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2.4.8.3.2

2.4.83.3

Verification of Receiver Discrimination Between ADS-B and Ground Uplink
Message Types (§2.2.8.3.2)

Purpose/Introduction:

The receiver shall determine the message type by means of the correlation between the
received bits, and the synchronization sequences given in §2.2.3.1.1 and §2.2.3.2.1.

Note: Specifically, the receiver should not attempt to distinguish ADS-B Messages from
Ground Uplink Messages by their position in the UAT frame.

The following test procedure verifies that the UAT receiver system correctly
differentiates ADS-B Messages from Ground Uplink Message Types regardless of their
position in the UAT frame as defined in §2.2.8.3.2.

Equipment Required:

Provide a method such that controlled Ground Uplink Message Data can be supplied to
the appropriate ADS-B UAT Receiver at any given time of UAT frame with a resolution
of at least 100 nanoseconds. Also provide a method such that an ADS-B Message can be
supplied to the appropriate ADS-B UAT Receiver at any given time of UAT frame with a
resolution of at least 100 nanoseconds.

Measurement Procedures:

a. Apply a valid Ground Uplink Message to the Receiver Interface 250 milliseconds
away from the UTC Time mark such that the first bit of the synchronization sequence
of the transmitted Ground Uplink Message is 250 milliseconds offset from UTC
Time Mark.

b. Verify that the UAT receiver declares the Successful Message Reception of a Ground
Uplink Message.

c. Apply a valid ADS-B Message to the Receiver Interface 100 milliseconds away from
the UTC Time mark such that the first bit of the synchronization sequence of the
transmitted ADS-B Message is 100 milliseconds offset from UTC Time Mark.

d. Verify that the UAT receiver declares the Successful Message Reception of an ADS-
B Message.

Verification of Receiver Processing of ADS-B Synchronization “Trigger” (§2.2.8.3.3)

Purpose/Introduction:

Receivers shall meet the following message processing requirements:

a. When an initial ADS-B trigger occurs (no message decode in progress), the decode
process associated with this trigger shall be completed regardless of other trigger
activity subsequently detected.
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The decode process associated with a second, subsequent ADS-B trigger event that
occurs during the Message Reception process of an initial ADS-B trigger event shall
also be completed regardless of other trigger activity subsequently detected.

The decode process associated with a third ADS-B trigger event that occurs during
the simultaneous decoding of an initial and second ADS-B trigger shall also be
completed regardless of other trigger activity subsequently detected.

Notes:

1.

2.

>

Detection of the ADS-B synchronization sequence is referred to as a “trigger.’

These requirements ensure that the receiver ‘re-trigger” procedure does not
abandon the initial trigger when a close match to the sync pattern appears in the
payload, and that the transmitter need not preclude the sync pattern from occurring
in the payload.

From simulation, this three-level decoding depth also assures that — in the highest
self interference environments — the receiver will be >99.5% efficient in decoding of
all ADS-B Messages that appear at the receiver with an adequate SIR for Successful
Message Reception.

See Appendix H for one potential method to implement a “re-trigger” capability of
the synchronization mechanism, and for a recommended synchronization threshold
value for ADS-B.

During decoding of an ADS-B trigger, it is acceptable for the receiver to be “locked
out” to Ground Uplink triggers.

This test verifies the compliance of the UAT receiver with the requirements for detection
and processing of ADS-B Synchronization trigger events.

Equipment Required:
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Provide a method of supplying the UUT with a single source of desired bit patterns, each

of which contains at least one complete valid Long ADS-B message. The content of the
messages shall be selected from among the following three Data Sets, as specified in the
test procedure Steps. The rate of message generation should be selected to allow for
convenient measurement.

These Data Sets define what may be considered the entire time span of up to three
overlapping Long ADS-B Messages. Each Data Set begins with the ADS-B Sync pattern
(right-justified to 5 bytes as 0XOEACDDAA4E2), and ends with a valid FEC encoding
parity field that is calculated over only the final 34 payload bytes immediately preceding
it. Data Sets 2, 3. 4 and 5 contain at least one additional embedded Sync pattern. Bytes
labeled 'PN' may be filled with pseudo-random data as necessary. The Parity bytes are
labeled 'P1' through P14.

Data Set 1 consists of a Long ADS-B message whose payload content includes the ADS-
B Sync pattern. One such pattern is listed below.

Byte # Data

1-8 0x0E 0xAC 0xDD 0xA4 0xE2 PN PN PN
9-16 PN PN PN PN PN PN PN PN
17-24 PN PN PN PN PN PN PN PN
25-32 PN PN PN PN PN PN PN PN
33-40 0x0E 0xAC | 0xDD | 0xA4 O0xE2 PN PN P1
41-48 P2 P3 P4 pS P6 P7 P8 P9
49-53 P10 P11 P12 P13 P14
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Data Set 2 consists of an ADS-B Sync pattern, followed by 11 bytes of PN data,
followed by a valid Long ADS-B message. One such pattern is listed below. The Parity
field is computed over Bytes 22 through 55.

Byte # Data

1-8 0xOE | OxAC | 0xDD | 0xA4 | OxE2 PN PN PN
9-16 PN PN PN PN PN PN PN PN
17-24 | O0xOE | 0xAC | 0xDD | 0xA4 | OxE2 PN PN PN
25-32 PN PN PN PN PN PN PN PN
33-40 PN PN PN PN PN PN PN PN
41-48 PN PN PN PN PN PN PN PN
49-56 PN PN PN PN PN PN PN P1
57-64 P2 P3 P4 P5 P6 P7 P8 P9
65-69 P10 P11 P12 P13 P14
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Data Set 3 consists of an ADS-B Sync pattern, followed by 11 bytes of data, followed by

a second ADS-B Sync pattern, followed by 11 bytes of data, followed by a valid Long

ADS-B message. One such pattern is listed below. The Parity field is computed over

Bytes 38 through 71.

Byte # Data

1-8 0x0E 0xAC 0xDD 0xA4 0xE2 PN PN PN
9-16 PN PN PN PN PN PN PN PN
17-24 0x0E 0xAC | 0xDD | 0xA4 0xE2 PN PN PN
25-32 PN PN PN PN PN PN PN PN
33-40 0x0E 0xAC 0xDD 0xA4 0xE2 PN PN PN
41-48 PN PN PN PN PN PN PN PN
49-56 PN PN PN PN PN PN PN PN
57-64 PN PN PN PN PN PN PN PN
65-72 PN PN PN PN PN PN PN P1
73-80 P2 P3 P4 PS5 P6 P7 P8 P9
81-85 P10 P11 P12 P13 P14
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Data Set 4 consists of an ADS-B Sync pattern, followed by 11 bytes of data, followed by
a second ADS-B Sync pattern, followed by 11 bytes of data, followed by a third Sync
pattern, followed by 19 bytes of data, followed by a fourth Sync pattern and a valid Long
ADS-B Message corresponding to the third Sync pattern. One such pattern is listed
below. The Parity field is computed over Bytes 38 through 71.

Byte # Data

1-8 0x0E 0xAC 0xDD 0xA4 0xE2 PN PN PN
9-16 PN PN PN PN PN PN PN PN
17-24 0x0E 0xAC | 0xDD | 0xA4 OxE2 PN PN PN
25-32 PN PN PN PN PN PN PN PN
33-40 0x0E 0xAC | 0xDD | 0xA4 0xE2 PN PN PN
41-48 PN PN PN PN PN PN PN PN
49-56 PN PN PN PN PN PN PN PN
57-64 0x0E 0xAC | 0xDD | 0xA4 OxE2 PN PN PN
65-72 PN PN PN PN PN PN PN P1
73-80 P2 P3 P4 ] P6 P7 P8 P9
81-88 P10 P11l P12 P13 P14 PN PN PN
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Data Set 5 consists of an ADS-B Sync pattern, followed by 11 bytes of data, followed by

a second ADS-B Sync pattern, followed by 11 bytes of data, followed by a third Sync

pattern, followed by 19 bytes of data, followed by a fourth Sync pattern, and a valid Long

ADS-B Message corresponding to the fourth Sync pattern. One such pattern is listed

below. The Parity field is computed over Bytes 62 through 95.

Byte # Data
1-8 0x0E 0xAC 0xDD 0xA4 0xE2 PN PN PN
9-16 PN PN PN PN PN PN PN PN
17-24 0x0E 0xAC | 0xDD | 0xA4 OxE2 PN PN PN
25-32 PN PN PN PN PN PN PN PN
33-40 0x0E 0xAC | 0xDD | 0xA4 0xE2 PN PN PN
41-48 PN PN PN PN PN PN PN PN
49-56 PN PN PN PN PN PN PN PN
57-64 0x0E 0xAC | 0xDD | 0xA4 OxE2 PN PN PN
65-72 PN PN PN PN PN PN PN PN
73-80 PN PN PN PN PN PN PN PN
81-88 PN PN PN PN PN PN PN PN
89-96 PN PN PN PN PN PN PN P1
97-104 P2 P3 P4 ] P6 P7 P8 P9
105-112 P10 P11 P12 P13 P14 PN PN PN

Measurement Procedures:

Step 1:  Verification of §2.2.8.3.3.a (Initial Trigeer Processing Completed)

Configure the message source to generate Data Set 1.

Verify that at least 10 messages from Data Set 1 are successfully received.

Step 2:  Verification of §2.2.8.3.3.b (Second Trigger Processing Completed)

Configure the message source to generate Data Set 2.

Verify that at least 10 messages from Data Set 2 are successfully received.

© 2002, RTCA, Inc.




260

Step 3:  Verification of §2.2.8.3.3.c (Third Trigeer Processing Completed)

Configure the message source to generate Data Set 3.

Verify that at least 10 messages from Data Set 3 are successfully received.

Step 4:  Verification of §2.2.8.3.3.c (Third Trigeer Processing Completed)

Configure the message source to generate Data Set 4.

Verify that at least 10 messages from Data Set 4 are successfully received.

Step 5:  Verification of §2.2.8.3.3.c (Third Trigeer Processing Completed)

2.4.8.34 Ver
(§82.

Configure the message source to generate Data Set 5.

Verify that at least 10 messages from Data Set 5 are successfully received.

ification of Receiver Processing of Ground Uplink Synchronization “Trigger”
2.8.3.4)

Purpose/Introduction:

Receivers shall meet the following message processing requirements:

a.

When an initial Ground Uplink trigger occurs (no message decode in progress), the
decode process associated with this trigger shall be completed regardless of other
trigger activity subsequently detected.

A second, subsequent Ground Uplink trigger event that occurs during the decode
process of an initial Ground Uplink trigger event shall also be completed regardless
of other trigger activity subsequently detected.

Notes:

1.

This two-level decoding depth assures that a strong Ground Uplink Message will be
decoded when a distant (>200 NM) station on the preceding time slot triggers the
receiver. This minimizes planning constraints when assigning slot resources to
ground stations.

See Appendix H for one potential method to implement a “re-trigger” capability of
the synchronization mechanism.

During reception of a Ground Uplink Message, it is acceptable for the receiver to be
“locked out” to ADS-B triggers.

This test procedure verifies the compliance of the UAT receiver with the requirements for
detection and processing of Ground Uplink Synchronization trigger events.
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