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Summary
The specification of the CAAS and the notion of ICAO Registry of AMHS Management Domains have both been introduced in Edition 3 of Document 9705. This was based on initial work performed in the context of the SPACE project, endorsed by the ICAO EUR AFS Group and then co-ordinated with other regional groups during earlier SGA3 meetings.

The processes required to take full benefit of the CAAS have been further studied in the context of the SPACE project, while defining an AMHS address conversion strategy.

This paper provides the meeting with the findings of this work and recommends an AMHS address conversion strategy. It also recommends the adoption by ICAO and its member States/Organisations of a set of procedures which are essential for efficient AMHS operation and smooth transition from the current AFTN (or CIDIN) environment, as far as management and conversion of addresses are concerned. 
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1. Introduction

To ease the implementation of AMHS and the transition from the current AFS (AFTN/CIDIN messaging) environment, a common unique worldwide addressing scheme has been agreed by the subgroup in its 2nd and 3rd meetings. This addressing scheme is called "Common AMHS Addressing Scheme" or CAAS. At the same time, the notion of an ICAO Registry of AMHS Management Domains has also been recognized as a mandatory requirement for efficient AMHS operation on a world wide basis. 

The specification of the CAAS and the notion of ICAO Registry of AMHS Management Domains have both been introduced in Edition 3 of Document 9705. 

This was based on initial work performed in the context of the SPACE project, endorsed by the ICAO EUR AFS Group and then co-ordinated with other regional groups during the 2nd and 3rd SGA3 meetings.

The processes required to take full benefit of the CAAS have been further studied in the context of the SPACE project, while defining an AMHS address conversion strategy. The studied strategy includes an extended use of ATN Directory Services in support of AMHS address conversion, whilst maintaining the capability to of operate without Directory Services.

The goal of this paper is to provide the ATNP SGA3 with the findings of this work (the overall SPACE report is included as Appendix A). It is also to recommend the adoption by ICAO and its member States/Organisations of a set of procedures which are essential for efficient AMHS operation and smooth transition from the current AFTN (or CIDIN) environment, as far as management and conversion of addresses are concerned. 

2. Requirements and constraints

2.1. The need for address conversion

One of the main issues for transition from the AFTN environment to the AMHS environment is address conversion, to enable messages to be exchanged between direct AMHS users and indirect AMHS users in the AFTN/CIDIN environment, through an AMHS gateway. 

By definition, AMHS address conversion is the function that allows an AMHS user, or an AMHS system:

a) to determine the MF-address
 of a direct or indirect AMHS user from its address in the address space of another ATS messaging technology - typically AFTN or CIDIN - and

b) vice-versa, i.e. to determine the AFTN addressee indicator or the CIDIN Ae/Ax of a user from its MF-address. 

AMHS address conversion contributes to and is a subset of conversions performed in AFTN/AMHS gateways between AFTN information objects and AMHS information objects (messages and reports).

MF-addresses to be considered include at least those complying with:

c) the Common AMHS Addressing Scheme (CAAS) included in ICAO Document 9705, Edition 3
, section 3.1.2.1.5.1.4.3, 

d) the XF-Addressing Scheme included in ICAO Document 9705 since its first Edition, section 3.1.2.1.5.1.4.2. 

Although Document 9705 strongly recommends that a State either use the CAAS or the XF scheme, this is not mandated. It should in fact be considered as a mandatory requirement unless unavoidable constraints (e.g. regulatory) prevent the ATSO or MD from implementing the scheme. States choosing not to adopt the recommendation and to implement a locally defined AMHS addressing scheme should be warned that they create a risk of message rejection due to erroneous address conversions for the messages which they send (erroneous originator address conversion) or which are sent to them (erroneous recipient address conversion). 

In doing so, they also impose a requirement on other AMHS MDs to convert AMHS addresses belonging to the locally defined AMHS addressing scheme. Therefore the ability to convert non-CAAS and non-XF addresses is considered as a useful (although not essential) additional feature to minimise message rejection.

2.2. General requirements resulting from address conversion

In the study of AMHS address conversion strategies, the following requirements have been identified in relation with management of AFTN and AMHS addresses :

Requirement 1: the AFTN address of an AFTN or AMHS user is unambiguous, internationally recognised and shall not be replaced by another value.

Requirement 2: the result of the address conversion performed in an AFTN/AMHS gateway shall depend only on the pre-defined pair of unambiguously associated AFTN and AMHS addresses, and not on the gateway itself, according to the form published by ICAO and defined by the delivering MD.

Requirement 3: Originating MDs shall generate addresses according to the form published by the ICAO publication and defined by the delivering MD;

Requirement 4: Delivering MDs shall be authorised to reject messages received with recipient addresses which do not comply with the address form published in the ICAO publication and defined by the delivering MD.

Requirement 5: Transit domains should not attempt to perform AMHS to AMHS address mapping unless a specific bilateral agreement has been established with the delivering MD (for the recipient addresses) or the originating MD (for originator’s addresses). Transit MDs should only use the attributes C, A, P (which are invariant and predetermined for all AMHS address forms in the ATS) in selecting a message route.

This all results in the following fundamental recommendation :

Each gateway performing address conversion should have access to the complete mappings between AFTN addresses and AMHS addresses and vice-versa. The complete mappings between AFTN addresses and their AMHS equivalents should be published (in electronic form) and made available to all gateways that support address translations. This implies a requirement for an ICAO wide publication that subsumes ICAO 7910, ICAO 8585 and includes the equivalent XF and CAAS addresses and any other published MF address forms. This publication should preferably be in electronic as well as paper form.

3. General model for Gateway address conversion

A model of gateway address conversion is depicted in Figure 1 below. This model has been developed in the course of the SPACE project to provide an abstract description of the address conversion environment. It also offers an overall method to meet the requirements expressed in section 2 above.

The figure represents information exchanges between ICAO and three ATSOs implementing AMHS Gateways, concerning address conversion. 

The dotted blue arrows represent exchanges that are performed in a non-electronic way, e.g. through "paper" procedural exchanges. The full line green arrows represent exchanges that are performed electronically using appropriate communication protocols.

Among the three ATSOs, two of them (ATSO1 and ATSO2) implement a distributed address publishing service (APS), typically by means of ATN Directory Services. This allows electronic distribution and/or retrieval of address conversion information. ATSO3 provides this information to ICAO for manual collation and distribution (e.g. on paper), and does not support a directory.

The numbered arrows correspond to the following exchanges:

1. Provision of ATSO address conversion information to ICAO for registration purposes. This is a low frequency (e.g. twice a year) exchange which covers the initial provision and periodic updates;

2. Internal ICAO process for gathering of address information to be published;

3. Distribution of consolidated address conversion information by ICAO using manual/documentary procedures. This information is used either to feed an electronic APS or as a direct input to the gateway depending on whether the ATSO has implemented a distributed APS or not. This ICAO distribution process is periodic and may be performed e.g. once or twice per year. As for other ICAO documents, the date of applicability needs to be specified at the time of publication,

4. Retrieval or update of address conversion information by electronic means, which will be more up-to-date than the information periodically published by ICAO;

5. Synchronisation and/or retrieval of address conversion information within the distributed address publishing service;

6. Retrieval of information by (personal) users at end systems (e.g. at an ATS message user agent).

The model identifies a number of components that are necessary to address conversion:

1. Collection and distribution of the basic addressing information that establishes equivalences between the different addresses identifying each AMHS/AFTN/CIDIN user; the content of this information must be standardised since it must be distributed and made available to all AMHS/AFTN/CIDIN Gateways. Furthermore, there is a need to publish this information, whenever possible, in a number of different standardised formats because some gateways may accept electronic (e.g. X.500 Directory) forms, while others will not (and must use e.g. paper based publications or some simpler electronic form – e.g. CSV - comma separated variables). This document specifies two possible forms – an X.500 directory form, and an alternative ‘Mapping Table’ form of publication;

2. Access to, and/or import of the basic addressing information into AFTN/AMHS gateways. Each gateway will have to import the basic addressing information distributed by (1) above into internal storage suitable for use with that gateway’s particular address conversion procedures; since this is very dependent on the particular gateway implementation it cannot be standardised. This document makes suggestions only on how the information may be extracted from the X.500 Directory (APS);

3. Re-structuring the basic addressing information into a format suitable for use by each gateway’s internal address conversion procedures (AMI). This is very gateway implementation specific – and is therefore not dealt with further in this document;

4. The internal procedures and data structures of the gateway (AMP and AMT) that make use of the re-structured addressing information. This is very gateway implementation specific – and is therefore not specified in this document apart from indicating a potential Directory based solution and describing an example of how a particular gateway's AMT might be structured.
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Figure 1- General model for gateway address conversion
In summary, AMP, AMT and AMI are internal to an ATSO's gateway, and as such, the selection of a given technique for these processes is an implementation matter to be decided locally by each ATSO and/or product developer. Conversely, the distributed APS is an externally exposed service, for international use, which is therefore subject to ICAO standardisation and/or recommendation processes.

The recommended scenario for APS implementation is described in further sections of this document, together with the set of associated procedures. 

Address Mapping Information Content

The address mapping information content held in AMT and distributed through APS is identical. This information to be registered, stored and distributed is provided in section 4, in a format that can be potentially used by AMT. Thus the following possible structures are valid:

AMT will often be structured into tables that support easy access by AMP, and be optimised for speed of operation of AMP. Generally, the gateway supplier will determine this structure according to the required speed optimisation, the way in which AMP operates and the particular platform on which AMT and AMP reside. AMT is not, therefore, an easy subject for standardisation. However, a particular (standard) way of structuring AMT is to hold it in a local ‘private’ Directory Information Tree either using the same form as the DIT specified for APS, or by adopting a more efficient structure such as using an O/R address DIT (see Appendix A).

The structure of APS must be compatible with many different systems (e.g. different ATSO’s Gateways), and must therefore be standardised. There are a number of possibilities for structuring APS:

· As an X.500 Directory Information Tree;

· By some other electronic means (e.g. CSV files);

· On paper.

The APS structure recommended in this paper, as the result of the study by the SPACE project, includes :

· As a minimum, the distribution of paper documents including mapping tables such as described in section 4 ;

· An ICAO AMHS Directory in support of AMHS address conversion, as described in section 5.

4. Detailed description of address mapping tables to be distributed 

The main objective of this section is to describe the ‘Abstract’ content of the Address conversion information. However, this may also be seen as an example of how a particular gateway’s AMT might be structured.

4.1. Description of tables

The contents of mapping tables stems directly from the clauses of ICAO Document 9705.

Document 9705 foresees two tables, called the MD look-up table and the user look-up table
. 

Examples of such tables are given in Tables 1, 2 and 3. An algorithm for address mapping procedures (AMP) using these tables is given in Table 4:

Table 1 :
a MD look-up table strictly conformant to Document 9705, already populated with known values for SPSOs and examples of default values for ICAO Member States. The table also includes a few additional fictitious examples, to illustrate how other cases (e.g. non XX/ICAO) could be handled;

Table 2 : 
a user look-up table strictly conformant to Document 9705, already populated with known example values for SPSOs. The table also includes a few additional fictitious examples, to illustrate how other cases (e.g. non CAAS) could be handled;

Table 3 : 
a simplified user look-up table, showing how a reduced amount of information can achieve the goal of Document 9705, through the removal of redundant information (once it is known to be redundant).

As stated in section 2, each gateway performing address conversion should have access to the complete set of such mappings tables.

Table 1 and Table 3 containing the complete mappings between AFTN addresses and their AMHS equivalents should be published by and made available to all gateways that support address translations, through an ICAO wide publication that complements ICAO Doc 7910, ICAO Doc 8585 and includes the equivalent XF and CAAS addresses and any other published MF address forms. 

The draft of a fully populated ICAO Registry of AMHS Management Domains and Addressing Schemes is provided as Appendix B.

These examples also highlight a set of minor issues or questions that would need to be agreed upon.

Note:
in the first two tables, columns in italics (apart from the "comments" column) are not strictly mandated by SARPs but considered extremely useful.

Notes regarding the MD look-up table

Note 1

The MD table shows that the same nationality letters (i.e. the same pair of initial letters in an ICAO location indicator) are sometimes used by different States or Territories. "FM" is an example that is used to identify three different States (Comoros, Reunion (France) and Madagascar). Document 9705 enables differentiation between these three States if four characters (i.e. the location indicator) is used instead of the two characters for the so-called nationality letters. However this is not optimal and it may lead to unnecessary entries in the MD table. A solution to reduce this would be to allow the use of three characters as a discriminator for an AMHS MD and for the "nationality letters". In the above example, "FMC" would be used for Comoros, "FME" for Reunion and "FMM" for Madagascar.

Note 2

A conventional representation of unused characters (wild card) appears to be needed for the "nationality letters", in cases of five characters combinations. This would also be another way to resolve the issue above, using for example "FMC?", "FME?" and "FMM?".

Note 3

The example of the "AIRLINE1" MD is introduced because such cases had been initially envisaged when the AMHS SARPs were drafted. The 5-character combination that is allowed for AMHS MD discrimination directly stems from this requirement. However, the registration of companies such as Airlines in an ICAO Registry of AMHS MDs might be seen as an institutional issue. At this stage, the example is maintained but this point needs to be discussed with appropriate ICAO bodies or representatives to analyse whether or not this situation should be considered. 

Table 1: example of MD look-up table
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Table 2: example of user look-up table conformant to Document 9705
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Table 3: example of user look-up table optimised to reduce volume of information
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Table 4: Conversion algorithm associated with the optimised user look-up table 

AMHS ( AFTN
AFTN ( AMHS

1. Extract the Country, ADMD and PRMD attributes from AMHS address.

2. Search in the MD look-up table for an entry of which the country-name, ADMD name, PRMD-name provide an exact match with the C, A, P address attributes extracted in step 1 and save the corresponding addressing scheme value.

3. Depending on the addressing scheme value:

a) if value=xf, extract the OU1 address attribute value from the AMHS address and use as the AF-Address;

b) if value=caas, extract the CN address attribute value from the AMHS address and use as the AF-Address;

c) if value=other, search in the remote (or local) DSA containing the DIT subtree identified by the atn-AmhsMD-namingcontext value (result of step 2) for an atn-AmhsUser entry with a mhs-or-address attribute value matching the AMHS address. Extract the atn-AF-Address attribute value of that entry.

(i) extract the "low level" address attributes (other than C, A, P) from the AMHS address;

(ii) search for an entry in the user look-up table, for which the value in the " O/R address components " column corresponds exactly to these address attributes, and for which the MD value corresponds to the MD identified in step a),

(iii) in the row corresponding to that entry, read the " location indicator or AFTN address " column of the user look-up table and extract the value of the 8-character AFTN address.


1. Extract the character combinations potentially identifying an AMHS MD from the AFTN address (2, 4, 5 or 7 letters).

2. Search in the MD look-up table for an entry of which the "nationality letters" provide the best exact match with one of these character combinations, and save the corresponding country-name, ADMD name, PRMD-name and addressing scheme values.

3. Depending on the addressing scheme value:

a) if value=xf, construct an XF address using the C, A and P address attribute values and the AFTN address;

b) if value=caas, 

(i) search for an entry of the user look-up table, for which the value in the "location indicator or AFTN address" column corresponds exactly to the  first four characters extracted from the AFTN address, and for which the MD value corresponds to the MD identified in step a),

(ii) in the row corresponding to that entry, read the "organisation name" column of the user look-up table the value of the corresponding organisation-name address attribute,

(iii) construct an AMHS CAAS address using the C,A,P address attributes found in step a), the O address attribute found in step (ii), the location indicator (4 characters) extracted from the AFTN address (OU address attribute) and the AFTN address (CN address attribute).

c) if value=other, 

(i) search for an entry of the user look-up table, for which the 8 character-value in the "location indicator or AFTN address" column corresponds exactly to the AFTN address, and for which the MD value corresponds to the MD identified in step a),

(ii) in the row corresponding to that entry, read the "O/R address components" column of the user look-up table for the value of the "low level" O/R address attributes of the AMHS address,

(iii) construct an AMHS address using the C,A,P address attributes found in step a), and the address attributes found in step (ii).



4.2. Management and use of the tables

The tables could be used and managed as follows, with reference to the general model presented in Figure 1. The tables represent a potential format for the ICAO Published Address Information (AI), and for distribution of AI (( in the general model). 

Their use is essential for both ATSOs such as ATSO3, without an access to the (Directory-based) Distributed Address Publishing Service (APS), and for ATSOs having implemented the Distributed APS. In the latter case this is used for the initial population and periodic updates of the Distributed Address Publishing Service (APS). This applies by means of operations ( and ( for ATSO1 and ATSO2 in the model.

AI should be collected and maintained by means of an ICAO procedure (or a set of) along the following principles:

· an initial MD table should be created by ICAO based on default values defined in SARPs,

· each row of the MD table should be confirmed or updated by the relevant ATSO (operation (),

· for the support of CAAS, the set of rows of the user look-up table providing location indicators and associated organisation-names for regions within a given MD should be supplied and updated when appropriate by the relevant ATSO (operation ().

This procedure should enable each AMHS gateway to obtain the full table with entries related to all AMHS MDs world wide, and to all ICAO location indicators in States having declared use of CAAS. 

5. Detailed description of the ATN Directory structure in support of AMHS address conversion

5.1. Recommended DIB Organization

The implementation of one DSA in each State (or Organisation) to cover the address conversion requirements of the users in the AMHS Management Domain implemented by the State or Organisation appears to offer an adequate level of proximity of DSAs for both use and management of the Directory. In most cases, a homogeneous network infrastructure will be available to users in the considered State/Organisation to access the "local"
 DSA. 

In this organization there no need for the local DSA defined here to include the whole world wide address conversion information, provided that other this whole information is available in the overall distributed Directory. 

The local DSA implemented in a State or Organisation logically contains the Directory Information for the corresponding AMHS Management Domain. Without entering the details of how this information is structured according to the DIT, this means that the DIT subtree including all entries belonging to the AMHS Management Domain is stored in this "local" DSA.

The local DSA must also be accessible from other States and Organisations: to be able to perform the conversion of an AMHS address belonging to the local AMHS Management Domain, a remote Directory user will need to query the local DSA to obtain the desired address conversion information.

On the other hand, the local DSA will be the entry point to the global ATN Directory for AMHS users in the local AMHS Management Domain. This means that the local DSA will be queried by all users in the Management Domain for any AMHS address conversion. The information needed to convert addresses belonging to the local Management Domain will be found in the local DSA, but for addresses belonging to other (remote) MDs, the appropriate DSA holding the relevant address conversion information will need to be identified. 

Therefore, the local DSA must contain the entirety of world wide atn-AmhsMD entries (or equivalent information) so as to enable to locate the appropriate DSA for each AMHS Management Domain. 

This referencing information is common to all local DSAs world wide, and could be loaded into DSAs based on information published and managed by ICAO, in any format (paper "directory of directories", CD-Rom, on-line file, or a DIT subtree of an ICAO DSA). This information is essentially an extension of the ICAO Registry of AMHS Management Domains, corresponding to the MD look-up table described in Table 1 above. It is worth noting that the information contained in such a directory subtree is relatively static, because it changes only when a local DSA is implemented in an ICAO member State or Organisation (or when it is reconfigured). As such, it has no "real-time" aspect.

This organization is illustrated in Figure 2.
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Figure 2- Recommended DIB Organization

In summary, the suggested DIB organisation consists in implementing a local DSA in each State or Organisation that has implemented an AMHS Management Domain, this DSA contains:

· the entirety of world wide atn-AmhsMD entries (ideally replicated from a master DSA managed by ICAO) allowing location of the appropriate DSA for each AMHS Management Domain. This subtree is similar in contents to the MD look-up table defined in the SARPs; and

· the whole AMHS Directory Information for its own AMHS Management Domain (e.g. AMHS user locations for the sake of the CAAS, including O=Region and OU1=Location Indicator values, and AMHS users) This subtree is similar in contents to the user look-up table defined in the SARPs.

When implementing ATN Directory Services in support of AMHS address conversion, ATSOs should store in a single DSA, as a minimum, the entirety of world wide atn-AmhsMD entries and the complete address conversion information for their own AMHS MD so as to optimise the response time of directory operations.

This principle DIB organisation may be subject to variations, when implemented, without compromising the views expressed here. Such variations may include for example:

· the implementation, in large countries, of several DSAs. In that case what is called above "local DSA" must be a master DSA of the various DSAs in the country, holding a consolidation of the information held in these DSAs. This allows to search only the master DSA, when querying an address from a remote country;

· the implementation of a Regional (in the ICAO sense) DSA, instead of a national DSA for the so-called "local DSA". This may happen for example when smaller countries group together to implement a single common DSA.

5.2. Recommended DIT Structure

The principle for the recommended DIT structure is to specify a simple, common directory scheme aimed at AMHS address conversion. Naming structures are aligned with the AFTN and AMHS addressing conventions. In the Directory subtree related to an AMHS MD:

· the "most superior" entry of the ATSO-related subtree (i.e. the entry which represents the ATSO) may be freely selected as a country or organisation object-class;

· an atn-Organisation entry must be included for each ICAO location, its RDN being its ICAO location indicator (4 characters as found in Doc 7910) and including in the atn-Facility attribute the value of the (region) Organisation-name AMHS address attribute. This is needed in support of the CAAS. It is sufficient if only XF and CAAS addressing structures are in use;

· an atn-AmhsUser entry must be included for each AMHS user, if the addressing scheme is neither XF nor CAAS. It may be included if a CAAS addressing structure is in use. Its RDN must be its AFTN address (8 characters). 

The Directory example includes four DSAs for an equal number of AMHS MDs. Each DSA includes the subtree for its own organisation and the MD-registry subtree. 

Furthermore each DSA must include a cross-reference to each of the naming contexts identified in the MD-registry subtree.

This Directory scheme allows easy construction of DNs for locations and for AMHS users, and thus it enables easy retrieval of information in the Directory by means of read operations.

Figure 3- DIT structure for simple AMHS address conversion Directory scheme
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Figure 4- Example of Directory contents for simple AMHS address conversion Directory scheme
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Associated conversion algorithm 

AMHS ( AFTN
AFTN ( AMHS

1. Extract C, A and P attributes from AMHS address.

2. Search the O=ICAO-MD-Registry subtree of the local DSA for an atn-AmhsMD entry with an atn-Global-domain-identifier attribute value matching these C, A and P attributes, and save the entry's attribute values.

3. Depending on the atn-amhs-addr-scheme attribute value:

a) if value=xf, extract the OU1 address attribute value from the AMHS address and use as AF-Address;

b) if value=caas, extract the CN address attribute value from the AMHS address and use as AF-Address;

c) if value=other, search the remote (or local) DSA containing the DIT subtree identified by the atn-AmhsMD-namingcontext value (result of step 2) for an atn-AmhsUser entry with a mhs-or-address attribute value matching the AMHS address. Extract the atn-AF-Address attribute value of that entry.


1. Extract the character combinations potentially identifying an AMHS MD from the AFTN address (2, 4, 5 or 7 letters).

2. Search the O=ICAO-MD-Registry subtree of the local DSA for the atn-AmhsMD entry with an atn-Icao-country-code attribute value providing the best exact match with one of these character combinations, and save the entry's attribute values.

3. Depending on the atn-amhs-addr-scheme attribute value:

a) if value=xf, construct an XF address using the atn-Global-domain-identifier attribute value and the AFTN address;

b) if value=caas, 

(i) construct an atn-organisation entry DN using the atn-AmhsMD-namingcontext value and the location indicator (4 characters) extracted from the AFTN address,

(ii) in the remote (or local) DSA containing the DIT subtree identified by the atn-AmhsMD-namingcontext value, read the atn-facility attribute value of the atn-organisation entry identified by the DN constructed in (i),

(iii) construct an AMHS CAAS address using the atn-global-domain-identifier (C,A,P address attributes), the atn-facility attribute value (O address attribute), the location indicator extracted from the AFTN address (OU address attribute) and the AFTN address (CN address attribute).

c) if value=other, 

(i) construct an atn-amhsUser DN using the atn-AmhsMD-namingcontext value, the location indicator (4 characters) of the user (for O=) and the AFTN address (8 characters) of the user (for CN=),

(ii) in the remote (or local) DSA containing the DIT subtree identified by the atn-AmhsMD-namingcontext value, read the mhs-or-address attribute value of the atn-amhsUser entry identified by the DN constructed in (ii).



6. Recommended AMHS address conversion strategy

The recommended AMHS address conversion strategy aims at ensuring a coherent and efficient method for conversion between AFTN/CIDIN addresses and AMHS addresses that comply with:

· the Common AMHS Addressing Scheme (CAAS) included in ICAO Document 9705, Sub-Volume 3, Edition 3, 

· the XF-Addressing Scheme included in ICAO Document 9705, Sub-Volume 3, since its 1st Edition.

Additionally, the conversion strategy also enables conversion AFTN/CIDIN addresses and AMHS addresses belonging to an AMHS MD having implemented a locally defined AMHS addressing scheme
.

The recommended AMHS address conversion strategy is the means by which the general model represented in Figure 1, could be realised by ICAO Member States and Organizations. It has been initially developed for the benefit of the EUR Region but with the intention to define a concept that is practical on a world wide basis. 

In summary, the recommended strategy is made of the following elements:

1. the establishment, by an appropriate ICAO body or entity, of an ICAO Registration and Publication process as a set of procedures for collecting and publishing AMHS address conversion information on a periodic basis (e.g. twice yearly). This will include:

a) the MD information included in the ICAO Registry of AMHS Management Domains, specifying the type of implemented addressing scheme,

b) for those MDs having implemented the Common AMHS Addressing Scheme (CAAS), the mapping information providing the organisation-name address attribute for each ICAO location indicator,

c) for those MDs having implemented a locally defined AMHS addressing scheme, the mapping information providing the full O/R address for each AFTN addressee indicator;

2. a Distributed Address Publishing Service (APS), based on ATN Directory Services, that allows publication of real-time AMHS address conversion information. This is to be implemented at the earliest opportunity upon ATSOs' initiative, with the following principles:

a) use of the directory scheme described in section 5.2 of this document ;

b) initial population of the Directory Information Base with the information distributed through the ICAO Registration and Publication process;

c) implementation of a single DSA per ATSO to hold the MD Registry sub-tree, the local AMHS MD address conversion information sub-tree, the world-wide CAAS information distributed through the ICAO Registration and Publication process, and the local AMHS MD address conversion information sub-tree comprising:

(i) the local MD CAAS information, if the ATSO has implemented the CAAS; or

(ii) the full mapping information providing the full O/R address for each AFTN addressee indicator, if the ATSO has not followed the Doc 9705 recommendations and has implemented a locally defined addressing scheme;

and

3. in co-existence with the use of Address Mapping Tables (AMT) directly derived from the information published through the ICAO Registration and Publication process, for ATSOs that choose to defer the implementation of ATN Directory Services.

As a local implementation matter, ATSOs that envisage implementation of Directory Services for the purpose of the Distributed address publication service (APS) at the same time as they implement AMHS, should also consider the use of directory solutions as a technical option for the gateway's address mapping tables (AMT).

7. Additional conclusions

The strategy above can be complemented by the following transitional provisions and additional elements that also arise from the study of the AMHS address conversion strategy which has been carried out.

7.1. Transitional provisions

For the  case that item 1 in the above strategy is not implemented by ICAO in a timeframe compatible with early AMHS implementations, an equivalent process may be set up on an ad-hoc basis between all ATSOs forming an AMHS island. This is particularly applicable to Regional groups of early AMHS implementers. 

For the case of ATSOs following item 2 in the above strategy that prefer initially to group together for the implementation of a single ICAO Regional DSA, the latter should hold:

· the MD Registry sub-tree, 

· a local AMHS MD CAAS information sub-tree for each of the ATSOs in the group, 

· and the world-wide CAAS information distributed through the ICAO Registration and Publication process, 

The Regional DSA thereby becomes an aggregation of the local DSAs envisaged in the principle strategy. 

7.2. Technical recommendations

Recommendation 1: The ATNP should include in ICAO Documents 9705 and/or 9739, a single ICAO directory naming scheme for the purpose of AMHS address conversion, in accordance with the directory scheme described in section 5.2 of this document. This unique naming scheme for address conversion would in this way become applicable on a global ICAO basis.

Recommendation 2: The ATNP should specify in Document 9705, Sub-Volume 7, that the atn-organization object-class shall be used for the representation of ICAO locations and of AMHS regions, in support of the Common AMHS Addressing Scheme (CAAS). 

8. Recommendations to the meeting

The meeting is invited to:

a) comment as appropriate, and endorse for worldwide ICAO applicability, the AMHS address conversion strategy presented in section 6 of this paper ;

b) elaborate, together with representatives of an appropriate ICAO body, the set of procedures allowing the Registration and Publication of AMHS address conversion information ;

c) elaborate high level guidance material aimed at States implementing AMHS, for inclusion in apprpriate ICAO documentation (e.g. appropriate sections of Doc 9739).

Appendix A

SPACE WP222 Report

AMHS address conversion strategy in SPACE Participating States/Organisations

(available in electronic copy only)

Appendix B

Draft ICAO Registry of AMHS Management Domains and Addressing Schemes
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� 	In this document, the terms "AMHS address" and "MF-address" are used without distinction.


� 	The CAAS is published in Edition 3 of ICAO Document 9705. However, it should be noted that it has been inserted in ICAO Document 9705 by means of a PDR (Potential Defect Report) which also applies to Edition 2. Thus, implementations conforming to Edition 2 should also take into account the specification of the CAAS.


� 	However in terms of AMT implementation, many other structures are possible, from one single table to a combination of multiple tables (e.g. one table per MD).


� 	"Local" consequently means here either "national" or "local to an organisation".


� 	This is related only to the minimal number which would not follow the ICAO Recommendations on MF-addressing schemes included in Doc 9705. Clause 3.1.2.1.5.1.4.1.2 of Doc 9705, Ed3, recommends that "An AMHS Management Domain should avoid deviating from the Common AMHS Addressing Scheme and refrain from implementing a locally defined AMHS addressing scheme unless specific (e.g. regulatory) unavoidable constraints apply to the AMHS Management Domain."
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FRANCE







CAAS







LF??AIR







AA







PROVIDER2







AIRLINE1







OTHER







Fictitious example of non-XX/ICAO MD name
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XF







ZP







XX







ICAO







ZB 
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Initial (local) MD query

Centrally-held MD Registry

Initial (local) MD reply

Remote address query

Remote address reply

Periodic distribution

Periodic distribution

Local input or modification

Distributed Directory with centrally held MD-Registry
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Address

Mapping Procedures

(AMP)

Gateway's

Address

Mapping Tables (AMT)

Address

Mapping 

Data Import Process (AMI)

Gateway to ATSO3 MD (ATSO without a directory)



















Address 

Publication Service

ICAO Registration 

and Publication Process

Distributed Address

Publishing Service (APS)

Distributed Address

Publishing Service (APS)

ICAO Published Address

Information (AI)

ATSO Address

Registrations  (AR)

























Address

Mapping Procedures

(AMP)

Gateway's

Address

Mapping Tables (AMT)

Address

Mapping 

Data Import Process (AMI)

Gateway to ATSO1 MD







Address

Mapping Procedures

(AMP)

Gateway's

Address

Mapping Tables (AMT)

Address

Mapping 

Data Import Process (AMI)

Gateway to ATSO2 MD
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AMHS Directory base

O=NATS

C=FR

C=ES

O=Eurocontrol

O=ICAO-MD-Registry

O=LFCI

atn-Facility=LFBO

O=LFBP

O=LFQQ

O=EBBD

CN=EBBDZMFP

mhs-or-address=/C=XX/A=ICAO/P=CFMU/O=EBBD/OU=EBBD/CN=EBBDZMFP

atn-AF-address=EBBDZMFP

O=EGGG

CN=LFCIZPZX

mhs-or-address=/C=XX/A=ICAO/P=France/O=LFBO/OU=LFCI/CN=LFCIZPZX

atn-AF-address=LFCIZPZX

atn-cidin-mcf

atn-Ax-or-primary-Ax-address

atn-Ax-secondary

...

Organisation

Country

Country

Organisation

Organisation

Atn-Organisation

DN= C=FR;O=LFCI

Atn-AmhsUser  

DN= C=FR;O=LFCI;CN=LFCIZPZX

Atn-AmhsUser  

DN= O=Eurocontrol;O=EBBD;CN=EBBDZMFP

CN=CFMU

atn-global-domain-identifier=

/C=XX/A=ICAO/P=CFMU

atn-icao-country-code=EBBD

atn-AmhsMD-namingcontext=

"O=Eurocontrol"

atn-amhs-addr-scheme=caas

CN=France

atn-global-domain-identifier=

/C=XX/A=ICAO/P=France

atn-icao-country-code=LF

atn-AmhsMD-namingcontext=

"C=FR"

atn-amhs-addr-scheme=caas

Atn-Organisation

Atn-AmhsMD

Atn-AmhsMD

DSA1

DSA4

DSA3

DSA2

DSA1

DSA2

DSA3

DSA4

Atn-Organisation

Atn-Organisation








