THE ABSTRACT SERVICE

Introduction

Note 1.— This section defines the abstract service interface for the ADS service. The ADS-ASE abstract service is described in this chapter from the viewpoint of the ADS-ASE-air-user, the ADS-ASE-ground-user and the ADS service-provider.

Note 2.— This section defines the static behaviour (i.e. the format) of the ADS abstract service. Its dynamic behaviour (i.e. how it is used) is described in section 7.

The ADS Functional Model

Note— Figure 3-1 shows the functional model of the ADS Application. The functional modules identified in this model are the following :

the ADS-user,

the ADS Application Entity (ADS-AE) service interface,

the ADS-AE,

the ADS Control Function (ADS-CF),

the ADS Application Service Element (ADS-ASE) service interface,

the ADS-ASE, and

the Dialogue Service (DS) interface.

�

Figure 3-1 : Functional Model of the ADS Application



Note 2.— The ADS-user represents the operational part of the ADS system. This user does not perform the communication functions but relies on a communication service provided to it via the ADS-AE through the ADS-AE service interface. The individual actions at this interface are called ADS-AE service primitives. Similarly, individual actions at other interfaces in the communication system are called service primitives at these interfaces.

Note 3.— The ADS-AE consists of several elements, including the ADS-ASE and the ADS-CF. The DS interface is made available by the ADS-CF to the ADS-ASE for communication with the peer ADS-ASE.

Note 4.— The ADS-ASE is the element in the communication system which executes the ADS specific protocol. In other words, it takes care of the ADS specific service primitive sequencing actions, message creation, timer management, error and exception handling.

�Note 5.— The ADS-ASE interfaces only with the ADS-CF. This ADS-CF is responsible for mapping service primitives received from one element (such as the ADS-ASE and the ADS-user) to other elements which interface with it. The part of the ADS-CF which is relevant from the point of view of these SARPs, i.e. the part between the ADS-user and the ADS-ASE, will map ADS-AE service primitives to ADS-ASE service primitives transparently in the CNS/ATM-1 Package.

Note 6.— The DS interface is the interface between the ADS-ASE and part of ADS-CF underneath, the ADS-ASE and provides the dialogue service [4]. 

The ADS-ASE Abstract Service

An implementation of either the ADS ground based service or the ADS air based service shall exhibit external behaviour consistent with having implemented an ADS-ground-ASE, or ADS-air-ASE respectively.

Note.— There is no requirement to implement the service in an ADS product; however, it is necessary to implement the ground based and air based system in such a way that it will be impossible to detect (from the peer system) whether or not an interface has been built.

The ADS-ASE abstract service shall consist of the following:

ADS-demand-contract  service as defined in section 3.5;

ADS-event-contract  service as defined in section 3.6;

ADS-periodic-contract  service as defined in section 3.7;

ADS-report  service as defined in section 3.8;

ADS-cancel service as defined in section 3.9;

ADS-cancel-all-contracts service as defined in section 3.10;

ADS-emergency-report  service as defined in section 3.11;

ADS-modify-emergency-contract service as defined in section 3.12;

ADS-cancel-emergency service as defined in section 3.13;

ADS-start-forward service as defined in 3.14 ;

ADS-forward-report service as defined in 3.15;

ADS-end-forward service as defined in 3.16;

ADS-user-abort service as defined in section 3.17;

ADS-provider-abort service as defined in section 3.18.



Note 1.— ADS-demand-contract, ADS-event-contract, ADS-periodic-contract, ADS-cancel, ADS-cancel-all-contracts and ADS-modify-emergency-contract are only initiated by the ADS-ground-user when communicating with an ADS-air-user. 

Note 2.— ADS-report, ADS-emergency-report and ADS-cancel-emergency are only initiated by the ADS-air-user when communicating with an ADS-ground-user. 

Note 3.— ADS-start-forward, ADS-forward-report and ADS-end-forward services are only initiated by an ADS-ground-user when communicating with another ADS-ground-user. 

Note 4.— ADS-user-abort is initiated by an ADS-air-user or an ADS-ground-user when communicating with an ADS-air-user or and ADS-ground-user.

Note 5.— ADS-provider-abort is initiated by the ADS-service-provider when an ADS-air-user or and ADS-ground-user is communicating with an ADS-air-user or and ADS-ground-user.

�Conventions

Note 1.— For a given primitive, the presence of each parameter is described by one of the following values in the parameter tables this chapter:

blank	not present;

C	conditional upon some predicate explained in the text;

C(=)	conditional upon the value of the parameter to the immediate left being present, and equal 	to that value;

M	mandatory;

M(=)	mandatory, and equal to the value of the parameter to the immediate left;

U	user option.



Note 2.— The following abbreviations are used in this document:

Req 	request; data is input by an ADS user initiating the service to its respective ASE;

Ind 	indication; data is indicated by the receiving ASE to its respective ADS user;

Rsp 	response; data is input by receiving ADS user to its respective ASE;

Cnf 	confirmation; data is confirmed by the initiating ASE to its respective ADS user.



Note 3.— An unconfirmed service allows just one message to be transmitted, in one direction,.

Note 4.— A confirmed service provides end-to-end confirmation that a message sent by one user was received by its peer user.

�ADS-demand-contract Service

Note.— The ADS-demand-contract service allows the ADS-ground-user to request a demand contract with the aircraft. It is a confirmed service, initiated by the ADS-ground-user. The response and confirmation may be circumvented by the generation of an ADS-report which carries the positive acknowledgement. 

The ADS-demand-contract service primitives shall contain the parameters as presented in  Table 3-1, when an acknowledgement is sent independent of an ADS-report.

Parameter Name

�Req�Ind�Rsp�Cnf��Aircraft identifier�M�����Class of communication service�U�����Contract details�M�M(=)����Reply���M�M(=)��Table 3-1:  ADS-demand-contract service parameters



The ADS-demand-contract service primitives shall contain the parmaters as presented in Table 3-2, when a positive acknowledgement is embedded in an ADS-report.



Parameter Name

�Req�Ind��Aircraft identifier�M���Class of communication service�U���Contract details�M�M(=)��Table 3-2:  ADS-demand-contract service parameters



Aircraft Identifier

Note.— This parameter contains the 24 bit ICAO address of the aircraft with which the contract is being made.

The aircraft identifier parameter value shall conform to an abstract value corresponding to a 24-bit ICAO aircraft-id. 

Class of Communication Service

Note.— This parameter contains the value of the required class of communication service, if specified by the ADS-ground-user.

Where specified by the ADS-ground-user, the class of communication service parameter shall have one of the following abstract values: “A”, “B”, “C”, “D”, “E”, “F”, “G”, or “H”, “I” or “J”.

Note 1.— Class of communication service parameter values are detailed in [5].

Note 2.— If contracts are currently in place, the class of communication service parameter is not used by the ADS-service provider.

Note 3.— Where not specified by the ADS-ground-user, when there are no contracts already in force, this indicates that there will be no routing preference.

Contract Details

Note.— This parameter contains the details of the contract as requested by the ADS-ground-user. 

The contract details parameter value shall conform to the ASN.1 abstract syntax DemandContract.

Reply

Note.— This parameter indicates the extent to which the contract request can be complied with. If it has the value NegativeAcknowledgement, it indicates that the contract has been rejected and gives reasons. If it has the value NoncomplianceNotification, it indicates that only some parts of the contract can be complied with, and indicates which ones have been rejected.

The reply parameter value shall conform to one of the following abstract syntaxes:

The abstract value “Negative Acknowledgement”, and a value conforming to the ASN.1 abstract syntax Reason; or

The abstract value “Noncompliance Notification”, and a valueconforming to the ASN.1 abstract syntax NoncomplianceNotification with the choice demand-ncn.

�ADS-event-contract Service

Note.— The ADS-event-contract service allows the ADS-ground-user to request an event contract with the aircraft It is a confirmed service, initiated by the ADS-ground-user.; however, the response and confirmation may be circumvented by the generation of an ADS-report which carries the positive acknowledgement.

The ADS-event-contract service primitives shall contain the parameters as presented in Table 3-3, when an acknowledgement is sent independent of an ADS-report 2.

Parameter Name

�Req�Ind�Rsp�Cnf��Aircraft identifier�M�����Class of communication service�U�����Contract details�M�M(=)����Reply���M�M(=)��Table 3-23:  ADS-event-contract service parameters



The ADS-event-contract service primitives shall contain the parmaters as presented in Table 3-4, when a positive acknowledgement is embedded in an ADS-report.



Parameter Name

�Req�Ind��Aircraft identifier�M���Class of communication service�U���Contract details�M�M(=)��Table 3-4:  ADS-event-contract service parameters



Aircraft Identifier

Note.— This parameter contains the 24 bit ICAO address of the aircraft with which the contract is being made.

The aircraft identifier parameter value shall conform to an abstract value corresponding to a 24-bit ICAO aircraft-id. 

Class of Communication Service

Note.— This parameter contains the value of the required class of communication service, if specified by the ADS-ground-user.

Where specified by the ADS-ground-user, the class of communication service parameter shall have one of the following abstract values: “A”, “B”, “C”, “D”, “E”, “F”, “G”, or “H”, “I” or “J”.

Note 1.— Class of communication service parameter values are detailed in [5].

Note 2.— If contracts are currently in place, the class of communication service parameter is not used by the ADS-service provider.

Note 3.— Where not specified by the ADS-ground-user, when there are no contracts already in force, this indicates that there will be no routing preference.

Contract Details

Note.— This parameter contains the details of the contract as requested by the ADS-ground-user. 

The contract details parameter value shall conform to the ASN.1 abstract syntax EventContract.

Reply

Note.— This parameter indicates the extent to which the contract request can be complied with. If it has the value NegativeAcknowledgement, it indicates that the contract has been rejected and gives reasons. If it has the value NoncomplianceNotification, it indicates that only some parts of the contract can be complied with, and indicating which ones have been rejected. If it has the value PositiveAcknowledgement, it indicates full compliance with the contract has been accepted.

The reply parameter value shall conform to one of the following abstract syntaxes:

The abstract value “Negative Acknowledgement”, and a value conforming to the ASN.1 abstract syntax Reason;

The abstract value “Noncompliance Notification”, and a value conforming to the ASN.1 abstract syntax NoncomplianceNotification with the choice event-ncn;

The abstract value “Positive Acknowledgement”, and a value conforming to the ASN.1 abstract syntax NULL.



�ADS-periodic-contract Service

Note.— The ADS-periodic-contract service allows the ADS-ground-user to request a periodic contract with the aircraft. It is a confirmed service, initiated by the ADS-ground-user.; however, the response and confirmation may be circumvented by the generation of an ADS-report which carries the positive acknowledgement.

The ADS-periodic-contract service primitives shall contain the parameters as presented in Table 3-53, when an acknowledgement is sent independent of an ADS-report.



Parameter Name

�Req�Ind�Rsp�Cnf��Aircraft identifier�M�����Class of communication service�U�����Contract details�M�M(=)����Reply���M�M(=)��Table 3-35:  ADS-periodic-contract service parameters



The ADS-periodic-contract service primitives shall contain the parmaters as presented in Table 3-6, when a positive acknowledgement is embedded in an ADS-report.



Parameter Name

�Req�Ind��Aircraft identifier�M���Class of communication service�U���Contract details�M�M(=)��Table 3-6:  ADS-periodic-contract service parameters



Aircraft Identifier

Note.— This parameter contains the 24 bit ICAO address of the aircraft with which the contract is being made.

The aircraft identifier parameter value shall conform to an abstract value corresponding to a 24-bit ICAO aircraft-id. 

Class of Communication Service

Note.— This parameter contains the value of the required class of communication service, if specified by the ADS-ground-user.

Where specified by the ADS-ground-user, the class of communication service parameter shall have one of the following abstract values: “A”, “B”, “C”, “D”, “E”, “F”, “G”, “H”, “I” or “J”.

Note 1.— Class of communication service parameter values are detailed in [5].

Note 2.— If contracts are currently in place, the class of communication service parameter is not used by the ADS-service provider.

Note 3.— Where not specified by the ADS-ground-user, when there are no contracts already in force, this indicates that there will be no routing preference.

Contract Details

Note.— This parameter contains the details of the contract as requested by the ADS-ground-user. 

The contract details parameter value shall conform to the ASN.1 abstract syntax PeriodicContract.

Reply

Note.— This parameter indicates the extent to which the contract request can be complied with. If it has the value NegativeAcknowledgement, it indicates that the contract has been rejected and gives reasons. If it has the value NoncomplianceNotification, it indicates that only some parts of the contract can be complied with, and indicating what part of the contract cannot be conformed to. If it has the value PositiveAcknowledgement, it indicates that the contract has been accepted but cannot be satisfied immediately, either because there is an emergency contract in place, or because the information is not available within the 0.5 second turnaround time.

The reply parameter value shall conform to one of the following abstract syntaxes:

The abstract value “Negative Acknowledgement”, and a value conforming to the ASN.1 abstract syntax Reason;

The abstract value “Noncompliance Notification”, and a value conforming to the ASN.1 abstract syntax NoncomplianceNotification with the choice periodic-ncn;

The abstract value “Positive Acknowledgement”, and a value conforming to the ASN.1 abstract syntax NULL.

�ADS-report Service

Note.— The ADS-report service allows the ADS-air-user to send an ADS report to the ADS-ground-user. This is an unconfirmed service, initiated by the ADS-air-user.

The ADS-report service primitives shall contain the parameters as contained in Table 3-7.

Parameter Name

�Req�Ind��Contract type�M�M(=)��Event Type�C�C(=)��Positive Acknowledgement�U�C(=)��Report details�M�M(=)��Table 3-7:  ADS-report service parameters



Contract Type

Note.— This parameter identifies the type of contract that this report is in response to.

The contract type parameter value shall contain one of the abstract values “demand contract”, “event contract”, or “periodic contract”.

Event Type

Note.— This parameter indicates the type of event that triggered the report.

The event type parameter shall be present if, and only if, the contract type parameter has the abstract value event-contract. 

The event type parameter shall contain a value conforming to the abstract syntax EventType. 

Positive Acknowledgement

Note.— This parameter is used to indicate that the report carries with it a positive acknowledgement of a new event contract.

The positive acknowledgement parameter abstract syntax shall be NULL.

Report Details

Note.— This parameter contains the details of the ADS report.

The report details parameter value shall conform to the ASN.1 abstract syntax ADSReport.



�ADS-cancel Service

Note.— The ADS-cancel service allows the ADS-ground-user to cancel an existing contract. It is a confirmed service, initiated by the ADS-ground-user.

The ADS-cancel service primitives shall contain the parameters as contained in Table 3-8.

Parameter Name

�Req�Ind�Cnf��Contract type�M�M(=)�M(=)��Table 3-8:  ADS-cancel service parameters



Contract Type

Note.— This parameter identifies the type of contract that is to be cancelled.

The contract type parameter value shall conform to the ASN.1 abstract syntax CancelContract.



�ADS-cancel-all-contracts Service

Note.— The ADS-cancel-all-contracts service allows the ADS-ground-user to cancel all contracts with a particular aircraft. It is a confirmed service, initiated by the ADS-ground-user.

The ADS-cancel-all-contracts service primitives shall contain the parameters as contained in Table 3-9.

Parameter Name

�Req�Ind�Cnf��none�����Table 3-9:  ADS-cancel-all-contracts service parameters





� ADS-emergency-report Service

Note.— The ADS-emergency-report service allows the ADS-air-user to send an emergency ADS report to the ADS-ground-user. This is an unconfirmed service, initiated by the ADS-air-user.

The ADS-emergency-report service primitives shall contain the parameters as contained in Table 3-10.



Parameter Name

�Req�Ind��Positive acknowledgement of modification�U�C(=)��Emergency report details�M�M(=)��Table 3-10:  ADS-emergency-report service parameters



Positive Acknowledgement of Modification

Note.— The presence of this parameter indicates that the ADS-air-user has received the ADS-modify-emergency-contract indication and has accepted it.

The positive acknowledgement of modification parameter abstract syntax shall be NULL.

Emergency report details

Note.— The parameter contains the details of the emergency report.

The emergency report details parameter value shall conform to the ASN.1 abstract syntax ADSEmergencyReport.



�ADS-modify-emergency-contract Service

Note.— The ADS-modify-emergency-contract service allows the ADS-ground-user to request changes to an emergency contract reporting rate. It is a confirmed service, initiated by the ADS-ground-user.; however, the response and confirmation may be circumvented by the generation of an ADS-emergency-report which carries the positive acknowledgement of modification parameter.

The ADS-modify-emergency-contract service primitives shall contain the parameters as contained in  Table 3-811, when an acknowledgement is sent independent of an ADS-emergency-report.



Parameter Name

�Req�Ind�Rsp�Cnf��Reporting interval�M�M(=)����Table 3-118: ADS-modify-emergency-contract parameters



The ADS-modify-emergency-contract service primitives shall contain the parameters as presented in Table 3-12, when a positive acknowledgement is embedded in an ADS-emergency-report.



Parameter Name

�Req�Ind��Reporting interval�M�M(=)��Table 3-12: ADS-modify-emergency-contract parameters





Reporting Interval

Note.— This parameter indicates the new interval for sending the ADS emergency reports.

The reporting interval parameter value shall conform to the ASN.1 abstract syntax ReportingInterval.



�ADS-cancel-emergency Service

Note.— The ADS-cancel-emergency service allows the ADS-air-user to inform the ADS-ground-user that the emergency contract has been cancelled. When the emergency is concluded, the ADS-air-user must invoke this service with every ground system with which it has an emergency contract. This is an unconfirmed service, initiated by the ADS-air-user.

The ADS-cancel-emergency service primitives shall contain the parameters as contained in Table 3-13.

Parameter Name

�Req�Ind��none����Table 3-13: ADS-cancel-emergency service parameters









�ADS-start-forward Service

Note.— The ADS-start-forward service allows an ADS-ground-user to request the establishment of a forward contract with another ADS-ground-user. An ADS report may be included within this service.. It is a confirmed service, initiated by an ADS-ground-user.

The ADS-start-forward service primitives shall contain the parameters as presented in Table 3-14.

Parameter Name

�Req�Ind�Rsp�Cnf��ICAO Facility Designator�M�����Class of communication service�U�����Forwarded report details�U�C(=)����Reply���M�M(=)��Table 3-14:  ADS-start-forward service parameters



ICAO Facility Designator

Note.— This parameter contains the receiving ground system’s ICAO facility designator.

The ICAO Facility Designator parameter value shall conform to the abstract syntax eight-character ICAO facility designator.

Class of Communication Service

Note.— This parameter contains the value of the required class of communication service, if specified by the ADS-ground-user.

Where specified by the ADS-ground-user, the class of communication parameter shall have one of the following abstract values: “A”, “B”, “C”, “D”, “E”, “F”, “G”, or “H”, “I” or “J”.

Note 1.— Class of communication service parameter values are detailed in [5].

Note 2.— Where not specified by the ADS-ground-user, this indicates that there will be no routing preference.

Forwarded Report Details

Note.— This parameter contains the details of the forwarded ADS report.

The forwarded report details parameter value shall conform to the ASN.1 abstract syntax ADSForwardedReport.

Reply

Note.— This parameter indicates whether the ADS-start-forward request has been accepted (abstract value is “accepted”) or rejected (abstract value is “forwardFunctionNotSupported”) by the peer ADS-ground-user.

The Reply parameter value shall conform to the ASN.1 abstract syntax ForwardResponse.

�ADS-forward-report Service

Note.— The ADS-forward-report service allows an ADS-ground-user to forward an ADS report to another ADS-ground-user. This is an unconfirmed service, initiated by the ADS-ground-user which has initiated the ADS-start-forward service.

The ADS-forward-report service primitives shall contain the parameters as contained in Table 3-15.

Parameter Name

�Req�Ind��Forwarded Report details�M�M(=)��Table 3-15:  ADS-forward-report service parameters



Forwarded Report Details

Note.— This parameter contains the details of the forwarded ADS report.

The forwarded report details parameter value shall conform to the ASN.1 abstract syntax ADSForwardedReport.

�

ADS-end-forward Service

Note.— The ADS-end-forward service allows the ADS-ground-user forwarding the ADS reports to end the service. It is a unconfirmed service, initiated by the sending ADS-ground-user.

The ADS-end-forward service primitives shall contain the parameters as contained in Table 3-16.

Parameter Name

�Req�Ind��none����Table 3-16:  ADS-end-forward service parameters



�ADS-user-abort Service

Note.— The ADS-user-abort service allows the ADS-air-user to abort all ADS contracts with a particular ground system, or ADS-ground-user to abort all ADS contracts with a particular aircraft, or an ADS-ground-user to abort an ADS forward contract with a particular ground system. It is an unconfirmed service, initiated by an ADS-ground-user or the ADS-air-user. Messages in transit may be lost during this operation. It can be invoked at any time that the ADS-user is aware that any ADS service is in operation.

The ADS-user-abort service primitives shall contain the parameters as contained in Table 3-17.

Parameter Name

�Req�Ind��none����Table 3-17:  ADS-user-abort service parameters



�ADS-provider-abort Service

Note.— The ADS-provider-abort service allows the ADS-service-provider to inform the ADS-ground-user and the ADS-air-user that it can no longer provide the ADS service for a particular ADS-ground-user - ADS-air-user pairing or a particular ADS-ground-user - ADS-ground-user pairing. It is initiated by the ADS-service-provider. Messages in transit may be lost during this operation.

The ADS-provider-abort service primitives shall contain the parameters as contained in Table 3-18.

Parameter Name

�Ind��Reason�M��Table 3-18:  ADS-provider-abort service parameters



Reason

Note.— This parameter identifies the reason for the abort. 

The reason parameter shall conform to the ASN.1 abstract syntax AbortReason.
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