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�1.	�PRIVATE ��Scope�tc "1.1  Scope"�



This Interface Requirements Document (IRD) defines the functional, performance, and physical requirements for the interface between an Airport Target Identification System (ATIDS) and the Surface Surveillance Fusion Server (SSFS) when utilizing the All Purpose Structured EUROCONTROL Radar Information Exchange (ASTERIX) data formats. 



2.	�PRIVATE ��APPLICABLE DOCUMENTS�tc "2.  APPLICABLE DOCUMENTS"�



The following documents form a part of this IRD to the extent specified herein.  In the event of conflict between the documents referenced herein and the contents of this IRD, this IRD shall be considered the superseding requirement.



STANDARDS:





	International Organization for Standardization (ISO)



	ISO 3309:1984	Information Processing Systems - Data Communication

				- High�level Data Link Control Procedures � Frame

				Structure, October 1984



	ISO 4335:1987	Information Processing Systems � Data Communication

				� High Level Data Link Control Elements of

				Procedure, August 1987



	ISO 7498:1984	Information Processing Systems � Open Systems

				Interconnection � Basic Reference Model, October

				1984



	ISO 7809:1984	Information Processing Systems � Data Communication

				� High�Level Data Link Control Procedures �

				Consolidation of Classes of Procedures, February

				1984



	ISO 8802-1:1997	Information Technology – Telecommunications and

Information exchange between systems – Local and metropolitan area networks – Specific requirements – Part 1: Overview of Local Area Network Standards



	ISO 8802-2:1994	Information Technology – Telecommunications and

Information exchange between systems – Local and metropolitan area networks – Specific requirements – Part 2: Logical link control



	ISO 8802-3:1996	Information Technology – Telecommunications and

Information exchange between systems – Local and metropolitan area networks – Specific requirements – Part 3: Carrier sense multiple access and collision detection (CSMA/CD) access method and physical layer specifications



�

3.	�PRIVATE ��INTERFACE REQUIREMENTS�tc "3.  INTERFACE REQUIREMENTS"�



The interface shall be a LAN-LAN interface following the following requirements. An overview of LAN definition is found in ISO-8802-1, Overview of Local Area Network Standards.

3.1	LAN Application Layer



This interface shall implement the ASTERIX message structures as defined in Appendix A.  As a minimum, the interface shall support the transfer of data Category 014, from the SSFS to the ATIDS.

 

3.2	LAN Presentation Layer



The presentation layer for LAN based interfaces shall be in accordance with ISO 8823 (Connections Oriented Transport Protocol) or ISO 9576 (Connectionless Protocol).  The presentation layer provides data translation for the application layer, which includes protocol conversion, data unpacking, encryption, and expansion of graphics commands

3.3	LAN Session Layer



The transport layer for LAN based interfaces shall be in accordance with ISO 8237 (Connections Oriented Transport Protocol) or ISO 9548 (Connectionless Protocol).  The session layer provides for the establishing of a session connection between two presentation entities, to support orderly data exchange.�tc "3.2.3  Session layer"�

3.4	LAN Transport Layer



The transport layer for LAN based interfaces shall be in accordance with ISO 8073 (Connections Oriented Transport Protocol) or ISO 8602 (Connectionless Protocol).  The transport layer provides transparent transfer of data between session entities, relieving the session layer of concerns for data reliability and integrity.

3.5	LAN Network Layer



The network layer for LAN based interfaces shall be in accordance with ISO 8473 (Connectionless Protocol) or ISO 8208 (X.25 Packet Switching Protocol).  The network layer provides the means to establish, maintain, and terminate network connections among open systems, particularly routing functions across multiple networks.

3.6	LAN Data Link Layer



The data link layer for LAN based interfaces shall be in accordance with ISO 8802-2 (Logical Link Control). The data link layer defines the access strategy for sharing the physical medium, including data link and media access issues.

3.7	LAN Physical Layer



The physical layer for LAN based interfaces shall be in accordance with ISO standard 8802-3 (CSMA/CD).  The physical layer defines the electrical and mechanical characteristics of the network.

�



Appendix A

ASTERIX Message Formats

Category 14:  Message Formats from Cooperative Surveillance Sources to Surface Surveillance Fusion Server (SSFS)



�

ASTERIX Message Formats 



This document describes the trans�mission of surveillance Information between surface surveillance systems and a surface surveillance fusion server (SSFS).





A-1.			All Purpose Structured EUROCONTROL Radar Info. Exchange-ASTERIX

A-1.1	�seq level0 \h \r0 ��seq level1 \h \r0 ��seq level2 \h \r0 ��seq level3 \h \r0 ��seq level4 \h \r0 ��seq level5 \h \r0 ��seq level6 \h \r0 ��seq level7 \h \r0 �	Scope





ASTERIX is an application/presentation protocol responsible for data definition and data assembly developed to support data transmission and exchanges. Its purpose is to allow a meaningful transfer of information between two application entities using a mutually agreed representation of the data to be exchanged.



The ASTERIX Appendix of this IRD refers to the Presentation and Application layers (layers six and seven) as defined by the Open Systems Interconnection (OSI) Reference Model (International Standards Organisation (ISO) Standard 7498)(reference 1).



The definition of the lower telecommunication support layers (layers one to five) is out of the scope of this ASTERIX document. Transmission of ASTERIX coded radar information can make use of any available communication medium, for instance a packet switched Wide Area Network (WAN) as well as a Local Area Network (LAN).

 

In order to ease the exchange of data between different systems (e.g., potential network interconnection) it is advisable to apply standard telecommunication protocols (e.g., X.25 for WANs) simultaneously with ASTERIX. 



The ASTERIX document, as a Presentation protocol, defines the structure of the data to be ex�changed over the communication medium, from the encoding of every bit of information up to the organization of the data within a block of data. 

A-1.2		Description And Principles Of Asterix

A-1.2.1		Characteristics of the Data



The ASTERIX message structure shall be used to exchange radar related data which are characterized by: 



	-	relatively large amounts of data;

	-	some natural redundancy, target reports being repeated every few seconds;

	-	real�time data, implying short transmission delays.



A-1.1.2	�seq level2 \h \r0 �	Organization of the Data



The radar related data exchanged between the users shall be organised as shown in Figure A-1.
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	Figure A-1.  Organization of the Data



A-1.2.3		Data Categories



The data exchanged over the communication medium between the different users shall be classified into Data Categories. 



Those categories which define the type of data exchanged shall be standardized and be the same for all users of ASTERIX.



The purpose of such a classification shall be to:



	-	allow easy identification of the data;

	-	facilitate the dispatching of the data to the appropriate application task in the receiving unit;

	-	establish a certain hierarchy among the data based on their priority.



Up to 256 Data Categories can be defined and their usage shall be as follows:



	-	Data Categories 000 to 127 for standard civil and military applications;

	-	Data Categories 128 to 240 reserved for special military applications;

	-	Data Categories 241 to 255 used for both civil and military non�standard applications.



The definition of the Data Category described in this document is as follows:



Category 014: Message Formats from Cooperative Surveillance Sources to the Surface Surveillance Fusion Server: This Category describes the message formats for data traveling from a cooperative surveillance source to the SSFS.



A-1.2.4	�seq level3 \h \r0 �	Data Items and Catalog of Data Items



A Data Item is the smallest unit of information defined and standardized. For each Data Category, a Catalog of Data Items shall be standardized.



Applications involving the exchange of information out of a given Data Category, shall exclusively make use of the Data Items standardized in such Catalog(s) of Data Items.



Each Data Item shall be given a unique reference which unambiguously identifies this item in the relevant catalog.



The Data Item symbolic reference shall consist of an eight-character reference of the form:  Innn/AAp,



	where:



	-	I	indicates that this represents a Data Item;

	-	nnn	is a three digit decimal number which indicates the Data Category to which this Data Item belongs (000 to 255);

	-	AA	is a two digit decimal number which indicates the type of data (position, speed, etc.);

	-	p	is a one digit decimal number which may indicate up to 10 different representations of the Data Item.



Where applicable, the system units shall also be standardized.



A-1.2.5	�seq level3 \h \r0 �	Data Fields



For the purpose of communication, the various Data Items shall be assigned to Data Fields, each having a length of an integral number of octets and referenced by a Field Reference Number (FRN). 



The correspondence between Data Items and Data Fields shall be standardized for each relevant application by the User Application Profile (UAP) concerning this application.



A-1.2.6	�seq level3 \h \r0 �	User Application Profile



The UAP is the mechanism whereby the correspondence between Data Items and Data Fields shall be standardized for each application making use of the ASTERIX message structure.



The UAP shall be considered as a control table attached to the message assembly/disassembly programs resident in the relevant processing systems. It essentially defines which of the cataloged Data Items will be used, their length (where applicable), their assignment to the Data Fields and any specific requirements which need to be standardized for the successful transmission and interpretation of the messages.



NOTE -	With this mechanism, it is easy to optimize the transmission efficiency without program modification by taking into account the frequency of occurrence of specific Data Items. Furthermore, it enables a choice to be made between various representations of the same logical piece of information.



A-1.3	�seq level2 \h \r0 ��seq level3 \h \r0 �	General Message Structure

A-1.3.1		General



The application data to be transmitted over the communication medium shall consist of either one or a con�catenation of consecutive Data Blocks.



A-1.3.2		The Data Block



A Data Block shall consist of:



	-	a one-octet field Data Category (CAT) indicating to which category the data transmitted belongs;

	-	a two-octet field Length Indicator (LEN) indicating the total length (in octets) of the Data Block, including the CAT and LEN fields;

	-	one or more Record(s) containing data of the same category.



NOTE  -	The Data Block structure is depicted in Figure A-2. 



Each Record is of variable length but aligned on an octet boundary. The length of a Data Block is thus variable but shall always be a multiple of an octet. The maximum size of a Data Block shall be mutually agreed between data sources and users.



�

Figure A-2.  Data Block.

�

"�



A-1.3.3	�seq level3 \h \r0 �	The Record



A record shall contain the information of the same Data Category needed by a given application and shall consist of:



	-	a Field Specification (FSPEC) field of variable length, indicating which Data Fields are present in the Record and in which order;



	-	a variable number of Data Fields, having either an implicit or an explicit length. Each Data Field is associated with one and only one Data Item, as defined by the UAP.



Each Data Field shall have a defined format as specified in the Catalog of Data Items.



The length of a Record is implicit from its structure and shall always be a multiple of an octet.



A-1.3.4	�seq level3 \h \r0 �	Data Field Formats



A-1.3.4.1		.Standard Data Fields



Standard Data Fields are depicted in Figure A-3 and shall have either an implicit or an explicit length (multiple of an octet) depending on the Data Item assigned to each of them.



A-1.3.4.1.1		Implicit Length Data Fields

	

The length of such Data Fields shall be either fixed or variable, as defined below:



	-	Fixed length Data Fields, comprising a fixed number of octets.



	-	Extended length Data Fields, being of a variable length, containing a primary part of predetermined length, immediately followed by a number of secondary parts, each of predetermined length. The presence of the next following secondary part being indicated by the set�ting to one of the Least Significant Bit (LSB) of the last octet of the preceding part (either the primary part or a secondary part). This bit which is reserved for that purpose is called the Field Extension Indicator (FX).



	-	Repetitive Data Fields, being of a variable length,  comprising a one�octet Field Repetition Indicator (REP) signalling the presence of N consecutive sub�fields each of the same pre-determined length.



	-	Compound Data Field, A compound data field has a primary octet which defines the presence of corresponding subfields.  If the bit in the primary octet is set, then the associated subfield will be included in the data message.�

A-1.3.4.1.2		Explicit Length Data Fields

	

These Data Fields shall start with a one-octet length indicator giving the total field length in octets in�cluding the length indicator itself.





 IMPLICIT LENGTH DATA FIELDS:



Fixed length DATA FIELDS:



n Octets��



Extended length DATA FIELDS:



k Octets�1��i Octets�1���i Octets�0����primary part��secondaries���



Repetitive DATA FIELDS:



N�j Octets�����j Octets������N equal SUBFIELDS���        one-octet repetition factor��

Compound DATA FIELDS:



0*�1*�0*�0*�1*�0*�1*�FX�j octets�m octets�k octets����������Subfield 2�Subfield 5�Subfield 7��     Primary Field��

* values

EXPLICIT LENGTH DATA FIELDS:



LENGTH�DATA���

   one-octet Length Indicator, giving total

   field length in octets��

	Figure A-3.  Standard Data Fields Types

�

A-1.3.4.2		Non Standard Data Fields



This is a special feature allowing a user subgroup to exchange a variable length field which shall be transparent to non-interested users.



The first octet shall contain the explicit length of the field expressed in octets and including the length in�dicator itself. The following Data Field may contain information such as a Data Item not yet specified in the Catalog of Data Items or awaiting specification, a text string for operator communication, test data, etc.



The contents of such a Data Field shall be agreed between the users concerned, while those not concerned may skip the data.





A-1.3.5		Field Organization



In order to achieve maximum transmission efficiency the ASTERIX message structure allows the packing of Data Fields in a way to achieve the shortest possible Data Blocks. This shall be achieved by carefully se�quencing the Data Fields within a Record.



Two complementary field sequencing methods are foreseen to allow for the desired flexibility.



A-1.3.5.1		The Ordered Field Sequencing Organization



The Ordered Field Sequencing (OFS) organization shall be the standard method of Record composition.



In the OFS organization the Record structure shall be the following:



	-	the leading part of the Record is a variable length field FSPEC. The FSPEC being considered as a table of contents, in the form of a bit sequence, where every individual bit signals the presence or absence of a well defined Data Field assigned to it;



	-	the FSPEC field is immediately followed by a variable number of contiguous Data Fields in the order of increasing FRN.



The relationship between the FSPEC bits, Data Fields and Data Items shall be established in the UAP.



The minimum length of the FSPEC field shall be one octet, which allows the composition of Records consisting of any combination of Data Fields with FRNs from one up to and including seven.



When Data Fields with FRNs greater than seven have to be transmitted, the FSPEC extension mech�anism shall be used. This is achieved by assigning a special meaning to the LSB of any FSPEC octet. The LSB, when set to one, signals the continuation of the FSPEC field with at least one further octet, until finally an octet is encountered with the LSB set to zero. The LSB in the FSPEC field is called the Field Extension Indicator (FX).



NOTE  -	For illustrative purposes two examples of OFS Record structures are shown in Figure 4. The first example contains a Record with a single-octet FSPEC, whereas the second one highlights a case with a multi-octet FSPEC.



The OFS organization allows for a flexible and compact Record composition providing that the number of different Data Items which might be exchanged is limited. In applications where the status of a process is described by and communicated with a high number of Data Items, all with significantly dif�ferent update frequencies, the OFS efficiency decreases rapidly. The occasional presence of one or more Data Fields with a high FRN (infrequently transmitted Data Items) would result in an unwanted lengthy FSPEC field. For this reason and in order to maintain flexibility and efficiency in all situations, the OFS organization shall be supplemented with a Random Field Sequencing (RFS) organization whose method of application is described in the next subparagraph.�STRUCTURE OF THE FIELD SPECIFICATION (FSPEC)



bit 1�bit 2�bit 3�bit 4�bit 5�bit 6�bit 7�bit 8��bit 9�bit 10�bit 11�Bit 12�bit 13�bit 14�bit 15�bit 16��F1�F2�F3�F4�F5�F6�F7�FX��F8�F9�F10�F11�F12�F13�F14�FX��.............. ETC



F1 to F7:	FIELD PRESENCE INDICATOR	= 0	Data Field not present

						= 1	Data Field present



FX	:	FIELD EXTENSION INDICATOR	= 0	No field Specification Extension

						= 1	Following octet contains a Field Specification extension



EXAMPLE OF A ONE-OCTET FSPEC



F1�F2�F3�F4�F5�F6�F7�FX�����1�0�0�1�0�0�1�0�DATA FIELD (1)�DATA FIELD (4)�DATA FIELD (7)��FSPEC�����RECORD��

EXAMPLE OF A MULTI-OCTET FSPEC



F 01�F 02�F 03�F 04�F 05�F 06�F 07�F X�F 08�F 09�F 10�F 11�F 12�F 13�F 14�F X�F 15�F 16�F 17�F 18�F 19�F 20�F 21�FX�������1�0�0�0�1�0�0�1�0�1�0�0�0�1�1�1�0�0�0�1�0�1�0�0�DATA�DATA�DATA��DATA��������������������������FIELD (1)�FIELD (5)�FIELD (9)��FIELD (20)��FSPEC�������RECORD��Figure A-4: Ordered Field Sequencing Organization





A-1.1.1.1.1.1	�A-1.3.5.2		The Random Field Sequencing Organization



The RFS organization shall allow the FSPEC field to be kept short, even if Data Fields with a low rank order (i.e., high FRN) have to be occasionally exchanged.



NOTE - 	The RFS organized field is a collection of Data Fields which in contrast to the OFS organization, can occur in any order. 



The RFS organized field is depicted in Figure A-5 and shall be structured as follows:



	-	the first octet provides the number, N, of Data Fields following;



	-	N fields in any arbitrary order each consisting of a one-octet FRN  immediately followed by the contents of the Data Item associated with the preceding FRN.



A sequence of Data Fields, thus assembled as an RFS organized field shall require only a single bit to be reserved in the FSPEC. This bit is called the Random Sequence Indicator (RS-bit) and signals the presence or absence of an RFS organised field.



A-1.4	�seq level3 \h \r0 ��seq level4 \h \r0 �	Overall Record Assembly Strategy



An efficient Record assembly strategy in ASTERIX shall be as follows:



	-	Data Fields with an FRN inferior to the FRN of the RS-bit always use the OFS organization, i.e., their presence is signalled in the FSPEC by setting the corresponding bit to one.



	-	Data Fields exchanged with an FRN exceeding the FRN of the RS-bit can use an extended FSPEC, or be assembled in an RFS field, or a mixture of both, whichever yields the most compact Record composition. In any case an RFS organized field, when used, shall only contain Data Fields with FRNs exceeding that of the RS-bit itself.



A special feature called the Special Purpose field completes the ASTERIX Record assembly mechanism and is intended to provide an escape mechanism for the exceptional exchange of non�standard information as outlined in paragraph A-1.3.4.2.  When this feature is used, a Special Purpose Indicator, (the SP�bit) shall be reserved in the FSPEC field.



NOTE  -	In order to illustrate all elements of ASTERIX Record composition, an example is depicted in Figure A-5 where FSPEC bit-13 is dedicated to the SP feature, whereas bit-14 is used to indicate the presence of an RFS organized field, carrying Data Fields 83 and 53 in that order.

�
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Figure A-5. Random Field Sequencing Organization 
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A-1.5	��seq level1 \h \r0 ��seq level2 \h \r0 ��seq level3 \h \r0 �	Conventions





A-1.5.1		Bit Numbering



All bit positions within a one octet field shall be numbered right to left from one to eight.



For an n�octet field, the bit positions shall be numbered right to left from one to nx8, the most significant bits being in octet one (the left most octet).



With an FSPEC field the following exceptions for bit positions shall apply:



	-	in a one-octet FSPEC the bits will be numbered left to right from one to eight. 



	-	in a p�octet FSPEC the bits will be numbered left to right from one to px8.



Data shall be presented to the application at the receiving end in the same order as generated at the transmitting end.



A-1.5.2		Binary Value



Negative values shall be represented in two's complement form, i.e., the left most or Most Significant Bit (MSB) being zero for positive values and one for negative values.

A-1.5.3		Syntax



The ASTERIX Source Identifier format shall be composed of one sub-field as illustrated below:





	SIC��



			Field name			Element type		Field Size



	SIC		Source Identification	Hexadecimal digit	one octet



A-1.5.4		Format

A-1.5.4.1		Source Identification Code (SIC)



The SIC shall consist of an eight-bit number assigned to every radar data source (radar station, processing system, server, etc.) located in the geographical area/State/Country defined by the SAC.







The SIC field format shall be as illustrated below:





�PRIVATE ��	b�	b�	b�	b�	b�	b�	b�	b��

where “b” represents a bit; the 8 “b”s represent a decimal number between 0 and 255.



A-2.		Category 14: Message Formats from Cooperative Surveillance Sources to the Surface Surveillance Fusion Server

A-2.1			INTRODUCTION





This section describes the message structure for the transmission of surveillance reports from various co-operative surface surveillance sources to the surface surveillance fusion server.



A-2.2			Target Report Transmission



target reports shall be transmitted either in the form of plots or tracks generated by a local tracking system at the surveillance site. 



One User Application Profiles (UAPs) is standardized and shall be used to transmit radar target reports and Mode S specific information.



Data Blocks containing radar target reports shall have the following layout.





�PRIVATE ��CAT = 014�LEN�FSPEC�Items of the first record��FSPEC�Items of the last record��

	where:



	-	Data Category (CAT) = 014, is a one-octet field indicating that the Data Block contains radar target reports;

	-	Length Indicator (LEN) is a two-octet field indicating the total length in octets of the Data Block, including the CAT and LEN fields;

	-	FSPEC is the Field Specification.



A-2.3			Composition of Messages	



Messages shall be composed of Data Items assembled in the order defined by the Field Reference Number (FRN) in the associated UAP. Data Items shall be either compulsory or optional.



Compulsory items represent commonly used data required by any application, they shall be implemented; optional items represent more specific data and their implementation shall be negotiated between users. Whether Data Items are compulsory or optional, they shall be either always transmitted (if available) or conditionally transmitted.



When compulsory, they shall always be transmitted (if available) in a Record with the corresponding FSPEC bits set to one. When optional, they shall be present in a Record only if certain conditions are met (e.g. availability of the data). The corresponding FSPEC bits being set to one or to zero according to the presence or absence of the fields.



A-2.4			LAYOUT OF TARGET REPORT MESSAGES



A-2.4.1			Standard Data Items



The standardised Data Items which shall be used for the transmission of monoradar target reports are defined in Table 1 and described in the following pages.



	Table A-XII. Standard Data Items of Category 014



�PRIVATE ��Data Item Ref. No.�Description�System Units��I014/010

I014/020

I014/040



I014/045



I014/046



I014/070



I014/090

I014/091

I014/092

I014/100

I014/140

I014/161

I014/190

I014/200



I014/201





I014/220

I014/230



I014/240

I014/250

�  Source Identity Code

  Target Report Descriptor

  Measured Position in Lat/Lon 

  Coordinates

  Target Position Referenced to ATC

  Tower Cab

  Tracked Position Referenced ATC

  Tower Cab

  Mode-3/A Code in Octal

  Representation

  Mode-C Code in Binary Representation

  Multilateration Altitude

  Tracked Report Altitude

  Target Tracker Related Information

  Time of Day

  Track/Plot Number

  Receiver Selection

  Calculated Track Velocity

  

  Speed and Bearing 



  

  Aircraft (Mode S) Address

  Communications/TCAS Capability and

        Flight Status

  Aircraft Identification

  Mode S MB Data�N.A.

N.A.

Degrees

 360°/(216)

 X, Y: 1 ft.



 X, Y: 1 ft.



 N.A.

 

 25 ft.

 25 ft.

 25 ft.

 N.A.

 1 millisec.

 N.A.

 N.A.

 Speed: ft/sec

 Bearing:deg.

 Speed: NM/s

 Bearing:0.1     deg.

 N.A.

 N.A.

 

 N.A.

 N.A.��





�



A-2.4.2			Data Item I014/010, Source Identity Code



������������������Definition:�� 8 bit identity of source of surveillance information����������������������������������Format:��One-octet fixed length����������������������������������������������������Structure:������������������Fisrt Part����8�7�6�5�4�3�2�1���������������������������������������������������������������Bits--8/1����(SIC)��Source Identity Code�����A-2.4.3	�		Data Item I014/020, Target Report Descriptor



������������������Definition:��Type and characteristics of the squitter message as transmitted by the ground station����������������������������������Format:��Variable length data item comprising a first part of one byte,������������������Followed by 1-byte extents as necessary.����������������������������������Structure:������������������First Part����8�7�6�5�4�3�2�1������������TYP�DFC�TST�GBS�MLS�CRP�FX��������������������������������������������Bits 8-7�Target Type���= 00� ATCRBS multilateration report�����������= 01�Mode S multilateration report�����������= 10�ADS-B Vehicle�������������= 11�ADS-B Aircraft����bit 6��Differential Correction�����= 0��Not differentially corrected����������������= 1��Differentially corrected���������bit 5��Test or Reference Target�����= 0��Not a test or reference target����������������= 1��Test or Reference Target���������bit 4��Ground Bit Set�����= 0��Ground Bit not Set����������������= 1��Ground Bit Set���������Bit 3��Multilat solution�����= 0��2d multilat solution����������������= 1��3d multilat solution���������bit 2��Corrupted Report�����= 0��No corrupted multilat replies used in solution����������������= 1��Corrupted multilat replies used in solution��������

�

A-2.4.4			Data Item I014/040, Target Position in Lat/Lon Coordinates



Definition:��Reported Position using Compact position Reporting Algorithm�������������������������������������������������������Format:��Five-byte fixed length data item������������������������������������Structure:������������������������������������������������40�39�38�37�36�35�34�33����������������Longitude������������������������������������������������Byte nr.2��������Byte nr.3��������32�31�30�29�28�27�26�25�24�23�22�21�20�19�18�17������Longitude��------------------------------------------------------->�������LSB�MSB�<-------------------�����������������������������������������������Byte nr.4��������Byte nr.5��������16�15�14�13�12�11�10�9�8�7�6�5�4�3�2�1����   ----------------------------------------------Latitude---------------------------------------------------------->���������������LSB�����������������������Data is represented in a Compact Position Reporting (CPR) encoding algorithm�������������������format which converts an aircraft's known latitude (-90 to +90 degrees) and longitude (-180 to�������������������+180 degrees) into a pair of 19-bit encoded values.������������������������������������A-2.4.5	�	Data Item I014/045, Target Position Referenced to ATC Tower Cab 

�������������������Definition:��Position North and East of Tower Cab�������������������������������������������������������Format:��Four-byte fixed length data item������������������������������������Structure���������������������������������������������������������������������������������Byte nr.1��������Byte nr.2��������32�31�30�29�28�27�26�25�24�23�22�21�20�19�18�17�����������X Position�����������������������������������������������������Byte nr.3��������Byte nr.4��������16�15�14�13�12�11�10�9�8�7�6�5�4�3�2�1�����������Y Position��������LSB���������������������������������������������������������������������������������������������������Bits 32 – 17���= -32768 to 32,768 ft from ATC Tower Cab – East�����LSB = 1ft.�����������Bits 16 – 1���= -32768 to 32,768 ft from ATC Tower Cab – North�����LSB = 1ft.����������������������������A-2.4.5.1.1	�Data Item I014/046, Tracked Position Referenced to ATC Tower Cab

�������������������Definition:��Position North and East of Tower Cab�������������������������������������������������������Format:��Four-byte fixed length data item������������������������������������Structure���������������������������������������������������������������������������������Byte nr.1��������Byte nr.2��������32�31�30�29�28�27�26�25�24�23�22�21�20�19�18�17�����������X Position�����������������������������������������������������Byte nr.3��������Byte nr.4��������16�15�14�13�12�11�10�9�8�7�6�5�4�3�2�1�����������Y Position��������LSB���������������������������������������������������������������������������������������������������Bits 32 – 17���= -32768 to 32,768 ft from ATC Tower Cab East�����LSB = 1ft.�����������Bits 16 – 1���= -32768 to 32,768 ft from ATC Tower Cab North�����LSB = 1ft.�����������������������������������������������

�

A-2.4.6			Data Item I014/070, Mode-3/A Code in Octal Representation



	Definition:	Mode-3/A code converted into octal representation.



	Format:		Two-octet fixed length Data Item.



	Structure:

�PRIVATE ��Octet no. 1��������Octet no. 2���������	16�	15�	14�	13�	12�	11�	10�	9�	8�	7�	6�	5�	4�	3�	2�	1��V�G�L�0�A4�A2�A1�B4�B2�B1�C4�C2�C1�D4�D2�D1��

				bit-16	(V)			=	0 	Code validated

									=	1 	Code not validated



				bit-15	(G)			=	0 	Default

									=	1 	Garbled code



				bit-14	(L)			=	0 	Mode-3/A code as derived from the reply of the transponder

									=	1 	Smoothed Mode-3/A code as provided by a local tracker



				bit-13					Spare bit set to 0



				bits-12/1					Mode-3/A reply in octal representation

	Notes:

	1)	Bits-16/15 have no meaning in the case of a smoothed Mode-3/A and are set to 0 for a calculated track.



A-2.4.7	�		Data Item I014/090, Target Altitude

�������������������Definition:��Binary Representation of Target Altitude�������������������������������������������������������Format:��Two-byte fixed length data item������������������������������������Structure:�������������������������������������������Byte nr.1��������Byte nr.2��������16�15�14�13�12�11�10�9�8�7�6�5�4�3�2�1����R���S�����Altitude�����������������������������Bit 16��Source (R)��= 0�barometric������������������=1�GNSS��������������bits 15/14��not used�����������������Bit 13��Sign (S)��= 0�positive������������������= 1�negative��������������bits 12/1��altitude��bit 12 msb = 51,200 ft�������������������bit 1�lsb = 25 ft.��������������������������������A-2.4.8			Data Item I014/091, Multilateration Altitude

�������������������Definition:��Multilateration 3D Altitude�������������������������������������������������������Format:��Two-byte fixed length data item������������������������������������Structure:�������������������������������������������Byte nr.1��������Byte nr.2��������16�15�14�13�12�11�10�9�8�7�6�5�4�3�2�1�������S�����Altitude�������������������������������������������������������������������bits 15/14��not used�����������������bit 13��Sign (S)��= 0�positive������������������= 1�negative��������������bits 12/1��altitude��bit 12 msb = 51,200 ft�������������������bit 1�lsb = 25 ft.��������������������������������A-2.4.9	�	Data Item I014/92: Tracked report Altitude

�������������������Definition:��Tracked Report Altitude�������������������������������������������������������Format:��Two-byte fixed length data item������������������������������������Structure:�������������������������������������������Byte nr.1��������Byte nr.2��������16�15�14�13�12�11�10�9�8�7�6�5�4�3�2�1�������S�����Altitude�������������������������������������������������������������������bits 15/14��not used�����������������bit 13��Sign (S)��= 0�positive������������������= 1�negative��������������bits 12/1��altitude��bit 12 msb = 51,200 ft�������������������bit 1�lsb = 25 ft.���������������������������������������������������

A-2.4.10	�		Data Item I014/100, Target Tracker Related Info.

���������������Definition:��Target Tracker Related Information����������������������������Format:��1 byte data item�������������������������������������������Structure:�������������������8�7�6�5�4�3�2�1���������FRM�MAN�DOU�CST��������������������������������������Bits 8/7��Track Firmness�����= 00��Drop�������������= 01��Tentative�������������= 10��Initiating�������������= 11��Firm������bit-6���(MAN)��=	0 	Default

����������=	1 	Aircraft  

maneuvering��	bit-5			(DOU)	=	0 	Default

						=	1 	Doubtful plot to track

								association

�bit 4��Coast�����= 0��Report is not a coasted report����������������= 1��Coast Report��������     bit-3-1						Spare bits set to 	0





A-2.4.11	�		Data Item I014/140: Time of Position

��������������������Definition:��The time the aircraft was at its reported or measured position����������������������������������������������������������Format:��Three byte fixed length data item����������������������������������������������������������Structure:���������������������������������������������������byte nr.1�����������������24�23�22�21�20�19�18�17������������������������������������������������byte nr.2��������byte nr.3���������16�15�14�13�12�11�10�9�8�7�6�5�4�3�2�1��������������������LSB�������������������������Absolute time stamping expressed as coordinated Universal Time (UTC) time.����������������������������������������Notes:� The time of day is reset to zero at midnight��������������������Time is in milliseconds���������������������������������������	

A-2.4.12			Data Item I014/161, Track Plot Number



	Definition:	An integer value representing a unique reference to a track/plot record within a particular track/plot file.



	Format:		Two-octet fixed length Data Item.



	Structure:



�PRIVATE ��Octet no. 1��������Octet no. 2���������	16�	15�	14�	13�	12�	11�	10�	9�	8�	7�	6�	5�	4�	3�	2�	1�� 0   0  0  0       TRACK/PLOT NUMBER (max. 4096)����������������������������������	 

�

A-2.4.13	Data Item I014/190:  Receiver Selection

��������������������������������������Definition:��Remote Units utilized in determining position reports������������������������������������Format:��2 byte data item�������������������������������������������������������Structure:���������������������������������������������������������Octet no. 1��������Octet no. 2��������������byte nr.1��������byte nr.2��������16�15�14�13�12�11�10�9�8�7�6�5�4�3�2�1����R16�R15�R14�R13�R12�R11�R10�R09�R08�R07�R06�R05�R04�R03�R02�R01��������������������������������������������Defines the remote units utilized in determining the ADS-B or multilateration position�����������������



�

A-2.4.14	Data item I014/200: Track Velocity Vector 

��������������������Definition:��Representation of the target velocity components: Ground Track, Ground Speed, ��������������������and Turn Rate.��������������������������������������Format:��Three-byte fixed length data item�������������������������������Byte nr.1�����������������24�23�22�21�20�19�18�17�����������������Ground Track Angle�������������������������������Byte nr.2��������Byte nr.3���������16�15�14�13�12�11�10�9�8�7�6�5�4�3�2�1������0�0��TR�������Ground Speed����������������������������bits 24-16��Ground Track Angle����0 to 359 degrees referenced to true north:  bit 24/LSB = 1 degree��������������bits 15 -14��Not Used������������������bits 13 – 11��Turn Rate (TR)����= 000��rate is < 1 degree/second (dps) lft or rt (steady direct.)������������������= 001��Rate is > 1 dps and < 5 dps to the left������������������= 010��Rate is > 5 dps and < 15 dps to the left������������������= 011��Rate is > 15 dps to the left������������������= 100��Rate is > 1 dps and < 5 dps to the right������������������= 101��Rate is > 5 dps and < 15 dps to the right������������������= 110��Rate is > 15 dps to the right������������������= 111��not used������������bits 10 - 1��Ground Speed����0 to 606 knots in ft/sec.�����bit 1/LSB = 1 ft/sec.��������

�

A-2.4.15	Data item I014/201: Speed and Bearing 

��������������������Definition:��Representation of the target velocity components: Ground Speed and Track Angle ����������������������������������������������������������Format:��Three-byte fixed length data item�������������������������������Byte nr.1�����������������24�23�22�21�20�19�18�17�����������������Bearing�������������������������������Byte nr.2��������Byte nr.3���������16�15�14�13�12�11�10�9�8�7�6�5�4�3�2�1����������������Ground Speed����������������������������bits 24-9������0.0 to 359.9 degrees from true north in 0.1 degree increments  ��������������bits 8 – 1�Ground Speed��0 to 255 knots in 1 knot increments����������������������



A-2.4.16			Data Item I014/220, Aircraft (Mode S) Address



Definition:	Aircraft address (24-bits Mode S address) assigned uniquely to each aircraft.



Format:		Three-octets fixed length Data Item.



Structure:



Octet No.1��24�23�22�21�20�19�18�17��MSB���������

Octet No. 2�Octet No. 3��16�15�14�13�12�11�10�9�8�7�6�5�4�3�2�1�����������������LSB��

bits-24/1				24-bits Mode S address, A23 to A0



A-2.4.17	�		Data Item I014/230, Communications/TCAS Capability and 				Flight Status



Definition:	Communications capability of the transponder, capability of the on-board TCAS equipment and flight status.



Format:	Two-Octet fixed length Data Item.



Structure:



Octet No.1��8�7�6�5�4�3�2�1��COM�STAT�TCAS��

bits-8/6		(COM)			Communications capability of the 								transponder

= 0	No communications capability (surveillance only)

= 1	Comm A and Comm B capability

= 2	Comm A, Comm B and Uplink ELM

= 3	Comm A, Comm B, Uplink ELM and Downlink ELM capability

= 4	Level 5 capability

= 5 to 7	Not assigned



bits-5/3		(STAT)		Flight Status

= 0	No alert, no SPI, aircraft airborne

= 1	No alert, no SPI, aircraft on ground

= 2	Alert, no SPI, aircraft airborne

= 3	Alert, no SPI, aircraft on ground

= 4	Alert, SPI, aircraft airborne or on ground

= 5	No alert, SPI, aircraft airborne or on ground

6 to 7	Not assigned



bits-2/1		(TCAS)		Capability of on-board equipment

= 0	No TCAS operating

= 1	TCAS II/III operating in TA mode

= 2	TCAS II operating in TA and RA modes

= 3	TCAS III operating in TA and RA modes

First Extent

Octet No.2��8�7�6�5�4�3�2�1��ESC�ARC�AIC�0�0�0�0�0��

bit-8		(ESC)			Enhanced Surveillance Capability

					= 0	No Enhanced Surveillance Capability

					= 1	Enhanced Surveillance Capability

bit-7		(ARC)			Altitude Reporting Capability

					= 0	100 ft. granularity

					= 1	25 ft. granularity

bit-6		(AIC)			Aircraft Identification Capability

					= 0	Capability not available

					= 1	Capability available

bits 5-1	spare bits set to 0









A-2.4.18		Data Item I014/240, Aircraft Identification



Definition:	Aircraft identification (in 8 characters) obtained from an aircraft equipped with a Mode S transponder.



Format:		Six-octets fixed length Data Item.



Structure:



Octet No. 1�Octet No. 2��48�47�46�45�44�43�42�41�40�39�38�37�36�35�34�33��MSB���������������LSB��



Octet No. 3�Octet No. 4��32�31�30�29�28�27�26�25�24�23�22�21�20�19�18�17��MSB���������������LSB��



Octet No. 5�Octet No. 6��16�15�14�13�12�11�10�9�8�7�6�5�4�3�2�1�����������������LSB��

bits-48/1	Characters 1-8 (coded on 6 bits each) defining aircraft identification when flight plan is available or the registration marking when no flight plan is available.

�



A-2.4.19			Data Item I014/250, Mode S MB Data



Definition:	Mode S Comm B data as extracted from the aircraft transponder.



Format:	Repetitive Data Item starting with an one-octet Field Repetition Indicator (REP) followed by at least one BDS buffer data of seven-octets length.



Structure:



Octet No. 1��72�71�70�69�68�67�66�65��REP��



Octet No. 2�Octet No. 3��64�69�62�61�60�59�58�57�56�55�54�53�52�51�50�49��MSB�����������������



Octet No. 4�Octet No. 5��48�47�46�45�44�43�42�41�40�39�38�37�36�35�34�33�������������������



Octet No. 6�Octet No. 7��32�31�30�29�28�27�26�25�24�23�22�21�20�19�18�17�������������������



Octet No. 8�Octet No. 9��16�15�14�13�12�11�10�9�8�7�6�5�4�3�2�1���������LSB�BDS1�BDS2��

bits-72/65		REP)			Repetition factor



bits-64/9		MB Data)		56-bit message conveying Mode S Comm B 							 data



bits-7/5		(BDS1)		Comm B Data Buffer Store 1 Address



bits-4/1		(BDS2)		Comm B Data Buffer Store 2 Address



�

A-2.5		Transmission of Surveillance Information



A-2.5.1		Standard User Application Profile





The tables below illustrate the Standard User Application Profile for the transmission of data from cooperative surveillance sources and the SSFS.  If data items are not listed in this table, their dissemination to the SSFS is optional.



The following standard UAP shown in Table A-XIII and A-XIV shall be used for the transmission of surface cooperative surveillance data:



Table A-XIII- Standard UAP for Transmission of surface cooperative 

Surveillance Reports

FRN�Data Item�Information�Length in octets��1�I014/010�Source Identity Code�1��2�I014/140�Time of Day�3��3�I014/020 �Radar Target Descriptor�1+��4�I014/045�Target Position Referenced to ATC Tower Cab�4��5�I014/070�Mode 3/A Identification Code in octal representation�2��6�I014/090�Mode C Code in Binary Representation�2��7�I014/190�Receiver Selection�2��FX�-�Field Extension Indicator�-��8�I014/220�Aircraft Address�3��9�I014/240�Aircraft Identification�6��10�I014/100 �Target Tracker Related Info�1��11�I014/046�Target Position Referenced to ATC Tower Cab�4��12�I014/161�Track/Plot Number�2��13�I014/092�Tracked Report Altitude�2��14�-�Spare�-��FX�-�Field Extension Indicator�-��

In the above table:



The first column indicates the Field Reference Number (FRN) associated to each Data Item used in the UAP;

The fourth column gives the format and the length of each item, a stand-alone figure indicates the octet-count of a fixed -length Data Item, 1+ indicates a variable length Data Item comprising a first part of 1 octet followed by n-octets as necessary.
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