DIALOGUE SERVICE DESCRIPTION


Introduction to the Dialogue Service


Note 1. —  This section defines the abstract service which is used by an ATN-App ASE at its lower service boundary.  This abstract service is denoted the Dialogue Service (DS).  There is no requirement to implement the DS in any product.  ATN end systems will in general be designed in such a way that it is impossible to detect (from external access) whether or not an interface corresponding to the DS has been built.


Note 2. —  The DS is described in this chapter from the viewpoint of the ATN-App ASE.


The ATN-App ASE shall be specified to use the Dialogue Service defined in this section.


Implementations of the ATN-App ASE, together with the UL elements which together provide the Dialogue Service, shall exhibit the behaviour defined in this section.


DS Functionality


Note. — The abstract service definition is a descriptive technique used to specify the behaviour exhibited by part of the ATN application layer.  There is no requirement to realise an interface to such a service in an actual implementation.  Specifications of application service elements (ASEs), such as the specifications of ADS, CPDLC, CM and ATIS, may include common functionality by reference to the DS service.  The DS allows ATN ASEs to be specified without the need to consider some of the complexities of some aspects of the underlying communications.


For the CNS/ATM-1 Package, the application entity shall behave in a manner consistent with the realisation of a dialogue service which supports a communication relationship between two peers for a duration which exists until the peers agree to terminate the relationship or the relationship is aborted.  


Note. — The DS defines a service which may be used to support an ASE at its “lower” service boundary.  Such an ASE is denoted a DS-User.   The DS-User can be specified to use the DS in a variety of ways that can be defined in terms of reliability characteristics.  A number of user-visible service levels can thus be offered, including for example the following:


a)	An unconfirmed service, which allows individual messages to be transmitted after a dialogue has been set up.


b)	A confirmed service, which provides end-to-end confirmation that a message sent by one DS-User was received and acknowledged by the peer DS-User.


Summary of Services


The services that model the interactive communication between two DS-users are defined in table 2.1.


Table � STYLEREF 1 \n �2�.� SEQ Table \* ARABIC \r 1 �1�.  Summary of Dialogue Service primitives


Service�
Description�
�
D-START�
This is a confirmed service used to establish the binding between the communicating DS-Users.�
�
D-DATA�
This unconfirmed service is used by a DS-User to send a message from that DS-User to the peer DS-User.�
�
D-END�
This is a confirmed service used to provide the orderly unbinding between the communicating DS-Users, such that any data in transit between the partners is delivered before the unbinding takes effect.�
�
D-ABORT�
This unconfirmed service can be invoked to abort the relationship between the communicating DS-Users.  Any data in transit between them may be lost.�
�
D-P-ABORT�
This unconfirmed service is used to indicate to the DS-User that the dialogue service provider has aborted the relationship with the peer DS-User.   Any data in transit between the communicating DS-Users may be lost.�
�



Table 2.2 lists the parameters used when invoking the services.


Table � STYLEREF 1 \n �2�.� SEQ Table \* ARABIC �2�.  Parameters of the Dialogue Service primitives


Service�
Parameters�
�
D-START�
Called Peer ID�Calling Peer ID�DS-User Version Number�Security Requirements�Quality-of-Service�Result�Reject Source�User Data�
�
D-DATA�
User Data�
�
D-END�
Result�User Data�
�
D-ABORT�
Originator�User Data�
�
D-P-ABORT�
(no parameters)�
�



Error Detection and Handling


Note. — An implementation of the DS provider will typically be responsible for detection of errors such as:


Invalid primitive (primitive unknown or error in parameter(s))


Invalid sequence (primitive issued at inappropriate time)


Insufficient resources on submission


Invalid or unreachable recipient on submission


Data field too large on receive (local implementation constraint exceeded)


Invalid or unreachable recipient on receive.


An implementation of an application SARPs specification which makes use of the DS shall be designed with error handling procedures for local error conditions.


Service Description


Sequence of Primitives


The DS allows two communicating partners to exchange user data.  Either partner may send data at any time after the initial D-START exchange, by using the D-DATA service.  Under normal circumstances, a dialogue is released by a DS-User invoking the D-END service.  A dialogue is abnormally released with the D-ABORT service.  If the underlying service provider abnormally releases the dialogue, the DS-Users which are aware of the dialogue will be notified with the D-P-ABORT service.


The DS-User shall only issue and be prepared to receive primitives according to the permitted sequences of DS primitives shown in Table 2.3, where intersections marked “Y” show possible primitives which may occur after the primitive in the column heading.


Table � STYLEREF 1 \n �2�.� SEQ Table \* ARABIC �3�.  Sequence of DS primitives at one DS-User


        The DS primitive X ->





may be followed�by the DS primitive Y�
1�
2�
3�
4�
5�
6�
7�
8�
9�
10�
11�
12�
13�
�
1    D-START req�
�
�
�
�
�
�
�
Y�
�
Y�
Y�
Y�
Y�
�
2    D-START cnf (accepted)�
Y�
�
�
�
�
�
�
�
�
�
�
�
�
�
3    D-START ind �
�
�
�
�
�
�
�
Y�
�
Y�
Y�
Y�
Y�
�
4    D-START rsp (accepted)�
�
�
Y�
�
�
�
�
�
�
�
�
�
�
�
5    D-DATA req�
�
Y�
�
Y�
Y�
Y�
�
�
�
�
�
�
�
�
6    D-DATA ind�
�
Y�
�
Y�
Y�
Y�
Y�
�
�
�
�
�
�
�
7    D-END req�
�
Y�
�
Y�
Y�
Y�
�
�
�
�
�
�
�
�
8    D-END cnf (accepted)�
�
�
�
�
�
�
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�
�
�
�
�
�
�
9    D-END ind �
�
Y�
�
Y�
Y�
Y�
�
�
�
�
�
�
�
�
10  D-END rsp (accepted)�
�
�
�
�
�
�
�
�
Y�
�
�
�
�
�
11  D-ABORT req�
Y�
Y�
Y�
Y�
Y�
Y�
Y�
�
Y�
�
�
�
�
�
12  D-ABORT ind�
Y�
Y�
Y�
Y�
Y�
Y�
Y�
�
Y�
�
�
�
�
�
13  D-P-ABORT ind�
Y�
Y�
Y�
Y�
Y�
Y�
Y�
�
Y�
�
�
�
�
�
Note. —  For compactness, each DS primitive is given a number in the column headings in Table 2.3; the numbers have the meanings assigned in the row headings.


For simplicity, where D-START and D-END response and confirmation primitives are used, Table 2.3 only shows the case where the D-START or D-END request is accepted by the peer.  If a D-START request is rejected, then a DS-User may not issue or receive any other primitives apart from D-START request or indication.  If a D-END request is rejected, then a DS-User may continue to issue and receive primitives as if the dialogue had just been established.


The D-START service


D-START is a confirmed service which is invoked by a DS-User (the dialogue-initiator) to start a dialogue with a peer DS-User.  D-START request, indication, response and confirmation primitives are defined, as illustrated in figure 2-1.
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Figure � STYLEREF 1 \n �2�.� SEQ Figure \* ARABIC \r 1 �1�.  D-START sequence diagram


The initiating DS-User issues a D-START request primitive.  It is not then permitted to issue any other primitives (except D-ABORT) until a D-START confirmation is received.  When the responding DS-User receives the D-START indication primitive, it must decide whether or not to accept this instantiation of the dialogue service.  It may issue only a D-START response or a D-ABORT request primitive.  The D-START response and confirmation primitives contain a Result parameter which defines whether the responding DS-User accepts or rejects the request.  If the responding DS-User accepts the request, then the dialogue is established.  If it rejects the request, then no dialogue exists.  The parameters of the D-START primitives are specified in table 2.4.


Table 2.4.  D-START parameters�
�
Parameter Name�
Req�
Ind�
Rsp�
Cnf�
�
Called Peer ID�
M�
�
�
�
�
Calling Peer ID�
U�
C(=)�
�
�
�
DS-User Version Number�
U�
C(=)�
U�
C(=)�
�
Security Requirements�
U�
C(=)�
U�
C(=)�
�
Quality Of Service�
M�
M�
U�
M�
�
Result�
�
�
M�
M�
�
Reject Source�
�
�
�
C�
�
User Data�
U�
C(=)�
U�
C(=)�
�
Called Peer ID


The Called Peer ID parameter is used to specify the name of the intended peer DS-User, and shall take an abstract value corresponding to either a 24-bit ICAO aircraft-id or an ICAO facility designator.


Calling Peer ID


The Calling Peer Id parameter is optionally used to specify the name of the initiating DS-User, and shall either be absent or take an abstract value corresponding to either a 24-bit ICAO aircraft-id or an ICAO facility designator.  Its presence in the indication primitive is conditional upon it being specified by the DS-User in the request primitive.


DS-User Version Number


This parameter allows peer DS-Users to exchange version information.  The parameter is optional in the request and response primitives.  Its presence in the indication primitive is conditional upon it being specified by the DS-User in the request primitive, and its presence in the confirmation primitive is conditional upon it being specified by the DS-User in the response primitive.  If present, it may take any abstract value in the range 1 to 255.


Security Requirements


This parameter allows the DS-Users to exchange requirements for security.  The parameter is optional in the request and response primitives. Its presence in the indication primitive is conditional upon it being specified by the DS-User in the request primitive, and its presence in the confirmation primitive is conditional upon it being specified by the DS-User in the response primitive.


Quality Of Service


This parameter allows the initiating DS-User to specify in the request primitive its requirements for the quality of service (QOS) to be provided for the dialogue.  The parameter may be modified by the DS-provider according to what QOS can actually be supported, so that the value in the indication primitive may reflect a reduced QOS compared with the value in the request.  If specified by the DS-User in the response primitive, the QOS must be equal to or lower than that received in the indication primitive.


The following QOS parameters may be specified:


Routing Class


Priority


Residual Error Rate.


Routing Class


The following abstract values shall be supported for the Routing Class parameter:


Note. —  These values are derived from Table 6-1 of Sub-Volume 5.


a) 	for Air Traffic Service Communications (ATSC):


ATSC: No Traffic Type Policy Preference�Traffic only follows Class A ATSC route(s)�Traffic only follows Class B ATSC route(s)�Traffic only follows Class C ATSC route(s)�Traffic only follows Class D ATSC route(s)�Traffic only follows Class E ATSC route(s)�Traffic only follows Class F ATSC route(s)�Traffic only follows Class G ATSC route(s)�Traffic only follows Class H ATSC route(s)�Traffic only follows Class I ATSC route(s)�Traffic only follows Class J ATSC route(s)�Route Traffic using an ordered preference of Mode S first, then VHF Data Link, then Satellite Data Link, then HF Data Link


b)	 for Aeronautical Operational Control (AOC):


AOC: No Traffic Type Policy Preference�Route Traffic only via Gatelink�Route Traffic only via VHF Data Link�Route Traffic only via Satellite Data Link�Route Traffic only via HF Data Link�Route Traffic only via Mode S Data Link�Route Traffic using an ordered preference of Gatelink first, then VHF Data Link�Route Traffic using an ordered preference of Gatelink first, then VHF Data Link, then Satellite Data Link�Route Traffic using an ordered preference of Gatelink first, then VHF Data Link, then HF Data Link, then Satellite Data Link


If the Routing Class parameter is not provided by the DS-User in the D-START Request primitive, then the default value “ATSC: No Traffic Type Policy Preference” shall be assumed.


Priority


The following abstract values shall be supported for the Priority parameter, in order of decreasing priority:


network/systems management  (highest priority)�distress communications�urgent communications�high priority flight safety messages�normal priority flight safety messages�meteorological communications�flight regularity communications�aeronautical information service messages�network/systems administration  (default)�aeronautical administrative messages�urgent priority administrative/UN Charter communications�high priority administrative and state/government communications�normal priority administrative�low priority administrative  (lowest priority)


If a Priority value is not provided by the DS-User in the D-START Request primitive, then the default value “network/systems administration” shall be assumed. 


Residual Error Rate (RER)


The following abstract values shall be supported for the RER parameter:


low (RER less than 10-6  required)�high (RER greater than or equal to 10-6 acceptable)


Note. —  “low” means a low error rate, i.e. a high quality connection.  “high” means a higher error rate, i.e. a lower quality connection.  The high RER allows non-use of the transport checksum in the ATN.


Result


This parameter specifies whether the requested dialogue start has been accepted. It can take one of the abstract values:


accepted�rejected (transient)�rejected (permanent)


Reject Source


This parameter is present if the Result parameter has one of the values “rejected (transient)” or “rejected (permanent)”.  It specifies who rejected the start of the dialogue, and can have one of the abstract values:


DS user�DS provider


User Data


This parameter allows the peer DS-Users to exchange data during the D-START service invocation.  Its presence in the indication primitive is conditional upon it being specified by the DS-User in the request primitive, and its presence in the confirmation primitive is conditional upon it being specified by the DS-User in the response primitive.


The D-DATA service


D-DATA is an unconfirmed service which provides data transfer between peer DS-Users.  The D-START service must first have been successfully completed to establish the communication relationship between the peers.  Request and indication primitives are defined, as illustrated in figure 2-2.
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Figure � STYLEREF 1 \n �2�.� SEQ Figure \* ARABIC �2�.  D-DATA sequence diagram


The parameters of the D�DATA primitives are specified in table 2.5.


Table 2.5.  D-DATA parameters�
�
Parameter Name�
Req�
Ind�
�
User Data�
M�
M(=)�
�
�
�
User Data


This parameter contains the data to be transferred from a DS-User to its peer, using an existing dialogue.


The D-END service


D-END is a confirmed service which causes the end of a dialogue.  It may be invoked by either of the communicating partners.  When the D-END service is invoked, the DS shall perform an orderly release, whereby any service previously invoked is completed before the dialogue is terminated.  The D-END service defines request, indication, response and confirmation primitives, as illustrated in figure 2-3.
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Figure � STYLEREF 1 \n �2�.� SEQ Figure \* ARABIC �3�.  D-END sequence diagram


The DS-User which wishes to terminate the dialogue issues a D-END request primitive.  After issuing a D-END request primitive, the DS-User shall not then issue any other service primitive (except D�ABORT if required), until a D-END confirmation is received.  After issuing a D-END request primitive, the DS-User shall be prepared to continue receiving D-DATA indications from the peer user, until a D-END confirmation primitive is received.


If the D-END confirmation contains a result code of “accepted” then the dialogue no longer exists.  If the D-END confirmation contains a result code of “rejected” then the peer DS-User does not wish to terminate the dialogue, and both DS-Users are then free to use the dialogue as if the D-END service had never been invoked.


When a DS-User receives a D-END indication primitive, it may continue to send data using the D-DATA service, but it shall at some time issue a D-END response primitive, with a result code of “accepted” or “rejected”.  After issuing a D-END response primitive with result “accepted”, a DS-User shall not issue any other service primitive, as the dialogue no longer exists.  After issuing a D-END response primitive with result “rejected”, a DS-User may issue any other service primitive, as if the D-END service had never been invoked.


The parameters of the D-END primitives are specified in table 2.6.


Table 2.6.  D-END parameters�
�
Parameter Name�
Req�
Ind�
Rsp�
Cnf�
�
Result�
�
�
M�
M(=)�
�
User Data�
U�
C(=)�
U�
C(=)�
�
�
�
Result


This parameter specifies whether the requested dialogue end has been accepted.  It can take one of the abstract values: “accepted” or “rejected”.


User Data


This parameter contains the data to be transferred from a DS-User to its peer, using an existing dialogue.  Its presence in the confirmation primitive is conditional upon it being specified by the DS-User in the response primitive.


NOTE. — In the event of service disruption (e.g. by D-P-ABORT), the invoker of the D�END response primitive will never know that any associated User Data failed to be delivered, as the service is already terminated.


D-END collision


A D-END collision occurs when both peers issue a D-END request primitive near-simultaneously, such that neither peer has yet received the D-END indication primitive corresponding to the remote peer’s D-END request.  The collision is handled by the CF on behalf of the DS-User.


However, one result of the collision handling is that any User-Data present in the D-END request will be delivered to the peer in a D-END confirmation primitive, rather than the usual D-END indication.  This means that the peer will be unable to react to the contents of the User-Data parameter, as the dialogue will have terminated.


When a DS-User application is designed such that either peer may terminate the dialogue, then the application shall not require a response to any User-Data which is sent on a D�END request primitive.


The following sequence diagram illustrates the D-END collision from the viewpoint of the two DS-Users:
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Figure � STYLEREF 1 \n �2�.� SEQ Figure \* ARABIC �4�.  D-END collision sequence diagram (DS-User view)


The D-ABORT service


The D-ABORT service allows an abnormal release of a dialogue.  Request and indication primitives are defined, as illustrated in figure 2-5.
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Figure � STYLEREF 1 \n �2�.� SEQ Figure \* ARABIC �5�.  D-ABORT sequence diagram


When a dialogue is aborted, data in transfer may be lost.  The parameters of the D�ABORT primitives are specified in table 2.7.





Table 2.7.  D-ABORT parameters�
�
Parameter Name�
Req�
Ind�
�
Originator�
U�
C(=)�
�
User Data�
U�
C(=)�
�
�
�
Originator


This parameter is used to distinguish the source of the abort.  Its presence in the indication primitive is conditional upon it being specified by the DS-User in the request primitive.  It can take one of the following abstract values:


“User” - the abort originated from the Application-user.


“Provider” - the abort originated in the ATN-App AE (including the ATN-App ASE).


If the D-ABORT Originator parameter is not specified, the default value “Provider” shall be assumed.


User Data


This parameter contains the data to be transferred from a DS-User to its peer, using an existing dialogue.  Its presence in the indication primitive is conditional upon it being specified by the DS-User in the request primitive.  There is no guarantee that the peer will receive the User Data; the sender will not be informed if the User Data is not delivered.


The D-P-ABORT service


The D-P-ABORT service indicates an abnormal release of a dialogue by the supporting communications service.  Only an indication primitive is defined, as illustrated in figure 2.6.
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Figure � STYLEREF 1 \n �2�.� SEQ Figure \* ARABIC �6�.  D-P-ABORT sequence diagram


The D-P-ABORT service allows the supporting communications service to indicate to the DS-Users that it aborted the dialogue.  When the dialogue is aborted, any data in transit may be lost.  


The D�P�ABORT primitive has no parameters.
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