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SUMMARY

This paper presents the position statement of Japan regarding IP-based AMHS, the implementation of which is currently being investigated in the European Region, as reported at the Third ATNP WG and SG Meetings in Phuket (Thailand), 12–22 March 2002.



1. Introduction

ICAO specifies AMHS as one of the ATN applications. On the other hand, at the Third ATNP WG and SG Meetings held in Phuket, Thailand in March 2002, it was reported that the European region has conducted a study that recommended moving to IP-based networks for intra-regional ground communications, and is planning to implement an AMHS that would use the IP protocol stack in place of the ATN stack and communicate using IP networks with no ATN ES, IS or BIS elements. Such an IP-based AMHS would not be ATN compliant and would have no direct interoperability with ATN-based AMHS.

Further, at the same ATNP meetings as well as at other ICAO and non-ICAO meetings in the Asia/Pacific region, SITA has been actively advocating adoption of IP-based AMHS instead of ATN-based AMHS, and has proposed its incorporation and recognition in ATN SARPs.

2. Discussion

2.1 General Considerations

First of all, the main problem of adopting an IP-based AMHS is its non-interoperability with ATN AMHS systems due to an implementation that does not comply with the published International Standards (SARPs). The overriding concern for any implementation should be to ensure interoperability, rather than the technical merits of a particular solution. It should be emphasized that global interoperability is one of the key ATN concepts and can be guaranteed only by complying with the ICAO ATN SARPs already published.

Considering in addition the advanced state of planning of the ATN regional backbone and inter-State AMHS services in the Asia/Pacific Region, which in some cases have already progressed to bilateral trials, it is proposed not to adopt IP-based AMHS as an ICAO ATN solution in view of the enormous impact on the current planning and considerable investment that has already been made on SARPs-compliant AMHS infrastructure within the region.
Furthermore, if the approach to technology upgrades being proposed with IP-based AMHS, that is, the whole scale substitution of one protocol stack with another incompatible protocol stack, is recognized, it would set a dangerous precedent — who can say that there will be no further replacement of protocol stacks should another communications technology emerge in the future?
2.2 Influence on ATN Conceptual Matters

Some of the arguments for the adoption of an IP-based AMHS concern the increasing worldwide growth in the use of IP networks and the consequential forecast medium-term obsolescence of X.25 networks in Europe. Recognizing such concerns, ATNP SGB1 is urgently working on a subnetwork dependent control function (SNDCF) to be incorporated into the ATN protocol stack that will allow the use of IP networks as ATN subnetworks. The “Draft Position Statement of ATNP WGB on the use of IP Subnetworks as part of the ATN” adopted at the Third Joint Working Groups meeting (Appendix 1) presents clearly the situation where ATN is standing in relation to IP. This statement applies to all ATN applications, and there is no overriding reason why AMHS should be singled out as an exception.

The proposed solution of ‘IP as an ATN Subnetwork’ in the Position Statement can be accepted by all States since it retains interoperability with existing ATN systems while allowing the ATN to leverage IP technology and address potential X.25 obsolescence.
On the other hand, IP-based AMHS denies interoperability between ATN-based and IP-based AMHS systems, and also denies one of the major benefits of the ATN concept derived from a common infrastructure for A/G and G/G communications.

2.3 Influence on ATN Implementation Activities

Considerable work on the following activities has been carried out by the ICAO ATNP and APANPIRG bodies to reach the present state as indicated in Appendix 2.

1) SARPs and Guidance Material development

2) Development of compliant G/G ATN Routers and AMHS systems

3) Trials (Validation)

4) Education of member States

5) Development of Regional Plans

6) Development of Technical Documents, including ICD for ATN Router and AMHS

The adoption of IP-based AMHS would delay implementation of AMHS in the Asia/Pacific region, by five years according to some estimates, due to the need to repeat, in part or in whole, these activities.

Further, in the Asia/Pacific region, AMHS is the first ground-ground ATN application to be deployed region-wide and will justify the establishment of the intra-regional ATN backbone for other ATN applications to follow. Moving to an IP-based AMHS would at least delay the development of the ATN regional backbone, and could even threaten its full implementation entirely.

2.4 Influence on the Past/Current Investment (Asia Pacific Region)

In addition to the activities stated in paragraph 2.3 above, the following documents have either been completed or are being developed in the Asia/Pacific region based on a common Regional ATN Backbone infrastructure using an inter-State ATN network and ATN-based AMHS. The adoption of IP-based AMHS would nullify these efforts.


Completed Documents:
1) ASIA/PAC Regional ATN Transition Guidance Material

2) ASIA/PAC Regional ATN Transition Plan

3) ASIA/PAC Routing Architecture Plan

4) ASIA/PAC ATN Network Service Access Point (NSAP) Addressing Plan

5) ASIA/PAC ATN Network Service Access Point (NSAP) Addressing Registration Form

6) ASIA/PAC ATS Message Handling System (AMHS) Naming Plan
7) ASIA/PAC AMHS ICD

8) ASIA/PAC CNS FASID Table 1B – ATN Router Plan

Documents under development:

9) ASIA/PAC ATN Technical Document for ATN Security (2003)

10) ASIA/PAC ATN Technical Document for ATN Performance (2003)

11) ASIA/PAC ATN Technical Document for ATN System Management (2003)

12) ASIA/PAC ATN Technical Document for ATN Directory Service (2003)

13) ASIA/PAC Routing Policy for IDRP (2003)

14) ASIA/PAC Routing Policy for MTA (2003)

15) ASIA/PAC CNS FASID Table 1C – ATSMHS Plan (2002)

16) ASIA/PAC CNS FASID Table 1D – AIDC Plan (2003)

17) ASIA/PAC ATN Router ICD (2003)

18) ASIA/PAC AIDC ICD (2004)

2.5 Further Issues

Even if ICAO were to adopt the IP-based AMHS in the ATN SARPs, there will be many issues to be investigated, such as:

1) Interoperability between ATN-based AMHS and IP-based AMHS
2) Migration from AFTN to IP-based AMHS (Gateway?)
3) How to incorporate Directory Service (X.500)?
4) When the SARPs will be completed?
5) Cost/Benefit Analysis
6) Implementing ATN security provisions

3. Recommendations

As discussed above, the adoption of IP-based AMHS by ICAO will have enormous impact on the current status and the future development of the ATN. The meeting is invited to note the information in this paper and is recommended to decide that:

1) Non-SARPs-compliant IP-based AMHS implementations should not be recognized as ICAO ATN solutions — only the existing SARPs-compliant ATN-based AMHS shall be recognized.

2) From the point of view that SARPs specifies the standards that States must comply with for communicating with other States and organizations, while the implementation within a State is a local matter, non-SARPs-compliant IP-based AMHS can be used with the following conditions:

2-1)
Non-SARPs-compliant IP-based AMHS implementations are only permissible as a “local solution” within a State or Region. Inter-State connections between such systems using pure IP networks (rather than IP networks as ATN subnetworks) are not permissible without bilateral agreements. Inter-Regional connections using pure IP networks shall not be permitted.

2-2)
Parties that implement IP-based AMHS systems using pure IP networks within their domains shall be responsible for taking any necessary measures (e.g. provision of IP/ATN AMHS Gateway and IP/ATN router) to ensure interoperability with other domains.

To indicate IP-based AMHS as a potential local solution, supplementary material can be added to ICAO Doc. 9739 (CAMAL), but not to Doc. 9705 (ATN Manual).

Appendices:
1. Draft Position Statement of ATNP WG B on the use of IP Subnetworks as part of the ATN (Appendix E of the ATNP JWG/3 Report)

2. History of the ATN Implementation

Draft Position Statement of ATNP WG B on the use of IP Subnetworks as part of the ATN

Considerations

1. The ATN was designed to embrace all air-ground and ground-ground communications technologies.  IP subnetworks can and should be available for use by the ATN.

2. Non-ICAO Air-Ground networks are being developed that use IP for non-safety airborne applications.  Where the Quality of Service provided is acceptable for ATC Applications, such networks could be useable as part of the ATN. 

3. The ICAO specification for the ATN uses OSI protocols, specifically CLNP and TP4, to support internetworking and reliable end-to-end connection mode communications.  ICAO Applications and Upper Layers Communications Services including Security Services depend upon the availability of TP4.  There has been considerable industry investment, of both resources and time, in these protocols, including the development and validation of the ICAO specification and the development and certification of ATN compliant products to ensure that they meet the safety, mobility and QoS requirements of the ATN applications. 

4. TCP/IP communications protocols although functionally similar cannot replace the OSI protocols specified by ICAO without a similar level of investment in time and effort to produce certified products. Off the shelf implementations are not acceptable as they neither include additional features deemed necessary for ATC use nor have they been developed using the lifecycles and methodologies appropriate for certifiable software.

5. The ATN Mobile Routing strategy permits mobile platforms to:

· act as a subnetwork and receive incoming connections on well known and statically assigned network addresses, and to make outgoing connections to ground systems;

· seamlessly move between different mobile networks without disrupting end-to-end communications; 

· simultaneously use more than one mobile network; and

· support Policy Based Routing Decisions in order to choose between alternative routes to the same destination.

Mobile IP strategies are directed to the support of single systems and support only the first two of the above functionalities.  Mobile IP also introduces a special point into the network (the Home Agent) and has issues associated with a potential single point of failure, inefficient routing due to the necessity of routing through a Home Agent, and security due to apparent “spoofing” by a mobile system.

Conclusions:

It is appropriate, on both economic and technical grounds, to continue the use of CLNP and TP4 as the ATN core protocols whilst developing specifications to enable the use of IP subnetworks as ATN subnetworks for both ground-ground and air-ground use, where there is industry demand. 

1. ATNP WGB SG1 will develop SARPs to permit the use of ground-ground IP subnetworks as ATN subnetworks for both BIS to BIS and within local domains.

2. Should demand ever develop, ATNP WGB SG1 could develop SARPs to enable the use of Air-Ground IP subnetworks for Airborne Router to Air-Ground Router interconnections.

In order to achieve the above, ATNP WGB SG-1 will develop SARPs and Guidance Material for an IP SNDCF to support the encapsulation of CLNP packets for their transit across an IP subnetwork.  An IP subnetwork will have to meet the existing performance requirements that the ATN Technical Provisions already define.  There is no intention that the public "Internet" should be used as an ATN subnetwork; the SARPs will apply to private IP subnetworks only.
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