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�  Definitions



Definition of Term



Aeronautical Operational Control (AOC)	- Communications required for the exercise of authority over the initiation, continuation, diversion, or termination of a flight in the interest of the safety of the aircraft and the regularity and efficiency of flight.



Aeronautical Telecommunications Network (ATN) 	- The Aeronautical Telecommunication Network is an internetwork architecture which allows ground, air-to-ground, and avionics data subnetworks to interoperate by adopting common interface services and protocols based on the International Organization for Standardization (ISO) Open Systems Interconnection (OSI) reference model.



Airline Administrative Communications (AAC)	- Communications used by aeronautical operating agencies related to the business aspects of operating their flights and transport services.  These communications are used for a variety of purposes, such as flight and ground transportation bookings, deployment of crew and aircraft,, or any other logistic purposes that maintains or enhances the efficiency of overall flight operation.



Air Traffic Services (ATS)	- Services provided by governmental civil aviation authorities.



Air Traffic Management (ATM)	- ATM consists of a ground and air part, both needed to ensure the safe and efficient movement of aircraft during all phases of operation.



Airline Passenger Communications (APC)	- Communications used for public correspondence.



ATS Message Handling Services (AMHS)	- The ground-ground ATS Message Handling Services allow ATS Messages to be exchanged between service users, using the (ATN), by providing generic message services over the ATN.



Automatic Dependent Surveillance (ADS)	- A technique in which aircraft automatically provide, via a data link, data derived from on-board navigation and position-fixing systems, including aircraft identification, four-dimensional position, and additional data as appropriate. ADS is a an air-ground data link application.



Automatic Terminal Information Service (ATIS)	- The air-ground ATIS application provides pertinent information to aircraft operations in the terminal area.  



Context Management (CM)	- Refers to an air-ground ATN application.  This application implements an ATN logon service allowing initial aircraft introduction into the ATN.  The logon service also allows indication of all other data link applications on the aircraft.  CM also includes functionality to forward addresses between ATC centres.  Thus, CM is a logon and simple directory service.  Note: “Context Management” is a recognised OSI presentation layer term.  The OSI use and the ATN use have nothing in common.



Controller Pilot Data Link Communications (CPDLC)	- The CPDLC air-ground ATN application provides the capability for data link communications between air traffic controllers and pilots.  The CPDLC application has the capability to establish, manage, and terminate CPDLC dialogues for controller/pilot message exchange.



End System (ES)	- A system that contains the seven OSI  layers and contains one or more end user application processes.



Flight Information Services (FIS)	- Flight Information Services (FIS) are provided to the pilot to increase situational awareness and to enhance safety of flight.



Inter-Centre Communications (ICC)	- The Inter-Centre Communications functions allow for the exchange of information between Air Traffic Service providers.



Intermediate System (IS)	- A system comprising the lower three layers of the OSI reference model and performing relaying and routing functions.



International Organization for Standardization (ISO)		- International Organization that defines the communication standards that have been used as the basis for the ATN communication services.



Internet Communication Services	- The ATN Internet Communication Service consists of ISO OSI network and transport layer services and protocols and supports interprocess data communication between aeronautical host computers.   The ATN internet service access point is provided at the transport layer.  



Open System Interconnection	- Based on a communications model providing a standard approach to network design introducing modularity by dividing the complex set of functions into seven more manageable, self-contained, functional layers.  By convention these are usually depicted as a vertical stack.



Upper Layers Communication Services	- The upper layer communications services consists of an application entity, OSI presentation layer and OSI session layer.  The upper layers reside in ATN end systems between an application process and the internet communication services.





Definition of References



ISO 7498-3	-  ISO standard for Open System Interconnection Basic Reference Model



ISO 9545	-  ISO standard for Application Layer Structure

�1.  Introduction



1.1		The Aeronautical Telecommunications Network (ATN), and the associated ATN applications, have been designed in support of the Communications, Navigation, Surveillance and Air Traffic Management (CNS/ATM) concepts as defined by ICAO.  In support of these concepts the ATN has been defined such that it has the following features:



a)	It is specifically and exclusively intended to provide data communications services for the aeronautical industry, including Air Traffic Services (ATS), Aeronautical Operational Control (AOC), Airline Administrative Communications (AAC), and Airline Passenger Communications (APC);



b)	It provides communication services both, between ground systems and airborne systems, and between multiple ground systems, whereby the various mechanisms within the communication system (e.g. route selection) are transparent to the user;



c)	It provides a communication service which can meet the security and safety requirements of the application services;



d) 	It is based on International standards and as such is globally standardized.  This allows open competition in the provision of network ;



e)	It provides a reliable end-to-end service essential to the provision of safe and efficient air traffic services;



f) 	It accommodates differing classes of service (including preferred /selected air/ground subnetwork) required by the various applications;



g) 	It utilizes ICAO defined air-ground and ground subnetworks as well as commercially available ground subnetworks.  This allows the use of existing infrastructure and network technologies, as well as giving implementor’s the freedom to transparently scale the network to meet the increasing needs of the users; and



h) 	It efficiently uses the air-ground subnetworks, to overcome the performance limitations of these subnetworks and reduce the associated costs.



1.2		The ATS ATN applications presently defined, have been developed to provide communication, surveillance, and information services in support of the CNS/ATM concepts.  These services in turn support the following Air Traffic Services:



a)	Approach Control Service;



b)	Aerodrome Control Service;



d)	Area Control Service;



e)	Information Service; and



f)	Alerting Service.



1.3		This chapter are organized to address the following requirements and functions:

	

a)	ATN Applications Requirements;

	1) System Applications

		i) Context Management (CM)

	2) Air Ground Applications Requirements	

		i) Controller Pilot Data Link Communications (CPDLC)

		ii) Automatic Dependent Surveillance (ADS)

		iii) Flight Information Services (FIS)

	3) Ground-Ground Applications Requirements

		i) Air Traffic Services (ATS) Inter-Centre Communications (ICC)

		ii) ATS Message Handling Services (AMHS)



b)	ATN Communication Service Requirements;

		1) Upper Layers Communication Services 

		2) Internet Communication Services



c)	ATN System Management Requirements; and



d)	ATN Security Requirements.



Note: (  The detailed Standards and Recommended Practices are provided in Appendix A.





2.	General



2.1		The Aeronautical Telecommunication Network (ATN) shall provide communication services and applications in support of:.



a)	delivery of air traffic services (ATS) to aircraft; and



b)	exchange of air traffic management (ATM) information between fixed-based ATS facilities on the ground.



2.2		The ATN shall provide communication services to Aeronautical Operational Control (AOC) and Aeronautical Administrative Communications (AAC) applications.



Note:  (  Provisions have been made within the ATN to accommodate Airline Passenger Communications (APC). 



2.3		The conceptual model of the ATN shall be as depicted below:
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3.	System Level Requirements	



The system level requirements shall be in accordance with the requirements of Appendix A (1).



Note:  (  System level requirements are derived from operational requirements, which can be satisfied in many ways.  The ATN may only contribute to satisfying these requirements and, by itself, not fully satisfy them.





4.	ATN Applications Requirements



4.1. 	System Applications



Note. (  System applications provide services that are necessary for operation of the other ATN applications (air-ground and ground-ground) and/or ATN communication services



4.1.1 	Context management (CM) application



	The following CM application functions shall be in accordance with the requirements of Appendix A (2.1):

a)	Logon;



b)	Contact;



c)	Update;



d)	Ground forwarding; and



e)	Registration.



Note.  ( The CM application provides the capability for an aircraft to logon with an ATS ground system.  Once an appropriate connection is established, CM provides for the exchange of information on each supported ATN application including the network address of each.  CM also provides the capability to update log-on information and the capability for a ATS ground system to forward log-on information  to another ATS ground system.



4.1.2	Other system applications



	(to be developed)



4.2	Air-ground applications



A context management (4.1.1) logon and exchange of information indicating supported applications and associated network addresses shall be completed prior to initiation of an application dialogue for any of the air-ground applications defined below.



Note.  (  Air-ground applications includes those applications that are in support of aircraft-to-ground system data communications via the ATN.  Certain of these applications involve ground system-to-ground system data communications as well as aircraft-to-ground system data communications.



4.2.1 	Automatic dependent surveillance (ADS) application



	The following ADS application functions shall be in accordance with the requirements of Appendix A (2.2.):

a)	demand contracts (Appendix A, 2.2.1);



b)	periodic contracts (Appendix A, 2.2.1);



c)	event contracts (Appendix A, 2.2.1);



d)	emergency contracts (Appendix A, 2.2.1); and



e)	forward contracts  (Appendix A, 2.2.2).



Note.  ( ADS is a surveillance application in which the aircraft automatically provides, via the ATN, data derived from on-board navigation and position-fixing systems, including aircraft identification, four-dimensional position, and additional data as appropriate.  ADS provides service based on contracts established between the aircraft and ground ADS applications (i.e. demand contact, periodic contract, event contract and emergency contract) and between two ADS ground applications (i.e. forward contract).



4.2.2	Controller pilot data link communications (CPDLC) application



The following CPDLC application functions shall be in accordance with the requirements of Appendix A (2.3):



a)	controller-pilot message exchange;



b)	transfer of data authority;



c)	down stream clearance; and



d)	ground forward.



Note.  ( The CPDLC application provides the capability for data link communications between air traffic controllers and pilots.  The CPDLC application has the capability to establish, manage, and terminate CPDLC dialogues for controller/pilot message exchange.



4.2.3 	Flight information service (FIS) application



Note.  (  The FIS application allows a pilot to request and receive flight information services from ground FIS systems.



4.2.3.1 	Automatic terminal information service (ATIS) application



The following ATIS application functions shall be in accordance with the requirements of Appendix A (2.4):



a)	aircraft initiated FIS demand contracts;



b)	aircraft initiated FIS update contracts; and



c)	both an aircraft and ground initiated FIS cancellation of contracts.



4.2.4	Other air-ground applications

	(to be developed)



4.3	Ground-Ground Application Requirements



Note: (  Ground-Ground Applications are those ATN applications resident in ground based systems that exchange information with peer applications also resident in ground based systems.



4.3.1	Inter-Centre Communications



Note: (  The Inter-Centre Communications functions allow for the exchange of information between Air Traffic Service providers.



4.3.1.1	ATS Interfacility Data Communication (AIDC)



The following AIDC application functions shall be in accordance with the requirements of Appendix A (3.2.):



a)	Flight Notification;



b)	Flight Coordination;



c)	Transfer of Control;



d)	Transfer of Communications;



e)	Transfer of Surveillance Data; and



f)	Transfer of General Data.



Note: (  AIDC is an ATN application which is employed by two Air Traffic Service (ATS) units when exchanging Air Traffic Control (ATC) information for an active flight related to flight notification, flight coordination, transfer of control, surveillance data and free (i.e. unstructured) text data.



4.3.2	ATS Message Handling Service (MHS)



The following ATS Message Handling Service (MHS) application functions shall be in accordance with the requirements of Appendix A (3.1.):



a)	ATN message service;



b)	ATN pass-through Service.



Note: (  The ATS Message Handling Services allow ATS Messages to be exchanged between service users, using the (ATN) by providing generic message services over the ATN. The ATN Pass-Through Service is the ATS Message Handling Service offered over the ATN by the use of the Dialogue Service and of the associated upper layer architecture to exchange AFTN Messages formatted in IA-5 in compliance with the provisions of Annex 10, Volume II.   This application includes the definition of AFTN/ATN gateways.



4.3.3	Other ground-ground applications



	(to be developed)





5.	ATN Communication services requirements



Note: (  The ATN Communication Services Requirements define the requirements for layers 1 through 6, as well as part of layer 7 of the OSI reference model.  These services take information produced by one of the individual ATN Applications and performs the end-to-end Communication Service in standardized formats. These communication services requirements are divided into two parts.  The Upper Layer and Applications Communications Service defines the standards for the layers 5 through 7.  The Internet Communications Service defines standards for layers 3 and 4.



5.1	Upper Layer Communications Service Requirements



Note:  ( The upper layer communications services consists of an application entity, OSI presentation layer and OSI session layer.  The upper layers reside in ATN end systems between an application process and the internet communication services.



5.1.1		Upper Layer and Applications Communications Service shall be implemented in an ATN ES in accordance with Appendix A, (4.), in support of ATN applications (with the exception of  the ATS Message Application which are defined in Appendix A, (2.and 3.) for:



a)	The Session Layer;



b)	The Presentation Layer;



c)	The Application Entity structure;



d)	The ACSE;



e)	The Application Service Element (ASE) and Application Service Object (ASO) as specified in Appendix A (2, 3 and 4);



f)	The Control Function.



5.2	ATN Internet Communication Service Requirements



Note: (  The ATN Internet Communication Service consists of OSI network and transport layer services and protocols and supports interprocess data communication between aeronautical host computers.   The ATN internet service access point is provided at the transport layer.



5.2.1		An ATN ES shall implement the ATN Internet provisions as defined in Appendix A (5.) for:

 

a)	The Transport Layer;



b)	The Network Layer.



5.2.2		An ATN Intermediate System (IS) shall implement the ATN Internet provisions as defined in Appendix A (5.) for the Network Layer as appropriate to the class of ATN Router under consideration.



Note: (  Appendix A (5.) defines a number of different classes of ATN Router for which Network Layer profiles are defined.



5.3	ATN Naming and Addressing



5.3.1		The ATN naming and addressing scheme shall be based on the Application Layer Structure (ISO 9545) and the OSI Basic Reference Model (ISO 7498-3).



5.3.2		The ATN naming and addressing shall comply with the requirements of Application Entity Naming, Appendix A (4.3) and Network and Transport addressing, Appendix A (5.4).





6.	ATN Systems Management requirements



	(to be developed)



Note: (   The definition of global ATN Systems Management technical provisions are not defined within this document.  The standards for systems management protocols, functions or information are considered a regional or local matter for use within their administrative domains.





7.	ATN Security requirements



	(to be developed)



Note:  (( This document does not mandate any technical security features for security.   States and Organizations will be expected to provide physical and/or procedural security for ATN components in accordance with their existing practices.
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