INTRODUCTION


Scope and Objectives


This Sub-Volume contains draft Standards and Recommended Practices (SARPs) and Guidance Material (GM) for the ATN Upper Layers (UL) of the CNS/ATM�1 Package.  


The UL specification in this Sub-Volume supports all CNS/ATM-1 Package applications except the ATS Message Application defined in Sub-Volume 3.  This specification is designed to optimise the use of communications bandwidth, and consequently restricts the functionality available from the OSI Session and Presentation layers.


These draft SARPs and GM address the ATN requirements for Session Layer (Layer 5), Presentation Layer (Layer 6), and a part of the Application Layer (Layer 7) of the OSI reference model.  Figure 1.1 shows a conceptual view of the scope of these SARPs.  The remaining part of the Application Layer is the province of the individual ATN application draft SARPs (i.e. the ADS, CM, CPDLC and FIS(ATIS) SARPs for air-ground applications, and the ICC (AIDC) SARPs for ground-ground applications).
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Figure � STYLEREF 1 \n �1�.� SEQ Figure \* ARABIC \r 1 �1�.  Conceptual view of the scope of the UL SARPs


Background


The communication aspects of the ATN applications are modelled as Application Entities (AEs) (see section 1.6.2).  Figure 1.2 illustrates an example of the application layer structure for the Air/Ground applications. 


These draft SARPs define a profile for the protocols in the upper layers, an AE structure and a number of common application services.
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Figure � STYLEREF 1 \n �1�.� SEQ Figure \* ARABIC �2�.  Conceptual view of Application Layer


Structure of Sub-Volume


Chapter 1: INTRODUCTION contains the Sub-Volume’s purpose and structure, and a background to the functionality defined herein.  It also contains definitions and references. 


Chapter 2: DIALOGUE SERVICE DESCRIPTION describes the abstract service which is defined for application SARPs to refer to in order to provide a common communications service.


Chapter 3: APPLICATION ENTITY (AE) DESCRIPTION describes the Application Entity and specifies the Control Function (CF) which co-ordinates the operation of the various Application Service Elements (ASEs).  It also describes the names which are assigned to various upper layer entities.


Chapter 4: SESSION LAYER REQUIREMENTS describes the requirements for the OSI Session Layer, in the form of a Profile Requirements List (PRL).


Chapter 5: PRESENTATION LAYER REQUIREMENTS describes the requirements for the OSI Presentation Layer, in the form of a PRL.


Chapter 6: ACSE SPECIFICATION describes the requirements for the Association Control Service Element (ACSE).


Explanation of Terms


Acronyms


The following abbreviations are used in this specification:


A-FU�
Authentication Functional Unit�
�
AARE�
ACSE Associate Response APDU�
�
AARQ�
ACSE Associate Request APDU�
�
ABRT�
ACSE Abort APDU�
�
AC�
Accept SPDU�
�
ACSE�
Association Control Service Element�
�
ACT�
Activity Management�
�
ADS�
Automatic Dependent Surveillance�
�
AE�
Application Entity�
�
AIDC�
ATS Interfacility Data Communication�
�
ALS�
Application Layer Structure�
�
AOC�
Aeronautical Operational Control�
�
AP�
Application Process�
�
APDU�
Application Protocol Data Unit�
�
App�
Application�
�
ASE�
Application Service Element�
�
ASN.1�
Abstract Syntax Notation One�
�
ASO�
Application Service Object�
�
ATIS�
Automatic Terminal Information Service�
�
ATN�
Aeronautical Telecommunication Network�
�
ATNP�
ATN Panel�
�
ATS�
Air Traffic Services�
�
ATSC�
Air Traffic Services Communication�
�
BER�
Basic Encoding Rules (of ASN.1)�
�
CDSE�
Confirmed Data Service Element�
�
CF�
Control Function�
�
CM�
Context Management�
�
CN�
Connect SPDU�
�
CNS/ATM�
Communications, Navigation and Surveillance / Air Traffic Management�
�
CP�
Connect PPDU�
�
CPA�
Connect Accept PPDU�
�
CPDLC�
Controller Pilot Data Link Communications�
�
CPR�
Connect Reject PPDU�
�
CR�
Context Restoration�
�
DN�
Disconnect SPDU�
�
DS�
Dialogue Service�
�
DT�
Data Transfer SPDU�
�
EX�
Expedited Data SPDU�
�
EXCEP�
Exceptions�
�
FD�
Full Duplex�
�
FIS�
Flight Information Service�
�
FN�
Finish SPDU�
�
FU�
Functional Unit�
�
GT�
Give Tokens SPDU�
�
HD�
Half Duplex�
�
HF�
High Frequency�
�
ICAO�
International Civil Aviation Organisation�
�
ICC�
Inter-Centre Communications�
�
ICD�
International Code Designator�
�
IEC�
International Electrotechnical Commission�
�
ISO�
International Organisation for Standardisation�
�
ITU�
International Telecommunication Union�
�
ITU-T�
ITU Telecommunication Standardisation Sector�
�
Id�
Identifier�
�
MA�
Major Synchronisation�
�
NOR�
No orderly release�
�
NR�
Negotiated Release�
�
OA�
Overflow Accept�
�
OID�
Object Identifier�
�
OSI�
Open Systems Interconnection�
�
PCI�
Protocol Control Information�
�
PDU�
Protocol Data Unit�
�
PDV�
Presentation Data Value�
�
PER�
Packed Encoding Rules (of ASN.1)�
�
PICS�
Protocol Implementation Conformance Statement�
�
PPDU�
Presentation PDU�
�
PR�
Prepare SPDU�
�
PRL�
Profile Requirements List�
�
PT�
Please Tokens SPDU�
�
QOS�
Quality of Service�
�
REL�
Release�
�
RER�
Residual Error Rate�
�
RESYNC�
Resynchronisation�
�
RF�
Refuse SPDU�
�
RLRE�
ACSE Release Response APDU�
�
RLRQ�
ACSE Release Request APDU�
�
RLS�
Release�
�
SAC�
Short Accept SPDU�
�
SARPs�
Standards And Recommended Practices�
�
SCN�
Short Connect SPDU�
�
SHORT-CP�
Short Connect PPDU�
�
SHORT-CPA�
Short Connect Accept PPDU�
�
SHORT-CPR�
Short Connect Reject PPDU�
�
SPDU�
Session PDU�
�
SPM�
Session Protocol Machine�
�
SRF�
Short Refuse SPDU�
�
SS�
Symmetric Synchronise�
�
SS�
Session Service �
�
SY�
Minor Synchronise�
�
TD�
Typed Data�
�
TSAP�
Transport Service Access Point�
�
VHF�
Very High Frequency�
�



General Definitions


For the purposes of this Sub-Volume, the following definitions apply:  Further details can be found in the OSI Basic Reference Model (ISO 7498-1) and the Application Layer Structure (ISO 9545, Edition 2) standards.


ACSE  –  The Association Control Service Element is the common mechanism in the ALS for establishing and releasing ASO-associations.


AE Qualifier - that part of the AE title that unambiguously identifies the particular application entity 


AE Title - an unambiguous name for an application entity


Airframe-Id - The ICAO 24 bit aircraft identifier


ALS  –  The Application Layer Structure (ALS) refers to the internal architecture of the OSI Application Layer as described in ISO/IEC 9545, Edition 2. 


APDU  –  An Application Protocol Data Unit (APDU) is an (N)-PDU where N refers to the Application Layer.  It is the basic unit of information exchanged between the airborne application and the ground application.


Application service - the abstract interface between the (N)-service and the (N)-service user, where N refers to the Application layer; thus it is the boundary between the ATN-App-AE and the Application-user.


Application Entity - a model of those aspects of an application process that are significant from the viewpoint of accessing OSI capabilities


Application Process - an element within an open system which performs information processing tasks for a particular application


Application-user - that abstract part of the aircraft or ground system which performs the non communications related functions of the Application


ASE, Application Service Element  –  A set of application functions that provide a capability for the interworking of application-entity-invocations for a specific purpose;  ASEs are a component of application service objects.  An ASE can be considered to be a protocol module that is combined with others to form a complete protocol.


ASO, Application Service Object  –  An active element within (or equivalent to the whole of) the application-entity embodying a set of capabilities defined for the Application Layer that corresponds to a specific ASO-type (without any extra capabilities being used).  An ASO is a combination of ASEs and ASOs that perform a specific function.  An ASO that provides the functions of the establishment and data transfer phases is considered a complete protocol.


ATN App - A generic name for an ATN application.


ATN-App ASE - that abstract part of the ATN end system which performs the communications related functions of the ATN application.  Examples of the ATN-App ASE for the CNS/ATM-1 Package include: the ADS-Air ASE and the CM-Air ASE.


Authentication information - information used to authenticate the identity of an application or user


CF - that abstract part of the AE which performs the mapping between the ATN-App ASE service primitives, the ACSE service primitives, and other elements within the Application Entity


Dialogue - A co-operative relationship between elements which enables communication and joint operation.


Dialogue service - a term for the lower service boundary of an ATN-App ASE; the service allows two ATN-App ASEs to communicate.


flight id - an identifier, to an ICAO approved format, for a particular flight


PDU, Protocol Data Unit  –  A unit of data specified in an (N)-protocol and consisting of (N)-protocol-control-information and possibly (N)-user-data, where N indicates the layer.


PDV, Presentation Data Value - the unit of information specified in an abstract syntax, which is transferred by the OSI presentation-service (ISO/IEC 8822).


RER, residual error rate - is defined as the ratio of messages misdelivered, non-delivered, or delivered with an error undetected by the system, to the total number of messages delivered to the system during a measurement period (adapted from ISO/IEC 8072).  Note that for ATN, ICAO is considering not counting non-delivered messages in the total, as this may not be appropriate for mobile end systems, which can lose messages when leaving ATN coverage.


Service primitive - a function of an ASE 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).


Conventions for Expressing Requirements


The following conventions apply for expressing requirements in this Sub-Volume:


shall - is used  to state a mandatory requirement;


should - is used to state a recommended practice.


In tables which list parameters of service primitives, and fields of PDUs, the presence of each parameter or field is described (using the notation specified in Annex B of ISO/IEC 10731) by one of the values given in Table 1.1.


Table � STYLEREF 1 \n �1�.� SEQ Table \* ARABIC \r 1 �1�.  Symbols Used in Tables


Symbol�
Meaning�
�
blank�
the parameter is not applicable�
�
C�
Conditional - the presence or absence of the parameter is dependent upon some stated condition�
�
M�
Mandatory - the parameter shall be present�
�
U�
the presence of the parameter is a User option�
�
O�
the feature is optional to implement�
�
X�
eXcluded - the parameter shall not be present�
�
(=)�
indicates that a parameter value is semantically equal to the value to its left in the table�
�
In time sequence diagrams, dotted lines indicate the time sequence between primitives.  A wavy line is used to represent the case in which the service description does not imply any time relationship between the primitives.
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ISO/IEC 9545:1994, Information technology – Open Systems Interconnection – Application Layer Structure (second edition)


ITU-T Recommendation X.208 (1993) |  ISO 8824-1 (1994), Information Technology – Open Systems Interconnection – Abstract Syntax Notation One (ASN.1) - Specification of Basic Notation


ISO 8824-1/Amd.1 (1995), Information Technology – Open Systems Interconnection – Abstract Syntax Notation One (ASN.1) - Specification of Basic Notation - Amendment 1: Rules for Extensibility.


ITU-T Recommendation X.691 (1993) |  ISO 8825-2, Information Technology – Open Systems Interconnection – Specification of Basic Encoding Rules for Abstract Syntax Notation One (ASN.1) – Part 2: Packed Encoding Rules.


ISO TR 8509:1987, Information processing systems – Open Systems Interconnection –  OSI Service Conventions.


ITU-T Recommendation X.210 (1993)  | ISO 10731:1994, Information processing systems – Open Systems Interconnection –Conventions for the definition of OSI services


ITU-T Recommendation X.214 (1993) | ISO/IEC 8072:1994, Information Processing Service – Open Systems Interconnection – Transport Service Definition (second edition)


ITU-T Recommendation X.215 (1994) | ISO/IEC 8326:1994, Information Technology – Open Systems Interconnection – Basic Session Service Definition (draft second edition)


ITU-T Recommendation X.215 Addendum 1 (1995) , Information processing systems – Open Systems Interconnection – Service Definition for Session Layer Efficiency Enhancements


ISO/IEC 8326:1995/DAM 1, Information Technology – Open Systems Interconnection – Basic Session Service Definition - Amendment 1: efficiency enhancements


Note. — The session service specified in these SARPs is that specified in ISO/IEC 8326 Amendment 1..


ITU-T Recommendation X.216 (1994) | ISO/IEC 8822:1994, Information Technology – Open Systems Interconnection – Basic Presentation Service Definition (second edition)


ITU-T Recommendation X.216 Addendum 1 (1995) , Information processing systems – Open Systems Interconnection –Service Definition for Presentation Layer Efficiency Enhancements
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ISO/IEC 8649:1995/PDAM 1, Information processing systems – Open Systems Interconnection – Service Definition for the Association Control Service Element - Amendment 1: Fast associate mechanism.


ITU-T Recommendation X.225 (1994) | ISO/IEC 8327-1:1994, Information Technology – Open Systems Interconnection – Basic Connection Oriented Session Protocol: Part 1 – Protocol Specification (draft second edition)


ITU-T Recommendation X.225 Addendum 1 (1995) , Information processing systems – Open Systems Interconnection –Protocol Specification for Session Layer Efficiency Enhancements


ISO/IEC 8327-1:1995/DAM 1, Information Technology – Open Systems Interconnection – Basic Connection Oriented Session Protocol: Part 1 – Protocol Specification - Amendment 1: efficiency enhancements


Note. — The session protocol specified in these SARPs is that specified in ISO/IEC 8327-1 Amendment 1.


ITU-T Recommendation X.226 (1994) | ISO/IEC 8823-1:1994, Information Technology – Open Systems Interconnection – Basic Connection Oriented Presentation Protocol: Part 1– Protocol Specification (second edition)


ITU-T Recommendation X.226 Addendum 1 (1995), Information processing systems – Open Systems Interconnection – Protocol Specification for Presentation Layer Efficiency Enhancements


ISO/IEC 8823-1:1994/DAM 1, Information Technology – Open Systems Interconnection – Basic Connection Oriented Presentation Protocol: Part 1– Protocol Specification - Amendment 1: efficiency enhancements


Note. — The presentation protocol specified in these SARPs is that specified in ISO/IEC 8823-1 Amendment 1.


ITU-T Recommendation X.227 (1994) | ISO/IEC 8650-1: 1996, Information processing systems – Open Systems Interconnection – Protocol specification for the Association Control Service Element (draft second edition). 


ISO 8650-1:1995/DAM 2, Information processing systems – Open Systems Interconnection – Protocol specification for the Association Control Service Element - Amendment 2: Fast associate mechanism. 


ISO 8650-1:1995/DAM 1, Information processing systems – Open Systems Interconnection – Protocol specification for the Association Control Service Element - Amendment 1: Incorporation of extensibility markers. 


ISO 6523, Registration of International Code Designators. 


ITU-T Recommendation X.245 (1994) | ISO/IEC 8327-2:1994, Information Technology – Open Systems Interconnection – Basic Connection Oriented Session Protocol Specification: - Part 2: Protocol Implementation Conformance Statement (PICS) Proforma


ITU-T Recommendation X.246 (1994) | ISO/IEC 8823-2:1994, Information Technology – Open Systems Interconnection – Basic Connection Oriented Presentation Protocol Specification: - Part 2: Protocol Implementation Conformance Statement (PICS) Proforma


ITU-T Recommendation X.247 (1994) | ISO/IEC 8650-2: 1996, Information Technology – Open Systems Interconnection – Protocol specification for the Association Control Service Element (ACSE) - Part 2: Protocol Implementation Conformance Statement (PICS) Proforma. 


ICAO 7910 “Location Indicators”


ICAO 8585 “Designators for Aircraft Operating Agencies, Aeronautical Authorities and Services


Upper Layer Functionality


Upper Layer Profile Overview


These SARPs specify a profile for the connection oriented protocols of Session layer, Presentation layer and the Association Control Service Element (ACSE).


The Session portion of the profile specified in these SARPs is based on the efficiency enhancements to the Session protocol which are standardised in ISO/IEC 8327-1 Amendment 1.


The Presentation portion of the profile specified in these SARPs is based on the efficiency enhancements to the Presentation protocol which are standardised in ISO/IEC 8823-1 Amendment 1.


As a consequence of using the Session and Presentation protocol efficiency enhancements, the protocol control information transferred by these protocols amounts to two octets in each direction during the connection establishment phase, and zero octets at all other times.


The ACSE portion of the profile specified in these SARPs is based on ISO/IEC 8650-1, including the extensibility notation as specified as Amendment 1 to that standard.


Note. — The ISO definition of the PER-visible extensibility markers is the subject of a Draft Amendment (DAM).
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Figure � STYLEREF 1 \n �1�.� SEQ Figure \* ARABIC �3�.  Generic Application Entity structure


Application Entity (AE) Structure


The AE structure specified within these SARPs is based on the application layer structure defined in ISO/IEC 9545, where the concepts of Application Service Element (ASE), Application Service Object (ASO) and Control Function (CF) are defined.


Figure 1.3 shows the generic structure of an AE with arrows representing the abstract service boundaries of the various elements.  The “upper” service boundary is the abstract service provided by an ASE to its user(s).  The “lower” service boundary is the abstract service which is provided to the ASE by the CF.


The ASE is an element engineered to perform a required task.  ISO/IEC 9545 describes how two or more ASEs may be combined, together with a CF to co-ordinate their operation to form an ASO.  In turn, an ASO may be combined with other ASOs or ASEs with a CF to form larger ASOs.  The AE is the outermost ASO.


Application Services


These draft SARPs specify various abstract services.  The services are provided at abstract service boundaries.  The abstract service provided by the AE to the Application-user (i.e. the service provided at the upper boundary of the AE) is specified in chapter 3.  In the CNS/ATM-1 Package, this service is a pass-through to the ATN-App ASE.  


For each of the CNS/ATM-1 Package applications a specific ASE exists, and is specified in the relevant ATN Application SARPs.  The generic name “ATN-App ASE” is used for these specific ASEs.
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Figure � STYLEREF 1 \n �1�.� SEQ Figure \* ARABIC �4�.  ATN-specific AE structure


Figure 1.4 shows the AE structure which is used to model the CNS/ATM-1 Package applications.  This is described in detail in chapter 3.


The Dialogue Service (DS) as defined in chapter 2 of these draft SARPs is the abstract service which the ATN-App ASEs use to interact with the communication facilities defined in these draft SARPs.  That is, the DS is the combination of specific internal primitives made available by the CF at the lower boundary of the ATN ASE/ASO - it is the application’s “world view”.  In order to provide this service, the CF uses the services of ACSE. 
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