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Summary
This paper aims at the production of common and single AMHS Addressing Plan for all the potentials AMHS users in the world.

The successful implementation of AMHS is being put in jeopardy by the independent selection of AMHS addressing schemes. The increased complexity that is required in the messaging components to handle such diversity is unnecessary if a single global scheme were to be agreed. Such simplification will ease the introduction, transition, and operation of AMHS.
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1. INTRODUCTION.

This paper aims at the production of common and single AMHS Addressing Plan for all the potentials AMHS users in the world.

The successful implementation of AMHS is being put in jeopardy by the independent selection of AMHS addressing schemes. The increased complexity that is required in the messaging components to handle such diversity is unnecessary if a single global scheme were to be agreed. Such simplification will ease the introduction, transition, and operation of AMHS.

Fortunately several regions have already agreed on common schemes, it is now proposed that agreement be sought at a global level. 

2. ASSUMPTIONS FOR THE DEFINITION OF THE SINGLE GLOBAL AMHS ADDRESSING PLAN.

The following list contains the general assumptions made about the definition of the AMHS Addressing Plan:

1. UNIFORMITY: An harmonise AMHS addressing plan to be used by ATSOs is highly encouraged. In this way, two tasks have to be performed:

· Definition of an Attribute-Selection subset.

· Definition of the semantics of attributes.

In this sense, it is recommended the use of as many O/R address attributes as needed in order to obtain a flexible intra-domain O/R address Scheme. So a homogeneous Addressing Scheme is achieved in order to be world-wide accepted and suitable for all potential kind of management Domains.

2. Mapping of world-wide AFTN principles currently applied in AFTN to the definition of the AMHS Addressing Scheme.

3. O/R addresses are intended to reflect the organisational hierarchy according to the geographical distribution of sites.

4. A single and common AMHS addressing plan that meets the addressing needs of all the potential AMHS users would be desirable.

5. The AMHS addressing plan should not restrict the interchange of messages within ATC community.

6. The following general principles of O/R addressing are assumed:

· O/R addresses are as far as possible both comprehensible and unambiguous.

· Long-standing address attributes are largely used.

· O/R addresses contain as few attributes as necessary.

· Be easily predictable by a potential message sender.

7. A  mnemonic O/R address form is assumed to be used for the definition of the AMHS Addressing Plan.

8. In principle, the routing of X.400 messages is based primarily on the nature of the address structure, that is to say, based on the O/R address attributes themselves. 

9. It is accepted the use of a hierarchical intra-domain O/R address structure, that is to say, a MF-Addressing Scheme would be defined in order to obtain a flexible intra-domain O/R address Scheme.

10. The same addressing scheme should be maintained when indirect AMHS users (i.e. AFTN users or CIDIN users) migrate to AMHS.

3. SUMMARY OF STATUS ON AMHS ADDRESSING.

As follows, work carried out concerning on ‘MF’ AMHS Addressing is presented:

3.1 EUR REGION AMHS addressing scheme

Within the EUR region the SPACE consortium, has developed an Addressing Scheme. This scheme has been presented to AFSG (meeting AFSG/3, Paris, 2000) and adopted as the common scheme for the EUR region.

3.1.1 High-level attributes

The SPACE Project participants have identified the following preferred high level MD and address structure that meets all of the requirements outlined in section 2 above:

· Country Name = 'XX';

· ADMD Name = ‘ICAO’ (or some other suitable acronym);

· PRMD Name = preferred operating name assigned by each ATSO or group of ATSOs.

AVANCER \d3In this way, ICAO creates an international ADMD with no addressing constraints imposed from outside ICAO and its members.

This scheme places two requirements on ICAO:

· To obtain from the ITU-T the registration of the name ‘ICAO’ (or some other suitable acronym agreed between ICAO/ANC and ITU-T). It appears that ICAO is an International Organisation that meets all of the criteria for obtaining such a registration; and

· To establish and maintain a register of PRMDs established by ATSOs that operate using the 'XX' + >ICAO= address structure, in a way similar Doc 7910 and Doc 8585 are established and maintained.

AVANCER \d3Note - This scheme does not require ICAO itself to operate the ADMD systems since this should be delegated to the participating ATSOs.

This preferred high level structure was presented to the ATN Panel plenary meeting (Montreal, 7-18 February 2000), which formulated the following recommendation:

Recommendation 5/3 — Allocation/registration of ADMD and PRMD

That ICAO:

a) contact ITU-T to register the ADMD name 'ICAO' as an international ADMD under the 'XX' country code; and

b) establish and maintain a register of PRMDs allocated by air traffic service providers according to 'XX' + 'ICAO' address structure, in the same way Location Indicators (Doc 7910) and Designators for Aircraft Operating Agencies, Aeronautical Authorities and Services (Doc 8585) are established and maintained.



At present:

· ICAO has already obtained the mentioned ADMD registration under the 'XX' country code from ITU-T, and

· ICAO has approved, in principle, the establishment of a registration authority to register ATSOs and PRMDs and to maintain and publish the list of registered PRMDs.

This registration will enable the establishment of regional AMHS services and their later interconnection, and it will provide ATSOs with a good deal of stability within which they can develop their AMHS plans.

3.1.2 Low level attributes

There are many lower level types of address attributes used to construct AMHS addresses, but these are not of global significance and they have no impact on the high level address structure.

Within the SPACE Project framework, the participating States & Organisation, have thoroughly studied the various alternatives and come to the conclusion that the addressing scheme would include the following attributes:

a) a core part:

· Organisation name (O) = Region,

· Organisational unit 1 (OU1) = Location,

· Common name (CN) or Personal Name (PN) = User

b) other extensions which could be implemented for the specific requirements of a given PRMD, by means of DDAs (e.g. for QoS routing) in addition to the core part above. Taking into account the optional nature of this attribute, its use is not recommended in order to achieve a certain addressing predictability by the AMHS originator.

Consequences:

· Each ATSO will define the values for the Organization-Name attribute (O) in its Management Domain. The character set to be used for this attribute will be the set of characters allowed by the ASN.1 type "PrintableString".

This attribute contains the name of the geographical location of the AMHS user in terms of REGION concept. Values are defined on a local basis. An input from different ATSOs is needed in order to associate each internal location  indicator with the REGION.

· Organisational Unit 1 (OU1) attribute contains the name of the geographical sublocation of the AMHS user within its respective geographical location. It shall be the 4-character ICAO location indicator (as specified in ICAO Doc 7910) of the user.

· Common Name (CN) attribute contains the name or identification of the computer application or distribution list. It shall include either the 8-character AFTN address for AFTN users, or the Ax for CIDIN users (OPMET, CIDIN Operator messages). It should be noted that this is partly redundant with the definition of OU1, however it is considered as unavoidable due to the evolutionary nature of the move from AFTN to AMHS.

3.1.3 Summary of the EUR AMHS addressing scheme.

The agreed AMHS addressing plan for potential EUR AMHS users is presented in Table 3.1.3.1.:

Attribute
Name of attribute
Assigned by
Registered by
Value
Comment

High level address attributes:

C
Country
ITU-T
ITU-T
'XX'
According to ITU-T Recommendation X.666

A
ADMD
ICAO
ITU-T
'ICAO'
Or any suitable acronym

P
PRMD
ATSO
ICAO
To be defined by each ATSO 



Low level address attributes - Core part:

O
Organisation name
ATSO

REGION concept. To be defined by each ATSO 



OU1
Organisational unit name 1
ATSO

4-character ICAO location indicator
As specified in ICAO Doc 7910

CN


Common name
ATSO

Either

1. 8-character AFTN address, or

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

Table 3.1.3.1: EUR AMHS Addressing Scheme

A complete description of syntactic and semantics of the X.400 address attributes depicted above can be found in [1].

3.1.4 Distribution lists.

The scheme to be used for the identification of AMHS Distribution Lists is the same than for potential AMHS users.

The O and OU attributes would then represent the expansion point of the distribution list.

3.1.5 Indirect AMHS users.

SPACE addressing scheme shall be applicable to both direct and indirect users in EUR Region as soon as the scheme is published. This scheme should be published through ICAO and through other bodies (e.g. the ECAC community or Eurocontrol Member States). For a user outside of EUR, his/her XF-address should be used by EUR users until another addressing scheme has been published by the organisation in charge of that user (potential amendment to the SARPs).

For EUR ATSOs, as soon as the EUR ATSOs addressing scheme is published, then there would be no need any more to support XF-addresses.

3.2 ASIA PACIFIC REGION AMHS addressing scheme

Work has been undertaken by AsiaPAC region, who have also developed and adopted a regional scheme.

3.2.1 Summary of the ASIA PACIFIC AMHS addressing scheme.

The agreed AMHS addressing plan for potential ASIA PACIFIC AMHS users is presented in Table 3.2.1.1.:

Attribute
Assigned by
Value
Comment

Country-name (C)
ITU-T
'XX'
International Organisation

ADMD (A)
ICAO
'ICAO'
ICAO Responsibility to register

PRMD (P)
ATSO
e.g. TH
Country Code of ATSO registered private domain with ICAO

Organisation.name (O)
ATSO
e.g. AMHS
Application or function

Organisation-Unit name (OU1)
ATSO
To be defined
Local/national geographical information

Organisation-Unit name (OU2)
ATSO
e.g. VTBB
ICAO Location Indicator (Doc. 7910)

Surname (S)
ATSO
To be defined
For future address expansion of AMHS

Given Name (G)
ATSO
To be defined
For future address expansion of AMHS

Initials (I)
ATSO
To be defined
For future address expansion of AMHS

Generation Qualifier (GQ)
ATSO
To be defined
For future address expansion of AMHS

Table 3.2.1.1.: ASIA PACIFIC AMHS Addressing Scheme

4. BRIEF OVERVIEW OF ASPECTS OF ADDRESSING.

· The address needs to be created on message generation by the User Agent (ie. users messaging client) or submitting system (where this is an automated machine interface).

· A Directory can be used to store and access addresses, but to be of use this need to be kept current, which requires automated mechanisms and links between User Agents and Directories in all States, 

· Messages being exchanged between AMHS and AFTN users must pass through a Gateway that converts originator and recipient addresses.

· An address is composed of a number of attributes which have been grouped as follows:

· Part of the address is used to define the Management Domain that is used to route messages between states
. 

· Lower level attributes (Organisation=, and Organisation Unit1=….4=) can be used for routing within a state and are found in the EUR and AsiaPAC addressing schemes.

· Other attributes (eg Surname=, Given Name=, CommonName=, OU1=) are used to identify a specific user.

5. NEED FOR THE DEFINITION OF A SINGLE GLOBAL ICAO AMHS ADDRESSING SCHEME.

The main assumption here is that the retained address conversion solution needs to support the AMHS addressing plans which have already been defined, e.g. the XF-Addressing scheme (see ICAO Document 9705) and all the AMHS Addressing Scheme defined in other ICAO Regions.

The addressing plans which are yet to be defined are constrained only by ICAO Document 9705, which gives full flexibility to AMHS Management Domains to implement practically any addressing plan, provided that the mnemonic X.400 address form is used. This flexibility was given in principle to States and Organisations to ensure the highest acceptability of the AMHS. However, it has a significant drawback when discussing address conversion, because it mandates to implement solutions providing the same level of flexibility while conversion is obviously easier when the source and destination of conversion are both well-known.

For this reason, it seems to be advisable to restrict the initial complete flexibility referred above in order that ICAO defines a common AMHS Addressing Scheme to be used by all States and Organisations whether this goal could be assumed by ICAO (potential query to ICAO in this way). This would allow a simpler address conversion feature leading to facilitate the real deployment of AMHS all around the world.

Besides, nowadays, the AFTN addressing defined by ICAO is world wide accepted and used by all ATS users. In this way and taken into account that ICAO is the international Organisation in charge of the coordination for Air Traffic Services on a world basis, it seems that ICAO could have the competence to define a common AMHS Addressing Scheme to be used by all ATS users.

The problem does not lie with AMHS itself, which is quite capable of handling multiple addressing schemes within the MTA components and User Agents. However:

· The most significant impact is found in the AFTN/AMHS Gateways:
· From AFTN to AMHS the Gateway needs to convert the AFTN address into the AMHS address of both the originator and the recipient using the correct addressing scheme (ie. that of the recipient, which may be entirely different to the scheme used by the originator). To make this conversion algorithmically requires that the addressing scheme itself be determined, then that the attributes be populated based on algorithm and lookup tables specific to that addressing scheme. With one addressing scheme in existence this is relatively easy, but if there were multiple schemes, then each scheme must be built into the algorithm, with its associated tables. Further as states migrate to AMHS any new schemes must be incorporated into the algorithm. This suggests a process of constant change over a number of years as transition takes place, and is required in each gateway (potentially hundreds), and that changes are co-ordinated internationally.

· The chances that gateways purchased at different times, from different suppliers will all be able to handle as yet undefined schemes is unlikely.

· The alternate of holding every address in every gateway and providing access by means of lookup tables or local directories requires considerable co-ordination, large tables and may not be technically feasible in all gateways. 

· There are issues for users and their User Agents (Client software).

Users must be able to generate the correct format of an address for each recipient. This requires the Users client software to contain, as a minimum all addresses they use, and that they be kept up to date as transition takes place, or they have access to a centrally maintained directory. Or the user has access to the ‘current’ directory in paper form. 

· There are issues where systems generate messages and pass these directly into AMHS ie. a link from other computer systems.

The system generating messages must complete the recipients’ address in a similar fashion to a User Agent. This means that such (almost always bespoke) interfaces must be amended to hold the new AMHS addresses, or be able to generate them algorithmically (in a similar way to a gateway) or that it be able to access Directory Services. 

For all the reasons described above, the following Requirement is proposed:

Requirement 1: It is necessary the use of a common global AMHS Addressing Scheme defined by ICAO through ATN Panel to be used by States and Organisations.

6. PROPOSED SINGLE GLOBAL ICAO AMHS ADDRESSING SCHEME

6.1 ISSUES CONCERNING ON AMHS ADDRESSING SCHEME

Before the proposal of the Single Global ICAO AMHS Addressing Scheme, different issues are described below:

6.1.1 USE OF THE REGION INFORMATION IN THE AMHS ADDRESSING.

The question is: is it necessary the use of two address attributes to collect the ‘Geographical location’ information of the AMHS user or only one?

Both AMHS Addressing Schemes described in this document envisage the use of two address attributes for collecting the mentioned information:

Attribute
Assigned by
Value
Comment

Organisation name (O)
ATSO
REGION concept. To be defined by each ATSO
Local/national geographical information

Organisation-Unit name (OU1)
ATSO
4-character ICAO location indicator
As specified in ICAO Doc. 7910

Table 6.1.1.1: EUR AMHS Addressing Scheme

Attribute
Assigned by
Value
Comment

Organisation-Unit name (OU1)
ATSO
To be defined
Local/national geographical information

Organisation-Unit name (OU2)
ATSO
e.g. VTBB
ICAO Location Indicator (Doc. 7910)

Table 6.1.1.2: ASIA PACIFIC AMHS Addressing Scheme

Assumption 3 (see section 2 of this document) states that O/R addresses are intended to reflect the organisational hierarchy according to the geographical distribution of sites within the organisation was introduced previously.

Small MDs, or MDs of a very uniform nature under the complete control of a central management unit, will require only a single level of geographical information hierarchy. More complex MDs will normally require a second level of this hierarchy. Factors that could influence in the definition of the values of this address attribute are:

· To implement a manageable routing policy.

· To reflect institutional issues

· To reflect management suborganisation and others (national regulations,...).

Assumption 9 (see section 2 of this document), aims at the use of as many O/R address attributes as needed in order to obtain a flexible intra-domain O/R address Scheme.
In this way, the use of two O/R address attributes for collecting geographical information have been envisaged in the two analysed Addressing Schemes (O and OU1 in the case of EUR region and OU1 and OU2 in the case of ASIA PACIFIC one). So, a homogeneous Addressing Scheme is achieved in order to be world-wide accepted and suitable for all potential kind of Management Domains.

A potential problem with the addressing scheme in respect of the use of the ‘O’ name during transition from an AFTN to AMHS is detected:

This anomaly resulted from flexible use of an address attribute to define regions within a PRMD routing domain. Under these circumstances each gateway between the AFTN and AMHS would need to hold a table mapping all the ICAO location indicators to regions in order to perform an algorithmic address conversion.

In the another hand, the use of this ‘region’ information will ease a lot the real deployment of the X.400 network. The use of two address attributes here allows, among others, the implementation of an optimised AMHS routing policy, where manageable routing tables are used in the AMHS servers.

In summary, the use of this ‘region’ information eases the final situation (AMHS network) and complicates the transitional period (AFTN/AMHS Gateway).

It has to be taken into account the following:

· The final goal is to have deployed an AMHS infrastructure to substitute the current AFTN and CIDIN. The optimisation of this framework is asked even if it means to complicate the transition.

· The additional complication of using ‘region’ information at AFTN/AMHS Gateways is solved with the use of look-up tables and/or Directory Services implemented in a easy way. This implies the need of an official publication and maintenance of the X.400 addressing information by ICAO (see section 7 of this document).

An example is proposed to illustrate this item:

The situation that is analysed matches with the case of a person sending a letter to a friend. For the sender, it would be much easier not to need to know the postal address of his friend and to fill in the postal address of the letter as follows: “The world”. The issue is that the postman is not going to be able to deliver the letter because he does not have enough information for doing it. The sender has to check its personal address list or a directory book to obtain the enough information.

This example raises that it is needed a compromise solution between what is easier for the sender, in our case the AFTN/AMHS Gateway (no need of checking information about the recipient address) and the minimum amount of information needed for delivery, in our case information for optimised routing tables in AMHS servers.

For these reasons, it is proposed the following recommendation:

Recommendation 1: To keep the ‘region’ information in the AMHS addresses in accordance with .

6.1.2 USE OF THE ‘COMMON NAME’ ATTRIBUTE TO COLLECT AMHS USER IDENTIFICATION INSTEAD OF ‘PERSONAL NAME’ ONE.

Following the international standards, O/R address allows the use of the personal name (surname, given name, initials, generation qualifier) and common name attributes for identifying the AMHS end user.

The use of the common name attribute is the preferred way of identifying distribution lists and computer applications; thereby avoiding the (mis)use of the personal name attribute that has been envisaged for human users, as it was discussed in many forums so far (ISO/ITU-T/EWOS/NIST/GOSIP and EPHOS).

It is proposed the following recommendation:

Recommendation 2: To use the ‘common name’ attribute for the identification of ALL the potential ATS AMHS users, being computer applications or human users, in order to obtain a homogeneous address space and a predictable O/R address. It has to be taking into account that currently the majority of the ATS end users are already computer applications).

6.2 PROPOSED SINGLE GLOBAL ICAO AMHS ADDRESSING SCHEME.

· The idea expressed  in section 5 (Requirement 1) of this document is supported by the ASIA PACIFIC Region that collects in [4] the following text:

“To ensure continuity and compatibility with other AMHS Naming conventions developed by other regions, it is proposed that the Asia Pacific Region’s AMHS naming convention should be based upon the outcomes of the European SPACE Project”.

· Having a look on the only two AMHS Addressing Schemes developed in different ICAO Regions and described in this document (section 3), both reflects a very similar addressing structure, not only in the definition of the syntactic but also in the semantic (minor exceptions are collected in 6.1).

Taking into account the two ideas expressed above, it is proposed to following Recommendation:

Recommendation 3: To use the AMHS Addressing Scheme defined by SPACE Project as the Single Global AMHS Addressing Scheme endorsed by ICAO and adopted by States and Organisations.

7. NEED FOR THE MAINTAINANCE OF OFFICIAL X.400 ADDRESSING INFORMATION

This identified X.400 Addressing Scheme would meet the AMHS addressing requirements for current and future world wide AMHS users.

Taking into account the need of an official publication and maintenance of the X.400 addressing information by ICAO detected in section 6.1.1 of this document, two actions could be desirable for helping in the resolution of this issue:

1. To generate and maintain a table containing the values of the address attributes (CN, ADMD, PRMD, ON and OU1) to be published by ICAO or official regional bodies (in the same way that currently ICAO indicator of each aeronautical location is published in ICAO official documentation).

2. To deploy a fully operational X.500 Directory Services in order to perform address conversion issues for helping implementations.

Taking into account that X.500 Directory services are not mandatory in the Basic ATSMHS SARPs, option 1 becomes essential. Option 2 would be always advisable for the deployment phase. In this sense, ICAO Secretariat should enquire into possibilities of establishing and maintaining a register of the information outlined before, in a way similar Doc. 7910 and Doc. 8585 are established and maintained.

� 	It is recommended the generation of Guidelines.


2 	It is recommended the generation of Guidelines.
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� Management Domain is defined within the SARPs as the C=, A=, P= attributes
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