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�1.	Introduction

The objective of this work package is to produce an inventory of activities related to AMHS in the following areas standardisation, experimentation and implementation.

This aims at providing the CEC (European Commission) and SPACE project partners with a complete high level view of activities in progress or already completed worldwide in the area of AMHS. Identify impact and relationships with the SPACE Work Packages, to ensure consistency and avoid duplication of work

2.	Method

The information will be gathered from different sources such as:

ICAO ATN Panel and its working groups and subgroups,

ICAO regional groups,

EATCHIP (European ATC Harmonisation and Integration Programme),

States and Organisations,

ITU-T and/or ISO if needed,

etc.

A high level description of identified activities will then be provided. They will then be classified according to their area (standardisation, experimentation and implementation), to their status and their completion date (actual or expected).

Their relationship to SPACE Work packages will be analysed in terms of input/output, potential impact, etc.

3.	Report outline (herattached)

Introduction

Standardisation activities 

Experimentation activities

Expected interactions with SPACE

Conclusion

4.	Conclusion

The meeting is invited to note the information presented.
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Foreword

The work described herein has been undertaken by the author(s) as part of the European Community SPACE (Study and Planning of AMHS Communications in Europe) project, within the framework of the TEN-T programme, with a financial contribution by the European Commission. The project is carried out by a Consortium composed of the following companies and organisations: Service Technique de la Navigation Aérienne (STNA), Aeropuertos Españoles y Navegación Aérea (Aena), DFS Deutsche Flugsicherung GmbH (DFS), Eurocontrol Agency, and National Air Traffic Services Ltd (NATS).

The present report is the result of one specific task of the project, but it must be noted that SPACE is still in progress and this report should therefore not be regarded as the final deliverable by the SPACE Consortium.
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�1.	Introduction

1.1	Scope

This document is the deliverable report for Work Package 012 "Inventory of current related activities" of the "Study and Planning of AMHS Communications in Europe" (SPACE) project that is being run under the European Commission's programme for financial aid in the field of Trans European Networks for Transport (TEN-T), ATM Task FR/98/228. 

1.2	Goal of the document

The goal of the document is to provide the CEC and SPACE project partners with a complete high level view of activities in progress or already completed worldwide in the area of AMHS, with the purpose of identifying impact and relationships with SPACE Work Packages, to ensure consistency and avoid duplication of work.

1.3	Structure of the document

This document is composed of the following chapters:

Chapter 1 - Introduction (this chapter) - provides an introduction to this document;

Chapter 2 - Standardisation activities - provides an overview of standardisation activities in the field of the ATS Message Handling System (AMHS) and of the associated base standards (ISO/IEC and ITU-T MHS/X.400), of their status and level of progress;

Chapter 3 - Experimentation activities - provides an overview of AMHS experimentation activities completed to date, in progress or planned in the aeronautical community;

Chapter 4 - Implementation activities - provides an overview of AMHS implementation activities completed to date, in progress or planned in the aeronautical community;

Chapter 5 - Expected interactions with SPACE - analyses how the identified activities impact on the SPACE project, and vice-versa;

Chapter 6 - Conclusions

�2.	Standardisation activities

2.1	Background of AMHS standardisation

The increase of air traffic creates a critical requirement for the aeronautical community to enhance its data communications. To meet this requirement by means of up-to date technology, the International Civil Aviation Organisation (ICAO) has specified the Aeronautical Telecommunication Network (ATN). As far as ground-ground communications are concerned, the ATN aims at replacing the existing networks based on old technology such as the Aeronautical Fixed Telecommunications Network (AFTN), which is an asynchronous telex-like procedure, or the CIDIN (proprietary network technology based on X.25 network layer).

The new ICAO standard for the exchange of messages over the ATN Internet is the ATS Message Handling System (AMHS). 

High level standardisation clauses for the AMHS are included in the ICAO Standards and Recommended Practices (SARPs) for the ATN (ref. [1]). The technical specification of the AMHS is included in the ICAO Manual of Technical Provisions for the ATN (ref. [2]).

The AMHS is based on existing and proven ISO/IEC and ITU-T MHS/X400 standards. ATS messages are exchanged between ATS Message User Agents (i.e. "AMHS-tailored" UAs) and/or AFTN/AMHS Gateways, through ATS Message Servers (i.e. "AMHS-tailored" MTAs). 

Two levels of service are intended to be defined in the AMHS specification:

the Basic ATS Message Service, as specified in [2],

the Extended ATS Message Service, for which the specification is in progress.

In the AMHS, an ATS message is an IPM (Inter-Personal Message or "P2-message") with some specific ATS related information included in the IPM heading and/or in a formatted IPM ia-5 body part.

The AMHS specification for the Basic ATS Message Service:

specifies which international standardised profile (ISP), among those defined by ISO/IEC for Message Handling Systems under references ISO/IEC ISP 10611 and ISO/IEC ISP 12062, should be used in the AMHS for each type of system;

mandates the support of some MHS functionalities listed in the aforementioned ISPs as "Optional Functional Groups", for the AMHS;

places some additional requirements on the body of the IPM, to support the specific format of ATS messages.

Additionally the AMHS specification provides a definition and conceptual architecture for the AFTN/AMHS Gateway, and a mapping specification between AFTN messages (user messages or service messages) and AMHS information objects.

2.2	AMHS Standardisation activities performed by ICAO

The following activities have been identified in the field of standardisation, and in direct relation with the AMHS. These are listed in Table 2-1.

Table 2-1: AMHS standardisation activities performed by ICAO

Id�By who ?�Expected Completion Date�Description of the activity��S01�ICAO ATNP�completed�specification of the Basic ATS Message Service��S02�ICAO ATNP WG3/SG1�September 1999�specification of the Extended ATS Message Service (including Security, Use of Directory, Use of Business Class Messaging Extensions and AMHS Systems Management)��S03�ICAO ATNP WG3/SG1�September 1999�specification of the CIDIN/AMHS Gateway��S04�ICAO ATNP WG3 and WG3/SG3�September 1999�specification of the ATN Directory��S05�ICAO ATNP WG3/SG1�September 1999�drafting of Guidance Material for AMHS deployment��2.3	Related MHS standardisation activities

Standardisation activities are also being carried out in the field of MHS, either as base standards or as "professional standards" (or profiles), i.e. standards dedicated to a given community.

Base standards, upon which the AMHS specification relies, are jointly developed by ITU-T and ISO/IEC in the context of JTC1. Within these organisations, the technical bodies currently in charge of this subject are ITU-T SG7 and ISO/IEC SC18. However, not all the work in progress within these groups is of interest for the European AMHS. The activities or actions listed here are only those which may have an impact on the AMHS specification.

Concerning professional standards or profiles, the activities which may have an impact on the European AMHS are those which are conducted in communities closely related to Air Traffic Services. The community of airlines clearly falls into this definition. Under the aegis of IATA, this community has established MHS profiles which should be taken into consideration. 

Other organisations or communities in relation with ATSOs and which have or may have established MHS specifications for their own use, are (to be confirmed):

Defense and Military, including Air Forces,

Meteorological offices.

The corresponding activities which have been identified are listed in Table 2-2.

Table 2-2: list of MHS standardisation activities by organisations related to ATSOs

Id�By who ?�Expected Completion Date�Description of the activity��S06�ISO/IEC�completed�publication of international standards ISO/IEC 10021-1/7: 1990���S07�ISO/IEC�completed�publication of international standardised profiles ISO/IEC ISP 10611-1/5:1994 and 12062-1/5: 1995���S08�ISO/IEC�completed�publication of international standards ISO/IEC 10021-1/7: 1996��S09�ISO/IEC�1998 (tbc)�publication of the 2nd version of international standardised profiles ISO/IEC ISP 10611-1/5 and 12062-1/5��S10�ISO/IEC�1998�publication of the PDAM to ISO/IEC 10021-1/7 related to Business Class Messaging Extensions��S11�ISO/IEC and/or ITU-T�1997 for parts 1, 3 and 8�publication of MHS Management Standards (ISO/IEC 11588-1/8)��S12�IATA�completed (tbc�)�specification of MHS Aeronautical OSI Profile (AOP)��S13�NATO�completed (tbc3)�specification of the MMHS (STANAG 4406)���3.	Experimentation activities

The experimentation activities related to AMHS may be classified into two categories:

experimentation and validation activities which have been performed for the validation of the AMHS SARPs, at the beginning of 1997;

experimentation activities conducted after ICAO approval of the AMHS specification for the ATS Message Service.

The corresponding activities which have been identified are listed in Table 3-1.

Table 3-1: list of AMHS experimentation activities

Id�By who ?�Expected Completion Date�Description of the activity��E01�Aena and SITA�completed�performance of interoperability tests between two independent AMHS implementations, for the sake of AMHS SARPs validation��E02�NATS�end of 1998�Development of an X.400/X.500 test platform consisting of 3 MTAs and a single DSA. The test platform will be used to develop scenarios to conformance test the NATS AMHS Gateway.��E03�NATS, DFS, STNA in the TEN-T framework�end of 1998�ACCESS Part 2 :

definition of interoperability testing strategy, specification of conformance testing approach��E04�Air Services Australia �information not readily available�development of an AFTN/AMHS Gateway for validation purposes, in a pre-operational environment���4.	Implementation activities

AMHS is by essence an ICAO standard, designed to run over the ATN Internet and to be implemented by Air Traffic Services Organisations (ATSOs). However, since it is likely to be interconnected with other MHS/X.400 systems or networks, implementation by other parties may also have some relationship with AMHS projects.

The implementation activities related to AMHS may consequently fall into three categories:

AMHS implementations or implementation projects by ATSOs,

MHS/X.400 implementations or implementation projects by other parties (e.g. communication partners, or service providers) which may be in relation with the aeronautical community,

lower layer implementations by ATSOs, which could form a basis for the underlying lower layers of the European AMHS.

4.1	AMHS implementation activities conducted by ATSOs

The corresponding activities which have been identified are listed in Table 4-1.

Table 4-1: List of AMHS implementation activities by ATSOs

Id�By who ?�Expected Completion Date�Description of the activity��I01�Aena�completed�Gateway AMHS/AFTN into operation:

Since March 1998 was installed and put into operation the final version of the Spanish AMHS/AFTN Gateway with dummy users corresponding to the current AFTN users in Madrid ACC. These users have been receiving their current AFTN traffic in AMHS format.

At the beginning of June 1998 was integrated the last version of AMHS/AFTN Gateway in the current Madrid COM Centre. Since that moment this COM Centre support the interchange of all AFTN/CIDIN/AMHS communications.  ��I02�Aena�End 1998�Substitution of current AFTN end users/applications by AMHS ones:

After putting into operation the new AMHS functionality in the Madrid COM Centre, the gradual migration of the current AFTN end users and applications to a new environment base on AMHS procedures will be performed.  

At this moment all the AMHS servers (MTAs) have been installed, and progressively, the mentioned migration will be carried out in  the following stages:

1.- Air Traffic Centres (ACC´s).

2.- Sector Heading Airports.

3.- Airports.

4.- Air bases.

By this time the stage one is under development and the completion of whole tasks will be done along 1998.��I03�DFS�2000�ANDRA Project: 

The DFS launched the ANDRA-Project to replace the national COM-Center by a system covering the requirements of an AMHS End System (ATS Message Server and AFTN/AMHS Gateway). ��I04�Eurocontrol, Aena, DFS, STNA�2000�ECG Project: 

development of a common portable software, to be supplied to ECAC States' ATSOs, covering the functions of ATS Message Server, of AFTN/AMHS Gateway and of CIDIN/AMHS Gateway.

Eurocontrol is negotiating with Aena, DFS and STNA to use CRAMI, ANDRA and ARMOR, respectively, as a basis for the ECG development.��I05�NATS�end of 2001�Project 1714 replacement of UK AFTN/CIDIN message switch, to include AFTN/AMHS gateway functionality.��I06�STNA�2000�ARMOR Project: 

upgrade of the French national AFTN Centre by additional support of ATS Message Server and of AFTN/AMHS Gateway functions.��I07�FAA�end of 1999�Implementation of AMHS Gateway to support the ATN trial with Japan, starting from year 2000. International ATN operation is planned for year 2001.��I08�JCAB and FAA�2000�International agreement to operationally use AMHS for ground messaging between Japan and the U.S.A., starting from Year 2000��I09�ICAO CAR/SAM Regional Planning Group (GREPECAS COM SG)� information not readily available�Implementation plan for the ATN in the CAR/SAM Region, identifying the AMHS as the first application to be implemented ��I10�ICAO ASIA/PAC Regional Planning Group (APANPIRG)�information not readily available�information not readily available��I11�Aerothai�information not readily available�information not readily available��4.2	MHS/X.400 implementations by other parties

The corresponding activities which have been identified are listed in Table 4-2.

Table 4-2: MHS/X.400 Implementation activities by other parties

Id�By who ?�Expected Completion Date�Description of the activity��I12�various public telecom operators�available�commercial offer of public X.400 services��I13�SITA�available�commercial offer of X.400 services to the aeronautical community and to the public��I14�Eurocontrol CFMU�available�X.400 implementation based on SITA specifications��I15�Eurocontrol CFMU�available�X.400-1988 implementation��I16�AFSBw�completed�FSInfoSysBw :

The Message Handling System of the Bundeswehr (Germany) Air Traffic Services has become operable in November of 1997. This system provides the functionalities of an AFTN/AMHS Gateway and AMHS End System. The current used lower layer protocols are TP4 over X.25 and TCP/IP using RFC 1006.��4.3	Lower layer network implementations

The corresponding activities which have been identified are listed in Table 4-3.

Table 4-3: Lower layer network implementation activities

Id�By who ?�Expected Completion Date�Description of the activity��I17�various ATSOs�available�Ground X.25 Packet-Switched networks have been implemented by a number of ATSOs in Europe, for national and/or regional purposes.

This includes CAPSIN, RAPNET, REDAN, RENAR.��I18�EATCHIP COM Team�pilot phase by mid 1999�Interconnections between the networks indicated in I17 have been performed on a limited basis, for validation or operational purposes.

The definition of a network service and management offer based on these interconnected networks is in progress under the auspices of the EATCHIP programme.��I19�NATS, DFS, STNA in the TEN-T framework�end of 1998 for the definition�ACCESS Part 1 :

definition of a target ATN infrastructure for the considered States (for years 2005-2010), in relation with the Eurocontrol ATN Implementation Task Force.���5.	Expected interactions with SPACE

This section defines the relations between the identified activities and the SPACE Work Packages.

For each activity, the concerned Work Package, the “ direction ” of the impact is given (input to SPACE or output from SPACE), and the nature of the impact is briefly described.

Table 5-1 : Expected Interactions of activities with SPACE Work Packages

Id�By who ?�Related SPACE WP�Direction�Expected Impact��S01�ICAO ATNP��pre-requisite for SPACE�SPACE is based on the ICAO SARPs.��S02�ICAO ATNP WG3/SG1�WP104

�

WP232



WP122�SPACE output

�

input to SPACE



input to SPACE�The identified requirements in terms of body part types to be supported may be fed into ICAO for the definition of the Extended ATS Message Service.

The security features defined for the Extended ATS Message Service will form the basis for the security which may be specified in SPACE.

The Use of Directory defined for the Extended ATS Message Service will form the basis on how the Directory may be used in SPACE.��S03�ICAO ATNP WG3/SG1�WP201�pre-requisite for SPACE�The CIDIN/AMHS Gateway need to be specified if its implementation is planned and defined.��S04�ICAO ATNP WG3 and WG3/SG3�WP112, WP113�may be both directions�The ATN Directory is expected to be specified shortly. The European AMHS addressing plan which will be defined in SPACE will need to be compliant with the ICAO specification. However, in case of major discrepancy, or of delay in the ICAO work, SPACE could provide some useful information and requirements to be taken into account by ICAO when specifying the ATN Directory.���

Id�By who ?�Related SPACE WP�Direction�Expected Impact��S05�ICAO ATNP WG3/SG1�general�SPACE output�The way in which the European AMHS is planned to be deployed, as studied in SPACE, may form a basis for the drafting of Guidance Material for AMHS deployment.��S06�ISO/IEC��pre-requisite for SPACE�SPACE is based on the ICAO SARPs, which are themselves based on the ISO/IEC MHS standards.��S07�ISO/IEC��pre-requisite for SPACE�SPACE is based on the ICAO SARPs, which are themselves based on the ISO/IEC MHS ISPs.��S08�ISO/IEC��potential input to SPACE�only indirect impact, if the SARPs have to take into account such more recent versions of the base standards��S09�ISO/IEC��potential input to SPACE�only indirect impact, if the SARPs have to take into account such more recent versions of the base standards��S10�ISO/IEC��potential input to SPACE�indirect impact, if the SARPs take into account these functionalities for the Extended ATS Message Service.��S11�ISO/IEC and/or ITU-T�WP234�potential input to SPACE�only indirect impact, if the SARPs do not specify a sufficient level of system management functionalities compared to the management requirements identified in SPACE.��S12�IATA�WP104, WP212�potential input to SPACE�may be used as a source for communication requirements with IATA, and for the definition of a common interconnection profile.��S13�NATO�WP104, WP212�potential input to SPACE�may be used as a source for communication requirements with the military, and for the definition of a common interconnection profile.��E01�Aena and SITA��pre-requisite for SPACE�SPACE is based on the ICAO SARPs, which have been validated by means of this activity��E02�NATS�WP211, WP212, WP213�potential input to SPACE�The result of the experimentation may be used to define the national aspects of the AMHS in the U.K.���

Id�By who ?�Related SPACE WP�Direction�Expected Impact��E03�NATS, DFS, STNA in the TEN-T framework�WP311�input to SPACE�The outcome of ACCESS Part 2 may be used as a basis for the tests and for the testing strategy to be planned in the SPACE deployment plan.��E04�Air Services Australia (tbc)�WP311�potential input to SPACE�The Pacific region implementation may be included in the testing/validation process to be planned in the SPACE deployment plan.��I01�Aena�WP211, WP212, WP213, WP221�input to SPACE�The Aena implementation will be used to define the national aspects of the AMHS in Spain.��I02�Aena�WP102, WP111, WP113, WP201, WP211, WP212, WP213, WP221�input to SPACE, possibly some SPACE outputs�The Aena implementation will be used to define the national aspects of the AMHS in Spain and may serve as a basis for deriving European-wide principles.��I03�DFS�WP102, WP211, WP212, WP213, WP221�input to SPACE�The ANDRA implementation will be used to define the national aspects of the AMHS in Germany.��I04�Eurocontrol, Aena, DFS, STNA�WP311�indirect input to SPACE�The dates of availability of the ECG system may be taken into account when developing the European AMHS deployment plan.��I05�NATS�WP102, WP211, WP212, WP213, WP221�input to SPACE�The NATS implementation will be used to define the national aspects of the AMHS in the U.K.��I06�STNA�WP102, WP201, WP211, WP212, WP213, WP221�some inputs to SPACE, some SPACE outputs�The ARMOR implementation will be defined in parallel with SPACE. Thus, some of the findings and principles already adopted for ARMOR will be input for SPACE, while the general deployment strategy of the AMHS in France will be taken from SPACE.��I07�FAA�WP311�potential input to SPACE�The US implementation may be included in the testing/validation process to be planned in the SPACE deployment plan.��I08�JCAB and FAA�WP103, WP311, WP223�potential input to SPACE�Implementation of AMHS between SPACE participating States/Organisations and these States could be co-ordinated with in the framework of SPACE.���

Id�By who ?�Related SPACE WP�Direction�Expected Impact��I09�ICAO CAR/SAM Regional Planning Group (GREPECAS COM SG)�WP103, WP311, WP223�potential input to SPACE�Implementation of AMHS between SPACE participating States/Organisations and States of the CAR/SAM region could be co-ordinated within the framework of SPACE.��I10�ICAO ASIA/PAC Regional Planning Group (APANPIRG)��cannot be assessed at present�cannot be quantified at present��I11�Aerothai��cannot be assessed at present�cannot be quantified at present��I12�various public telecom operators�WP203, WP231�input to SPACE�The analysis of third party providers and of the relationship to other networks will take into account the existence of these service offers.��I13�SITA�WP203, WP231�input to SPACE�The analysis of third party providers and of the relationship to other networks will take into account the existence of this service offer.��I14�Eurocontrol CFMU�WP103, WP212�input to SPACE�This implementation and the associated potential users will be taken into account in SPACE. A common interconnection profile might be defined based on their implementation.��I15�Eurocontrol CFMU�WP103, WP212�input to SPACE�This implementation and the associated potential users will be taken into account in SPACE.��I16�AFSBw�WP102, WP212�input to SPACE�This implementation and the associated potential users will be taken into account in SPACE as potential external communication partners in Germany. A common interconnection profile might be defined based on their implementation.��I17�various ATSOs�WP211, WP212, WP213�input to SPACE�These networks may serve as initial underlying architectures nationally and/or regionally, in the SPACE participating States and Organisation.���

Id�By who ?�Related SPACE WP�Direction�Expected Impact��I18�EATCHIP COM Team�WP211, WP212, WP213�input to SPACE�This network interconnection may serve as initial underlying architecture, between the SPACE participating States and Organisation.��I19�NATS, DFS, STNA in the TEN-T framework�WP214�input to SPACE�This ATN network design will serve as target underlying architecture for the European AMHS.���6.	Conclusions

This document has identified the activities which have been performed until now, and which are in progress, which are in relation with the future deployment of AMHS in Europe and worldwide.

The numerous activities listed, both within the aeronautical community and outside, shows the wide acceptance of MHS standards for operational message handling systems, and provide a strong basis and expertise from which the European AMHS can gain benefit.

When elaborating the various SPACE Work Packages, each Task Leader will have the possibility to refer to section 5 of this document to identify possible sources of information, or to determine which subsequent actions outside the SPACE project may be fruitfully undertaken.



�	This is the version of the MHS standards upon which the AMHS specification ([2]) is based.

�	This is the version of the MHS ISPs upon which the AMHS specification ([2]) is based.

�	The first version has been completed. Potential work in progress about further versions is to be investigated.
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