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1.0 Background

RTCA has published a protocol to support broadcast of Flight Information Services-Broadcast (FIS-B) over various data links.  Within the USA, commercial FIS data link services are evolving and the FAA has established agreements with two vendors to provide FIS-B data link services using VHF aeronautical spectrum.  Therefore RTCA established minimum standards as contained in the RTCA DO-267 “Minimum Aviation System Performance Standards (MASPS) for Flight Information Services-Broadcast (FIS-B), March 27, 2001.

Figure 1 illustrates a notional FIS-B data link system.  DO-267 focuses on the interoperability between points B and C and at point D in Figure 1; it does not attempt to define the total end-to-end system performance standards.  The MASPS establishes requirements for the Data Link Services (DLS) layer protocol that links the infrastructure of steps 1, 2, and 3 with the on-board display and processor of step 5.  The MASPS also establishes additional requirements to ensure consistency of the FIS-B presentation at the pilot interface, point D in Figure 1.


[image: image1.wmf](a) Notional Hardware/Processing View of FIS-B Architecture

(b) Notional Protocol Stack View of FIS-B Architecture
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 Figure 1 FIS-B Data Link System
Some specific objectives of the FIS-B MASPS are:

· Establish standards for digital data link broadcast communications, independent of the Radio Frequency (RF) spectrum.

· Provide flexibility in data format structure to accommodate evolving technologies in data sources and data processing techniques.

· Provide capabilities to ensure integrity of data transmissions.

· Establish standards for cockpit presentation of FIS products independent of other functions.

· Support interoperability between providers of ground and airborne processing systems, that is, between points B and C of Figure 1.

· Assure the maximum possible consistency in product set, pilot presentation, that is, at point D in Figure 1.

This paper will outline the key elements of the communications protocol contained in the FIS-B MASPS (DO-267).  No material will be included related to the standards for cockpit presentation of FIS products.

2.0 Discussion

The broadcast data link described in DO-267 includes an FIS-B Application Service Element (ASE) that provides connectionless unacknowledged protocol services.  The ASE supports multiple broadcast transmissions of the same message to improve the reliability of the FIS-B unacknowledged broadcast system.  The ASE also provides for the segmentation (and reassembly) of large data files into Application Protocol Data Units (APDUs).  Segmenting large application data files into smaller APDUs reduces the amount of data lost due to any data link impairments.

The organization of the FIS-B broadcast network interface described in DO-267 (Figure 1, points B and C) is illustrated in Figure 2 below.  It consists of a physical layer, an International Standards Organization (ISO) standard-based Data Link Services (DLS) layer, a Network layer, an FIS-B Application Service Element (ASE), and an FIS-B Application.  The physical layer is supplied by the manufacture with all the other layers/elements defined in DO-267.

FIS-B Application

FIS-B Application Service Element (ASE)

Network Layer

Data Link Services (DLS) Layer (Frame Layer)

Physical Layer (Manufacturer Supplied)

Figure 2 Connectionless Unacknowledged Broadcast Organization

2.1 Data Link Services (DLS) Layer

The main services provided by the Data Link Services (DLS) layer are frame processing, source broadcast station identification, broadcast addressing, and error detection.  FIS-B frames conform to the ISO standard High-level Data Link Control (HDLC) protocol as described in ISO/IEC specifications 3309 and 4335.  Any exceptions to strict compliance with ISO 3309 are outlined in DO-267.  The overall format of the FIS-B frame, including the fields and their sizes in octets, is shown in Figure 3.

Flag
Address
Link Control
Information Field
FCS
Flag

1
1-4 or 8
1
N
2
1

Figure 3 Data Link Services Layer Format

The Link Control Field of all FIS-B frames contains the 8-bit value 11000000, indicating that the frame is an Unnumbered Information (i.e., broadcast) frame as specified in ISO/IEC 4335.

The Information Field contains a complete FIS-B APDU.  If the FIS-B Unnumbered Information (UI) frame fails the Frame Check Sequence (FCS) error detection test, the Information Field contained in that frame is discarded.

2.2 Network Layer

The Network Layer is simplified and only uses the ISO/IEC TR 9577 as mechanism to specify a subnetwork protocol identification using the initial field of the APDU; the FIS-B APDU Identifier (ID) field in the APDU Header (See Figure 4 below).  No other network layer functions are performed.

2.3 FIS-B Application Service Element (ASE)

The FIS-B ASE segments large data units (files) from an FIS-B applications on the ground and reassembles them in the air.  The ASE also provides application product filtering and data conversion services using the various fields included in the APDU such as the Geographic Locator or the Applications Method (Compression Type).  

2.3.1 Application Protocol Data Unit (APDU)

APDUs are the smallest incremental units of data conveyed to the airborne FIS-B Application Layer.  The APDU consists of a Header and a Payload.  The APDU Payload follows the APDU Header and contains all or segmented portions of an FIS-B Product File.  The minimum specifications for FIS-B Product Files, or the reference source for any proprietary products, are contained in a separate Appendix to DO-267.

APDU

APDU Header 
APDU Payload

There are basically two types of APDUs depending on the application and the system design:

· Independent in that receipt of a single APDU of that type will result in some data that can be accessed by the pilot independent of any APDUs that precede or follow it

· Linked in that receipt of an APDU of this type is part of a larger sequence of APDUs, and may not be accessible to the pilot until others in the sequence of APDUs are received and converted to a Product File.

2.3.2 APDU Header

The APDU Header fields contain all of the information necessary for the receiving end of the network to process, store, and display an FIS-B Product File.  Product Files that are too large for transmission in a single APDU may be segmented into multiple APDUs.  In this event, the Segmentation Flag is set to indicate use of the Segmentation Data field, and Product File segments (or APDU Payloads) are individually numbered and sequenced.

The APDU structure begins with an APDU Header consisting of data fields as shown in Figure 4: FIS-B APDU Identifier, Product Descriptor, Segmentation Flag, APDU Header Time, and an optional Segmentation Data Block.  Figure 6 provides a graphic outline of all the header fields.  ASN.1 or an equivalent means is used to define the syntax of the APDU Header and is encoded and decoded in accordance with Packed Encoding Rules (PER) standard, ISO/IEC 8825-2.

Field
Number of bits

APDU Identifier (ID)
16 bits (two bytes, 0xFF and 0xFE)

Product Descriptor fields (Note:  Field size will vary based on the options included.)
42 bits (All options included)


34 bits (App. Methods omitted, Geo. Locator included)


22 bits (Geo. Locator omitted, App. Methods included)


14 bits (No options included)

Segmentation Flag 
1 bit

Header Time


Time Option Bits
2 bits

Date (optional)
9 bits (if included)

Month of year 
4 bits 

Day of Month 
5 bits 

UTC Time Hours
5 bits

Time Minutes
6 bits

Time Seconds (optional)
6 bits (if included)

Segmentation Data Block (optional)
24 bits total (if included)

Product File Length
12 bits

Number
12 bits

Zero Padding Bits
0-7 bits to force octet-alignment

Figure 4 FIS-B APDU Header Format

2.3.2.1 APDU Identifier (ID)

The APDU Identifier (ID) field is composed of two bytes used to uniquely identify FIS-B broadcast messages in accordance with the recommendations of ISO/ IEC TR 9577.  These bytes facilitate subnetwork access protocol (SNAcP) identification in the event of multiple concurrent subnetwork use (i.e., FIS-B along with HFDL, SATCOM DL, VDL Mode 2, or ACARS).  FIS-B uses the bit definitions 0xFF (termed the Initial Protocol Identifier, or IPI) and 0xFE (termed the Subsequent Protocol Identifier, or SPI) respectively, or 11111111 11111110.
Note: The IPI byte encoding of all-ones (0xFF) is reserved by ISO/IEC TR 9577 to allow for the specification of additional subnetwork protocols beyond those explicitly defined in the ISO document.  When this form of IPI encoding is employed, a second byte (the SPI) is used to specify the actual subnetwork protocol in use.  The "ACARS Over AVLC" (AOA) subnetwork protocol (used to provide backwards compatibility for ACARS applications to operate over VDL) currently specifies the SPI encoding of 0xFF.

FIS-B has selected the SPI encoding of 0xFE (11111110) to avoid conflict with future applications that will use the Unnumbered Information (UI)link layer frame and to require a minimum of regulatory co-ordination.  While the requirement for the SPI encoding of OxFE is media independent, the requirement has been adopted by the RTCA SC172 VDL committee, and  is being submitted to ICAO AMCP Working Group M  for incorporation into the VDL Mode 2 SARPs/Technical Manual.
2.3.2.2 Product Descriptor

The Product Descriptor identifies the broadcast application (i.e., the particular FIS-B Product File), the optional Applications Methods (compression and geographic reference), the optional Geographic Locator, and contains the Provider-Specific Flag Bit associated with the Product File as listed in Figure 5.

The Application Methods Flag Bit is set to 1 if the optional Applications Methods fields are to be included.  The Applications Methods Flag Bit is cleared to 0 if the Applications Methods fields are to be omitted.

The Geographic Locator Flag Bit identifies whether the optional Geographic Locator is included. 

The Provider-Specific Flag Bit is reserved as a special indicator flag that may be utilized for a provider-specific function, such as indicating payload encryption.

The Product Identifier (ID) describes to the avionics receiver the FIS-B product contained in the APDU Payload field.  A separate table in DO-267 lists the products supported, together with their Product Identifiers.  Each entry in the table represents a type of FIS Product (text, graphic, gridded, generic, etc) and there is a description of the content and format of the data in that FIS-B Product File in a separate Annex in DO-267.

Field
Number of bits

Application Methods Flag Bit
1 bit

Geographic Locator Flag Bit
1 bit

Provider-Specific Flag Bit 
1 bit

Product Identifier
11 bits

Application Methods (optional)
8 bits (if present)

         Compression Method
4 bits

         Geographic Reference Method
4 bits

Geographic Locator (region) (optional)
20 bits (if present)

Figure 5 Format of the FIS-B Product Descriptor

3.0 Summary

RTCA has published a protocol to support Flight Information Services-Broadcast (FIS-B) over various data links.  The RTCA FIS-B MASPS is based on ISO standards and includes an FIS-B Application Service Element (ASE) that provides connectionless unacknowledged protocol services.

The RTCA FIS-B MASPS currently includes a table (or registry) of FIS Product Identifiers with a corresponding Appendix (APDU Payload Encoding) that describes the content and format of the data in each FIS Product File.  The RTCA goal is to have the table (or registry) of FIS Product Identifiers and the corresponding APDU Payload Encoding Appendix published as a separate, non-RTCA document.

In conclusion, the FIS-B MASPS (DO-267) has already been used as the basis for avionics certification by Honeywell International for their VDL Mode 2 FIS Data Link (FISDL) service.  During the coming year 2002, it is anticipated that a satellite communications based FIS data link service will also use DO-267 as the basis for certification.
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Figure 6 APDU Header Layouts
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5.0 Abbreviations

ACARS
Aircraft Communications, Addressing and Reporting System

AOA
ACARS Over AVLC

APDU
Application Protocol Data Unit

ASE
Application Service Element

ASN.1
Abstract Syntax Notation, version one

DLS
Data Link Services

FCS
Frame Check Sequence

FIS-B
Flight Information Services Broadcast

FISDL
Flight Information Service Data Link

HDLC
High-level Data Link Control 

HFDL
High Frequency Data Link

ICAO
International Civil Aviation Organization

IEC
International Electrotechnical Commission

IFR
Instrument Flight Rules

IPI
Initial Protocol Identifier

ISO
International Standards Organization

MAC
Media Access Control

MASPS
Minimum Aviation System Performance Standards

OSI
Open Systems Interconnection

PER
Packed Encoding Rules (ASN.1)

SARPs 
Standards and Recommended Practices (ICAO).

SATCOM 
Satellite Communications

SNAcP
SubNetwork Access Protocol

SPI
Subsequent Protocol Identifier

UI
Unnumbered Information

UTC
Coordinated Universal Time

VDL
VHF Digital Link

VDLM2
VHF Digital Link Mode 2

VDR
VHF Digital Radio

VHF
Very High Frequency (30-300 MHz)

VME
VDL Management Entity

W3C
World Wide Web Consortium

Summary:


This information paper provides an overview of a Flight Information Services-Broadcast (FIS-B) protocol that can be used in any broadcast medium (i.e., VHF, satellite, etc).  RTCA has published the DO-267, “Minimum Aviation System Performance Standards (MASPS) for FIS-B, March 27, 2001.  The FIS-B MASPS supports broadcasts of FIS as non-control, advisory information needed by pilots to operate more safely and efficiently in the National Airspace System (NAS) and in international airspace.
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(a) Notional Hardware/Processing View of FIS-B Architecture







(b) Notional Protocol Stack View of FIS-B Architecture







MASPS







DLS







Media 







MAC







Media 







Physical







Media 







MAC







Media 







Physical







MASPS







DLS







Media 







MAC







Media 







Physical







MASPS







DLS







Media 







MAC







Media 







Physical







RF







MASPS







DLS







Media 







MAC







Media 







Physical







Media-to-RF LINK 







INTERWORKING







RF LINK-to-Media







INTERWORKING







Media 







MAC







Media 







Physical







B







C







STEP 2 or 3







Transmitter







Receiver







Avionics







e.g., 10Base T







e.g., VDL, SATCOM







e.g., ARINC 429







STEP 4:







RF Segment







Digital







Data Link







Broadcast







Transmitter







Receiver







STEP 4:







RF Segment







Digital







Data Link







Broadcast







Transmitter







Receiver







STEP 4:







RF Segment







Digital







Data Link







Broadcast







Transmitter







Receiver







STEP 1:







Sensors







&







Observations







&







Other Data







STEP 2:







Product







Generation







 &







Distribution







STEP 3:







Processing







&







APDU 







Generation







STEP 5:







Decode







& Display







+







User







Applications







STEP 4:







RF Segment







Digital







Data Link







Broadcast







Transmitter







Receiver







C







D







A







(Other Air-Ground







Networks)







B












_1038210369.doc


Flag Name







Bit ID







0







0







0







Field







Value







0







0







0







1







1







0







1







0







2







0







1







1







3







1







0







0







4







1







0







1







5







1







1







0







6







7-15







Compression Method (Opt.)







Bit ID







0







0







0







Field







Value







0







0







0







1







1







0







1







0







2







0







1







1







3







1







0







0







4







1







0







1







5







1







1







0







6







Geo. Reference Method (Opt.)







3







2







1







3







2







1







Bit ID







Day







Field







Value







0







0







1







1







0







1







0







2







0







1







1







3







1







0







0







4







1







0







1







5







1







1







0







6







1







1







1







7







Day of Month (Opt.)







3







2







1







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







8







0







0







1







9







0







1







0







10







0







1







1







11







1







0







0







12







1







0







1







13







1







1







0







14







1







1







1







15







0







0







0







0







0







0







0







0







1







1







1







1







1







1







1







1







0







0







0







16







0







0







1







17







0







1







0







18







0







1







1







19







1







0







0







20







1







0







1







21







1







1







0







22







1







1







1







23







0







0







0







0







0







0







0







0







0







0







0







24







0







0







1







25







0







1







0







26







0







1







1







27







1







0







0







28







1







0







1







29







1







1







0







30







1







1







1







31







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







5







4







Bit ID







Time







0







0







0







Field







Value







0







0







0







1







1







0







1







0







2







0







1







1







3







1







0







0







4







1







0







1







5







1







1







0







6







1







1







1







7







 Hours







3







2







1







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







8







0







0







1







9







0







1







0







10







0







1







1







11







1







0







0







12







1







0







1







13







1







1







0







14







1







1







1







15







0







0







0







0







0







0







0







0







1







1







1







1







1







1







1







1







0







0







0







16







0







0







1







17







0







1







0







18







0







1







1







19







1







0







0







20







1







0







1







21







1







1







0







22







1







1







1







23







0







0







0







0







0







0







0







0







1







1







1







1







1







1







1







1







5







4







12 AM







1 AM







2 AM







3 AM







4 AM







5 AM







6 AM







7 AM







8 AM







9 AM







10 AM







11 AM







12 PM







1 PM







2 PM







3 PM







4 PM







5 PM







6 PM







7 PM







8 PM







9 PM







10 PM







11 PM







24 - 31 Unused







Bit ID







Min. /







Sec.







0







0







0







Field







Value







0







0







0







1







1







0







1







0







2







0







1







1







3







1







0







0







4







1







0







1







5







1







1







0







6







1







1







1







7







Minutes /







Seconds  (Opt.)







3







2







1







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







8







0







0







1







9







0







1







0







10







0







1







1







11







1







0







0







12







1







0







1







13







1







1







0







14







1







1







1







15







0







0







0







0







0







0







0







0







1







1







1







1







1







1







1







1







0







0







0







16







0







0







1







17







0







1







0







18







0







1







1







19







1







0







0







20







1







0







1







21







1







1







0







22







1







1







1







23







0







0







0







0







0







0







0







0







0







0







0







24







0







0







1







25







0







1







0







26







0







1







1







27







1







0







0







28







1







0







1







29







1







1







0







30







1







1







1







31







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







5







4







Bit ID







Min. /







Sec.







0







0







0







Field







Value







32







0







0







1







33







0







1







0







34







0







1







1







35







1







0







0







36







1







0







1







37







1







1







0







38







1







1







1







39







Minutes /







Seconds cont. (Opt.)







3







2







1







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







40







0







0







1







41







0







1







0







42







0







1







1







43







1







0







0







44







1







0







1







45







1







1







0







46







1







1







1







47







0







0







0







0







0







0







0







0







1







1







1







1







1







1







1







1







0







0







0







48







0







0







1







49







0







1







0







50







0







1







1







51







1







0







0







52







1







0







1







53







1







1







0







54







1







1







1







55







0







0







0







0







0







0







0







0







0







0







0







56







0







0







1







57







0







1







0







58







0







1







1







59







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







5







4







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







0







6







0







1







2







3







4







5







6







7







8







9







10







11







12







13







14







15







16







17







18







19







20







21







22







23







24







25







26







27







28







29







30







31







6







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







1







60 - 63 Unused







32







33







34







35







36







37







38







39







40







41







42







43







44







45







46







47







48







49







50







51







52







53







54







55







56







57







58







59







0







0







0







0







0







0







0







4







0







0







0







0







0







0







0







4







8-15







Description







None







Run Length Encoding 1







Run Length Encoding 2







Deflate







Weather Huffman Method







PNG







MNG







Reserved







Reserved







Geographic Locator (Optional)







0-180, N-S, 2 deg







res







0-360, W-E, 2 deg res







S and E,







2 deg. res







Bit  ID







Product ID







Description







Type







Prod







ID







Product ID







1







1







1







0







9







8







7







6







5







4







3







2







1







0







0







0







0







0







0







0







0







0







0







0







METAR and SPECI







Text







0







0







0







0







0







0







0







0







0







0







1







TAF and Amended TAF







Text







0







0







0







0







0







0







0







0







0







1







0







SIGMET







Text







0







0







0







0







0







0







0







0







0







1







1







Convective SIGMET







Text







0







0







0







0







0







0







0







0







1







0







0







AIRMET







Text







0







0







0







0







0







0







0







0







1







0







1







PIREP







Text







0







0







0







0







0







0







0







0







1







1







0







AWW







Text







0







0







0







0







0







0







0







0







1







1







1







Winds and Temp Aloft







Text







0







0







0







0







0







1







1







0







0







1







1







National NEXRAD, Type0







Graphic







0







0







0







0







0







1







1







0







1







0







0







National NEXRAD, Type1







Graphic







0







0







0







0







0







1







1







0







1







0







1







National NEXRAD, Type2







Graphic







0







0







0







0







0







1







1







0







1







1







0







National NEXRAD, Type3







Graphic







0







0







0







0







0







1







1







0







1







1







1







Regional NEXRAD, Type0







Graphic







0







0







0







0







0







1







1







1







0







0







0







Regional NEXRAD, Type1







Graphic







0







0







0







0







0







1







1







1







0







0







1







Regional NEXRAD, Type2







Graphic







0







0







0







0







0







1







1







1







0







1







0







Regional NEXRAD, Type3







Graphic







0







0







0







0







0







1







1







1







0







1







1







Individual NEXRAD, Type0







Graphic







0







0







0







0







0







1







1







1







1







0







0







Individual NEXRAD, Type1







Graphic







0







0







0







0







0







1







1







1







1







0







1







Individual NEXRAD, Type2







Graphic







0







0







0







0







0







1







1







1







1







1







0







Individual NEXRAD, Type3







Graphic







0







1







2







3







4







5







6







7







51







52







53







54







55







56







57







58







59







60







61







62







63-80 Reserved







8-50 Reserved







0







0







0







0







1







0







1







0







0







0







1







Radar echo tops, scheme 1







Graphic







0







0







0







0







1







0







1







0







0







1







0







Radar echo tops, scheme 2







Graphic







0







0







0







0







1







0







1







0







0







1







1







Storm tops and velocity







Graphic







0







0







0







0







1







1







0







0







1







0







1







Lightning Strike type 1







Graphic







0







0







0







0







1







1







0







0







1







1







0







Lightning Strike type 2







Graphic







0







0







0







1







0







0







1







0







1







1







1







Point phenomena, vector format







Graphic







0







0







0







1







1







0







0







1







0







0







1







Surface conditions/winter precip







Graphic







0







0







0







1







1







0







0







1







0







1







0







Surface weather systems







Graphic







0







0







0







1







1







1







1







1







1







1







0







AIRMET, SIGMET Bitmap Enc







Graphic







255-350 Reserved







203-253 Reserved







81







82







83







101







102







151







201







202







254







152-200 Reserved







103-150 Reserved







84-100 Reserved







0







0







1







0







1







0







1







1







1







1







1







System Information







Text/bin







352-400 Reserved







351







Product Descriptor (14, 22, 34 or 42 bits)







FIS-B APDU ID







(16 bits)







Comp.







(4 bits)







Geo Ref







(4 bits)







Geographic Locator







(Optional, 20 bits)







 APDU Header Time (13 or 28 bits)







Day of







Mth(Opt 5







bits)







 Hours







(5 bits)







 Minutes







(6 bits)







 Seconds







(Opt. 6 bits)







Product File Length







(12 bits)







APDU Number







(12 bits)







APDU Header (48 to 112 bits)







Product ID







(11 bits)







Segmentation Data Block (Optional 24 bits)







Zero Pad







(0 - 7 bits A/R)







S







f







l







a







g







0







P







f







0







0







0







0







0







T







Opt







2







bits







G







f







0







0







1







1







1







0







7







Global Block Representation







Continued above







Mth. of







Yr(Opt.







4 bits)







Bit ID







Month







Field







Value







0







0







1







0







1







0







0







1







1







1







0







0







1







0







1







1







1







0







1







1







1







Month of Year (Opt.)







3







2







1







0







0







0







0







0







0







0







0







0







0







0







0







1







0







1







0







0







1







1







1







0







0







1







0







1







13







1







1







0







1







1







1







1







1







1







1







1







1







1







1







4







App. Method (Optional)







Unused







1







2







3







4







5







6







7







8







9







10







11







12







1







2







3







4







5







6







7







8







9







10







11







12







14







15







Unused







Unused







Description







Discrete List







Cylindrical Equidistant







Lambertian







Polar Stereographic







GeoTIFF File Format







Single Text File







Multiple Text Products File







1







2







3







4







5







6







7







8







9







10







11







12







13







14







15







16







17







18







19







20







21







22







23







24







25







26







27







28







29







30







31







Unused







Bit







Value







0







1







Option Flags







Description







Seg Fields omitted







Seg Field included







Segmentation







0







Day of Month and Month of







Year omitted







1







0







1







Day of Month and Month of







Year included







Seconds omitted







Seconds included







Time Flag #1







Time Flag #2







0







0







0







0







0







0







0







0







0







0







0







Unused







Lat







Long







Extent







8







2







1







5







3







6







5







4







7







3







2







1







4







5







4







3







6







2







1







7







405-2047 Reserved







Generic Raster Scan, Type 1







Graphic







401







Generic Text, Type 1







Text







402







Generic Vector, Type 1







Graphic







403







404







Generic Symbolic, Type 1







Graphic







0







1







0







1







Method Fields omitted







Method Fields included







Geo Loc Field omitted







Geo Loc Field included







Application Method







Geographic Locator







0







0







1







1







0







0







1







0







0







0







1







0







0







1







1







0







0







1







0







0







1







0







0







0







1







1







0







0







1







0







0







1







1







0







0







1







1







0







0







1







0







1







0







0







A







f







1







1







1







1







1







1







1







1







1







1







1







1







1







1







0







1







0







1







Provider Specific







Provider Specific







Provider-Specific Flag Bit












