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1. Introduction

1.1. PURPOSE

The purpose of this document is to define the data interface to the serial communication and
control panel ports of the Garmin AT UAT Data Link Sensor, model GDL 90 (P/N 430-6081-
Ixx-xxx). The GDL 90 complies with the requirements of this document when configured for the
“Traffic Alert” and "Pass-through" interfaces (see §1.3 for a summary of these interfaces).

1.2. SCOPE

This document describes the format of the serial data sent to and received by the GDL 90. Not
all serial messages defined will necessarily be supported in any given installation of the GDL 90.
Some configurations only have a subset of these messages. See the GDL 90 Installation Manual
for the configuration options.

The control panel interface is included in this document. Information on altitude sources can be
found in the GDL 90 Installation Manual.

For the purposes of this document, the device to which the GDL 90 is attached is assumed to be a
multi-function display, and is referred to here as “the Display” or “MFD” interchangeably.

Certain features described in this document apply only to specific GDL 90 software versions.
GDL 90 units are marked on the configuration label with SW Mod Level. Features that apply to
certain version of GDL 90 are identified by the text “SW Mod x”, where ‘X’ is replaced with the
appropriate level. Unless otherwise stated, the specifications apply to SW Mod B only.

Summary of SW Mod Levels:
SW Mod B = Ver 2.0 (supports the Public IC)
SW Mod C = Ver 2.1 (adds Ownship Geometric Altitude, additional status bits)
SW Mod D = Ver 2.2. (converts TIS-B call sign ‘dash’ to ‘space’ for less display clutter)

1.3. INTERFACE TYPES

This specification describes two types of interfaces to the Display. The type of interface being
used is specified by the GDL 90 installation configuration.

The first is the “Traffic Alert” interface. When enabled by the GDL 90 configuration, this
interface provides conflict alerts for proximate traffic that are projected to enter the protected
zone surrounding the ownship position.

The second interface is the “Pass-through” interface. This interface does not provide conflict
alerts. The output reports under this interface consist of the message payloads that are received
over the UAT data link, without modification. Due to constraints on the interface bandwidth,
received UAT messages are filtered by range from ownship.

See Table 2 for a listing of which Messages the GDL 90 uses for each of these interface types.

June 5, 2007 1
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1.4. DISCLAIMER FOR DISPLAY VENDORS

Manufacturers of display devices that use the information contained in this document for
interface to the GDL 90 UAT transceiver are required to ensure that their display devices show
the following message every time such display device is turned on or activated. This message
may not be altered, changed, or abbreviated.

Traffic and weather information displayed is advisory only; it is the pilot’s responsibility to see
and avoid traffic and to determine the weather conditions. You assume total responsibility and
risk associated with using all such information. You agree with and accept the content of this
disclaimer by using this equipment.

1.5. DISCLAIMER; NO WARRANTY; LIMITATION OF LIABILITY

ALL TRAFFIC AND WEATHER INFORMATION MADE AVAILABLE THROUGH
USE OF THE GDL 90 IS ADVISORY ONLY. IT IS THE PILOT’S RESPONSIBILITY
TO SEE AND AVOID TRAFFIC AND TO DETERMINE THE WEATHER
CONDITIONS. ALL SUCH INFORMATION IS DEEMED RELIABLE BUT IS NOT
GUARANTEED AND SHOULD BE INDEPENDENTLY VERIFIED. THE GDL 90
CANNOT, AND DOES NOT, VERIFY THE INFORMATION TRANSMITTED OR
DISPLAYED. THE USER ASSUMES TOTAL RESPONSIBILITY AND RISK
ASSOCIATED WITH USING ALL SUCH INFORMATION.

USE OF THIS DOCUMENT IS AT THE USER’S SOLE RISK. THIS DOCUMENT IS
PROVIDED ON AN “AS IS” AND “AS AVAILABLE” BASIS. TO THE MAXIMUM
EXTENT PERMITTED BY APPLICABLE LAW, GARMIN AT AND ITS
AFFILIATES EXPRESSLY DISCLAIM ALL WARRANTIES AND CONDITIONS,
WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING, BUT NOT
LIMITED TO, IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR
A PARTICULAR PURPOSE, TITLE, AND NON-INFRINGEMENT OF THIRD
PARTY RIGHTS. GARMIN AT AND ITS AFFILIATES DO NOT MAKE ANY
WARRANTY WITH REGARD TO THIS DOCUMENT AND THE INFORMATION
CONTAINED THEREIN. NEITHER GARMIN AT NOR ITS AFFILIATES
WARRANT THAT THIS DOCUMENT WILL MEET ANY USER’S NEEDS OR
REQUIREMENTS, OR THAT ANY DEVICE CAN BE MADE TO INTERFACE
WITH THE GDL 90, OR THAT THE INFORMATION CONTAINED IN THIS
DOCUMENT IS ERROR-FREE, OR THAT DEFECTS WILL BE CORRECTED.
SOME JURISDICTIONS DO NOT ALLOW LIMITATIONS ON IMPLIED
WARRANTIES, SO THE ABOVE LIMITATIONS MAY NOT APPLY TO YOU AND
YOU MAY HAVE OTHER LEGAL RIGHTS THAT VARY BY JURISDICTION.

Page 2 June 5, 2007




GDL 90 Data Interface Specification 560-1058-00 Rev A

IN NO EVENT SHALL GARMIN AT OR ITS AFFILIATES BE LIABLE FOR ANY
SPECIAL, INCIDENTAL, CONSEQUENTIAL, INDIRECT, EXEMPLARY OR
PUNITIVE DAMAGES, INCLUDING WITHOUT LIMITATION LOSS OF USE,
PROFITS, REVENUE OR DATA, HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, EVEN IF GARMIN AT AND/OR ITS AFFILIATES HAS/HAVE BEEN
SPECIFICALLY ADVISED IN ADVANCE OF THE POSSIBILITY OF SUCH
DAMAGES. REGARDLESS OF THE FORM OF THE DAMAGE, THE ONLY
LIABILITY GARMIN AT OR ITS AFFILIATES WILL HAVE TO LICENSEE OR
ANY OTHER PERSON WILL BE LIMITED TO $100. THESE DAMAGE
LIMITATIONS SHALL APPLY NOTWITHSTANDING ANY FAILURE OF
ESSENTIAL PURPOSE OF ANY LIMITED REMEDY. BECAUSE SOME STATES
AND JURISDICTIONS DO NOT ALLOW THE EXCLUSION OR LIMITATION OF
LIABILITY, THE ABOVE LIMITATIONS MAY NOT APPLY TO YOU.

1.6. GLOSSARY

ADS-B : Automatic Dependant Surveillance - Broadcast

CSA : Conflict Situational Awareness.

FIS-B : Flight Information System - Broadcast

MASPS : Minimum Aviation System Performance Specifications
MOPS : Minimum Operational Performance Specifications
TIS-B : Traffic Information System - Broadcast

UAT : Universal Access Transceiver

June 5, 2007 Page 3



GDL 90 Data Interface Specification 560-1058-00 Rev A

2. RS-422 Bus Message Structure

2.1. PHYSICAL INTERFACE

The GDL 90 supports a bi-directional asynchronous communication interface using RS-422
signaling. The communication port is configured for the following characteristics:

Baud Rate: 38,400 (nominal)
Start Bits: 1

Data length: 8 bits

Stop Bits: 1

Parity: None

Flow Control: None

Electrically, RS-422 uses a differential signal pair driven from a single +5.0 volt supply. The two
signals of the pair are referred to as ‘A’ and ‘B’. The Mark (or ONE) condition is indicated by
the ‘A’ signal being at a higher voltage than the ‘B’ signal.

Bit and Byte order:

By convention, asynchronous serial communication transmits byte-wise data over the interface
with the least-significant bit first, immediately following the Start bit. The most significant bit is
followed by the Stop bit.

In this document, the least significant bit of a byte is referred to as Bit 0, carries a weight of
1 (decimal), and 1s depicted as the right-most bit. The most-significant bit of a byte is referred to as
Bit 7, carries a weight of 128 gecimar), and is depicted as the left-most bit.

In this document, use of hexadecimal notation is indicated by preceding the data with the
characters "0x--". The leftmost character represents the 4 most significant bits.

Electrical Connections:
The electrical connections to the GDL 90 RS-422 port are shown in Table 1.

Table 1 - Interface Connections

Signal Name Direction Connector Pin
Tx-A Out of GDL 90 J2-Pin 11
Tx-B Out of GDL 90 J2 - Pin 29
Rx-A Into GDL 90 J2 - Pin 10
Rx-B Into GDL 90 J2 - Pin 28
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2.2. MESSAGE STRUCTURE OVERVIEW

The datalink message structure is based on "Async HDLC", as described in RTCA/DO-267
(Section 3.4.3.2). Certain modifications have been made where appropriate for the intended
application. Since the UAT datalink is intended for broadcast services only, an avionics datalink
interface need support only a datagram service, with no provisions for addressed or connected
modes of communication. These modifications serve to optimize the avionics data interface for
simplicity and data flow efficiency.

2.2.1. Datalink Structure and Processing

The basic message structure is as follows (see Figure 1):
1) A Flag Byte character (0x7E).
2) A one-byte Message ID which specifies the type of message being transmitted.
3) The Message Data, which can be of variable lengths.
4) A message Frame Check Sequence (FCS). The FCS is a 16-bit CRC with the least significant byte
first.
5) Another Flag Byte character (0x7E).

Figure 1 - Message Structure

Message Message Frame Check
ID Data Sequence
(Byte 1) (Bytes 2 through N) (2 bytes - LSB first)

Flag
Byte

Flag
Byte

Binary transparency is provided by use of the "byte-stuffing" technique. To include a data byte
that coincides with either a Flag Byte (0x7E) or Control-Escape character (0x7D) within a
message, each is converted into a unique two-byte sequence.

To prepare a message for transmission, wherever a 0x7D or 0x7E byte is found in between the
two Flag Bytes, a Control-Escape character is inserted, followed by the original byte XOR’ed
with the value 0x20. Using this method, the Control-Escape and Flag Byte characters only
appear in a message for framing or byte-stuffing purposes.

On reception, any Control-Escape characters found are discarded, and the following byte is
included in the message after being converted to its original form by XOR’ing with the value
0x20.

For example:
start of message ID #2 with second byte 0x7E: ““OX7E 0x02 Ox7D Ox5E ..”
start of message ID #3 with second byte 0x7D: ““Ox7E 0x03 Ox7D Ox5D ..”
end of message with CRC value of 0x7D 0x7E: *“..0x7D Ox5D Ox7D OxX5E Ox7E”

Note that on transmit, the FCS must be calculated on the message data prior to the byte-stuffing
process. Similarly, on reception the byte-stuffing must be removed prior to checking the FCS.

The steps to construct a message for transmission are as follows:
1) Assemble the message with the Message ID byte included.
2) Calculate the FCS and append it to the end of the message (least significant byte first).
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3) Find all of the Control-Escape and Flag Byte characters in the message and make the conversion.
4) Frame the message by adding Flag Byte characters to the beginning and the end of the message.

If two messages are being sent back-to-back, it is necessary to have two Flag Bytes in a row.
Several messages sent in sequence should appear as:

“OX7E <messagel> OX7E OX7E <message2> OX7E .. OX7E <messageN> Ox7E”

The steps for message reception are as follows:

1) Look for a Flag Byte character.

2) Save all characters until another Flag Byte character is received.

3) Look for all Control-Escape characters in the saved string. Discard each one found, and XOR the
following character with 0x20. The resulting character should equal either 0x7D or 0x7E.

4) Calculate the FCS on the clear message— not including the Start Flag, End Flag, or the FCS itself. The
calculated FCS should match the FCS characters in the message. If not, discard the message.

5) The message has been authenticated and is ready for use.

2.2.2. Message ID

In order to provision for future inclusion of a data link address field, the Message ID is
represented by the 7 least-significant bits of the byte immediately following the initial Flag byte.
In equipment that complies with this version of this interface document, the most significant bit
of the Message ID will always be ZERO, so that the Message ID can be treated as an 8-bit value
with a range of 0-127 (decimal). Any messages that have a Message ID outside of this range
should be discarded.

Within this document, Message IDs are stated in decimal notation.
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2.2.3. FCS Calculation

The FCS used in this interface is a CRC-CCITT. For processing efficiency, a table-generated
CRC calculation can be used. This table contains 256 elements. The table should be calculated
at startup and left unchanged afterward. The following C code shows one method the table can
be constructed. “Crcl6Table” is an unsigned 16-bit integer array of 256 elements. An “int” is a
16-bit integer. A “long int” is a 32-bit integer.

void crclnit( void )

{
unsigned int i, bitctr, crc;
for (i = 0; 1 < 256; i++)
{
crc = (i << 8);
for (bitctr = 0; bitctr < 8; bitctr++)
{
crc = (crc << 1) ™ ((crc & 0x8000) ? 0x1021 : 0);
}
Crcl6Table[i] = crc;
}
}
The actual calculation of the CRC can be accomplished using the following function.
unsigned int crcCompute( // Return — CRC of the block
unsigned char *block, // 1 — Starting address of message
unsigned long int length, // 1 — Length of message
)
{
unsigned long int i;
unsigned int crc = 0;
for (i = 0; 1 < length; i1++)
{
crc = Crcl6Table[crc >> 8] ™ (crc << 8) ~ block[i];
}
return crc;
}

2.2.4. Message Example

The byte sequence [0x7E 0x00 0x81 0x41 0xDB 0xDO0 0x08 0x02 0xB3 0x8B 0x7E] represents
a Heartbeat message including the Flags and the CRC value.

June 5, 2007 Page 7



GDL 90 Data Interface Specification 560-1058-00 Rev A

2.3. BANDWIDTH MANAGEMENT

The GDL 90 implements a method of managing the use of the data interface bandwidth. This is
necessary because the UAT data link is capable of more throughput than the interface to the
Display can provide. The bandwidth management method is described below:

The GDL 90 application software limits the use of the data interface to 90% of the maximum
capacity. For example, with 38400 baud, and 10 bauds per byte (1 start + 8 data + 1 stop), this
gives 3,840 bytes per second. Ninety percent of this value is approximately 3,500 bytes per
second.

The 10% margin allows for some excess capacity for the byte-stuffing provisions of the datalink
interface, and acquisition of new target tracks.

Within this 90% limit, the GDL 90 will output the following messages:
e one Heartbeat message per second,
o followed by the Ownship report,
e followed by any Traffic Alert reports (if enabled),
o followed by a number of Uplink messages (configurable, maximum of 0 to 4 per second),
e followed by proximate Traffic reports,

e followed by additional Uplink messages (if extra bandwidth capacity is available).

The proximate Traffic reports are prioritized on the interface by range proximity to the ownship
position. Proximate Traffic reports can be either for non-alert targets when the “Traffic Alert”
interface is in use, or are normal targets when the “Pass-through” interface is in use.

The Uplink messages that are output first are those received from the most proximate ground
stations. If more than one Uplink message is received from the same ground station, priority is
given to the messages received in the earliest time slots. Since the ground stations rotate their
time slot usage every second, all co-located time slots are given equal service.

Note that only Uplink messages marked in the UAT Specific Header (see §4.1.1) as containing
valid application data are eligible to be output.

Certain parameters of the Bandwidth Management method (e.g. the number of Uplinks per
second) can be customized for a given installation through the GDL 90 configuration process.
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3. Message Definitions

There are several different types of messages that may be passed on the data interface. The
following tables describe the possible message formats. The sections that follow give definitions
of the report contents, and recommendations for the use of these messages by the Display.

In general, multi-byte fields are transmitted most-significant byte first, unless otherwise stated.

Table 2 presents a summary of the messages defined in this section, and for which interface
types the messages are supported. The Message ID is used as defined in Section 2.2.1. The
GDL 90 is configured at installation for which type of interface is in use.

Table 2 - Message Summary

Message 1D & Name 1/O Traffic Alert | Pass-Through Section
Interface Interface Reference
0,0 - Heartbeat Out Yes Yes §3.1
210 - Initialization In Yes Yes §3.2
710 - Uplink Data Out Yes Yes §3.3
910 - Height Above Terrain In Yes (see note) §3.7
109 - Ownship Report Out Yes Yes §3.4
Tio- gftvirtlzgzp Geometric | ¢ Yes Yes $3.8
204 - Traffic Report Out Yes - §3.5
30y, - Basic Report Out - Yes §3.6
31,0 - Long Report Out - Yes §3.6

Note: The Height Above Terrain message is not used with the Pass-through interface.

The message directions “In” and “Out” are with respect to the GDL 90. The following sections
define and discuss each message in detail.
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3.1. HEARTBEAT MESSAGE

The GDL 90 outputs a Heartbeat message at the beginning of each UTC second. The message
format is given in Table 3, and discussed further in the remainder of this section.

Table 3 - Heartbeat Message (Output)

Byte # | Name Size | Value
1 Message ID 1 0,0 = Heartbeat
2 Status Byte 1 1
Bit 7: GPS Pos Valid 1 = Position is available for ADS-B Tx
Bit 6: Maint Req'd 1 = GDL 90 Maintenance Req'd
Bit 5: IDENT 1 = IDENT talkback
Bit 4: Addr Type 1 = Address Type talkback
Bit 3: GPS Batt Low 1 = GPS Battery low voltage
Bit 2: RATCS 1 = ATC Services talkback
Bit 1: reserved -
Bit 0: UAT Initialized 1 = GDL 90 is initialized
3 Status Byte 2 1
Bit 7: Time Stamp - Seconds since 0000Z, bit 16
(MS bit)
Bit 6: CSA Requested 1 = CSA has been requested
Bit 5: CSA Not Available 1 = CSA is not available at this time
Bit 4: reserved -
Bit 3: reserved -
Bit 2: reserved -
Bit 1: reserved -
Bit 0: UTC OK 1 = UTC timing is valid
. Seconds since 0000Z, bits 15-0
4-5 Time Stamp 2 (LS byte first)
6-7 Message Counts 2 See §3.1.4
Total Length 7

The Heartbeat message provides real-time indications to the Display of the status and operation
of the GDL 90. The Heartbeat message is sent once per second in response to the UTC timing
reference signal. The Time Stamp field provides the absolute time reference in integer seconds
for the Traffic reports that follow it during the remainder of this second.

Each of the fields is described below:

3.1.1. Status Byte 1

a) Bit 7: GPS Position Valid: This bit is set to ONE by the GDL 90 when it has a valid position
fix that is being included in its transmitted ADS-B messages. MFD Recommendation:
Annunciate to the flight crew when this bit is ZERO, since it indicates that no valid ownship
data is being transmitted to other participants.
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b)

d)

2)

h)

Bit 6: Maintenance Required: This bit is set to ONE when the GDL 90 has detected a
problem that requires maintenance. MFD Recommendation: Post a message to the flight
crew when this bit is ONE, to indicate that maintenance is required.

Bit 5: IDENT talkback: This bit is set to ONE when the GDL 90 has set the IDENT
indication in its transmitted ADS-B messages. This provides feedback to the display when
the IDENT function has been activated from the control source.

Bit 4: SW Mod C: Address Type: This talkback bit is set to ONE to indicate that the GDL 90
is transmitting ADS-B messages using a temporary self-assigned (“anonymous”) address.
This provides feedback to the display regarding which type of ownship identity is being
transmitted.

If SW Mod C is not installed, this bit is undefined and is always set to ZERO.

Bit 3: GPS Battery Low: This bit is set to ONE to indicate that the GDL 90 needs
maintenance to replace its internal GPS battery. The GDL 90 continues to be capable of
normal operation, except that the time for initial GPS acquisition will be much longer than
normal.

Bit 2: SW Mod C: RATCS: This talkback bit is set to the present state of the Receiving ATC
Services indication in the transmitted ADS-B messages. This provides feedback to the display
regarding whether the RATCS feature is enabled and operating.

If SW Mod C is not installed, this bit is undefined and is always set to ZERO.

Bit 1: Reserved: This bit is set to ZERO in equipment that complies with this version of the
specification.

Bit 0: UAT Initialized: This bit is set to ONE in all Heartbeat messages.

3.1.2. Status Byte 2

a)

b)

c)

Bit 7: UAT Time Stamp - Bit 16: This is the Most Significant Bit of the UAT Time Stamp,
in seconds elapsed since UTC midnight (0000Z).

Bit 6: CSA Requested: When set to ONE, this bit acknowledges to the Display that the GDL
90 Conflict Situational Awareness (CSA) algorithm has been requested. See §3.2.2 for
reference.

Bit 5: CSA Not Available: When set to ONE, this bit indicates to the Display that the CSA
algorithm has been requested but is not available.

MFD Recommendation: Annunciate changes in the CSA operational status to the flight crew,

including but not limited to the case where CSA has been requested but is not available.

d)

e)

Bit 4..1: Reserved: These bits are set to ZERO in equipment that complies with this version
of the specification.

Bit 0: UTC OK: This bit is set to ONE when the GDL 90 is using a valid UTC timing
reference.
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3.1.3. UAT Time Stamp

The Heartbeat message includes the current time-of-day in whole seconds elapsed since UTC
midnight (0000Z). This requires a 17-bit data field. The most significant bit (bit 16) is in Status
Byte 2 bit 7. The remaining 16 bits are conveyed least significant byte first, using the two Time
Stamp bytes.

3.1.4. Received Message Counts

Two bytes are used to report the number of UAT messages received by the GDL 90 during the
previous second. The count fields are formatted as follows:

a) Uplink receptions: Bits 7..3 of the first Message Count byte contain the count of Uplink
Messages received. Bit 7 is the most significant bit.

b) Reserved: Bit 2 of the first Message Count byte is reserved, and is set to ZERO.

c) Basic and Long receptions: The total number of Basic and Long messages together is
contained in a 10-bit field. The two most significant bits are in Bit 1..0 of the first Message
Count byte, and the eight least significant bits are contained in the second Message Count
byte. The counter value will hold at the maximum value if the number of received messages
exceeds 1,023.

These counters represent all of the UAT messages that have been successfully received and
validated, regardless of whether they result in an output report on the GDL 90 interfaces.

Example:
If 4 Uplink messages and a total of 567 Basic and Long messages were received in the previous second, the
Heartbeat message Byte 6 value will be 0x22, and the Byte 7 value will be 0x37.
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3.2. INITIALIZATION MESSAGE

The Init message is sent by the Display once per second, and is described in Table 4.

Table 4 - Initialization Message (Input)

Byte # | Name

Size

Value

1 Message ID

1

210 = Initialization

2 Configuration Byte 1
Bit 7: reserved

Bit 6: Audio Test

Bit 5: reserved

Bit 4: reserved

Bit 3: reserved

Bit 2: reserved

Bit 1: Audio Inhibit

Bit 0: CDTI OK

1

1 = Initiate audio test

1 = Suppress GDL 90 audio output
1 = CDTI capability is operating

3 Configuration Byte 2
Bit 7: reserved

Bit 6: reserved

Bit 5: reserved

Bit 4: reserved

Bit 3: reserved

Bit 2: reserved

Bit 1: CSA Audio Disable
Bit 0: CSA Disable

1 = Disable GDL 90 audible traffic alerts
1 = Disable CSA traffic alerting

Total Length

The Init message provides the GDL 90 with various control signals.

3.2.1. Configuration Byte 1

Configuration Byte 1 provides the following control signals.

a) Bits 7,5, 4, 3, 2: These bits are reserved for future use, and should be set to ZERO by the

Display.

b) Bit 6: Audio Test: This bit is set to ONE to invoke the “PlayAudio” test as described in the GDL

90 Installation Manual.

c) Bit 1: Audio Inhibit: This bit is set to ONE when the GDL 90 audio output is inhibited. This
function is similar to the Audio Inhibit discrete input (see the GDL 90 Installation Manual).

d) Bit0: CDTI OK: This bit is set to ONE by the Display when a cockpit traffic display (CDTI)
function is available. This bit is included in the GDL 90 transmitted ADS-B messages, for use by

other participants as appropriate.
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3.2.2. Configuration Byte 2

Configuration Byte 2 provides control of the GDL 90 traffic alerting functions.
a) Bits 7..2: These bits are reserved for future use, and should be set to ZERO by the Display.

b) Bit 1: CSA Audio Disable: This bit is set to ONE by the Display when the flight crew elects to
suppress the audio traffic alerts generated by the CSA algorithm.

c) Bit 0: CSA Disable: This bit is set to ONE by the Display when the flight crew elects to turn off
the generation of all traffic alerts by the CSA algorithm.
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3.3. UPLINK DATA MESSAGE

Uplink messages received from UAT Ground Broadcast Transceivers are reported to the Display
using the Uplink Data message, as described in Table 5.

Table 5 - Uplink Data Message (Output)

Byte # | Name Size | Value
1 Message 1D 1 710 = Uplink Data

) ) 24-bit binary fraction
2-4 Time of Reception | 3 _
Resolution = 80 nsec
5-436 | Uplink Payload 432 | See §3.3.2

Total Length 436

The Uplink message provides the Display with the Time of Reception value, followed by the
entire contents of the Uplink message received over the air.

Note that the Uplink message must be marked as containing valid Application Data in order to be
output to the Display by the GDL 90. Refer to §4.1.1 "UAT-Specific Header" for more
information.

3.3.1. Time of Reception (TOR)

The TOR is a 24-bit value, with a resolution of 80 nanoseconds. The valid range is 0 to 1 second
(values 019 through 12,499,999,p). The TOR is conveyed as three bytes, with the least significant
byte transmitted first.

A TOR of "all ONES" (OxFFFFFF, or 16,777,215¢) indicates that the TOR value is not valid
(i.e. the ownship GDL 90 does not have sufficient timing accuracy to output a useful time value).

The complete Time of Applicability of a message is determined by combining the Time Stamp
from the Heartbeat message (which gives the integer seconds since UTC midnight), with the
seconds fraction found in the TOR field of the report.

3.3.2. Uplink Payload

The Uplink Data consists of the entire contents of the Uplink message received over the air. As
defined by RTCA/DO-282, the Uplink message consists of the UAT-Specific Header (8 bytes),
followed by 424 bytes of generic binary data. See §4 "Uplink Payload Format" for further
specifications of the Uplink Payload field contents.
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3.4. OWNSHIP REPORT MESSAGE

The GDL 90 will always output an Ownship Report message once per second. The message
uses the same format as the Traffic Report, with the Message ID set to the value 10 (See Table
6). See §3.5.1 for specification of the Traffic Report field.

Table 6 - Ownship Report Message (Output)

Byte # | Name Size | Value

1 Message ID 1 1059 = Ownship Report
Ownship

2-28 Report 27 | See §3.5.1
Total Length | 28

The Ownship Report is output by the GDL 90 regardless of whether a valid GPS position fix is
available. If the ownship GPS position fix is invalid, the Latitude, Longitude, and NIC fields in
the Ownship Report all have the ZERO value.

Ownship geometric altitude is provided in a separate message (SW Mod C).

3.5. TRAFFIC REPORT

When the Traffic Alert interface is in use, a Traffic Report message is output from the GDL 90
in each second for each alerted or proximate target. The Traffic Report message is defined in
Table 7. Reports are output for at least 32 targets, up to the maximum number that the interface
can support (depending on the baud rate and the Uplink configuration).

Table 7 - Traffic Report Message (Output)

Byte # | Name Size | Value

1 Message 1D 1 200 = Traffic Report
2 - 28 | Traffic Report | 27 | See §3.5.1

Total Length | 28

All Traffic Reports output from the GDL 90 have a Time of Applicability of the beginning of the
current second. Therefore, there is no explicit Time of Reception field in the Traffic Report. The
Time Stamp conveyed in the most recent Heartbeat message is the Time of Applicability for all
Traffic Reports output in that second.

A Traffic Report is generated for each tracked target every second, as long as the target is
identified by CSA as a priority target. If no ADS-B message is received for a tracked target, an
extrapolated report is generated for that target. Each target is extrapolated until its track is
discontinued by CSA.
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3.5.1. Traffic and Ownship Report Data Format

The Traffic Report data consists of 27 bytes of binary data as shown in Figure 2. Each field that
makes up the report is a multiple of 4 bits. Each lower case character represents a 4-bit value.
Each pair of lower-case characters represents a single byte value.

For example, Byte 2 of this message is the first byte of the Traffic Report data, and contains the
value "Oxst", where "s" represents the Traffic Alert Status and occupies Byte 2 bits 7..4, and 't'
represents the Address Type and occupies Byte 2 bits 3..0. Similarly, Byte 28 contains the value
”OXpX",

Figure 2 - Traffic Report data

Traffic Report data=st aa aa aa Il Il Il nn nn nn dd dm ia hh hv vv tt ee cc cc
CC CC CC CC CcC CcC pX

Table 8 defines the Traffic Report fields. In the descriptions that follow, all fields are encoded
with the most significant digit first unless otherwise noted. See §3.5.2 for an example that
illustrates the byte packing and ordering.
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Table 8 - Traffic Report Fields

Field Definition

S Traffic Alert Status. s =1 indicates that a Traffic Alert is active for this target.

t Address Type: Describes the type of address conveyed in the Participant Address

field:

aa aa aa Participant Address (24 bits).

1 Latitude: 24-bit signed binary fraction. Resolution = 180 / 2** degrees.

nn nn nn Longitude: 24-bit signed binary fraction. Resolution = 180 / 2> degrees.

ddd Altitude: 12-bit offset integer. Resolution = 25 feet.
Altitude (ft) = ("ddd" * 25) - 1,000

m Miscellaneous indicators: (see text)

1 Navigation Integrity Category (NIC):

a Navigation Accuracy Category for Position (NACp):

hhh Horizontal velocity. Resolution = 1 kt.

VvV Vertical Velocity: Signed integer in units of 64 fpm.

tt Track/Heading: 8-bit angular weighted binary. Resolution = 360/256 degrees.
0 =North, 128 = South. See Miscellaneous field for Track/Heading indication.

ee Emitter Category

ccccceccc | Call Sign: 8 ASCII characters, '0' through '9" and 'A’" through 'Z'.

CC CcC cC CC

p Emergency/Priority Code:

X Spare (reserved for future use)

3.5.1.1 TRAFFIC ALERT STATUS

This is a 4-bit field "s" which indicates whether CSA has identified this target with an alert. The

following values for this field are defined:
s =0: No alert
s =1 : Traffic Alert
s = 2 through 15 : reserved

MFD Recommendation: The Display should depict targets for which a Traffic Alert exists

using a flashing