APPLICATION OVERVIEW


Introduction


Purpose


The purpose of this document is to define draft Standards and Recommended Practices (SARPs) for the Flight Information Services (FIS) application through the use of the Aeronautical Telecommunication Network (ATN). The FIS application allows a pilot to request and receive FIS services from ground FIS systems. The ATN provides the media and protocols to conduct data link communications for the FIS application.


Compliance with these standards is a means of assuring that the Air Traffic Control (ATC) system will perform its intended functions using data link, and that the FIS application is implemented in a globally uniform and interoperable manner.


Background


The FIS application is designed to enable FIS services to be provided to a pilot via the exchange of messages between aircraft avionics and ground FIS systems. 


In the performance of this role, the FIS application interacts with the following:


Aeronautical Telecommunication Network (ATN),


Context Management (CM) Application,


the ground FIS system, and


the aircraft avionics.


Two types of FIS contract may be established on request of the pilot: 


the FIS Demand Contract  where the ground FIS system provides the information immediately and once only, and


the FIS Update Contract where the ground FIS system provides the information and any subsequent update of this information.


Multiple "FIS services" may be supported by the FIS application, as for instance:


Automatic Terminal Information Services (ATIS),


Precipitation Map Service,


Terminal Weather Service (TWS),


Windshear Advisory Service,


Pilot Report (PIREP) Service,


Notice to Airmen (NOTAM) Service, and


Runway Visual Range (RVR) Service.


Each of these services should be accessed and used independently of the others and are initiated by the aircraft avionics (and/or pilot). It will not be required that aircraft avionics include the capability for all of the FIS services. 


The CNS/ATM-1 FIS application supports only the FIS service related to the Automatic Terminal Information Service (ATIS). Additional services and negotiation mechanisms could be incorporated in future packages.


Structure of Document


Chapter 1: APPLICATION OVERVIEW contains the document's purpose and structure, a summary of the ADSP operational requirements (data link service) that relate to FIS and maps these operational requirements to the functions of FIS.


Chapter 2: GENERAL REQUIREMENTS contains performance, time accuracy, security, backwards compatibility, and error processing requirements.


Chapter 3: ABSTRACT SERVICE contains the description of the abstract service provided by the application service element (ASE) defined for FIS.


Chapter 4: FORMAL DEFINITION OF MESSAGES contains the formal definition of the messages exchanged by FIS-ASEs using the Abstract Syntax Notation Number One (ASN.1).


Chapter 5: PROTOCOL DEFINITION describes the exchanges of messages allowed by the FIS protocol, as well as time constraints and the exception handling procedures associated with these exchanges. This chapter also describes the FIS protocol in terms of state tables.


Chapter 6: COMMUNICATION REQUIREMENTS contains the requirements that the FIS-ASE imposes on the underlying communication system.


Chapter 7:  FIS USER REQUIREMENTS outlines the requirements that a user of a FIS-ASE must meet.


Explanation of Terms


Acronyms


The following abbreviations are used in this document:


ADS�
Automatic Dependent Surveillance�
�
ADSP�
ADS Panel�
�
AE	�
Application Entity�
�
APDU�
Application Protocol Data Unit�
�
ASE�
Application Service Element�
�
ASI�
Abstract Service Interface�
�
ASN.1�
Abstract Syntax Notation Number One�
�
ATC�
Air Traffic Control�
�
ATIS�
Automatic Terminal Information Services�
�
ATM�
Air Traffic Management�
�
ATN�
Aeronautical Telecommunication Network�
�
ATS�
Air Traffic Services�
�
ATNP�
ATN Panel�
�
ATSC�
Air Traffic Service Communication�
�
ATSU�
Air Traffic Services Unit�
�
CF	�
Control Function�
�
CM	�
Context Management�
�
CNS�
Communications, Navigation and Surveillance�
�
DC�
Demand Contract�
�
DS�
Dialogue Service�
�
FD	�
Functional Description�
�
FIS	�
Flight Information Services�
�
HI	�
High Interface�
�
IA5�
International Alphabet Number 5�
�
ICAO�
International Civil Aviation Organization�
�
IEC�
International Electrotechnical Committee�
�
IS�
International Standard�
�
ISO	�
International Organization for Standardization�
�
ITU�
International Telecommunications Union�
�
LI	�
Low Interface�
�
NOTAM�
Notice to Airmen�
�
OSI	�
Open Systems Interconnection�
�
PIREP�
Pilot Report�
�
PER�
Packed Encoding Rules�
�
QOS�
Quality Of Service�
�
RCP�
Required Communication Performance�
�
RER�
Residual Error Rate�
�
SARPs�
Standards and Recommended Practices�
�
TWS�
Terminal Weather Service�
�
UC�
Update Contract�
�
UTC�
Coordinated Universal Time�
�



General Definitions


For the purpose of this document, the following definitions apply:


Active User: a FIS-AE-user currently involved in a FIS contract.


Application Entity: a module of those aspects of an Application Process that are significant for the view point of accessing OSI capabilities.


Application Process: an element within an open system which performs information processing task for a particular application.


AE-Qualifier:  that part of the AE-Title that uniquely identifies the particular Application Entity.


AE-Title: a unique name for an Application Entity. 


APDU: basic unit of information exchange between the FIS-air-ASE and the FIS-ground-ASE.


ASE: an abstract module of a system providing a service to other parts of the system.


Context Management: an independent service that meets addressing requirements. It provides the mechanism for aircraft and ground FIS system peers to indicate availability to other ATN users and to convey the addresses to be employed.


Demand Contract: a contract to provide a single piece of FIS information.


Dialogue Service: the service which allows the FIS-air-ASE to communicate with a FIS-ground-ASE and vice-versa.


FIS-AE Abstract Service Interface: the abstract interface between the FIS-users and the FIS-service-provider.


FIS-ASE Abstract Service Interface: the abstract interface through which the FIS-ASE services are accessed. 


Note.— In version 1 of the FIS Application, this interface coincides with the FIS-AE abstract service interface.


FIS Abstract Service Interface: the abstract interface between the FIS-air-AE and the FIS-air-user or between the FIS-ground-AE and the FIS-ground-user. In CNS/ATM-1 Package, this interface identifies both the FIS AE abstract service interface and the FIS-ASE abstract service interface.


FIS-air-ASE : the abstract part of the aircraft system which performs the communications related functions of FIS.


FIS-air-user: the abstract part of the aircraft system which performs the non communication related functions of FIS. 


FIS-ground-ASE : the abstract part of the ground FIS system which performs the communications related functions of FIS.


FIS-ground-user: the abstract part of the ground FIS system which performs the non communication related functions of FIS.


FIS-CF:  the abstract part of the AE which performs the mapping between the FIS-ASE service primitives and others elements within the FIS Application.


FIS-ASE: the FIS-air-ASE and the FIS-ground-ASE.


FIS-user: the FIS-air-user or the FIS-ground-user.


FIS service-primitive: a function of a FIS AE that is not broken down further into subfunctions, and is presented as part of the abstract service interface (i.e. request, indication, response or confirmation).


FIS service-provider: the FIS service-provider is composed of the ground and airborne FIS AEs, all underlying data communication protocol entities and the physical media. As a consequence, it encompasses everything between the FIS-AE service interfaces of the end-users of the FIS application. 


Message: information exchanged between FIS applications.


Residual Error Rate : the ratio of messages mis-delivered, non-delivered, or delivered with an error undetected by the system, over the total number of messages delivered to the system.


Update Contract: a contract to provide a piece of FIS information and any update of this information.


Conventions For Expressing Requirements


The following conventions apply for expressing requirements in this document:


shall	used to state a mandatory requirement.


should	used to state a recommended practice.
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Application Functionality


The operational and technical functional requirements for FIS are derived directly from the operational requirements stated by the ADS Panel in [1].


Mapping Of Data Link Service To Functional Descriptions


Table 1-1 shows which functional descriptions as described in chapter 1.3. assist in achieving the ATIS Data Link Service and are labeled as follows (section reference in parentheses):


FD1: Establishment and Operation of a FIS Demand Contract (Section 1.3.1),


FD2: Establishment and Operation of a FIS Update Contract  (Section 1.3.2), and


FD3: Cancellation of Contracts (Section 1.3.3)
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Functional Descriptions


Establishment and Operation of a FIS Demand Contract (FD1)


Functional Description


The FIS Demand Contract function allows the airborne FIS system to establish a FIS demand contract with a ground FIS system. Realisation of the contract involves the sending of a single FIS report from the ground FIS system to the aircraft, optionally after the sending of a positive acknowledgement.


Multiple FIS demand contracts may be established in parallel with a ground FIS server.


The actions performed by the FIS systems supporting the FIS Demand Contract function are the following:


the airborne FIS system formats and sends to the ground FIS system a FIS-demand-contract message. This identifies the type of FIS information requested and the parameters of the request, and


the ground FIS system then determines whether or not it is able to comply with the request:


if the ground FIS system detects that the requested FIS information can be retrieved but is not yet available, the ground FIS system formats and sends to the airborne FIS system a FIS-positive-acknowledgement message first to indicate its acceptance of the contract, and the FIS-report message later,


if the ground FIS system can comply promptly with the FIS demand contract request it sends the FIS-report message as soon as possible, or


if there are errors in the FIS-demand-contract message, or if the ground FIS system cannot comply with the request, it sends a FIS- contract-reject message to the airborne FIS system indicating the reason for its inability to accept the contract. 


When an unrecoverable error situation is detected by the airborne or the ground FIS system or when either of the users request the abrupt termination of the FIS demand contract, the FIS system formats and sends to the peer system a FIS-abort message indicating the source and the reason of the abort. All FIS contracts are aborted.


Message Descriptions


The FIS-demand-contract message contains the following information:


the reference identification of the FIS contract, 


the type of FIS information requested (in CNS/ATM-1 Package, this field always has the abstract value ‘ATIS’), and


the parameters of the ATIS request, i.e.:


the airport identifier, and


optionally, the type of the requested ATIS (arrival or departure).


The FIS-report message contains the following information:


the reference identification of the FIS contract,


the type of the FIS information returned (in CNS/ATM-1 Package, this field always has the value ‘ATIS’), and


the parameters of the ATIS, i.e.:


the airport identifier,


the version number of the returned ATIS,


the type of the returned ATIS (departure, arrival, both or combined),


optionally, the time of observation of the returned ATIS, and


the ATIS information elements, i.e.:


the mandatory ATIS elements: identification of the runway(s) in use, runway surface conditions,  other operational information, surface winds, visual visibility, cloud, air temperature, dew point temperature, altimeter setting, sigMet, specific ATIS instructions, and


the optional ATIS elements: approach type, braking action, holding delay, transition level, runway visibility range,  present weather, trend type landing forecast.


The FIS-positive-acknowledgement message contains the following information:


the reference identification of the FIS contract, and


the type of the FIS information covered by this acknowledgement (in CNS/ATM-1 Package, this field always has the value ‘ATIS’).


The FIS-contract-reject message contains the following information:


the reference identification of the FIS contract, 


the type of the FIS contract rejected (in CNS/ATM-1 Package, this field always has the value ‘ATIS’), and


the reason of the rejection.


The FIS-abort message contains the following information:


the type of the FIS contract aborted (in CNS/ATM-1 Package, this field always has the value ‘ATIS’), 


the source of the abort of the FIS contract (i.e. the FIS service-provider or the FIS service-user), and


if the source is the FIS service-provider, the reason of the abort.


Establishment and Operation of a FIS Update Contract (FD2)


Functional Description


The FIS Update Contract function allows the airborne FIS system to establish an Update Contract with a ground FIS system. Realisation of the contract involves the sending of FIS reports from the ground FIS system to the aircraft each time the requested FIS information is modified. 


Multiple FIS update contracts may be established in parallel with a ground FIS server.


The actions performed by the FIS systems supporting the FIS Update Contract function are the following:


the airborne FIS system formats and sends to the ground FIS system a FIS-update-contract message. This identifies the type of FIS information requested and the parameters of the request, and


if the ground FIS system can comply with the FIS-update-contract request, then


it sends the first FIS-report message, as soon as possible, and


whenever the requested FIS information is modified, it sents a new FIS-report message to the aircraft. 


if the ground FIS system detects that the requested FIS information can be retrieved but is not yet available, then


it formats and sends to the airborne FIS system a FIS-positive-acknowledgement message first to indicate its acceptance of the contract, and 


then sends the FIS-report messages,


if there are errors in the FIS-update-contract message, or if the ground FIS system cannot comply with the request, it sends a FIS-contract-reject message to the airborne FIS system indicating the reason for its inability to accept the contract, or


if the ground FIS system does not support the update contract function, it sends a FIS-contract-reject message containing, if available, the requested FIS information.


When an error situation is detected by the airborne or the ground FIS system or when either of the users request the abrupt termination of the FIS Update Contract, the FIS system formats and sends to the peer system a FIS-abort message indicating the source and the reason of the abort. All FIS contracts are aborted.


Message Descriptions


The FIS-update-contract message has the same contents as the FIS-demand-contract message as described in section 1.3.1.2.


The FIS-report messages have the same contents as the FIS-report message in the FIS demand contract as described in section 1.3.1.2.


The FIS-contract-reject message contains the following information:


the reference identification of the FIS contract,


the type of the FIS contract rejected (in CNS/ATM-1 Package, this field always has the value ‘ATIS’), 


the reason of the rejection of the FIS contract, and


the current value of the requested ATIS, if the reason of the rejection is ”FIS Update Contract function not supported by the ground FIS system”.


The FIS-positive-acknowledgement message has the same contents as the FIS-positive-acknowlegement message in the FIS demand contract as described in section 1.3.1.2. 


The FIS-abort message has the same contents as the FIS-abort message in a FIS demand contract as described in section 1.3.1.2. 


Cancellation of Contracts (FD3)


Functional Description


The Cancellation of Contracts function allows both air and ground FIS system to cancel a particular FIS update contract that is in operation, as follows:


a FIS-update-contract-cancel message is sent by the system initiating the termination. Any FIS-report message previously sent is delivered to the aircraft before the contract is effectively ended. Other pending FIS contracts are not disrupted by the termination of a particular FIS update contract, and


the cancellation of the FIS update contract is confirmed to the FIS-user by the system receiving the FIS-update-contract-cancel message. A FIS-update-contract-cancel-accept message is sent back.


The airborne FIS system may also cancel all FIS contracts (demand and update contracts) of the same type in a single FIS-cancel-contracts message. The ground FIS system cancels these contracts and acknowledges the cancellation by sending a FIS-cancel-contracts-accept. The cancellation is made on the basis of the type(s) of contract (only ATIS for CNS/ATM-1 Package) supplied by the airborne FIS system.


Message Description


The FIS-update-contract-cancel message contains the following information:


the reference identification of the FIS contract, and


the type of the FIS-update-contract cancelled (in the CNS/ATM-1 Package, this field always has the value ‘ATIS’).


The FIS-update-contract-cancel-accept message contains the following information:


the reference identification of the FIS contract, and


the type of the FIS-update-contract cancelled (in the CNS/ATM-1 Package, this field always has the value ‘ATIS’).


The FIS-cancel-contracts message contains the types of the FIS contracts to be cancelled (in the CNS/ATM-1 Package, this field always has the value ‘ATIS’).


The FIS-cancel-contracts-accept message contains the types of the FIS contracts cancelled (in the CNS/ATM-1 Package, this field always has the value ‘ATIS’).











