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Summary

This paper proposes guidance material (GM) on ATN end-system using Internet Communication Services (ICS) interfaced to Internetwork Systems via external subnetworks, including FR, IPv4/IPv6, ATM and ISDN technologies.

1.0 Background
The interconnection of the various multi-national data networks into an Air Traffic Management Internet has been defined in the ICAO Aeronautical Telecommunications Network (ATN) Document 9705.  This document primarily addresses ATN Ground-to-Ground WAN capabilities utilizing a limited variety of subnetwork technologies.  However, guidance is provided in ICAO Document 9739 for using additional types of ground subnetwork technologies. These technologies include Internet Protocol (IP) Versions 4 and 6, Frame Relay (FR), ITU-T Recommendation X.25, Asynchronous Transfer Mode (ATM), Integrated Services Digital Network (ISDN) and combinations thereof.

1.1    Discussion

In order to interface an ATN End-system to any of these alternative external subnetworks and ensure interoperability, robust Subnetwork Dependent Convergence Functions (SNDCF) will need to be described for LAN and WAN interfaces.  Industry accepted Request For Comments (RFCs) and de facto standards for communication stack layer characteristics comprise the basis for the SNDCF designs.  Issues such as addressing mapping/translation, encapsulation, Quality of Service (QoS), Types of Service (e.g. CONS, CLNP, TP4, TCP/IP) and critical parameters will need to be explored. 

2.0 Recommendations

It is proposed that these designs be elaborated as initially as draft GM and presented for working group consideration in a series of working papers, as follows:

·  SNDCF for ATN ULP over IPv4/IPv6 subnetworks

· SNDCF for ATN ULP over LAN and WAN combinations

· ATN End-System over FR, ATM, ISDN subnetworks

Once the working group agrees on the content of the proposed GM, then work should be initiated to develop the associated technical provisions for incorporation into a future edition (e.g., 4th Edition) of Doc 9705.  This work is within the scope of the work program defined by ATNP/3 for WG-B.  If the working group concurs with the need for and proposed approach to progress this work, the FAA will undertake to progress the development of the above described draft GM, in cooperation with other States and organizations that are in a position to support the proposed activity. The proposed GM will describe lower layer subnetwork architecture protocols, services, parameters, timers, options, QoS, Industry accepted Request for Comments (RFCs) and industry standards. These documents will help ATN end-systems implementations that need to integrate with IPv4/IPv6, FR, ATM, and ISDN communications networks and reduce interoperability, compatibility problems. In addition, such guidance should minimize the risks associated with system performance and quality of services for ATN end systems when using such subnetworks.

The following diagram shows required interfaces between ATN end systems and various intermediate systems.
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3.0 GLOSSARY
CLNP – Connectionless Network Protocol

CONS – Connection Oriented Network Services

ES-IS – End system to Intermediate system

LAN – Local Area Network

LLC – Logical Link Control

MAC – Medium Access Control

OSI – Open System Interconnection

PLP – Packet Layer Protocol

TCP – Transport Connection Protocol

TP4 – OSI Transport Layer Class 4

ULP – Upper Layer Protocol

WAN – Wide Area Network
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