing level of safety, or improve safety.”

“It is intended that this activity will result in an internationally agreed road map for certification and operational authorization of CNS/ATM systems that will produce significant reductions in cost, more responsive certification services for CNS/ATM and related systems of the future, while significantly improving and at least maintaining levels of safety. The Task Force is not chartered to develop specific standards, methods, criteria, practices or new organizational structures.”

The Task Force convened in June 1998.  Participation was open to the public and everyone with an interest in the “aviation certification” process was encouraged to offer his or her views.  Over 200 members of the international aviation community participated in the meetings of the Task Force, about 25% of who were members of FAA staff.

It readily became apparent that the review and approval system in place in the United States and throughout the world is very complex, that the various elements of the State’s certification systems are not formally linked and that they often operate independently.
The Executive Summary of the draft Certification Task Force report [105] is reproduced at attachment 5.

A.4

Joint US/Europe Activities

There are currently two joint US/Europe activities that are relevant to this report:

· The joint RTCA SC-189/EUROCE WG-53 activity on Safety and Interoperability requirements for data link based air traffic services and the

· The development of the Common American European Reference ATN Facility (CAERAF) [122].

A.4.1

RTCA SC-189/EUROCE WG-53

The Terms of Reference of the joint committee are: “To advance Communication, Navigation, Surveillance/Air Traffic Management (CNS/ATM) concepts and support operational implementation, Special Committee (SC) 189/Working Group (WG) 53 shall develop guidance material to define the safety requirements and interoperability requirements for Air Traffic Services (ATS) supported by data communications.” 

Specifically, in addition to material supporting use of FANS/1 and ACARS for ATS purposes, the committee is tasked to produce the following material which is directly relevant to ATN implementation:

· Interoperability Requirements for ATS applications using ICAO ATN data communications; and

· CNS/ATM Safety Assessment Methodology; and 

Work has recently been initiated on the development of the Interoperability Requirements material in the context of the Petal IIe trial.  The Safety Assessment Methodology ([81], [109], [110], [111], [112], [113], [114], [115]) is considerably advanced and its key points are briefly presented in the following sub-section.

A.4.1.1

CNS/ATM Safety Assessment

This CNS/ATM Safety Assessment [81] material produced by the committee provides guidelines for performing CNS/ATM safety assessments for the purpose of qualifying air traffic services that are supported by data communications.  The CNS/ATM safety assessment described is an assessment of the safety of the entire airspace system.  The assessment should be applied to all elements of the operational environment, including communications, navigation, and surveillance (CNS) air traffic management (ATM) services, systems, and procedures.  The CNS/ATM safety assessment includes an operational safety assessment, safety assessments made by individual institutions, and the continued operational safety.  The material recommends that Safety assessment methods are used to establish safety objectives or high level requirements needed to attain a particular operational capability in a defined operational environment.  Such requirements are allocated to parts of the system, procedures, or airspace characteristics.  Qualification means are then applied to development activities to ensure that specific implementations satisfy these requirements with acceptable levels of confidence.  In considering a multi-institutional system, the allocated requirements go beyond the control of any one State or organization.

A.4.2

Common American European Reference ATN Facility

Within the context of an agreement 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 system that will:

“Support the US and European approval, certification and commissioning process of operational ATN avionics and ground based ATN systems”

Through the provision of a comprehensive testing service.  The CAERAF is scheduled to be delivered in November 2000.    EUROCONTROL is investigating the possible options for the operational use of the CAERAF, e.g. as EUROCONTROL, US, industry etc.

A.5

FANS 1 South Pacific Operations

The FANS Interoperability Team (FIT) [92] was formed in 1996 with the objective of gathering, analysing and resolving problems associated with the operation of the FANS 1/A system in the South Pacific Region.  The FIT established to oversee the monitoring process which ensures that the FANS 1/A system continues to meet its performance and interoperability requirements and that operations and procedures are working as planned.  The FIT established a Central Reporting Agency (CRA) which acts as a clearing house for FANS related problem reports and monthly trend data.  All information released by the CRA is de-identified.  The FIT achieves its purpose by receiving from members monthly status reports that include system performance indicators and anomalies.  The FIT consolidates reports produced and publishes the consolidated set of system performance indicators on the FIT web site.

A.6

GNSS

Due to its reliance on foreign states for navigation signals (i.e. US and Russia) and the fact their will be multiple suppliers contributing to the user service the GNSS faces a whole range of complex legal and institutional issues in the context of civil air navigation.  These issues primarily relate to operating structures, liability and certification.   In recognition of these types of issues ICAO has defined a “Charter on the Rights and Obligations of States relating to GNSS Services” and several recommendations relating to certification, liability, financing and future operating structures.  In Europe, where the EGNOS system is foreseen for implementation by 2002 steps have been taken to define a regional framework.

A.6.1

ICAO

· Draft Charter

A Panel of Legal and Technical Experts on the Establishment of a Legal Framework with Regard to GNSS (LTEP) was established by the ICAO Council on 6 December 1995, with the mandate, inter alia, to consider different types and forms of the long-term legal framework for GNSS and to elaborate a legal framework which would respond to certain fundamental principles. The work of the Panel has resulted in the text of a Draft Charter on the Rights and Obligations of States Relating to GNSS Services (the “Draft Charter”), Attachment 3.
· Legal Aspects

The Panel of Legal and Technical Experts on the Establishment of a Legal Framework with Regard to GNSS (LTEP) has considered, in addition to the Draft Charter on the Rights and Obligations of States Relating to GNSS Services, the following legal issues related to GNSS:

· Certification

· Liability

· Administration, financing and cost recovery

· Future operating structures

A.6.1.1

Draft Charter

The Draft Charter embodies a number of fundamental principles applicable to the implementation and operation of GNSS, including:

· Safety of International Civil Aviation

The safety of international civil aviation is a paramount principle embodied in the Preamble  and Article 44 (h) of the Chicago Convention. The Draft Charter reiterates this principle. Accordingly, the safety of international civil aviation should be fully safeguarded at all times in the operation of GNSS, including modifications to the system.

· Universal Accessibility of GNSS Services

Universal accessibility refers to the right of every State and aircraft of all States to have access to the services on a non-discriminatory basis under uniform conditions. This principle is incorporated into paragraph 2 of the Draft Charter.

· Continuity, Availability, Integrity, Accuracy and Reliability

When GNSS Services are provided, there is a need to ensure that the services are available on a continuous basis. Technical standards have to be complied with in order to ensure the integrity, accuracy and reliability of the services. Paragraph 4 of the Draft Charter addresses this matter.

· Sovereignty

The principle of complete and exclusive sovereignty of States over the airspace above their territory is reaffirmed in the Draft Charter. In accordance with this principle, every State may, among other things, preserve its authority and responsibility to control operations of aircraft and to enforce safety and other regulations within its sovereign airspace.

· Compatibility with Global Planning and Implementation

The implementation of CNS/ATM systems will require an unprecedented degree of international co-operation in the history of civil aviation. In order to achieve the global integration of the system, a well prepared global implementation plan is necessary.

Financial resources are limited and should be used to achieve optimum results. Duplication of efforts should be minimized and mutual interference prevented. In view of this, the Draft Charter provides that States shall be guided by the principle of co-operation and mutual assistance. Uniformity of GNSS services and compatibility of regional or sub-regional arrangements with the Charter and with the global planning and implementation process are emphasized in the Charter.

A.6.1.2

Legal Framework

The following legal issues related to GNSS have been addressed by the ICAO Panel of Legal and Technical experts:

(1) certification;

(2) liability;

(3) administration, financing and cost recovery; and

(4) future operating structures.
· Certification

Recommendations 1 to 8 put forward by LTEP are related to the legal aspects of certification. Attention has been given to the need for developing adequate safety standards for the use of GNSS, in the form of ICAO SARPs. The recommendations identify the role that States providing signals-in-space could play in the application of ongoing safety management processes. For instance, Recommendation 3 indicates that these States shall certify the signal-in-space by attesting that it is in conformity with SARPs. Further, it has been considered important to exchange information concerning the failure mode of the system. Accordingly, the ICAO forum referred to in Recommendation 8 would be used for this purpose.

· Liability

Issues related to liability have been discussed in the LTEP and are reflected in Recommendations 9 to 11. Since there is no unanimous conclusion at this stage with respect to these issues, the recommendations identify a number of concepts in relation to the liability regime for GNSS which should be further studied. For instance, further studies are necessary in order to determine whether the GNSS service providers could insert a disclaimer of liability into their service contracts as the providers of satellite telecommunication services have done.

· Administration, Financing and Cost Recovery

Recommendations 12 to 14 put forward by LTEP are related to the legal aspects of administration, financing and cost recovery of GNSS services. These recommendations refer to GNSS services as an international service for public use, identify the possible options for administrative mechanisms for GNSS, and consider the possible method of financing GNSS.

· Future Operating Structures for GNSS

The term “future operating structures” is related to long-term GNSS, rather than the existing systems. It is ICAO’s established policy that GNSS should be implemented as an evolutionary progression from existing global navigation satellite systems, including the United States’ global positioning system (GPS) and the Russian Federation’s global orbiting navigation satellite system (GLONASS), towards an integrated GNSS over which Contracting States exercise a sufficient level of control on aspects related to its use by civil aviation. Recommendations 15 to 16 put forward by LTEP address the related issues. Recommendation 15 refers to the co-ordinating role for ICAO, the concept of civilian control over the future GNSS primary signals, and the optimum use of existing organizational structures. Recommendation 16 indicates the need to develop initially national and/or regional operating structures for GNSS, and identifies certain possible fields of international action.

A.6.2

Europe

The ECAC presented a paper [73] at the Rio World Wide Conference which outlined the European view on the legal and institutional issues relating to GNSS.  The following is a summary of the key points from that paper.  

A.6.2.1

GNSS Entity/Contractual Chain

At the EUROCONTROL level the need for an European entity, “GNSS Entity” has been identified which would be responsible for the organisation and co-ordination of the installation and operation of the satellite navigation infrastructure in Europe.    Initially such an entity would support the EGNOS and subsequently the longer-term satellite navigation infrastructure (i.e. GNSS-2).  A key responsibility of the GNSS unit would be to link the use of the infrastructure to the provision of air traffic services by a series of contractual arrangements.  This introduces the concept of the “contractual chain” which would ensure that the overall infrastructure guarantees the delivery of the required signals which satisfy the requirements of the air traffic service providers with respect to integrity, accuracy, reliability and availability.  At each stage of the chain, the contracts will define the performance guarantees, thereby identifying the extent of liability of the various actors.  In this was liability would fall on the actor who committed the act/omission that caused the accident.  It is envisaged that there will be contractual arrangements between the primary signal providers (e.g. US government for GPS) and the augmentation signal providers (e.g. EGNOS for Europe); between GNSS service providers and States, and between GNSS service providers and industry, which would provide for firm performance, service guarantees and determine liability.  The GNSS entity would be the focal point for concluding the necessary contracts between the relevant actors in order to ensure an efficient, consistent and coherent set of contracts.

A.6.2.2

Liability

Liability resulting from any failure or malfunction of the augmentation systems is an important element of the European GNSS legal framework.  Failures with respect to quality of information, or the monitoring and warning system may lead to catastrophic consequences.  Such failures may arise from:

· Intrinsic defects in the system design;

· Failure with regard to the operation of the system, e.g. human error, inadequate error;

· External causes such as collisions in space;

· Military interference, hostile action;

· Denial of supply by owner of equipment.

Each of these events may lead to different kinds of liability.  Legal liability (as opposed to criminal liability) can arise out of either a contractual or non-contractual situation.  All entities involved in the provision of the service will be bound by contracts and their liabilities will be bound by these.  Aviation users on the other hand would not be in any contractual relationship with the providers of the system and will therefore be obliged to rely on non-contractual liability.  It is expected that liability resulting from GNSS related incidents with respect to the aviation users will be a shared liability involving several actors and States.  In the absence of an international liability framework, GNSS accidents are likely to lead to numerous actions in several States as well as many third party actions.  The ECAC view is that an international liability framework needs to be defined on order to facilitate an efficient procedure for resolution of liability claims.  Such a framework is expected to take time and as an interim measure it is accepted that the contracts will need to define liability terms and conditions.

A.6.2.3

Safety Regulation

It is recognised that before GNSS can be used for safety critical ATS applications it must be approved by an appropriate body.   EGNOS will need to be approved at the European level though, according to the ICAO convention, it will remain the responsibility of States to regulate within their territorial boundaries.  The “Safety Case” approach for the entire EGNOS system is being considered as the means to satisfy the State’s regulators.  The GNSS entity would have a key role in the safety case development.  It would be responsible for the development of the Safety Case, ensuring safety requirements are satisfied by relevant parts of the system and maintaining the safety case.  The entity would be expected to co-operate with the States and other bodies such as the JAA for the safety regulation of GNSS.

Attachment 2 – FANS II Committee Institutional Guidelines

General Guidelines

Guideline I-I: Universal accessibility to air navigation services must be available without discrimination.

Guideline I-2: The rights and responsibilities of States to control operations of aircraft and enforce safety regulations within their sovereign airspace must not be compromised.

Guideline I-3: Arrangements must preserve, facilitate and not inhibit ICAO responsibility for the establishment of appropriate Standards, Recommended Practices and procedures in accordance with Article 37 of the Convention on International Civil Aviation.

Guideline I-4: Arrangements must recognise State’s responsibility and authority to enforce safety regulations.

Guideline I-5: Existing governmental or inter-governmental agencies need not be established if existing agencies in present or modified form can do the job satisfactorily.

Guideline I-6:  Existing institutional arrangements and legal regulations should be preserved wherever practicable.

Guideline I-7: Arrangements should be made for determination of liabilities.

Guideline I-8: Adequate arrangements should be made for recovery in the event of a significant malfunction or catastrophic failure of the satellite system.

Guideline I-9: Arrangements must be adequately flexible to accommodate presently defined services and a range of future services.

Guideline I-10: Arrangements should allow the introduction of satellite services on an evolutionary growth basis.

Guideline I-11: Policies governing charges levied on users must not inhibit or compromise the use of satellite-based safety services.

Guideline I-12: Institutional arrangements should not prevent competition among different service providers that comply with the ICAO SARPs.

ATN Guidelines

Guideline IIa-1: Adequate arrangements should be made for service recovery in the event of a significant malfunction within the system.  When failures occur the system design should allow for gradual degradation.

Guideline IIa-2: Arrangements should allow the introduction of services on an evolutionary growth basis.

Guideline IIa-3: Policies governing charges levied on users must not inhibit or compromise the use of services.  Arrangements must ensure reasonable allocation of costs among States and other system users.

Guideline IIa-4: Arrangements must ensure guaranteed priority of safety communications over non safety and non ATS communications in accordance with ICAO SARPs.

Guideline IIa-5: Arrangements must retain air traffic services (ATS) authority to co-ordinate and maintain control over ATS communications.

Guideline IIa-6: Arrangements should not preclude the integration of existing communications networks and infrastructure into the ATN where these are adequate.

Guideline IIa-7: Arrangements must not interfere with State’s regularity rights and responsibilities.  States should make known any regulatory restrictions to facilitate other States’ interconnection.

Guideline IIa-8: Arrangements must facilitate the certification by States of ATN services and equipment.

Guideline IIa-9: Arrangements and application of ATN Routing policies should preserve a State’s ability to control the types of traffic on any subnetwork for which it is responsible.

Guideline IIa-10:  Arrangements should not preclude that ATC, AOC, AAC and APC can be made available to the appropriate end-user.

Guideline IIa-11: Arrangements should be made to ensure security for the ATN is maintained in accordance with vulnerability analysis and risk assessments.

Attachment 3 - DRAFT CHARTER ON THE RIGHTS AND OBLIGATIONS OF STATES RELATING TO GNSS SERVICES

Whereas Article 44 of the Convention on International Civil Aviation, signed on 7 December 1944 (the “Chicago Convention”), mandates the International Civil Aviation Organization (ICAO) to develop the principles and techniques of international air navigation and to foster the planning and development of international air transport;

Whereas the concept of the ICAO communications, navigation and surveillance/air traffic management (CNS/ATM) systems utilizing satellite-based technology was endorsed by States and international organizations at the ICAO Tenth Air Navigation Conference, and was approved by the 29th Session of the Assembly as the ICAO CNS/ATM systems;

Whereas the Global Navigation Satellite System (GNSS), as an important element of the CNS/ATM systems, is intended to provide worldwide coverage and is to be used for aircraft navigation;

Whereas GNSS shall be compatible with international law, including the Chicago Convention, its Annexes and the relevant rules applicable to outer space activities;

Whereas it is appropriate, taking into account current State practice, to establish and affirm the fundamental legal principles governing GNSS;

Whereas the integrity of any legal framework for the implementation and operation of GNSS requires observance of fundamental principles, which should be established in a Charter;

[The Assembly solemnly declares] [States Parties recognize] that the following principles of this Charter on the Rights and Obligations of States Relating to GNSS Services shall apply in the implementation and operation of GNSS:

1. States recognize that in the provision and use of GNSS services, the safety of international civil aviation shall be the paramount principle.

2. Every State and aircraft of all States shall have access, on a non-discriminatory basis under uniform conditions, to the use of GNSS services, including regional augmentation systems for aeronautical use within the area of coverage of such systems.

3. a) Every State preserves its authority and responsibility to control operations of aircraft and to enforce safety and other regulations within its sovereign airspace.

b) The implementation and operation of GNSS shall neither infringe nor impose restrictions upon States' sovereignty, authority or responsibility in the control of air navigation and the promulgation and enforcement of safety regulations. States' authority shall also be preserved in the co-ordination and control of communications and in the augmentation, as necessary, of satellite-based air navigation services.

4. Every State providing GNSS services, including signals, or under whose jurisdiction such services are provided, shall ensure the continuity, availability, integrity, accuracy and reliability of such services, including effective arrangements to minimize the operational impact of system malfunctions or failure, and to achieve expeditious service recovery. Such State shall ensure that the services are in accordance with ICAO Standards. States shall provide in due time aeronautical information on any modification of the GNSS services that may affect the provision of the services. 

5. States shall co-operate to secure the highest practicable degree of uniformity in the provision and operation of GNSS services.  States shall ensure that regional or subregional arrangements are compatible with the principles and rules set out in this Charter and with the global planning and implementation process for  GNSS.

6. States recognize that any charges for GNSS services shall be made in accordance with Article 15 of the Chicago Convention [and shall be based on] [and should be based on] [noting] the principles set forth in the Statements by the Council to Contracting States on Charges for Airports and Air Navigation Services[, including the principle that it shall neither inhibit nor discourage the use of GNSS  services. Such charges shall be apportioned in an equitable manner among all users of GNSS].

7. With a view to facilitating global planning and implementation of GNSS, States shall be guided by the principle of co-operation and mutual assistance whether on a bilateral or multilateral basis.

8. Every State shall conduct its GNSS activities with due regard for the interests of other States.

9. Nothing in this Charter shall prevent two or more States from jointly providing GNSS services.

Attachment 4 – GNSS Legal Framework 

RECOMMENDATIONS

Adopted by the Panel of Legal and Technical Experts

on the Establishment of a Legal Framework with regard to GNSS (LTEP)

CERTIFICATION

Recommendation 1

ICAO SARPs on GNSS should cover the system performance criteria of relevant satellite components, signal-in-space, avionics, ground facilities, training and licensing requirements, and the system as a whole.

Such ICAO SARPs should contain adequate system performance and failure mode information to enable States to reasonably determine the safety impact on their air traffic service.

Recommendation 2

With respect to all ICAO SARPs on GNSS, signal-in-space provider States and provider international organizations should be involved in the proposed ICAO verification and validation process so that SARPs and supporting ICAO documentation will be of high integrity.

Recommendation 3

States providing signals-in-space, or under whose jurisdiction such signals are provided, shall certify the signal-in-space by attesting that it is in conformity with SARPs.

The State having jurisdiction under the Chicago Convention should ensure that avionics, ground facilities and training and licensing requirements comply with ICAO SARPs.

Recommendation 4

States providing signals-in-space, or under whose jurisdiction such signals are provided, should ensure application of ongoing safety management processes which demonstrate continued compliance with signal-in-space SARPs.

Recommendation 5

States providing signals-in-space, or under whose jurisdiction such signals are provided, should produce a safety management system document using the ICAO forum referred to in Recommendation 8 below. To the extent possible, such document should be consistent as regards format and content. ICAO should distribute such signal-in-space safety management system documentation.

Recommendation 6

Each State should define and ensure the application of safety regulations for the use of the signal-in-space as part of air traffic services in its own airspace.

Recommendation 7

For the purpose of authorization by a State of the use of the signal-in-space in its airspace, additional information which may be required for such authorization should be made available and distributed through ICAO. Other sources for obtaining such information may be used, including, inter alia, bilateral and multilateral arrangements, Safety Case and NOTAMs.

Recommendation 8

States recognize the central role of ICAO in co-ordinating the global implementation of GNSS and in particular:

a) establishing appropriate Standards, Recommended Practices and procedures in accordance with Article 37 of the Chicago Convention in the implementation and operation of GNSS;

b) co-ordinating and monitoring the implementation of GNSS on a global basis, in accordance with ICAO's regional air navigation plans and global co-ordinated CNS/ATM systems plan;

c) facilitating the provision of assistance to States with regard to the technical, financial, managerial, legal and co-operative aspects of the implementation of GNSS;

d) co-ordinating with other organizations in any matter related to GNSS, including the use of frequency spectrum bands in which GNSS constituent elements operate in support of international civil aviation; and

e) carrying out any other function related to GNSS within the framework of the Chicago Convention, including functions under Chapter XV of the Convention.

More specifically, the ICAO forum for exchange of information on GNSS certification could have the following functions:

a) to provide liaison between State ATS providers, regulatory authorities, and signal-in-space providers;

b) to provide liaison between signal-in-space providers and other States with respect to the format and contents of safety management system documents;

c) to identify the failure modes of the signal-in-space and their impact on the safety of air traffic services nationally, and to refer them to an appropriate body as determined by the Council;

d) to identify what States require from signal-in-space providers in order to be confident that performance and risks associated with the signal-in-space are adequately managed over the life cycle of the system;

e) to facilitate information-sharing between signal-in-space providers and other States as to the continued compliance with the relevant SARPs, in order to maintain confidence in the reliability of the system.

LIABILITY

Recommendation 9

The following concepts, among other matters, should be considered in relation to the liability regime for GNSS which should be further studied:

a) Fair, prompt and adequate compensation;

b) Disclaimer of liability;

c) Sovereign immunity from jurisdiction;

d) Physical damage, economic loss, and mental injury;

e) Joint and several liability;

f) Recourse action mechanism;

g) Channelling of liability;

h) Creation of an international fund (as an additional possibility or an option);

i) The two-tier concept, namely strict liability up to a limit to be defined, and fault liability above the ceiling without numerical limits.

Recommendation 10

With regard to the fault liability portion, signals should be recorded for purposes of evidence in accordance with ICAO SARPs.

Recommendation 11

In conducting the studies on the liability regime for GNSS referred to in Recommendation 9, the following matters should, inter alia, be taken into account:

a) How liability provisions concerning the operation, provision and use of GNSS services should ensure that damage arising from such services will be compensated in an equitable manner;

b) The vital role of the signal transmitted by navigation satellites for the safety of international civil aviation could raise the question whether disclaimers of liability would be appropriate in the case of navigation satellites, particularly in cases involving accidental death or injury;

c) Having due regard to Principles 3 and 4 on the Draft Charter on the Rights and Obligations of States Relating to GNSS Services, whether the doctrine of sovereign immunity should be excluded in liability claims based on GNSS so as to ensure adequate allocation of liability;

d) The practical experience in the commercialization of GNSS services as they develop;

e) Appropriate methods of risk coverage should be utilized so as to prevent the frustration of legitimate claims;

f) Whether and to what extent liability provisions should reflect the joint liability of all parties involved in the operation, provision and use of GNSS services;

g) Liability provisions should have due regard to and, where necessary, should supplement existing principles and rules of international law, including air and space law.

ADMINISTRATION, FINANCING AND COST RECOVERY

Recommendation 12

GNSS services should be considered as an international service for public use with guarantees for accessibility, continuity and quality of the services.

The principle of co-operation and mutual assistance, as enunciated in the Draft Charter on the Rights and Obligations of States Relating to GNSS Services, should be applicable, a fortiori, to the cost recovery of GNSS.

Recommendation 13

In the absence of a competitive environment regarding the provision of GNSS services, consideration should be given as to whether mechanisms should be desirable to prevent abuse of monopoly power on the part of GNSS providers.

The administrative mechanisms for GNSS should be at multilateral, regional and national level. The Danish-Icelandic Joint Financing Agreement could be a model but this would not exclude the use of other types of mechanisms, including existing regional arrangements.

Cost recovery schemes, if any, should ensure the reasonable allocation of costs among civil aviation users themselves and among civil aviation users and other system users.

Recommendation 14

The aviation user charges which may be considered as possible methods for financing of GNSS include the following:

a) yearly subscription charges per using operator;

b) yearly subscription charges per using aircraft;

c) yearly/monthly licence fees;

d) charges per flight;

e) charges in respect of different phases of flight;

f) charges based on total passenger-kilometres and tonne-kilometres;

g) regular en-route charges; or

h) a combination of the above.

The principles recommended in the ANSEP Report and in the ICAO Guidelines should in any event be taken into account.

FUTURE OPERATING STRUCTURES

Recommendation 15

The future operating structures should include a co-ordinating role for ICAO with respect to the future GNSS, including the system providing the primary navigation signals in space.

The future GNSS primary signals in space should be civilian-controlled, with user States exercising an appropriate level of control over the administration and regulation of those aspects that relate to civil aviation.

To the extent practicable, the future systems should make optimum use of existing organizational structures, modified if necessary, and should be operated in accordance with existing institutional arrangements and legal regulations.

Recommendation 16

National and/or regional operating structures for GNSS should be developed initially. A single centralized operating structure does not appear to be needed at this stage but may be the subject of future study.

International co-ordination can be achieved through regional organizations operating under the umbrella of ICAO.

Possible fields of international action include:

a) International audit;

b) Monitoring of a seamless and universally accessible worldwide GNSS network;

c) Monitoring of the stable provision of the international GNSS signals-in-space;

d) Signal monitoring of the availability, continuity, accuracy and integrity of the GNSS signals-in-space.

The Panel recommends to the Council that:

· it should encourage the study of the concept of addressing liability through a chain of contracts between GNSS actors as an approach, in particular, at regional level;

· ‘a model for the future contractual arrangements should embody results of the work done in applying Recommendations 9 and 11;

· the study and development, in the appropriate ICAO forum, of an instrument of international law in the context of the long term legal and institutional framework for GNSS should be initiated.

Attachment 5 – Conclusions and Recommendations of RTCA Certification Task Force

Opportunities to Reduce the Time, to Reduce the Cost, and to Provide Better Certification Service

Although the Task Force found few “silver bullets” that will produce rapid improvements in the certification process, it did identify many opportunities for improving the efficiency and effectiveness of the process.

The challenge for the group was to produce a manageable set of recommendations that addressed the concerns of the aviation community.  The Task Force refined the agreed-to issues, problems and observations and then developed a small number of actionable items that could improve the certification process.  While a rigorous cost / benefit analysis was not part of the Task Force activity, it is the opinion of the Task Force participants that most of these recommendations can be implemented at little or no added cost.  In most cases, the recommendations call for an earlier and better exchange of information.  It is also important to note that while the report focuses primarily on changes that are the domain of national authorities, it is also recognized that industry has an important role to play in improving the certification process.

Achieving Operational Benefits 

The Task Force confirmed that the CNS/ATM capabilities of current aircraft installations are not being used; therefore, operational efficiency, capacity, and/or safety benefits are not being achieved.  Hence, aircraft operators are reluctant to continue investing in new, more advanced systems because existing systems, such as Flight Management Systems that could provide major operational advantages, are not being used to their full operational capability.  The reasons identified by the Task Force include:

· Ground systems do not provide the functionality required to exploit the advanced capability of certain deployed airborne systems in a timely manner, if at all.

· Instrument flight procedures are not implemented in a timely way to exploit current aircraft capabilities, such as RNAV, VNAV and RNP.

· The regulatory authorities often do not promptly authorize use of new functionality even when aircraft and operators are fully capable of beneficially using the new concepts and procedures 

· Due consideration is not given to operational in-service experience and lessons learned in the development of procedures and criteria for design, training, qualification, and procedures. 

Human Performance

The overall safety and efficiency of the aviation system depends on human operators as the ultimate integrators of the numerous NAS elements.  This dependence is unlikely to decrease, and may even increase in unanticipated ways, as additional advanced technology is implemented.  To a greater extent than ever before, understanding and accounting for the role of humans, including their positive and negative contributions, will be important to maintaining and improving safety while improving efficiency.  

The Task Force identified several areas where there are insufficiencies in how human performance is addressed in certification processes.  These include inconsistent evaluation of human-machine design, training, and procedures; inconsistent interpretation of existing criteria; inadequate regulatory and guidance material; and inadequate consideration of in-service experience.  Too often, human performance and human-machine design issues are even less adequately addressed in modifications to legacy aircraft and ground system elements.

End-to-End Aviation Systems Considerations

The Task Force heard many concerns that systems were not being properly considered overall, or “from end to end.”  The introduction of new elements into the ground or airborne parts of the system are not generally preceded by appropriate systems engineering practices, including definition of operations concepts and requirements.  It is clear that overall system performance is rarely specified and that authorities often do not take a structured approach to establishing the requirements for International Airspace System (INAS) systems and components.  It is common for new ground or airborne components to have specifications or performance that are not matched to the other elements of the system with which they work to perform their function.  One consequence may be that the new system element is over-specified, and therefore more expensive than it should be to achieve the incremental improvement in performance.  Another possible consequence is that the new system element is not properly specified in light of the performance of other system elements, and the expected improvement in efficiency from the new system element is not attained.

Regulation, Policy, and Guidance Development

Generally, the authorities do not issue regulatory, policy, and guidance material in a timely manner.  When the material is issued, it is often difficult to find and to obtain, especially for people who are new to the certification process, it is frequently subject to differing interpretations by various authorities, and is generally considered inadequate for the needs of the CNS/ATM users.  In some cases, the policy or guidance material (or its application) is inappropriate, inconsistent with existing rules, misleading, or simply incorrect.  For the long term, prolonged application of inappropriate rules and policies can have compounding adverse effects on CNS/ATM evolution, can provide significant disincentive for change, and can unnecessarily adversely affect entire aviation segments, beneficial technologies, or industries.

Authority Organization, Processes, and Industry Interface

During its deliberations, the Task Force identified the importance of clear lines of authority and accountability for projects designed to implement INAS changes.  It also noted a need for better communication as well as a need for a smoother and more efficient functioning interface between the government authorities responsible for safety certification and operational approvals and the industry seeking to receive or implement those approvals.  The Task force identified the following issues:

1. There is a need for better management and coordination within and among the authorities to implement needed INAS changes.

2. Insufficient working agreements and access to information between users and authorities inhibit efficient and effective certification.

3. Fear of retribution greatly reduces user feedback and makes appeals of authority decisions ineffective.

4. There are too many committees for which government and industry support is required.

Recommendations and Implementation Strategy of the Task Force

The Task Force agreed to focus on a relatively small number of recommendations, with the expectation that this focus will permit timely implementation of the suggested changes.  Supporting rationale and amplifying materials for the following recommendations are included in the Certification Task Force Report.  

The Certification Task Force report is not prescriptive nor was it intended to be so.  Rather, the report represents a beginning--an outline of issues that are seen to introduce inefficiencies into the certification processes of aviation -- and offers recommendations for improving the certification process and making it more responsive to contemporary safety objectives and contemporary temporal and economic considerations.  Given that the Task Force recommendations will require actions by both government and industry, it is clear that a strong and effective government/industry partnership is essential to successful implementation.  

To that end, the Task Force also recommends that FAA facilitate the follow-on work by establishing a government/industry effort similar to that used to implement recommendations of the RTCA Task Force 3 on Free Flight.  Such a public advisory group provides a useful reality check and to periodically (about three times per year) assess the progress of the community in meeting the intent of the recommendations.  Such a government / industry group would also help the implementers identify needed resources or alternative means of progressing tasks that appear to be lagging.

The Task Force suggests that this approach is a useful model for facilitating the implementation of the recommendations of this report.  The structure of RTCA, the organization to which the FAA turned to conduct this study, provides the Federal Advisory Committee framework necessary to comply with US law.

Recommendation 1.  An organizational focal point should be established by the authorities to provide one stop service to users, industry, and other governments in all matters related to advanced ground electronics and airborne avionics systems and related procedures.  This function should have appropriate operational and technical expertise, and the authority and responsibility to develop and issue appropriate policy, certification, and related regulations and guidance materials.  (See Section 3.6 in the RTCA Certification ask Force Report)

Recommendation 2.  The authorities should establish and maintain a systems engineering capability.  This function should be used to establish overall performance requirements for all advanced systems and their subsystems, in conjunction with the user community.  As part of this effort, the authorities should consider developing clear approval standards and processes for ground system elements that are integrated, to the degree necessary, with airborne system element certification.  (Section 3.4)

Recommendation 3.  Multi-tiered airworthiness requirements should be vigorously pursued by the authorities.  (Section 3.5)

Recommendation 4.  The importance of human performance considerations  should be recognized by both the authorities and industry in reducing certification costs and improving the safety of the INAS. They should do so by introducing processes and written guidance that institutionalizes earlier and better consideration of human performance. This should be accomplished by providing certification credit for human performance where possible and by requiring consideration of human performance in accordance with specific standards for the certification of equipment, people, and procedures in advanced airborne and ground-based systems.  (Section 3.3)

Recommendation 5.  The authorities should broadly implement a process where the regulators and applicants come to an early and clear agreement on their respective roles, responsibilities, expectations, schedules, and standards to be used in certification projects.  The process should apply broadly across airborne and ground systems, allow non-applicant equipment suppliers to engage in certification programs, and provide greater opportunity to approve components or processes independent of the airplane.  (Section 3.6)

Recommendation 6.  The authorities should enhance, expand upon, and standardize designee programs to improve timeliness of approvals.  Promptly expand the concept of approving organizations, in addition to individuals, as is done in some cases in the Joint Aviation Authorities (JAA) and FAA.  In addition to the traditional uses of delegated authority in the FAA and JAA, it is particularly important to also apply delegated approval authority to instrument flight procedures as soon as practical.  (Section 3.6)

Recommendation 7.  The early deployment of advanced systems should be encouraged by the authorities.  This initiative would assure that prompt in-service experience can be obtained more quickly and incorporated into production systems.  Improved feedback mechanisms would also assure that positive and negative experiences (especially human performance considerations) with operational systems and procedures are documented and analyzed for future system credit, or for corrections to be applied based on lessons learned.  (Section 3.2)

Recommendation 8.  The authorities should work with industry to accelerate the development of instrument flight procedures based on proven operational concepts, such as Required Navigation Performance/Area Navigation (RNP/RNAV), to exploit existing and anticipated aircraft system capabilities (e.g., Flight Management System(s) [FMSs]).  (Section 3.2)

Recommendation 9.  The authorities should work with the rest of the aviation community to develop, coordinate, and apply a commonly agreed-upon concept of operations, including the development and application of certification policies.  (Section 3.4)

Recommendation 10.  The number of committees should be reviewed and reduced by both the authorities and industry.  Leverage successful activities (such as C/AFT, the JAA CNS/ATM Steering Committee) as means for users, industry, service providers, and regulators to discuss and reach general consensus before scarce resources are applied to additional forums.  A specific effort to review and eliminate duplicate or ineffective implementation teams, committees, panels, etc., should be undertaken.  (Sections 3.2 and 3.6)

Recommendation 11.  The authorities should correct the improper application of rules, guidance, and policy by educating agency specialists about the conceptual basis for regulatory material.  It is especially important to clarify the proper application of and relationship between airworthiness regulations and operating rules.  An important aspect of this is to address or correct inappropriate use of certificate limitations, particularly when inappropriate limitations are proposed to address or correct perceived operational issues unrelated to basic airworthiness.  (Section 3.5)

Recommendation 12.  The authorities should work with industry to review the use of the TSO, STC (Amended TC in case of TC holders), or field approval processes when seeking airworthiness approval for an aircraft modification.  Special focus should be placed on (1) providing the kind of self-certification of the manufacturing process for STC holders that is obtained by TSO holders, and (2) ensuring that human factors issues are appropriately addressed, regardless of which of these processes are followed.  (Section 3.5)

Recommendation 13.  To stop the ever-increasing number of rules that need harmonization, the authorities should ensure that no new regulations are proposed or promulgated unless they have been harmonized at least between the JAA and the FAA.  This activity should begin at a specific date in the near future (say, one year), except in cases of overriding safety or statutory urgency.  In the longer term, the ongoing efforts to harmonize existing rules should be completed. (Section 3.5)

Recommendation 14.  The authorities should publicize how rules have been applied, thereby facilitating the standardization of regulatory interpretations.  Making this information generally available, perhaps by Internet access, will ensure that those who are concerned with standardization are provided accurate information on the regulatory applications that may be in need of better standardization.  This is especially critical for timely granting of approvals by field offices.  (Section 3.6)

Recommendation 15.  The authorities should establish specific processes that will provide for feedback on actions that are perceived by users to be inappropriate for any reason.  This must be conducted in a manner that users will have no fear of retribution.

(Section 3.6)

� “Institutions” includes airspace planners, CNS/ATM system developers, ATS Providers, Communications Service Providers, flight crews, airline operations and State authorities responsible for the regulation, certification, approval and/or commissioning of any element of the CNS/ATM system, procedures or airspace.


� A typical “end-to-end chain” would comprise the avionics end system, avionics subnetwork equipment, the air/ground subnetworks, the ground/ground subnetworks and the ground end systems (e.g. FDPS).


� The ACCESS definition of the term “certification” when applied to ground based systems implies the formal approval, by the safety regulator, for the operational use of the ground based system.


� This reference has been left blank intentionally


� This reference has been left blank intentionally


� This reference has been left blank intentionally


� This reference has been left blank intentionally





1

