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Summary

The purpose of this document is to provide information on the progress made in the SPACE Project which is run by a consortium of the following European States and Organisation: STNA (France), Aena (Spain), DFS (Germany), NATS (United Kingdom) and Eurocontrol. SPACE is a European Commision Project which is co-financed by the European Commission in the framework of the TEN-T ATM Programme.

1 Introduction

The present working paper has been drafted to provide information on the SPACE (Study and Planning of AMHS Communications in Europe) Project.

The work described herein is undertaken 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, France), Aeropuertos Españoles y Navegación Aérea (Aena, Spain), DFS Deutsche Flugsicherung GmbH (DFS, Germany), Eurocontrol Agency, and National Air Traffic Services Ltd (NATS, United Kingdom).

It must be noted that SPACE is still in progress and this document should therefore not be regarded as the final deliverable by the SPACE Consortium.

2 Summary of the SPACE Project

The AFTN has been the cornerstone for aeronautical message interchange for the last 30 years. Recognising that both the technology and the specifications are out-dated, ICAO has specified the Aeronautical Message Handling Service (AMHS) for future message handling applications. AMHS SARPs and Guidance Material have been developed by the Aeronautical Telecommunication Panel (ATNP) and endorsed by ICAO and its Contracting States. The AMHS-related normative and informative material is contained in the following set of documents:

· Annex 10 - Aeronautical Telecommunications - Volume III, Part 1, Chapter 3;

· Doc 9705 - Manual of Technical Provisions for the Aeronautical Telecommunication Network (ATN) - Sub-Volume III; and

· Doc 9739 - Comprehensive Aeronautical Telecommunication Network (ATN) Manual - Part III, chapter 6.

The SPACE Project aims at defining a strategic deployment plan allowing an early implementation of the AMHS in Europe on the basis of the above set of documents. However, these documents are not sufficient to allow the deployment of such an overall messaging environment and a number of technical and implementation issues, as well as the transition strategy from the current AFTN/CIDIN environment need to be studied and resolved. The SPACE Project therefore also addresses this issues and is composed of a number of work packages grouped into four main phases as follows (see Appendix 1):

· Phase 1: Definition of a European AMHS addressing plan;

· Phase 2: Technical design for the European AMHS;

· Phase 3: Overall implementation plan including the definition of the transition strategy; and

· Phase 4: Final report and validation.

At the time of drafting the present document, Phase 1 is reaching completion, and Phase 2 is in progress. The following sections provide more detailed information as a follow-up of the 18th SPACE Progress meeting held from 23 to 25 January 2001.

3 Progress of the SPACE Project

3.1 Phase 1: Definition of a European AMHS addressing plan

This phase is composed of a number of work packages the purpose of which is to identify the potential national or trans-European AMHS users, the various traffic flows between users and to define an addressing scheme which would satisfy the needs of the identified users and allow future users to join the AMHS community. The main deliverable of this phase is the production of an addressing plan applicable in a first instance to the SPACE area but also usable by all ECAC States and States in the EUR Region through the co-ordination with the AFS Group (AGSG) of the ICAO European Air Navigation Planning Group (EANPG).

3.1.1 Identification of potential users of AMHS

A large part of the activities undertaken in the framework of Phase 1 of the SPACE Project was to identify the potential users of AMHS in the SPACE Area and the flows of traffic within or transiting this area. In this context about 39000 non-duplicated flows have been identified and assigned to some 20 different flow types. 

3.1.2 Definition of AMHS Management Domains

At their 3rd meeting, the ATNP recommended that ICAO starts the process to obtain from and register with ITU-T the high level attributes C = 'XX' and A = 'ICAO'. The process has been completed successfully and ICAO is now registered accordingly.

3.1.3 Definition of addressing plan

3.1.3.1 The principles on which the European AMHS addressing plan could be developed were submitted to and endorsed by the 3rd AFSG Meeting (Paris, 3-7 April 2000). Since that time, work has progressed and an AMHS addressing plan has been developed by the SPACE Project Team according to the following structure:

Attribute
Name of attribute
Assigned by
Registered by
Value
Comment

C
Country
ITU-T
ITU-T
'XX'


A
ADMD
ICAO
ITU-T
'ICAO'


P
PRMD
ATSO
ICAO
To be defined by each ATSO


O
Organisation name
ATSO

Representing a "Region", to be defined by each ATSO.


OU1
Organisational unit name 1
ATSO

4-character ICAO Location Indicator
As specified in Doc 7910

CN
Common name
ATSO

Either:

i) 8‑character AFTN address; or

ii) CIDIN Ax address.
Additional CN attributes for future applications will be defined as and when needed.

Or (1)






PN
Personal name
ATSO

To be defined


DDAs
Domain defined attributes
ATSO

To be defined
Use of DDAs is discouraged (and in fact not used).

(1)
CN and PN attributes are mutually exclusive.

3.1.3.2 From information gathered through contacts between some members of the SPACE Project Team and representatives of other ICAO Regions (principally the ASIA/PAC and CAR/SAM Regions) it is clear that these Regions are also in the process of developing regional AMHS addressing plans. Co-ordination with representatives of these Regions has already started taking advantage of common attendance to the ATN Panel and its Working Groups and will continue during the next round of ATNP working groups meetings which will start end of February.

3.2 Phase 2: Technical design for the European AMHS

This phase is composed of a number of work packages the purpose of which is to:

· define the target architecture and initial dimensioning of the AMHS network based on a set of performance objectives, the location of servers and gateways and the topology between them;

· define address conversion and routeing strategy;

· analyse the use of third-party service providers and define the interfaces between the AMHS network and other messaging networks; and

· analyse security, institutional and financial issues as well as systems management.

3.2.1 Target architecture and initial dimensioning of the AMHS network

3.2.1.1 A work package has identified potential designs and investigated the factors influencing the deployment of gateways and servers throughout the SPACE area. In this context, an ATS Message Server includes a Message Transfer Agent (MTA) and one or several Message Stores (MS), and a gateway is a system (or component thereof) used to connect dissimilar system (e.g. AMHS and AFTN). This work package has then consolidated an overall target plan based on the proposed system deployment plans from SPACE Partners including addressing region assignment.

3.2.1.2 The specification of European AMHS Performance Objectives was the purpose of a work package nearing completion. Three parameters have been chosen out of a large number of possibilities for expressing the performance properties of the European AMHS. Care has been taken to ensure that three parameters, taken together, capture all performance aspects which are relevant to SPACE. These are the following: Destination Non-Reachibility, Maximum Transit Time, and Message Corruption. As it is not practicable to associate each Flow Type (identified in Phase 1) to its own specific values of the three performance parameters, three QoS Flow Type Classes (High, Medium and Low) have been defined and numerical values assigned to each class.

3.2.1.3 Work on the initial AMHS network topology is progressing along the following principles:

· Derive a traffic matrix from the traffic flow database produced during Phase 1,

· Define a few topology alternatives (e.g. star-shaped, fully meshed, etc) for each network design area,

· Apply routing principles (the minimum hop routing policy being the preferred one) to the topology alternatives,

· Derive from the above a set of network flows alternatives, to be assessed against previously agreed criteria, so as to extract from the alternative the recommended topology for each AMHS network design area.

3.2.2 Address conversion and routeing strategy

The 18th SPACE Progress meeting considered the issues related to the use of different addressing schemes by different ICAO Regions, the use of the XF-addressing scheme as included in the SARPs (i.e. ICAO Doc. 9705), the coexistence of AFTN and AMHS and the issues related to address conversion. Some of these issues could be solved by the proper publication of the various regional addressing plans in a suitable form, noting that ICAO has already been requested (through a recommendation raised at ATNP/3) to undertake such publication in the same way as Doc 7910 and Doc 8585 are published and maintained. As a result, the SPACE Project team considered that co-ordination with the ATN Panel was necessary on these subjects and agreed to make the following recommendations during the next round of ATNP Working Group meetings (starting end of February 2001):

1. The SARPs should be complemented with a default set of the C.A.P. attributes for each State, for use with the XF-addressing scheme when no other scheme has been published by the considered State; and

2. The European addressing scheme developed by SPACE and approved by the AFSG/3 meeting should be presented to the ATN Panel, preferably to subgroup A3 (ground-ground applications) in the first instance.

3.2.3 Use of third-party service providers and interfaces between the AMHS network and other messaging networks

3.2.3.1 The use of third-party messaging services is being analysed with the view of potentially outsourcing part of the AMHS service, e.g. for back-up purposes. This will be based on an inventory of offerings from public and private service providers. The goal of the corresponding work package is not to mandate the use of third-party service providers but to analyse the advantages and disadvantages of such use. In this context, overall responsibility for the message service remains with the operators of the AMHS, the third-party service providers being not visible (in principle) to the AMHS users.

3.2.3.2 The interfaces between AMHS and non-AMHS networks are also studied as it is considered that the value of AMHS to the aeronautical community is likely to be greater if such interfaces exist. Potential non-AMHS messaging networks to be investigated include: military X.400 networks; SITA, ARINC and Internet message servers (POP, SMTP). For each of the network considered, the following will be discussed:

· Possible use and value of such an interface;

· Architecture: connections, protocols; and

· Gateways: their need or not, functions.

This analysis will be complemented by some high level comments on a possible implementation strategy in each case.

3.2.4 Other network-related issues

Initial analysis of security, institutional and financial issues as well as systems management issues have only been started based on the material already developed by other groups (e.g. the ATN Panel).

3.3 Phase 3: Overall implementation plan including the definition of the transition strategy and Phase 4: Final report and validation.

Work on Phases 3 and 4 has not yet been started.

4 Conclusion

Although with some delays compared with the initial planning, the SPACE Project is progressing. A number of results are already available, the main deliverable being the proposed EUR AMHS Addressing Plan which will be submitted to the next AFSG meeting.

Members of the ATNP-WGA are invited to take note the progress made in the framework of the SPACE Project.

Appendix 1 : List of SPACE Work Packages

Task description
Work Package
Status

Project & Quality Management

On-going

Phase 0: Project Scoping



· Produce detailed WP descriptions
WP011
Completed

· Inventory of current related activities
WP012
Completed

Phase 1: Definition of European AMHS Addressing Plan



Identification of AMHS users



· define users identification method
WP101
Completed

· trans-european users and applications
WP102
Completed

· national users in Core Area States
WP103
Completed

· consolidation of requirements
WP104
Completed

Define addressing plan



· current addressing plans for existing users
WP111
Completed

· define guidelines for AMHS addressing plan development
WP112
Completed

· produce addressing plan
WP113
Completed

Define AMHS Management Domains
WP121
Completed

Produce Interim Deliverable ID1: Addressing Plan
WP122/WP123
Almost completed

Phase 2: Technical design for European AMHS



Define location of servers and gateways
WP201
Completed

Define performance objectives
WP202
Almost completed

Analyse the use of third party service providers
WP203
In progress

Define underlying network architecture



· topology between servers and gateways
WP211
In progress

· initial communication profiles between systems
WP212
In progress

· initial network dimensioning
WP213
In progress

· target network architecture
WP214
In progress

Define address conversion and routing strategy



· define address conversion options
WP221
In progress

· analyse, select and document address conversion strategy
WP222


· define routing and re-routing strategy
WP223


Define relationship to other X.400 networks
WP231


Security issues
WP232
In progress

Institutional and financial issues
WP233


Systems management
WP234


Produce Interim Deliverable ID2: Technical Design
WP241 / WP242


Phase 3: Overall implementation plan

Not yet started

Inventory of Core Area States' planned initiatives
WP301


Define implementation phases
WP302


Define transition plan to each phase
WP311


Define extensibility principles to other States
WP321


Produce Interim Deliverable ID3: Overall Implementation Plan
WP331 / WP332


Phase 4: Final Report and Validation

Not yet started
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