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Purpose And Scope

Equipment Performance Requirements and Test Procedures
General Requirements

Equipment Performance— Standard Conditions

Equipment Performance— Environmental Conditions

Equipment Test Procedures

The test procedures set forth in the following subparagraphs are considered satisfactory
for use in determining required performance under standard and stressed conditions.
Although specific test procedures are cited, it is recognized that other methods may be
preferred by the testing facility. These alternate procedures may be used if the equipment
manufacturer can show that they provide at least equivalent information. In such cases,
the procedures cited herein should be used as one criterion in eva uating the acceptability
of the alternate procedures.

Definition of Standard Conditions of Test

The following definitions of terms and conditions of tests are applicable to the equipment
tests specified herein commencing at subparagraph 2.4.2:

a. Power Input Voltage — Unless otherwise specified, all tests shall be conducted with
the power input voltage adjusted to design voltage +/- 2 percent. The input voltage
shall be measured at the input terminals of the equipment under test.

b. Power Input Frequency

(). In the case of equipment designed for operation from an AC source of
essentially constant frequency (e.g., 400 Hz), the input frequency shall be
adjusted to design frequency +/- 2 percent.

(2). If the equipment is designed for operation from an AC source of variable
frequency (e.g., 300 to 1000 Hz), tests shall be conducted with the input
frequency adjusted to within five percent of a selected frequency and, unless
otherwise specified, within the range for which the equipment is designed.

c. Accuracy of Test Equipment — Throughout this section, the accuracy of the test
equipment is not addressed in detail, but rather is left to the calibration process
prescribed by the agency that certifies the testing facility.

d. Adjustment of Equipment — The circuits of the equipment under test shall be properly
aligned and otherwise adjusted in accordance with the manufacturer’ s recommended
practices prior to application of the specified tests. Unless otherwise specified,
adjustments may not be made once the test procedures have started.
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Test Instrument Precautions — During the tests, precautions shall be taken to prevent
the introduction of errors resulting from the connection of voltmeters, oscilloscopes
and other test instruments, across the input and output terminals of the equipment
under test.

Ambient Conditions — Unless otherwise specified, al tests shall be conducted under
conditions of ambient room temperature, pressure and humidity. However, the room
temperature shall not be lower than 10 degrees C.

Connected L oads — Unless otherwise specified, all tests shall be performed with the
equipment connected to loads having the impedance values for which it is designed.

Standard ADS-B Broadcast Message Test Signals

The ADS-B Broadcast Message general signal conventions shall be as specified in
subparagraph TBD.

General Characteristics

(a). Radio Frequency: The carrier frequency of the signal generator for ADS-B
Broadcast Messages shall be 978 +/- 19.56 kHz.

(b). CW Output: The CW output between transmissions shall be a maximum level of
—98 dBm.

(c). Amplitude Variation: The instantaneous amplitude during a message shall not
fall more than 1 dB below the maximum value.

(d). Signal Level: Unless otherwise noted in the measurement procedure, the signal
level shall be -60 +/- 3 dBm.

(e). ICAO 24-Bit Discrete Address: Unless otherwise noted in the measurement
procedure, the ADS-B Transmitting System address used for al broadcast
messages shall be: Hexadecimal — AA AAAA, (i.e, binary — 1010 1010
1010 1010 1010 1010).

Verification of Signal L evels (subparagraph 2.2.1.1)
No specific test procedure is required to validate subparagraph 2.2.1.1.

Verification of Desired Signals (subparagraph 2.2.1.2)
No specific test procedure is required to validate subparagraph 2.2.1.2.

Verification of ADS-B Transmitter Characteristics (subparagraph 2.2.2)
No specific test procedure is required to validate subparagraph 2.2.2.

Verification of Transmission Frequency (subparagraph 2.2.2.1)
Purpose/Introduction:

The transmission frequency f, shall be 978 MHz, +/- 20 PPM.

© 2002, RTCA, Inc. Draft 1: 2/27/02
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Note: All transmissions from ground stations will operate at the same transmission
frequency and frequency tolerance.

Equipment Required:

The tests performed in this subparagraph require a Vector Signal Analyzer (VSA), or an
equivalent Signal Analyzer, with the following characteristics:

a A minimum capability of displaying a standard “Eye Diagram” as described in
Appendix A, as well as providing a computed measurements summary which
includes a computed Center Frequency, or Carrier Offset from Center Frequency, and
aModulation Frequency Deviation. Examples: HP89441A, or the HP89600 series.

For subparagraphs 2.4.2.1 through 2.4.2.4, configure the Vector Signa Analyzer
equipment for Digital Demodulation Mode according to Table 2.4.2.1.

Notes:

1. Equipment parameter labels, menus, setup options, and units may vary from one
manufacturer to another, and parameter labels are usually abbreviated. In
Table 2.4.2.1, text enclosed in brackets is not displayed on the HP89441A
display. The bracketed text is added to clarify the functional terms and setting
values for those not using the HP89441A.

2. The use of the word “ symbol,” when directly associated with the HP89441A,
means a single data bit, instead of an 8-bit byte.

Draft 1: 2/27/02 © 2002, RTCA, Inc.



Table2.4.2.1: Digital Demodulation M ode Configuration

VECTOR SIGNAL ANALYZER PARAMETER SETTINGS

Parameter 1tem/Function Parameter Setting Value

Preset

(press to Preset Equipment)

Instrument Mode

Digital Demodulation

Instrument Mode / demodulation setup / demod[ulation] format [2 FSK]
Instrument Mode / demodulation setup / symbol rate 1.014667 MHz
Instrument Mode / demodulation setup / result [message] length 420 sym[bols]
Instrument Mode / demodulation setup / meas[urement] filter root raised cosine
Instrument Mode / demodulation setup / ref[erence] filter raised cosine
Instrument Mode / demodulation setup / [filter] alpha 0.5

Instrument Mode / demodulation setup / normalize off

Frequency / center frequency 978 MHz
Frequency / frequency span [preferably] 5 MHz
Range / ch[annel] 1 [signal] range -50 dBm

Time/ result [message] length 420 sym[bols]

Time/ sync search on

Time/ sync pattern

“EACDDA4E2" Hexidecimal

(per subparagraph 2.2.3.1.1)
Time / points/symbol 4
Average / average on
Average / num[ber of] averages 10
Average / average type rms expo[nential]
Trigger / trigger type IF ch[annel]1
Trigger / IF level 0.0001 VJolts]
Trace A — Measurement Data FSK measured time
Trace A — Data Format part real (1)
Trace A — RefLvl/Scale/ Y per div[ision] 78.125 kHz
Trace C — Measurement Data FSK measured time
Trace C — Data Format eyediagram |

Trace C — Data Format / more format setup / eye length 1

Trace C— RefLvl/Scale/ Y per div[ision]

70 kHz

Trace D — Measurement Data

symbol table/error summary

M easurement Procedures:

Step 1.

Equipment Setup (subparagraph 2.2.2.1)

Step 2:

For the tests in this subparagraph, configure the Vector Signal Analyzer
according to the Digital Demodulation Mode setup listed in Table 2.4.2.1. See
Appendix TBD for the state file “UAT-DMD.STA” to automatically setup the
HP89441A Vector Signal Analyzer. If the Trace A — RefLvl/Scale / Y per
div[ision] setting does not equal 78.125 kHz, manually enter the value.

Transmission Frequency Pre-Test Setup (subparagraph 2.2.2.1)

© 2002, RTCA, Inc.

Connect the ADS-B Transmitting Equipment to the Vector Signal Analyzer
through enough attenuation to present a signal at the ADS-B Transmitting
Equipment input of —60 £ 5 dBm, and initiate a series of Long ADS-B fixed
pattern test messages each having the following message elements: the 36 bit
SYNCH, followed by a 272 bit Payload having a repesting bit pattern of
aternating ONEs and ZEROs, and a 112 bit FEC as generated by the Reed-
Solomon algorithm. Trace A Chl 2FSK Meas Time should show a somewhat
noisy SYNCH element (34.56 microseconds), followed by aless noisy Payload
element (261.12 microseconds), and finishing with a somewhat noisy FEC
element (107.52 microseconds), similar to Figure 2.4.2.1.

Draft 1: 2/27/02



Recording Date: 02-13-02 Time: 12:57

UATDMD_Abw3.HGL ===>

Figure2.4.2.1: Digital Demodulation Mode—Trace A: Chl 2FSK Meas Time

+19560 Hz

+20* fo (in MH2)
-19560 Hz < fu < 419560 Hz

fort =

Transmission Freguency Test (subparagraph 2.2.2.1)
Verify that the Carrier Offset f, as shown in the Trace D Error Summary from
the Vector Signal Analyzer display, isin the following range:

The maximum carrier frequency offset is:

Step 3.

Verification of Modulation Rate (subparagraph 2.2.2.2)

2422

The nominal modulation rateis 1.041667 megabits per second.
Thetest in subparagraph 2.4.2.3 includes the verification of Modulation Rate.

M easurement Procedure:

Purpose/l ntroduction:

Verification of Modulation Type (subparagraph 2.2.2.3)

2423

Purpose/l ntroduction:

h. Ry, A binary 1 shall beindicated by a

this implies that if the data rate is R, then the nomina frequency separation between

“mark” (binary 1) and “space’ (binary 0) is Df
shift up in frequency from the nominal carrier frequency of Df/2 (+312.5 kHz) and a

These test procedures will verify that data shall be modulated onto the carrier using
binary Continuous Phase Frequency Shift Keying. The modulation index, h, shall be 0.6;

© 2002, RTCA, Inc.

Draft 1: 2/27/02



2424

binary 0 by a shift of -Df/2 (-312.5 kHz). These frequency deviations apply at the
optimum sampling points for the bit interval.

Equipment Required:

The test performed in this subparagraph requires equipment described in subparagraph
24.2.1.

M easurement Procedures:

Step 1:  Equipment Setup (subparagraph 2.2.2.3)

For the test in this subparagraph, configure the Vector Signal Analyzer
according to the Digital Demodulation Mode setup listed in Table 2.4.2.1. See
Appendix TBD for the state file “UAT-DMD.STA” to automatically setup the
HP89441A Vector Signal Analyzer. If the Trace A — RefLvl/Scale / Y per
div[ision] setting does not equal 70 kHz, manualy enter the value. On a
display of 10 vertical divisions, deviations of +280 kHz will occur at +4 vertical
divisions, respectively, from the display center.

Step2:  Transmission  Frequency Modulation CPFSK, Index, and Shift Test
(subparagraph 2.2.2.3)

Connect the ADS-B Transmitting Equipment to the Vector Signal Anayzer
through enough attenuation to present a signal at the ADS-B Transmitting
Equipment input of .60 + 5 dBm, and initiate a series of Long ADS-B fixed
pattern test messages each having the following message elements: the 36 bit
SYNCH, followed by a 272 bit Payload having a repeating bit pattern of
aternating ONEs and ZEROs, and a 112 bit FEC as generated by the Reed-
Solomon algorithm. In Trace A Chl 2FSK Meas Time, verify that the FSK
modulation measured by the display marker, positioned at each of the whole
numbered bits, is greater than +280 kHz for evenly numbered bits, and |ess than
—280 kHz for oddly numbered bits. In the Trace D Error Summary, verify that
the Deviation is aminimum of 280 kHz (rms).

Verification of Modulation Distortion (subparagraph 2.2.2.4)

Purpose/Introduction:

These test procedures verify that the minimum opening of the eye diagram of the
transmitted signal (measured at the optimum sampling points) shall be no less than 560
KHz when measured over an entire Long ADS-B message containing pseudorandom
payload data.

Equipment Required:

The test performed in this subparagraph requires equipment described in subparagraph
24.2.1.

© 2002, RTCA, Inc. Draft 1: 2/27/02



M easurement Procedures:

Step 1:  Equipment Setup (subparagraph 2.2.2.4)

For the test in this subparagraph, configure the Vector Signal Analyzer
according to the Digital Demodulation Mode setup listed in Table 2.4.2.1. See
Appendix TBD for the state file “UAT-DMD.STA” to automatically setup the
HP89441A Vector Signal Analyzer. If the Trace C — RefLvl/Scale / Y per
div[ision] setting does not equal 70 kHz, manualy enter the value. On a
display of 10 vertical divisions, deviations of +280 kHz will occur at +4 vertical

divisions, respectively, from the display center.

Step 2:  Modulation Distortion (subparagraph 2.2.2.4)

Connect the ADS-B Transmitting Equipment to the Vector Signal Analyzer
through enough attenuation to present a signal at the ADS-B Transmitting
Equipment input of =60 £ 5 dBm, and initiate a series of Long ADS-B test
messages each having the following message elements: the 36 bit SYNCH,
followed by a 272 bit Payload having a pseudo-random series of bits which
changes for each successive payload, and a 112 bit FEC as generated by the
Reed-Solomon algorithm. On the Trace C “Eye Diagram,” find the minimum
upper crossing, and the maximum lower crossing, at the horizontal center of the
display, and verify that the upper crossing minus the lower crossing is no less

than 560 kHz (8 vertical divisions). Trace C should resemble Figure 2.4.2.4.

UTDMD_C2bw3.HGL ===> Recording Date: 02-13-02 Time: 14:49

TRACE C: Ch1 2FSK Meas Tim
C Marker . 283.00000 _sym
e
kHz

I-Eye

-325
kHz

Start: -500 msym

Figure 2.4.2.4: Digital Demodulation Mode—Trace C:

Draft 1: 2/27/02

Stop: 500 msym

“Eye Diagram”
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24.25 Verification of Transmitter Power Output (subparagraph 2.2.2.5)
Purpose/I ntroduction:

The UAT transmit function shall have 6 states, defined as follows (see Figure 2.2.2.5):

b. Inactive state: During the normal receive operation, the transmitter is in the Inactive
state. The average RF output power at the antenna terminals shall not exceed -80
dBm when measured in a 300 kHz bandwidth centered on the transmission
frequency.

Note: This unwanted power requirement is necessary to ensure that the ADSB
transmitter does not prevent closely located UAT receiving equipment from
meeting its requirements. It assumes that the isolation between transmitter and
receiver equipment exceeds 20 dB.

c. PreKey dstate: The transmitter is being prepared to enter the Active state. The Pre-
Key state shall have a duration of not to exceed 4 bit periods. The Pre-Key state
begins at the point where the —-80 dBm level is exceeded. During this state the RF
output power at the antenna terminals shall remain a least 20 dB below the
minimum power requirement for the appropriate equipment class per Table 2-1.

d. Ramp Up state: The maximum time duration of the Ramp Up state shall be no more
than 4 bit periods. Ramp up time is defined as the time between the transmitter
power level at the end of the Pre-Key state until the minimum power defined for the
Equipment Classin the active state is achieved.

e. Active state: The Active state spans the time during which the actual ADS-B message
bits are transmitted (see Figure 2.2.3.1). During this period RF output power at the
antennaterminals shall comply with Table 2-2.

f. Ramp Down state: The maximum time duration of the Ramp Down state shall be no
more than 4 bit periods. Ramp down time begins at the end of the Active state.

Note: The Ramp Up and Ramp Down states are present to support spectral containment

g. Post-Key state: The transmitter is transitioning from the Active to the Inactive states.
The Post-Key state begins 4 bit periods after the end of the Active state and shall
have a duration of not to exceed 4 bit periods. During this state the RF output power
a the antenna terminals shall remain at least 20 dB below the minimum power
requirement for the appropriate equipment class per Table 2-2. By the end of the
Post-Key state, the RF output power at the antenna terminals shall be no greater than
-80dBm.

This test procedure verifies that the UAT Transmitter outputs the required power for the
appropriate equipment class as stipulated in subparagraph 2.2.2.5. The transmitter power
requirements are verified during the six defined transmitter states. inactive state, pre-key
state, ramp-up state, active state, ramp-down and post-key state.

Equipment Required:

The test configuration requires data sources be provided to the appropriate UAT
Transmitter interfaces to enable generation of Long ADS-B Messages. This could also
be accomplished by the use of an internally generated Long ADS-B test message with

© 2002, RTCA, Inc. Draft 1: 2/27/02
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randomly generated data content. Measure the power at the RF antenna port or with
appropriate attenuation for the RF power measuring equipment and account for the loss.
The RF power measurement system must be capable of measuring average RF power of
the modulated signal sampled over a defined interva indicated for each of the
measurements below.

M easurement Procedures:

In al of the power measurements below, the power output measurement must be adjusted
to take into account the loss allocated for cabling to the antenna of the aircraft. In the
case of diversity transmitters, both top and bottom channel measurements must be
performed.

Step 1:  Measure Active State RF Power Output

Set up the UAT Transceiver to transmit aLong ADS-B Message. Measure the
average RF power over 1 microsecond intervals of the transmitted signal during
the message transmission interval, i.e., first bit of the synchronization pattern to
the last bit of the message. Verify that the output power is at least the
corresponding value in Table 2-2 for the equipment class under test. Verify
that the power measurement does not exceed the maximum alowable for the
equipment class. Verify that the minimum and maximum power values
specified in Table 2-2 for the equipment class are satisfied over the entire
message by measuring the power at the interval of maximum power and the
interval of minimum power.

Step 2:  Veify Pre-Key State RF Transmitter Power and Time Duration

Set up the UAT Transceiver to transmit aLong ADS-B Message. Measure the
average RF power of the transmitted signal over 1 microsecond intervals during
the pre-key transmission interval, i.e., the time interval which commences no
earlier than 8 microseconds prior to the start of the first bit of the
synchronization pattern and ends when the power rises to 20 dB below the
corresponding minimum power value in Table 2-2 for the equipment class
under test. The maximum allowed power values in the Pre-Key state are: Low
Power = 18.5 dBm, Medium Power = 22.0 dBm, High Power = 28.0 dBm.
Verify that the power measurement does not exceed the corresponding
allowable power level for the equipment class.

Step 3: Measure Ramp Up State Time Duration

Set up the UAT Transceiver to transmit a Long ADS-B Message. Measure the
time corresponding to the Ramp Up state transmission interval, i.e., the interval
commencing at the time the transmitter power level exceeds the minimum
output transmit level for the corresponding equipment class by 20 dB and
ending at the start of the first bit of the synchronization pattern. Verify that the
measured time interval is 4 microseconds or less.

Step4: Measure Ramp Down State Time Duration

Set up the UAT Transceiver to transmit a Long ADS-B Message. Measure the
time corresponding to the Ramp Down interval, i.e., the interval starting at the
end of the last transmitted message bit and ending when the output power is at
least 20 dB below the corresponding minimum power value in Table 2-2 for the

© 2002, RTCA, Inc.
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equipment class under test. Verify that the time interval is 4 microseconds or
less.

Step5:  Verify Post-Key State RF Transmitter Power and Time Duration

Set up the UAT Transceiver to transmit a Long ADS-B Message. Measure the
average RF power of the transmitted signal over 1 microsecond intervals during
the post-key transmission interval, i.e., the interval which commences at the
end of the Ramp Down state (when the power is at least 20 dB below the
corresponding minimum power value for the equipment class under test) and
ends when the power decreases below —80 dBm. Verify that the output power
is a least 20 dB below the corresponding minimum power value in Table 2-2
for the equipment class under test during the entire Post-K ey state time interval.
Verify that the time interval measurement does not exceed 4 microseconds.

Step 6: Measure Inactive State RF Power Output

Set up the UAT Transceiver to transmit a Long ADS-B Message. Measure the
average RF power over a 1 microsecond interval, 8 microseconds prior to the
start of the transmitted signal. Verify that the output power is —-80 dBm or
lower. Measure the peak RF power 8 microseconds after the end of the last
transmitted message bit.  Verify that the output power is —80 dBm or lower.
Repeat power measurement with no message transmission and verify that the
output power when measured with a 300 kHz bandwidth is—80 dBm or lower.

24.2.6 Verification of In Band Transmission Spectrum (subparagraph 2.2.2.6)
Purpose/I ntroduction:

The average spectrum of a UAT message transmission modulated with pseudo-random
payload data shall fall within the limits specified in Table 2.2.2.6 and Figure 2.2.2.6
when measured in a 100 kHz bandwidth.

This test procedure verifies that the UAT Transmitter output conforms to the required
transmission spectrum as stipulated in subparagraph 2.2.2.6. The transmitter in band
spectrum is specified for 250% of the occupied bandwidth or 3.25 MHz.

Equipment Required:

The test configuration requires data sources be provided to the appropriate UAT
Transmitter interfaces to enable generation of Long ADS-B Messages. This could also
be accomplished by the use of an internally generated Long ADS-B test message with
randomly generated data content. Measure the power at the RF antenna port or with
appropriate attenuation for the RF power measuring equipment and account for the loss.
The RF power measurement system must be capable of measuring average RF power of
the modulated signal sampled over a defined interval indicated for each of the
measurements below. In all of the power measurements below, the power output
measurement must be adjusted to take into account the loss allocated for cabling to the
antenna of the aircraft. In the case of diversity transmitters, perform al measurements for
both top and bottom channels.

© 2002, RTCA, Inc. Draft 1: 2/27/02
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M easurement Procedures:

Step 1: Measure RF Power Output At Center Freguency

Set up the UAT Transceiver to transmit aLong ADS-B Message. Measure the
peak RF power of the transmitted signal during the message transmission
interval with a 100 KHz bandwidth at 978 MHz frequency.

Step 22 Measure RF Power Output Over Freguency Spectrum

Set up the UAT Transceiver to transmit a Long ADS-B Message. Measure the
peak RF power of the transmitted signal with a 100 KHz bandwidth at the
following frequencies and verify that the levels are a or below the
corresponding values relative to the power level recorded in Step 1 above:

Table 2.4.2.6: Maximum Allowable Power vs Frequency

Frequency Relative
Offset Maximum Power
(MH2) (dB)

+0.5 0

+1.0 -18
+15 -34
+2.0 -50
+25 -54
+3.0 -58
+3.25 -60

Verification of Out-of-Band Emissions (subpar agraph 2.2.2.7)
Purpose/Introduction:

Out-of-Band emissions shall comply with applicable FCC regulations beyond 250% of
the authorized bandwidth, that is, 3.25 MHz from the center frequency. Reference 47
CFR, Part 87.139.

This test procedure verifies that the UAT Transmitter output conforms to the required
out-of-band transmission emissions as stipulated in subparagraph 2.2.2.7. The transmitter
out-of-band spectrum is specified for frequencies beyond the 250% occupied bandwidth
frequency points centered around 978 MHz. The frequencies of interest based on the
occupied bandwidth of 3.25 MHz are below 974.75 MHz and above 981.25 MHz. The
regquirements for out-of-band emissions are based on FCC requirements published in Title
47 of the Code Of Federal Regulations, Part 87, paragraph 139: Emission Limitation.
The limitation allowed is determined and measured according to the FCC guidelines.

Equipment Required:

The test configuration requires data sources be provided to the appropriate UAT
Transmitter interfaces to enable generation of Long ADS-B Messages. This could also
be accomplished by the use of an internally generated Long ADS-B test message with
randomly generated data content. Measure the power at the RF antenna port with RF
power measurement equipment capable of measuring peak RF power of the modulated

© 2002, RTCA, Inc.
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signal. In the case of diversity transmitters, perform the measurements on both top and
bottom antenna ports.

M easurement Procedures:

Step1:  Measure RF Power Output At Center Frequency — Set up

Set up the UAT Transceiver to transmit a Long ADS-B Message. Measure the
peak RF power of the transmitted signal during the message transmission
interval with a 100 KHz bandwidth at 978 MHz.

Step 2. Measure RF Power Output Over Frequency Spectrum

Set up the UAT Transceiver to transmit aLong ADS-B Message. Measure the
peak RF power of the transmitted signal with a 100 KHz bandwidth at the
following frequencies and verify that the levels are at or below —40 dB relative
to the power level recorded in Step 1 above: 973 MHz, 974.25 MHz, 981.25
MHz and 982 MHz. Repeat at the following frequencies: TBD

Verification of Broadcast M essage Char acteristics (subparagraph 2.2.3)
No specific test procedure is required to validate subparagraph 2.2.3.

Verification of ADS-B M essage Format (subparagraph 2.2.3.1)
No specific test procedure is required to validate subparagraph 2.2.3.1.

Verification of Synchronization (subparagraph 2.2.3.1.1)

Purpose/Introduction:

Following ramp up, the message shall include a 36 bit synchronization sequence. For the
ADS-B messages the sequence shall be

111010101100110111011010010011100010
with the left-most bit transmitted first.

Thistest procedure verifies that the UAT Transmitter equipment correctly outputs the 36-
bit synchronization sequence that is transmitted with each UAT Message.

Equipment Required:

The test configuration requires data sources be provided to the appropriate UAT
Transmitter interfaces to enable generation of ADS-B Messages. Connect the RF
antenna port through appropriate attenuation so that the output message can be received
by measurement equipment that can detect and decode the modulated bit pattern to verify
the 36 bits of the synchronization sequence.

© 2002, RTCA, Inc. Draft 1: 2/27/02
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M easurement Procedures:

Step 1:  Verify Synchronization Sequence

Set up the UAT Transceiver to transmit a Long ADS-B Message. Verify that
the first 36 bits transmitted contains the sequence:

111010101100110111011010010011100010.

24312 Verification of Payload (subparagraph 2.2.3.1.2)
No specific test procedure is required to validate subparagraph 2.2.3.1.2.

24313 Verification of FEC Parity (subparagraph 2.2.3.1.3)
No specific test procedure is required to validate subparagraph 2.2.3.1.3.

243131 Verification of Code Type (subparagraph 2.2.3.1.3.1)
Purpose/Introduction:

The FEC Parity generation shall be based on a systematic Reed-Solomon (RS) 256-ary
code with 8 bit code word symbols. FEC Parity generation shall be per the following
code:

a. Basic ADSB message: Parity shall be per a RS(30, 18) code

Note: This results in 12 bytes (code symbols) of parity capable of correcting up to 6
symbol errors per block.

b. Long ADS-B message: This shall be per aRS(48, 34) code

Note: This results in 14 bytes (code symbols) of parity capable of correcting up to 7
symbol errors per block.

For either message length the primitive polynomial of the code shall be asfollows:
p(x) =x%+x" +x* +x+1.

The generator polynomial shall be asfollows:

B _
’Q(x-a').

P =131 for RS(30,18) code and P = 133 for RS(48,34) code

a isaprimitive element of aGaloisfield of size 256 (i.e., GF(256)).

Draft 1: 2/27/02 © 2002, RTCA, Inc.
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Note: See Appendix C for more information on the implementation of the Reed Solomon
code.

The “FEC Parity” field is a 96-bit field (bit 1, byte 19 through bit 8, byte 30) for Basic
ADS-B messages, and a 112-bit field (bit 1, byte 35, through bit 8, byte 48) for Long
ADS-B messages. The “FEC Parity” symbols sequence is generated based on systematic
encoding of Reed-Solomon (RS) 256-ary code with 8-bit code word symbols.

The following test procedure verifies that an ADS-B transmitting system correctly
generates the proper FEC for both Basic and Long ADS-B messages.

This test procedure also verifies that an ADS-B transmitting system correctly outputs the
properly generated FEC in the transmitted Basic and Long ADS-B messages.

Equipment Required:

a. Provide a method to supply controlled ADS-B Messages having pseudo-random
payload data to the ADS-B UAT Transmitting system. (Input to the RS Encoder
without synchronization sequence)

b. Provide a method to monitor the transmitted ADS-B Message sequences having
pseudo-random payload data and associated FEC Parity exiting from ADS-B UAT
Transmitting system. (Output from RS Encoder without synchronization sequence)

M easurement Procedures:

Step 1:  Establish the Initial Conditions

Configure the ADS-B UAT Transmitting system to transmit Basic and Long
ADS-B messages and verify that the equipment under test is transmitting both

Messages.
Step 2:  Verify FEC Parity for Basic Message (subparagraph 2.2.3.1.3.1)

Load the set of Basic test messages given in Table 2.4.3.1.3.1A into the
equipment under test. For each case of provided stimulus given in Table
243.13.1A, veify that the ADSB UAT transmitting system properly
generates the associated FEC Parity sequence as given in column 3 of Table
243.13.1A.

Verify that all the FEC symbols sequences generated in column 3 of Table
2.4.3.1.3.1A follow the trailing end of the associated transmitted messages in
left to right order as given in the following example message:

ADS-B Basic Message Payload (input to the RS encoder)

913D23BBOCS59DFACFCD7209492DFEEEDF381

Transmitted ADS-B Basic Massage (output from the RS encoder)

913D23BBOC59DFACFCD7209492DFEEEDF381E00B381341E499399
E8B62BF

© 2002, RTCA, Inc. Draft 1: 2/27/02
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Step 3.

Note: Underlined data in the above transmitted ADS B Basic Message is the
FEC Parity sequence of that Basic ADS-B Message Payload.

Verify FEC Parity for Long Message (subparagraph 2.2.3.1.3.1)

Load the set of Long test messages given in Table 2.43.1.3.1B into the
equipment under test. For each case of provided stimulus given in Table
243.1.3.1B, verify that the ADS-B UAT transmitting system properly
generates the associated FEC Parity sequence as given in column 3 of Table
24.3.1.3.1B.

Verify that all of the FEC symbol sequences generated in column 3 of Table
2.4.3.1.3.1B follow the trailing end of the associated transmitted messages in
left to right order as shown in the following example message:

ADS-B Long Message Payload (input to RS encoder)

88Cl4FE677A75B489603580CAA606FD81EE91B64CBABAO0S63FCOC
E1C2DA3016B2BA3

Transmitted ADS-B Long Message (output from the RS encoder)

88C14FE677A75B489603580CAA606FD81EE91B64CBABAOS63FCOC
E1C2DA3016B2BA3A078D3F21607140B4B6CB3EGEE2C

Note: Underlined data in the above transmitted ADS-B Long Message is the
FEC Parity sequence of that Long ADS-B Message Payload.

© 2002, RTCA, Inc.
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Table2.4.3.1.3.1A: FEC Parity Encoding for Basic ADS-B Message

No. Basic M essage FEC Parity

1 913D23BBOC59DFACFCD7209492DFEEEDF381 EOOB381341E499399E8B62BF
2 CDB4DB1F9A0CCDEA489D8E6633517082B58C A1B8F183CBE609566F658B4A
3 17E2DCA2CCD5CBB109093A79330A9FFCDES7 CF7B4C67EEB1ADAAA75C757C
4 E5F871DECAF67B1EBDIOBCCE6EL12883A283A9 26856284FF1846544E806833
5 F88BB215044741EB4503DB45EBOEO88F5954 238909EF489ECCFA9C517103
6 2DDED1237D3CB84FDFDO8DB934FA2F509288 B7E88C2AAC53B4FA680BDD63
7 1BFC58B922B425BF58082B5B2F6557D186FA F53ACB6EB8CC7F09630B6D7C
8 CDD81CE4BAAB269060F3157CFCBA9EDO6777 F389A23D7325C965A417DB8D
9 3DE973832F4D0OB8A11AC04BOCO6E228E0F56 42FAFESF593C439ACD2ES59B4
10 D5BF734F90953E6FD73DOEAEE96079F20F8C 0B7E1F709281212459963B78
11 B06978700FCCCL3DDB8A7F2A32F3E2FBADE4 D8BOD03BB104BD8092EAFF9A
12 5D06390EDAB6A0C5F0532EA31837CDADDO85 E12FDO632FB81081BA93453F
13 AEG6A7620E7A0801B1594EBAF3F04770F043B 970F50A979D8312E1644C627
14 94EEBF889F502A52FF492DADA564682CD6E4 4168AF9ACA49F62A2E32C22E
15 A84753F740104D900BA1A19B12E468B4092F 32A5FF94A0D4082083E22F55
16 2E802B5B8EE72A40EB4C2B3F707D1654B876 5EDC4A263D142BCEBAB36405
17 ACA6B6B6ASF833BECI977877BCC33682DE6G1E 19D387B6C981C1E0198D0OE98
18 DC1DD3024B21D65522BA5CE608744997AC20 B2DC6A2236A84CF530B3E273
19 B78696 AES86ES5FE4613D4AD4404FES95A6C54 B7COE95FA0D7 D7 CA6AD7F3AA
20 F969CLA21E56D8602AF07769092D9DOE4AC2 33F36D4A513F133C8CB0850E
21 19A7AB011597F35820E3C770EB5A4051B3DE 662C2B69418B4927F2DDF7A4
22 6EEBA1LE49C120EA576226715E2F9C2373D79 E6671F503C6AD08457F6B933
23 BE41419F4C3A3D96F97C7BA7TEA486CF97ESE 719637E7650F9348F0355659
24 739E56B97628DA6585F33B123B5FB3DD3274 F29E2577F1C3A580AC28792B
25 897124E7F8661C5F979EC7EGEBFID3041097 AE6352F2F849AA7C7BEE6GFCL
26 DD4C708CEDF7 ADBAFDABCOBBF6D6D27B3CE2 FA462D294648FAF59BBDA9F6A
27 F808A811E0A5057892A7F552EB3453FEDA5D AAE09B6BF747200DDEACACLF
28 6B6EBA3A33B5886E536693D118EACL16B7F6 CF23176AAD1781DCA56995F3
29 5E267BDADF9CA9BD120A559568EEDFEAF418 2120E3658F1F4CCB02F7CA486
30 DC7CAFCCLF6A2C6E1CA64E09F7711DEDDA9E S5EBFA9BFD7EBOD675A3A944B

© 2002, RTCA, Inc.
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Table2.4.3.1.3.1B: FEC Parity Encoding for Long ADS-B M essage

b
o

Long Message

FEC Parity

88CL4FE677A75B489603580CAA606FD81EE91B64CBABA0563FCOCELC2DA3016B2BA3

A078D3F21607140B4B6CB3EGEE2C

739F75B1744FE00C87AA9F7EF0878830D23419434CEEC8B8391CEC5D1614C3381BAE

7ABO75D35A6813030823D0B86148

F7B2895F117D54FB38EB0995CEB8B876A1FE2B1F4ADF316A8A01D924A9795A3F2450

71446A127F22DC38CCF6AA942818

7BF8B323408D048D38D81BF61F7DBC5F407063B8BBFFO098CAC3BD5D6C64E84E56C30

7CAD68B1A532B310E1F4C0AAC2AC

FCB5D44275F7C1B8B55460F026954F7F593 AE4AA8CCB0360CESB37BAD077FC22D4167

BES8964B29C12D09551ED3294F9EL

1CAFE476AD33112F584C7D8B61FF934D37069DD15FDD19E797027DE02CAAFCSB2741

E04F254E947E2C1C277C764ABEF3

8B8848DO3ED768DF48DBC3B7A050478B2A88578A563E3CCA4A1D7D94FA4D2A09F409DF

FF6029E7BFDF3E2D8DCLE2A25D33

22D0F51374CDEB578780AD17A70201A28F8127F591C3FF7FB17FF3E0589D5F630EDL

60748ED1FF0578140C3D9C91823B

O[N] U B[W[N]| -

939B650F35FF024810E5F486999F3E46B741C022A445F7B159FE32C1F6ADAS28959C

22B6F9BB18DAACA3F24A0690D630

AGEDD48FCC8F42F74B094AB3DD6FDBC8F851EBE0251 D06 F8B4BA1ASECA361FB92B89

D76929F61929FF6A963971FDBBDD

5DEFC36EDD7 A4BCCD1C8AB288528EDOE9C96376129B5843976878A707806E4D64842

8B353AB2A7E79DDD650BECA9AG46

090E24911DEB507BAAAES16C54265F62EFB39493C83D20D05B608C8BCE1CEEDO802C

47431DBE69AFA71CC5F5C67ADB45

7ADLE6D34A9CA0D7799A675843EE58DA3FE12D9ESC53E023EACT64F5143D549B6846

BB47BB5EAE83C13D3D8228CE9CA8

D84229B09708E1A966FBBOA03B33C263E187182E0469462C2552D92A71C019ECA4CC

233FCB722101B928780F6847CA3D

BOEE5CBBOF8393AA978C27ACDED299F501B478F6769C97F5488E8896 DEB7FEDC2 CC6

B98EC747D02F064510C784CD4094

03812A8935D098FA6F4B735A8 C3E6B6DAFAS7773C2F64A0F8BFACADBCA12D95D761FC

COC28F63377126FB49ECIAF92ACF

7FOD163159EAAAAG6091C75845B1362E2677EB5C23104BE221DC6C8CF6F7690E38256

BO3A848FBD41F3028294787502C38

85DF5COEB4EBCO9AA1444BDO38DAF897C/D17B077932D693438A9962B6F8347A054C6

F7A24606BA6C64E6D59E44 AAABB2

86 CAAC59028EADAC6093F09F47253108602ACE1AF3163570CAB29F38071ADAA32239

FAC149C242B2EC2222192A020FA3

F444274488BEF7E710DD29A1E87DBBOFF5CABF248833317D87F420E6F2085DA73413

9162AAEED525C53F29EC69D105AB

4C3C6F11981C3325E00DC1B2244F519FF587FF51D3325143921E7BD9CA98D644 AEDA

C29E4AAOFO6E1F9EBF26F7CAF4517

3310BEEE66C7C07AD937DACSEEB1E25EECFF1 EASEABB85CAS6D0DDBFOCE4A2BF7A758

ED2B84F52713986644AB601BCAA3

CoD17AAA3F6FD86D09821F14F63CASC6E16B868F40EC6BFCF10ACS1CC3DE23DCFB6E

AE480E7E9C7B642CO0ES504E172ED

82C67962E58DBBC8787447250382D23E99FEBOF5A3BDC592BB1F9F510264FA1C5728

5A01A378DD239B679973E95BOE3B

ADC32EA3DF10D1150A16E2638B935EE2EQCEEEC8F8AB693A0983A30853EB1570BFF2

2DBB1FE1563CBOF472688639441F

610FCC04COCBOC7AA7TEEB71654259E52BEA714DBOCAF6E9B6CB8731F1BD4B646B382

4FFCF3041CD1819FC386DCF7BEEOD

3706C10380B636FB28A13CC52ACEOB39FD5B2950613842B6AD2ESD1E3D0560853 DAY

A9319228174413D125E1F867FBBE

5DB8599FF7B8B1C51CD608884E2D07998647196992993941D529246FA1735CB1077E

F338358COE2266FFB5CO01EF1492B

6E015A24CDA83EFFDB378589DE3730CDEEBO04C4AB303A1EE75D3438FC7BAOEBF92D16

5235F0CC8F97FA043B1E96AD3ASE

4F1488A232FBE98335A89D8973156389620B9229D8DC027969A460A2FBE626144C30

5D6647DEF9E73CBFAE6D605A1707

D280C7991A8F6237BB1CE460955F4CE9C2D5B7234B58FD42B79BEBI900CA04B740242

AF644F247F765B9A5A823F28A985

95BBFB6C98B6972B5B89CDO008CF073BB36719DDC18090A4B6DA39544932CEFD775A

721B2D4CC23D7EBEAOF2783C4301

4023E5FB7228717AF6F291770B86896A708B0560DE08983A293F488D557B097EBB2E

FC3C3E45783264E555B46718F5C3

5DB1F23A86B39DCEEFEDDC1D39FF76D61EB37B4692BAFB63CE/F9837AECBE7FB16D4

0163745136488B0OA9C031CA751BB

22B83EC9766028157193069378286323A0126978763564D37AE20DEB62EF29B6EDB4

48EC70F7392515B4BE76663A7721

Draft 1: 2/27/02
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36

7TFEADAD5C6261CB4789FE3DD34A96FDAA6268021982B45620EADEB62357DASEC7440

A31F0994ECDB931F3FO008AEGDF10

37

B556DB291BFF5CB64D48EE956BA8970AA705FA7 AAGCEEO6BEALESE2188D80D2B36F8

F5968F9911568FC113113468CB66

38

7A7TDBA28C27D6C2CF70C7DDE4ADFDIAB02389ADF477916861CAF02621FB8A18CIO3AD5

B623395367CF47B8754206001FE1

39

6F94FDAC9ACA3905EEF91 CEF2E6D2AF35154072411E0250DFFA439D643C8B5B8 AEDD

E52D541A8095AF2AA5E4395C2490

40

2890593C9F4A71B19C61DBF3ACACES8240BBA36C21A6B7873FD1B41E98FFF94549C8B

A45AFF6327F998395AEF39F8A9DD

41

4B371AFA1971AEE8SBDF24CF6314A3F7F4E235FD454D44BF7C096685ACF7AFA9137C7

DOD838E28B4E13754B8693F133B5

42

9EODDBDA7030968CAF6ACA652831718F29E7BE4A264A0132A68COF287272C09F9A4C6

0A40F4600B88244B68F8745D0AB6

43

183F49F3C85680F33CC58B24DD0DB29544684ES5DAFF43C2674E3CA7850C8A9420CA7

A7C75E04043159891F506EB40CCl

44

5F885E5AEADAEC6FF1BDF491BB23D62 ADA0ABOBB1219AFBOCF26C0272DEF5C5023D2

A3A7B3455C440B5175616B22745F

45

819822A12A1C2A79BA0AB4AA4AD1D8997DAB59F2163C068FBAFF7B5140FA7C34C0502

72BCOF3E5E3698B9D7 BA8 CCADAGO

46

D9COA438C6ES5DOD35619E0893B89FC8F1A10321987D19996CACA12D136835C7DCD7 1

89CDB99711192AE95EDOA77108EF

47

71E41EA79FC27830AFEEQ57730ES8BDOEA27664941E50F7EEB427341A9F633B420AF4

FB93C7DBF32B423DB4E9A6DC6Co4

48

C8F3FCOE3D843BFE408C1AD7 CB93A045FCC58164CED02A323BC68A04E19849F2A696

C9F02B36C8171AF59AE4087BC7B3

49

07A1F480699D0BOA86E285EFFAA811792989657E0BB38B527E21882C711CD86E77FB

A26A29143A37629BFEC8681DCF2D

50

76618366C9C36A873446E2F823D9A1E9DOSFD21F2B1CFEEFF98AA7S5ECS6EABAFOC39

AO07DE4E9S5FCD470D812220635C19

51

B826A3215AB4238BEFCOFC239A20B1AE611B6194351C8192F361979DA435C6ECO95F

781CE9C5A6DA28D43305EEFF82E2

52

031E91CEA08BI9EBCA9AG653FA57C7B063DC26C42F2F9C3FBBB160837D5B49DC617CB

812C8A0200CFO06D5508C21A43E0D

53

6E2E81654BE17ACB7BCBD12BC66C103F16F621C8E63C64091FD432A09C4654CCF120

2CF9A1B6141D59DBDB1D7891B2A0

54

9D89BAD4818277405FF2D094EC3AC63EESDB936289B65802C410557BEFD944634FBE

3BCA615E5E9855DFESC2484EC6B6

55

13F2986219087B5F89742EF33592A5636162E1F64225FCB96A3965BEAEACF7215E48

C80533045488FABF82B63A156461

56

5C07C205555043387044BFE339644E656FB5951A4D25DF04745A2025789D8CO8AA27

B1C57A12030650463F913ACCFD5E

57

7BODA278B7C0941364918A36BACBFOF1AS8AE2DB2A1169F232AE7BBF770DA280BFOEY

6B6B181A0477B99072291D08BA26

58

1BDE012041DECOF401856B1D6D3DFAA79691FB5DAE1IF8384AAC540B93F1070DAFB5F

CO9DDAE407B765F6EC354B11F5F44

59

211F5E3936550C5389A6303F2CBB074821FAAC6A0781B57197931926EDO03852AF939

8E2780D213F6C92CBD998270E451

60

18C918731D74215EC6338316033027CAE7B53355D0B8F3FB28D380997C42541E61C8

777E1834F68AE8C02902AA0CAESS

© 2002, RTCA, Inc.
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243132

2432

24321

24322

243221

2432211

2432212

2432213

2432214

2432215

2432216

Draft 1: 2/27/02

Verification of Generation and Transmission Order of FEC Parity (subparagraph
223132

Appropriate test procedures to verify the generation and transmission order of FEC Parity
areincluded in subparagraph 2.4.3.1.3.1.

Verification of Ground Uplink Message For mat (subparagraph 2.2.3.2)

No specific test procedure is required to validate subparagraph 2.2.3.2.

Verification of Synchronization (subparagraph 2.2.3.2.1)

No specific test procedure is required to validate subparagraph 2.2.3.2.1.

Verification of Payload (Before Interleaving and After De-interleaving)
(subparagraph 2.2.3.2.2)

No specific test procedure is required to validate subparagraph 2.2.3.2.2.

Verification of UAT-Specific Header (subparagraph 2.2.3.2.2.1)
No specific test procedure is required to validate subparagraph 2.2.3.2.2.1.

Verification of “GROUND STATION LATITUDE” Field Encoding (subparagraph
2232211

No specific test procedure is required to validate subparagraph 2.2.3.2.2.1.1.

Verification of “GROUND STATION LONGITUDE” Fiedd Encoding
(subparagraph 2.2.3.2.2.1.2)

No specific test procedure is required to validate subparagraph 2.2.3.2.2.1.2.

Verification of “POSITION VALID” Field Encoding (subparagraph 2.2.3.2.2.1.3)
No specific test procedure is required to validate subparagraph 2.2.3.2.2.1.3.

Verification of “UTC” Field Encoding (subparagraph 2.2.3.2.2.1.4)
No specific test procedure is required to validate subparagraph 2.2.3.2.2.1.4.

Verification of Reserved Bits (subparagraph 2.2.3.2.2.1.5)
No specific test procedure is required to validate subparagraph 2.2.3.2.2.1.5.

Verification of “APPLICATION DATA VALID” Fied Encoding (subparagraph
2.23.2.2.1.6)

No specific test procedure is required to validate subparagraph 2.2.3.2.2.1.6.

© 2002, RTCA, Inc.
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2432217

2432218

2432219

243222

24323

243231

243232

24324

244

2441

2442

2443

Verification of “SLOT ID” Field Encoding (subparagraph 2.2.3.2.2.1.7)
No specific test procedure is required to validate subparagraph 2.2.3.2.2.1.7.

Verification of “TIS-B SITE ID” Field Encoding (subparagraph 2.2.3.2.2.1.8)
No specific test procedure is required to validate subparagraph 2.2.3.2.2.1.8.

Verification of Reserved Bits (subparagraph 2.2.3.2.2.1.9)
No specific test procedure is required to validate subparagraph 2.2.3.2.2.1.9.

Verification of Ground Uplink Application Data (subparagraph 2.2.3.2.2.2)

No specific test procedure is required to validate subparagraph 2.2.3.2.2.2.

Verification of FEC Parity (Before Interleaving and After De-interleaving)
(subparagraph 2.2.3.2.3)

No specific test procedure is required to validate subparagraph 2.2.3.2.3.

Verification of Code Type (subparagraph 2.2.3.2.3.1)
No specific test procedure is required to validate subparagraph 2.2.3.2.3.1.

Verification of Generation and Transmission Order of FEC Parity (subparagraph
223232

No specific test procedure is required to validate subparagraph 2.2.3.2.3.2.

Verification of Interleaved Payload and FEC Parity (subparagraph 2.2.3.2.4)
No specific test procedure is required to validate subparagraph 2.2.3.2.4.

Verification of The ADS-B M essage Payload (subparagraph 2.2.4)
No specific test procedure is required to validate subparagraph 2.2.4.

Verification of Payload Type (subparagraph 2.2.4.1)
No specific test procedure is required to validate subparagraph 2.2.4.1.

Verification of Payload Elements (subparagraph 2.2.4.2)

No specific test procedure is required to validate subparagraph 2.2.4.2.

Verification of ADS-B Payload Composition by Payload Type Code (subparagraph
2.2.4.3)

No specific test procedure is required to validate subparagraph 2.2.4.3.

© 2002, RTCA, Inc. Draft 1: 2/27/02
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2444

2445

24451

244511

244512

244513

2445131

Draft 1: 2/27/02

Verification of Payload Transmission Order (subparagraph 2.2.4.4)
No specific test procedure is required to validate subparagraph 2.2.4.4.

Verification of Payload Contents (subparagraph 2.2.4.5)
No specific test procedure is required to validate subparagraph 2.2.4.5.

Verification of HEADER Element (subparagraph 2.2.4.5.1)

No specific test procedure is required to validate subparagraph 2.2.4.5.1.

Verification of “PAYLOAD TYPE CODE” Field Encoding (subparagraph
2245.1.1)

Purpose/Introduction:

The “PAYLOAD TYPE CODE” field is a 5-bit (bit 1, byte 1 through bit 5, byte 1) field
used to identify the payload for decoding by the receiver. Definition of the “PAYLOAD
TYPE CODE” field encoding that shall be used for all ADS-B messages is provided in
Table2.2.4.3.

M easurement Procedure:

IBD

Verification of “ADDRESS QUALIFIER” Field Encoding (subparagraph
2245.1.2)

Purpose/l ntroduction:

The “ADDRESS QUALIFIER” field is a 3-bit (bit 6, byte 1 through bit 8, byte 1) field
used to indicate what the 24-bit “ADDRESS’ field represents. Definition of the
“ADDRESS QUALIFIER” field encoding that shall be used for all ADS-B messages is
provided in Table 2.2.4.5.1.2.

M easurement Procedure:

TBD

Verification of “ADDRESS’ Field Encoding (subparagraph 2.2.4.5.1.3)
No specific test procedure is required to validate subparagraph 2.2.4.5.1.3.

Verification of ICAO 24-bit Aircraft Address of Transmitting Aircraft
(subparagraph 2.2.4.5.1.3.1)

Purpose/Introduction:

An “ADDRESS QUALIFIER” value of “0" shall indicate that message is an ADS-B
message from an aircraft, and that the “ADDRESS’ field holds the ICAO 24-bit address
that has been assigned to that particular aircraft.

© 2002, RTCA, Inc.
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Note: The world-wide method for allocating and assigning the 24-bit ICAQO aircraft
addresses is described in Annex 10 to the Convention on International Civil
Aviation, Volume |11, Chapter 9. [ICAO Annex 10, Val. 111, Ch. 9].

M easurement Procedure:

IBD

2445132 Veification of Self-Assigned Temporary Address of Transmitting Aircraft
(subparagraph 2.2.4.5.1.3.2)

Purpose/l ntroduction:

An “ADDRESS QUALIFIER” value of “1" shall indicate that the message isan ADS-B
message from an aircraft, and that the “ADDRESS’ field holds the transmitting aircraft’s
self-assigned own-ship temporary address.

The self-assigned temporary address shall be generated as follows:

Let: ADDRp = thelCAO 24-bit addressthat has been assigned to the aircraft;

ADDR; = thetemporary addressthat isto be generated;

M(1) = the12least significant bits (LSBs) of the own-ship “LATITUDE”
field (per subparagraph 2.2.4.5.2.1) at the time the temporary
address option is selected;

M(2) = the 12 least significant bits (LSBs) of the own-ship “LONGITUDE”
field (per subparagraph 2.2.4.5.2.1) at the time the temporary
address option is selected;

M(3) = 4096° M(1) + M(2); and

TIME = the number of seconds that have elapsed since UTC midnight at the

time the temporary address option is selected, represented as a 24-
bit number.

Also, let “A” denote the modulo 2 bit-by-bit addition (or “exclusive OR”) operation.

a. If the transmitting aircraft's ICAO 24-bit address ADDRy is available, then the
temporary address ADDR; shall be the modulo 2, bit-by-bit summation of the
permanent address and M(3), that is:

ADDR; = ADDRs A M(3).

b. If the aircraft’'s 24-bit ICAO address ADDRy is not available, then time of day shall
be used as an additional randomizer. In that case, the temporary address ADDRy
shall be the modulo 2, bit-by-bit summation of TIME and M(3), that is,

ADDR; =TIME A M(3).

M easurement Procedure:

IBD
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Verification of ICAO 24-bit Aircraft Address of TISB Target Aircraft
(subparagraph 2.2.4.5.1.3.3)

No specific test procedure is required to validate subparagraph 2.2.4.5.1.3.3.

Verification of TIS-B Track File Identifier (subparagraph 2.2.4.5.1.3.4)

No specific test procedure is required to validate subparagraph 2.2.4.5.1.3.4.

Verification of Surface Vehicle Address (subparagraph 2.2.4.5.1.3.5)
No specific test procedure is required to validate subparagraph 2.2.4.5.1.3.5.

Verification of Fixed ADS-B Beacon Address (subparagraph 2.2.4.5.1.3.6)
No specific test procedure is required to validate subparagraph 2.2.3.5.1.3.6.

Verification of STATE VECTOR Element (subparagraph 2.2.4.5.2)
Purpose/Introduction:

Format for the STATE VECTOR element is defined in Table 2.2.4.5.2. This encoding
shall apply to ADS-B messages with PAYLOAD TYPE CODES of “0” through “10.”
Each of the fields shown is defined in subparagraphs 2.2.4.5.2.1 through 2.2.4.5.2.10.

M easurement Procedure:

IBD

Verification of “LATITUDE” and “LONGITUDE" Field Encoding (subparagraph
2.2.45.2.1)

Purpose/l ntroduction:

a. The“LATITUDE” field is a 23-hit (bit 1, byte 5 through bit 7, byte 7) field used to
encode the latitude of the ADS-B transmitter in WGS-84. The encoding of thisfield
shall beasindicated in Table 2.2.4.5.2.1. Also see Figure 2.2.4.5.2.1.

b. The“LONGITUDE” field is a 24-hit (bit 8, byte 7 through bit 7, byte 10) field used
to encode the latitude of the ADS-B transmitter in WGS-84. The encoding of this
field shall beasindicated in Table 2.2.4.5.2.1. Also seeFigure2.2.4.5.2.1.

c. Theencoding of ALL ZEROs in the “LATITUDE” and “LONGITUDE” and “NIC”
(subparagraph 2.2.4.5.2.4) fields shall indicate that L atitude/L ongitude information is
“unavailable.”

Note: Snce the encoding of ALL ZEROs is a valid location on the earth, ADSB
receiving systems will interpret this as Latitude/Longitude information
“unavailable” only if the NIC field is also set to ZERO.
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2445211 Verification of Latitude and Longitude for NACr < 9 (subparagraphs2.2.4.5.2.1 and
22.7.21)

Purpose/Introduction:

The following test procedure verifies the UAT Transmitting equipment meets the latitude
and longitude encoding requirements of subparagraph 2.2.4.5.2.1 for NACp values less
than NINE (9).

The following test procedures verify that ADS-B Transmitting systems correctly receive
Latitude and Longitude position data from the Navigation source and output encoded
Latitude and Longitude data in the Basic ADS-B Message. Latitude and Longitude data
are encoded according to Angular Weighted Binary Encoding Method with a resolution
of 2% circles.

M easurement Procedure:

Step 1: Establish Initial Conditions

Configure ADS-B Transmitting system to create Basic ADS-B Messages and
verify that the equipment under test is transmitting these messages.

Step 2:  Veify the Encoded Latitude and L ongitude Data

Via the appropriate Navigation Data Source interface, provide the ADS-B
Transmitting system with the exact latitude and longitude data provided in the
Latitude and Longitude values columns for each line item given in Table
24.4521.1A, Table2.4.4.5.2.1.1B and Table 2.4.4.5.2.1.1C, respectively.

Provide the Latitude and Longitude data via the interface at the nominal rate of
the navigation data source.

Allow the system to stabilize after applying the data prior to continuing with
the following steps.

For each Basic ADS-B message that is broadcast by the ADS-B Transmitting
System:

a. Verify that for each input Latitude value in degreesin Table 2.4.4.5.2.1.1A
that the output correctly matches the corresponding binary coding value in
Table2.4.45.2.1.1A.

If the encoded value differs from binary value of the Table 2.4.4.5.2.1.1A,
then the test shall be considered to have falled. Otherwise, the test shall be
considered to have passed.

b. Verify that for each input Longitude value in degrees in Table
24.45.2.1.1B that the output correctly matches the corresponding binary
coding value of Table 2.4.4.5.2.1.1B.

If the encoded value differs from binary value of the Table 2.4.4.5.2.1.1B,

then the test shall be considered to have failed. Otherwise, the test shall be
considered to have passed.
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Step 3:

Verify the Encoded L atitude and Longitude — Data UNAVAILABLE

Step 4.

Set up the ADS-B Transmitting System as above and provide the Latitude and
Longitude values in degrees (-90 degrees South Pole and 90 degrees East) at
the nominal rate of the navigation data source.

Discontinue Latitude and Longitude data and verify that when Latitude and
Longitude Positions data are no longer provided to the ADS-B transmission
device, the“LATITUDE” and “LONGITUDE” fieldsand “NIC” field are set to
ALL ZEROs.

Verify that for each UNAVAILABLE Longitude and/or Longitude input value
in degrees in Table 2.4.4.5.2.1.1C that the output yields binary coding value
ALL ZEROsin the “LATITUDE” and “LONGITUDE” fieldsand “NIC” field,
asdescribedin Table 2.4.4.5.2.1.1C.

Note: The “UNAVAILABLE” state requires testing of the condition by
physically disconnecting the interface end, and if appropriate, the
logical interface to the UUT.

The test shall be considered to have faled if one of “LATITUDE” or
“LONGITUDE”" encoding values or the “NIC” field is NOT encoded as ALL
ZEROs. Otherwise, the test shall be considered to have passed.

Verify the Encoded Latitude and Longitude — Data Equal ZERO

Set up the ADS-B Transmitting System as above and provide the Latitude and
Longitude input values at the nominal rate of the navigation data source.

Verify that for each ZERO DEGREE Longitude and/or Longitude input value
in degrees in Table 2.4.4.5.2.1.1C (Cases 6 though 8) that the output matches
corresponding binary coding value in the “LATITUDE” and “LONGITUDE”
fields, and binary coding value “NOT ALL ZEROs" in the “NIC” field as
described in Table 2.4.4.5.2.1.1C.

The test shall be considered to have failed if the “NIC” field isencoded as ALL
ZEROs. Otherwise, the test shall be considered to have passed.
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Table2.4.4.5.2.1.1A: Latitude Encoding Values

Latitude Latitude Coding
(degrees) (binary)
0.000000 000 0000 0000 0000 0000 0000
0.000028 000 0000 0000 0000 0000 0001
0.000055 000 0000 0000 0000 0000 0010
0.000111 000 0000 0000 0000 0000 0101
0.000221 000 0000 0000 0000 0000 1010
0.000443 000 0000 0000 0000 0001 0100
0.000885 000 0000 0000 0000 0010 1001
0.001770 000 0000 0000 0000 0101 0010
0.003541 000 0000 0000 0000 1010 0101
0.007081 000 0000 0000 0001 0100 1010
0.014162 000 0000 0000 0010 1001 0100
0.028324 000 0000 0000 0101 0010 1000
0.056648 000 0000 0000 1010 0101 0000
0.113297 000 0000 0001 0100 1010 0000
0.226593 000 0000 0010 1001 0100 0000
0.453186 000 0000 0101 0010 1000 0000
0.906372 000 0000 1010 0101 0000 0000
1.812744 000 0001 0100 1010 0000 0000
3.625488 000 0010 1001 0100 0000 0000
7.250977 000 0101 0010 1000 0000 0000
14.501953 | 000 1010 0101 0000 0000 0000
29.003906 | 001 0100 1010 0000 0000 0000
58.007813 | 010 1001 0100 0000 0000 0000
90.000000 | 100 0000 0000 0000 0000 0000
-52.031250 | 101 1011 0000 0000 0000 0000
-56.250000 | 101 1000 0000 0000 0000 0000
-90.000000 | 100 0000 0000 0000 0000 0000
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Table2.4.4.5.2.1.1B: Longitude Encoding Values

Longitude Longitude Coding
(degrees) (binary)
0.000018 0000 0000 0000 0000 0000 0000
0.000037 0000 0000 0000 0000 0000 0001
0.000073 0000 0000 0000 0000 0000 0011
0.000147 0000 0000 0000 0000 0000 0110
0.000294 0000 0000 0000 0000 0000 1101
0.000587 0000 0000 0000 0000 0001 1011
0.001175 0000 0000 0000 0000 0011 0110
0.002350 0000 0000 0000 0000 0110 1101
0.004699 0000 0000 0000 0000 1101 1011
0.009398 0000 0000 0000 0001 1011 0110
0.018797 0000 0000 0000 0011 0110 1100
0.037594 0000 0000 0000 0110 1101 1000
0.075188 0000 0000 0000 1101 1011 0000
0.150375 0000 0000 0001 1011 0110 0000
0.300751 0000 0000 0011 0110 1100 0000
0.601501 0000 0000 0110 1101 1000 0000
1.203003 0000 0000 1101 1011 0000 0000
2.406006 0000 0001 1011 0110 0000 0000
4.812012 0000 0011 0110 1100 0000 0000
9.624023 0000 0110 1101 1000 0000 0000
19.248047 0000 1101 1011 0000 0000 0000
38.496094 0001 1011 0110 0000 0000 0000
76.992188 0011 0110 1100 0000 0000 0000
153.984375 0110 1101 1000 0000 0000 0000
-52.031250 1101 1011 0000 0000 0000 0000
-104.062500 1011 0110 0000 0000 0000 0000
151.875000 0110 1100 0000 0000 0000 0000
-56.250000 1101 1000 0000 0000 0000 0000
-112.500000 1011 0000 0000 0000 0000 0000
135.000000 0110 0000 0000 0000 0000 0000
-90.000000 1100 0000 0000 0000 0000 0000
180.000000 1000 0000 0000 0000 0000 0000

Table2.4.4.5.2.1.1C: Latitude and Longitude Encoding Valuesfor Data Unavailable

and Data Equal ZERO Cases

Case Latitude Longitude Latitude Coding | Longitude Coding NIC Coding
(degree) (degree) (binary) (binary) (binary)

1 Unavailable 0.000018 ALL ZEROs ALL ZEROs ALL ZEROs

2 0.000055 UNAVAILABLE | ALL ZEROs ALL ZEROs ALL ZEROs

3 UNAVAILABLE | 0.000000 ALL ZEROs ALL ZEROs ALL ZEROs

4 0.000000 UNAVAILABLE | ALL ZEROs ALL ZEROs ALL ZEROs

5 UNAVAILABLE | UNAVAILABLE | ALL ZEROs ALL ZEROs ALL ZEROs

6 0.000000 0.000000 ALL ZEROs ALL ZEROs NOT ALL ZEROs

7 14.501953 0.000000 0x0AA000 ALL ZEROs NOT ALL ZEROs

8 0.000000 -56.250000 ALL ZEROs 0xD80000 NOT ALL ZEROs

Draft 1: 2/27/02
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2445212 Verification of Latitude and Longitude for NACp >= 9 (subparagraphs 2.2.4.5.2.1
and 2.2.7.2.2)

Purpose/l ntroduction:

The following test procedure verifies the UAT Transmitting equipment meets the latitude
and longitude encoding requirements of subparagraph 2.2.4.5.2.1 for NACp values greater
than or equal to 9. The Latitude and Longitude data contained in the transmitted ADS-B
message is applicable at the start of the current 200 millisecond UTC Epoch.

Equipment Required:

The test configuration must include data sources to be provided at the input interfaces of
the UAT Transmitting equipment so that the appropriate data is available and loaded into
the corresponding fields in the transmitted message. Equipment that serves as a source
for the latitude, longitude, altitude and velocity data must be capable of providing
position updates synchronized to the UTC Time Mark at a minimum of a5 Hertz update
rate. The position updates must be recomputed each second according to the velocity
data required by the test procedure. The UTC Time Mark or equivalent will serve as the
synchronization for al timing measurements. The transmitted messages from the UAT
Transmitting equipment must be received and decoded by appropriate receiving
equipment with the capability of internally tagging time of receipt within 1 millisecond
time of receipt relative to UTC Time Mark or providing an external signal representing
time of receipt for external time measurement. External timing relative to the UTC Time
Mark is required to measure elapsed time with aresolution of 100 nanoseconds or better.

M easurement Procedure:

Step1: Verify Latitude Data

TBD

244522 Verification of “ALTITUDE TYPE” Field Encoding (subparagraph 2.2.4.5.2.2)
Purpose/I ntroduction:

The“ALTITUDE TYPE” field is a 1-bit (bit 8, byte 10) field used to identify the source
of information in the “ALTITUDE” field. The encoding of this field is as indicated in
Table2.2.45.2.2.

Equipment conforming to this MOPS shall ALWAY S set this field to ZERO and report
Pressure Altitude in the“ALTITUDE” field.

Note: Future versions of this MOPS may support a dynamic changing of Altitude Type.

M easurement Procedure:

TBD
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Verification of “ALTITUDE” Field Encoding (subparagraph 2.2.4.5.2.3)
Purpose/I ntroduction:

The “ALTITUDE” field is a 12-hit (bit 1, byte 11 through bit 4, byte 12) field used to
encode the altitude of the ADS-B transmitter. The encoding of this field shall be as
indicated in Table 2.2.4.5.2.3.

M easurement Procedure:

TBD

Verification of “NIC” Field Encoding (subparagraph 2.2.4.5.2.4)
Purpose/Introduction:

The Navigation Integrity Categories (“NIC”) field isa4-bit (bits 5, through 8, of byte 12)
field used to alow surveillance applications to determine whether the reported position
has an acceptable level of integrity for the intended use. The value of the NIC parameter
specifies an integrity containment radius, Rc. The encoding of this field shall be as
indicated in Table 2.2.4.5.2.4.

M easurement Procedure:

TBD

Verification of “A/G STATE” Field Encoding (subparagraph 2.2.4.5.2.5)
Purpose/I ntroduction:

The Air/Ground State (“A/G STATE”) field is a 3-bit (bits 1 through 3 of byte 13) field
that indicates the format used for representing horizontal velocity. The value of thisfield
determines the encoding of the “HORIZONTAL VELOCITY” field. The encoding of
“AlG STATE” shall be asindicated in Table 2.2.4.5.2.5.

M easurement Procedure:

TBD

Verification of Determination of AIRBORNE/ON-GROUND Condition
(subparagraph 2.2.4.5.2.5.1)

Purpose/l ntroduction:

The ADS-B transmitter shall determine its AIRBORNE/ON-GROUND condition using
the procedure below.

a. If there is a means to automatically determine the AIRBORNE/ON-GROUND

condition of the ADS-B emitter target category, then such information shall be used
to determine the AIRBORNE/ON GROUND state.
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2445252

244526

244526.1

Note: An “automatic” means of determining vertical status could come from a weight-
on-wheels or strut switch, etc. Landing gear deployment is not considered a
suitable automatic means.

b. If there is no means to automaticaly determine the AIRBORNE/ON-GROUND
condition of the ADS-B transmitter, then the ADS-B transmitter shall assume the
AIRBORNE condition except under the conditions given for each of the ADS-B
Emitter Category types given in Table 2.2.4.5.2.5.1A. If the conditions given in
Table 2.2.4.5.2.5.1A are met for the given ADS-B Emitter Category, then the ADS-B
transmitter shall be in the ON-GROUND condition.

M easurement Procedure:

IBD

Verification of Validation of AIRBORNE/ON-GROUND Condition (subparagraph
2.245.25.2)

Purpose/l ntroduction:

When an automatic means of determining AIRBORNE/ON-GROUND condition
indicates ON-GROUND, the AIRBORNE/ON-GROUND state shall be changed to
AIRBORNE under the conditions listed in Table 2.2.4.5.2.5.2.

Note: The AIRBORNE/ON-GROUND condition can be used by ADS-B transmitters to
select only the TOP antenna when in the ON-GROUND condition. A false
indication of the automatic means could therefore impact signal availability. To
minimize this possibility, this validation procedure has been established.

M easurement Procedure:

TBD

Verification of “HORIZONTAL VELOCITY” Subfields (subparagraph 2.2.4.5.2.6)
No specific test procedure is required to validate subparagraph 2.2.4.5.2.6.

Verification of Encoding as* North Velocity” Form (subparagraph 2.2.4.5.2.6.1)
Purpose/I ntroduction:

When the “A/G STATE” field is set to “0,” or “2,” the “North Velocity or Airspeed or
Ground Speed” component shall assume the “North Velocity” format indicated in Table
2245.26.1.

a  The“N/S Sign” subfield (bit 4, byte 13) shall be used to indicate the direction of the
North/South velocity vector asshown in Table 2.2.4.5.2.6.1.a
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244526.1.1
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b. The“North Velocity Magnitude” subfield (bit 5, byte 13 through bit 6, byte 14) shall
be used to report the magnitude of the North/South velocity of the ADSB
transmitter. The Range, Resolution and No Data encoding of the “North Velocity
Magnitude”’ subfield shall be as shownin Table 2.2.4.5.2.6.1.b.

Verification of the “North/South Velocity” Sign Flag (subparagraph
2.2.45.26.1.9)

Purpose/l ntroduction:

The “N/S Sign” subfield (bit 4, byte 13) shall be used to indicate the direction of the
North/South velocity vector as shown in Table 2.2.4.5.2.6.1.a.

This test procedure verifies that the “N/S Sign” bit in UAT Messages is correctly set to
“0" for travel in anorthward direction, and “1” for travel in a southward direction.

These test procedures are intended for use for UAT Messages where the “A/G STATE”
field isset to “0” or “2.” The values of the input Velocity data should be set so as to
ensure that the*A/G STATE” is set to either “0” or “2.”

M easurement Procedure:

Step 1:  North / South Sign Bit Verification — Vel ocity Data Not Available

Configure the ADS-B Transmitting System to transmit UAT Messages by
providing velocity data at the nominal update rate. Provide the data externally
a the interface to the ADS-B system. Set up the system to enable broadcast of
UAT Messages. Verify that the ADS-B Transmitting System is set to Airborne
status. Provide valid non-zero barometric pressure atitude data and valid non-
zero velocity datato the ADS-B System.

Discontinue North/South Velocity data and then verify that when North/South
Velocity Data is not provided to the ADS-B transmission device, the “N/S
Sign” bitissetto“0.”

Step 2:  North / South Direction Bit Verification — Directional Components

The method for testing this field depends largely upon the nature of the input
for North/South Velocity Data

CASE 1.

If the directional component of the input is a single bit or a “flag” type (i.e. a
single discrete value is used to represent “NORTH,” and another discrete value
is used to represent “SOUTH”), then the procedure for this step shal be as
follows:

Set this input to the value that indicates travel in a northward direction, and
check that ADSB UAT Messages are generated with “A/G STATE set to
either “0” or “2,” and that all such messages contain a “N/S Sign” bit subfield
with avalueof “0."

Next, set the input to the value that indicates travel in a southward direction,
and verify that ADS-B UAT Messages are generated with “A/G STATE set to
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either “0” or “2,” and that all such messages contain a “N/S Sign” bit subfield
with avalueof “1.”

CASE 2:

If the directional component of the input is variable (e.g., a heading expressed
in degrees or other similar manner, so that the input value must be evaluated by
the ADS-B transmission device in order to determine the proper value for the
“N/S Sign” bit), then the test procedure shall be as follows.

In this case, the input variable must be made to assume values corresponding to
movement in a northward direction, and it must be verified, for each such
value, that UAT Messages are generated with “A/G STATE set to either “0” or
“2,” and that all such messages contain a “N/S Sign” bit subfield with a value
of “0.”

The input must then be made to assume values corresponding to movement in a
southward direction, and it must be verified, for each such value, that the
transmitter generates UAT Messages with “A/G STATE set to either “0” or
“2,” and that al such messages contain a “N/S Sign” bit subfield with a value
of “1.

244526.1.2 Verification of the “North Velocity Magnitude” Subfield - Subsonic
(subparagraph 2.2.4.5.2.6.1.b)

Purpose/l ntroduction:

When the “A/G STATE” field is set to “0” or “2,” the “North Velocity or Airspeed or
Ground Speed” component shall assume the “North Velocity” format indicated in Table
2.245.26.1.

The “North Velocity Magnitude’ subfield is a 10-bit (bit 5, byte 13 through bit 6, byte
14) field that shall be used to report the magnitude of the North/South Velocity of the
ADS-B transmitter. The Range, Resolution and No Data encoding of the “North
Velocity Magnitude” subfield shall be as shownin Table 2.2.4.5.2.6.1.b.

This test procedure verifies that the North/South Velocity subfield in UAT Messages is
correctly set for the subsonic condition wherethe“A/G STATE” field is set to ZERO (0).

M easurement Procedure:

Step 1:  North / South Velocity Verification — Ve ocity Data Not Available

Configure the ADS-B Transmitting System to transmit UAT Messages by
providing velocity information at the nomina update rate. Provide the data
externally at the interface to the ADS-B system.

Set up the system to enable broadcast of UAT Messages with the “A/G

STATE” set to “0.” Verify that the ADS-B Transmitting System is set to
Airborne status. Provide valid non-zero velocity datato the ADS-B System.
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Discontinue North/South Velocity data and verify that when North/South
Velocity Data is not provided to the ADSB transmission device, the
North/South Velocity subfield is set to ZERO (binary 00 0000 0000).

Step 2:  North / South Velocity Verification — Velocity Equal ZERO
Set up the ADS-B Transmitting System as above and set the North/South
Velocity input to represent avelocity of ZERO knots.
Verify that the North/South Velocity subfieldissetto “1.”
Step 3:  North / South Velocity Verification — Discrete Values
Verify that for each integer North/South Velocity input value in knots in Table
244526.1.2 that the system generates UAT Messages with the “A/G
STATE” set to “0,” and that the North/South Velocity subfield in each such
message is set equal to the corresponding binary coding value in Table
24.4526.1.2.
Table2.4.4.5.2.6.1.2: Discrete Valuesfor North/South Velocity
North/South Velocity (sub-sonic)
Coding Coding M eaning
(binary) (decimal) (N/S Velocity in knots)
00 0000 0010 2 N/S Velocity = 1 knot
00 0000 0101 5 N/S Velocity = 4 knots
00 0000 1010 10 N/S Velocity = 9 knots
000000 1111 15 N/S Velocity = 14 knots
00 0101 0000 80 N/S Velocity = 79 knots
00 0101 1010 90 N/S Velocity = 89 knots
001010 0101 165 N/S Velocity = 164 knots
001010 1010 170 N/S Velocity = 169 knots
01 0101 0101 341 N/S Velocity = 340 knots
100101 0101 597 N/S Velocity = 596 knots
1010101010 682 N/S Velocity = 681 knots
110101 0101 853 N/S Velocity = 852 knots
11 1010 1010 938 N/S Velocity = 937 knots
1111111110 1022 N/S Velocity = 1021 knots
Step4:  North / South Velocity Verification — Maximum Values

If the resolution of the input value is the same as the output resolution (i.e., 1
knot), verify that for an input corresponding to a northward velocity of 1022
knots, UAT Messages are generated with “A/G STATE” set to “0,” and all such
messages contain a North/South Velocity subfield with a value of 1023 (binary
111111 1111).

If the resolution of the input value is greater than the output resolution, verify
that for input value corresponding to the largest possible northward velocity
that is less than 1021.5 knots, UAT Messages are generated with “A/G
STATE” of “0,” and al such messages contain a North/South Vel ocity subfield
with avalue of 1022 (binary 11 1111 1110).

© 2002, RTCA, Inc.



Step 5.

If the resolution of the input data makes it possible to enter an input value that
corresponds to exactly 1021.5 knots, then this value shall be input and it shall
be verified that the resultant North/South Velocity output field is equal to either
1022 (binary 11 1111 1110, representing 1021 knots) or 1023 (binary 11 1111
1111, representing > 1021.5 knots).

North / South Velocity Verification — Data Accuracy

Step 6.

If the input data used to establish the North/South Velocity subfield has more
resolution than that required by the North/South Velocity subfield (i.e., more
than 10 bits), then this step shall be used to ensure that the accuracy of the data
is maintained such that it is not worse than +/- %2 LSB, where the LSB is the
least significant bit of the North/South Velocity subfield. If theinput data field
that is used to determine the output value of the North/South Velocity subfield
consists of 10 bits or less, proceed to Step 6.

Enter an input value corresponding to a northward velocity of 1.5 knots.

Verify that the value of the North/South Velocity subfield in the output
message is either “2" (binary 00 0000 0010, representing 1 knot) or “3” (binary
00 0000 0011, representing 2 knots).

If theinput field used to establish the North/South Velocity subfield has exactly
11 bits, skip to step 6. Otherwise (indicating that more than 11 bits are used to
establish North/South Velocity subfield), let Z be equal to the smallest possible
fraction that can be represented by the number of bits in the input field (i.e., Z
is the value of the least significant bit of the input field). Set the value of the
input field to correspond to a northward velocity of (1.5 - Z).

Verify that the value of the North/South Velocity subfield in the output UAT
Messageis“2" (binary 00 0000 0010, representing 1 knot).

Set the value of the input field to correspond to a northward velocity of (1.5 +
2).

Verify that the value of the North/South Velocity subfield in the output UAT
Messageis“3" (binary 00 0000 0011, representing 2 knots).

Note:  If the resolution of the North/South Velocity input is such that a
northward velocity of 1.5 knots cannot be represented (but is till
greater than 1 knot, e.g., a resolution of 0.2 knot increments), then
values corresponding to northward velocity must be tested, and the
output examined for each value to confirm that the output is within
+/- 0.5 knots (inclusive) of the input value.

North / South Velocity Verification - Part 6

© 2002, RTCA, Inc.

Note: If the nature of the inputs is such that a separate bit or “ flag” type
field is input to the transmitter to indicate “ North” or “ South,” the
following step is not necessary. However, if the transmitter must
perform some interpretation of its inputs in order to determine the
correct output value of the N/S Sgn Bit, the following step must be
performed.
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Repeat Steps 3, 4 and 5 so that each step is performed with North/South
Velocity input data indicating travel in both NORTH and SOUTH directions,
i.e., replace the word “northward” with “ southward” in steps 3, 4 and 5.

Verification of the “North Veocity Magnitude® Subfield - Supersonic
(subparagraph 2.2.4.5.2.6.1.b)

Purpose/l ntroduction:

When the “A/G STATE” field is set to “0” or “2,” the “North Velocity or Airspeed or
Ground Speed” component shall assume the “North Velocity” format indicated in Table
2.24526.1.

The “North Velocity Magnitude’ subfield is a 10-bit (bit 5, byte 13 through bit 6, byte
14) field that shall be used to report the magnitude of the North/South Velocity of the
ADSB transmitter. The Range, Resolution and No Data encoding of the “North
Velocity Magnitude” subfield shall be asshownin Table 2.2.4.5.2.6.1.b.

This test procedure verifies that the North/South Velocity subfield in UAT Messages is
correctly set for the supersonic condition where the “A/G STATE” field is set to TWO

).

M easurement Procedure:

Step 1:  North/ South Velocity Verification — Data Not Available

Configure the ADS-B Transmitting System to transmit UAT Messages by
providing velocity information at the nomina update rate. Provide the data
externally at the interface to the ADS-B system. Set up the system to enable
broadcast of UAT Messages with A/G State set to “2" by providing
North/South Velocity input data with avalue greater than 1022 knots.

Set the ADSB Transmitting System to Airborne status. Discontinue
North/South Velocity data and verify that when North/South Velocity Data is
not provided to the ADS-B transmission device, the North/South Velocity
subfield in output UAT Messagesis set to ZERO (binary 00 0000 0000).

Step 2:  North / South Velocity Verification — Velocity Equal ZERO

Setup the ADS-B Transmitting System as above and set the North/South
Velocity input to represent a velocity of ZERO knots.

Verify that the North/South Velocity subfield in subsequent UAT Messages is
set to ONE “1” (binary 00 0000 0001).

Step 3:  North / South Vel ocity Verification — Discrete Values

Verify that for each integer North/South Ve ocity input value in knots identified
in Table 2.4.4.5.2.6.1.3 that the system generates UAT Messages with the
North/South Velocity Subfield set equal to the corresponding binary coding
valuein thetable.
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Step 4:

Table2.4.4.5.2.6.1.3: North/South Velocity Discrete Values

North/South Velocity (super sonic)

Coding Coding Meaning

(binary) (decimal) (N/S Velocity in knots)
00 0000 0010 2 N/S Velocity = 4 knots
00 0000 0101 5 N/S Velacity = 16 knots
00 0000 1010 10 N/S Velacity = 36 knots
000000 1111 15 N/S Velacity = 56 knots
00 0101 0000 80 N/S Velocity = 316 knots
00 0101 1010 90 N/S Velocity = 356 knots
001010 0101 165 N/S Velocity = 656 knots
00 1010 1010 170 N/S Velacity = 676 knots
01 0101 0101 341 N/S Velacity = 1,360 knots
100101 0101 597 N/S Velacity = 2,384 knots
101010 1010 682 N/S Velocity = 2,724 knots
11 0101 0101 853 N/S Velocity = 3,408 knots
11 1010 1010 938 N/S Velocity = 3,748 knots
1111111110 1022 N/S Velacity = 4,084 knots

Verify that for 4 knot increases in the input value, the North/South Velocity
subfield in subsequent UAT Messages of A/G STATE equal “2” isincremented
by one from the previous value (i.e., that the value of the North/South Velocity
subfield corresponds to the values given in the table in the above referenced
section).

Verify that the North/South Velocity subfield in the output message is not
incremented until the input value reaches a number corresponding to an even
multiple of 4 knots.

North / South Ve ocity Verification — Maximum Ve ocity

Step 5.

Continue to increase the value of the North/South Velocity Datainpuit.

Verify that, for discrete values greater than or equal to 4084 knots but less than
or equal to 4086 knots, the North/South Velocity subfield continues to be set to
“1022” (binary 11 1111 1110).

Continue to increase the value of the North/South Velocity input.

Verify that for discrete input values representing a North/South Vel ocity greater
than 4086 knots, up to the maximum possible input value, that the transmitter
continues to generate UAT Messages with a A/G STATE subfield equal to “2,”
and that the North/South Velocity subfield for all such messages is set to
“1023" (binary 11 1111 1111).

North / South Velocity Verification — Input Resolution

© 2002, RTCA, Inc.

If the input data used to establish the North/South Velocity subfield has finer
resolution than that required by the North/South Velocity subfield, then this
step shall be used to ensure that the accuracy of the datais maintained such that
it is not worse than +/- %2 LSB, where the LSB is the least significant bit of the
North/South Velocity subfield. If the input data field that is used to determine
the output value of the North/South Velocity subfield does not have finer
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resolution than that required by the North/South Ve ocity subfield, proceed to
Step 6.

Enter an input value corresponding to a northward velocity of 6 knots.

Verify that the value of the North/South Velocity subfield in the output
message is either “2" (binary 00 0000 0010, representing 4 knots) or “3”
(binary 00 0000 0011, representing 8 knots).

If the input field used to establish the North/South Velocity subfield does not
have resolution finer than 2 knots, skip to step 6. Otherwise (North/South
Velocity input resolution is finer than 2 knots), let Z be equal to the smallest
possible value that can be represented by the number of bits in the input field
(i.e., Z isthe value of the least significant bit of the input field). Set the value
of theinput field to correspond to a northward velocity of (6 — Z).

Verify that the value of the North/South Velocity subfield in the output UAT
Message is “2” (binary 00 0000 0010, representing 4 knots). Set the value of
the input field to correspond to a northward velocity of (6 + Z).

Verify that the value of the North/South Velocity subfield in the output UAT
Messageis“3” (binary 00 0000 0011, representing 8 knots).

Note:  If the resolution of the North/South Velocity input is such that a
northward velocity of 6 knots cannot be represented (but is still finer
than 4 knots, e.g., a resolution of 1.75 knot increments), then values
corresponding to northward velocity must be tested, and the output
examined for each value to confirm that the output is within +/- 2
knots (inclusive) of the input value.

Step 6:  North / South Velocity Verification - Part 6

Note: If the nature of the inputs is such that a separate bit or “flag” type
field is input to the transmitter to indicate “ North” or “ South,” the
following step is not necessary. However, if the transmitter must
perform some interpretation of its inputs in order to determine the
correct output value of the N/S Sgn bit, the following step must be
performed.

Repeat Steps 3, 4 and 5 so that each step is performed with North/South
Velocity input data indicating travel in both NORTH and SOUTH directions,
i.e., replace the word “northward” with “ southward” in steps 3, 4 and 5.

Verification of Encoding as “Airspeed or Ground Speed” Form (subparagraph
2.245.26.2)

Purpose/Introduction:

When the “A/G STATE” fieldissetto “1,” “3,” or “5” the “North Velocity or Airspeed
or Ground Speed” component shall assume the “Airspeed or Ground Speed” format
indicated in Table 2.2.4.5.2.6.2. An“A/G STATE” of “1” or “3” shall cause Airspeed to
be encoded; and “A/G STATE” of “5” shall cause Ground Speed to be encoded.
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a.  The “Format” subfield is a 2-bit (bit 4 and 5, byte 13) field that shall be used to
indicate the format for Airspeed or Ground Speed information as shown in Table
224526.2a

b. The“Speed” subfield is a 9-bit (bit 6, byte 13 through bit 6, byte 14) field that shall
be used to report the Airspeed or Ground Speed of the ADS-B transmitter (in knots).
The Range, Resolution and No Data encoding of the “Speed” subfield shall be as
shown in Table 2.2.4.5.2.6.2.b. Hey folks, we have a problem here with a
field that is defined with 9 bits, but is encoded for 1024 values.
This has to be resolved.

Verification of the Encoding of the Airspeed Format (IASor TAS) (subparagraph
2.24526.2.1.8)

Purpose/Introduction:

When the “A/G STATE” fieldissetto “1,” “3,” or “5” the “North Velocity or Airspeed
or Ground Speed” component shall assume the “Airspeed or Ground Speed” format
indicated in Table 2.2.4.5.2.6.2. An*“A/G STATE” of “1” or “3" shall cause Airspeed to
be encoded; and “A/G STATE” of “5” shall cause Ground Speed to be encoded.

The “Format” subfield is a 2-bit (bit 4 and 5, byte 13) field that shall be used to indicate
the format for Airspeed or Ground Speed information as shown in Table 2.2.4.5.2.6.2.a

This test procedure will verify that the Airspeed Format subfield is correctly set to ONE
(1) to if the Airspeed Format is Indicated Airspeed (1AS), and TWO (2) if the Airspeed
Format is True Airspeed (TAYS).

These test procedures are intended for use of UAT messages with A/G STATE set to “1”
or “3.” The values of the input Velocity data should be set so as to generate UAT
messages with the appropriate A/G STATE fidld.

M easurement Procedure:

Step 1:  Airspeed Format Verification — Indicated Airspeed (1AS)

Configure the ADS-B Transmitting System to transmit UAT Messages with the
A/G STATE setto “1” or “3” by providing airspeed and heading information at
the nominal update rate. Provide the data externally at the interface to the
ADS-B system. Set up the system to enable broadcast of UAT Messages. Set
the ADS-B Transmitting System to Airborne status. Provide non-zero airspeed
and heading data to the ADS-B System. This data should indicate non-
supersonic velocity (less than 1022 knots) for testing A/G STATE “1”
messages, and supersonic (greater than 1022 knots) for testing A/G STATE 3"

messages.

Provide input airspeed data to the ADS-B Transmitting System in the form of
“Indicated Airspeed” (IAS) data. Verify that the output UAT Messages have an
Airspeed Format subfield with avalue of ONE “1.”
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Step 2:  Airspeed Format Verification — True Airspeed (TAS)

Discontinue the input of IAS data to the ADS-B Transmitting Device and
instead provide input airspeed datain the form of “True Airspeed” (TAS) data.

Verify that subsequent UAT messages have an Airspeed Format subfield with a
value of TWO“2.”

Verification of the Encoding of the Ground Speed Format Flag (subparagraph
2.2.45.26.2.1.9)

Purpose/Introduction:

When the “A/G STATE” fidd issetto “1,” “3,” or “5" the “North Velocity or Airspeed
or Ground Speed” component shall assume the “Airspeed or Ground Speed” format
indicated in Table 2.2.4.5.2.6.2. An“A/G STATE” of “1” or “3” shall cause Airspeed to
be encoded; and “A/G STATE” of “5” shall cause Ground Speed to be encoded.

The “Format” subfield is a 2-bit (bit 4 and 5, byte 13) field that shall be used to indicate
the format for Airspeed or Ground Speed information as shown in Table 2.2.4.5.2.6.2.a

M easurement Procedure:

IBD

Verification of the Encoding of the Airspeed or Ground Speed Magnitude —
Subsonic (subparagraph 2.2.4.5.2.6.2.1.b)

Purpose/l ntroduction:

When the “A/G STATE” fieldissetto “1,” “3,” or “5” the “North Velocity or Airspeed
or Ground Speed” component shall assume the “Airspeed or Ground Speed” format
indicated in Table 2.2.4.5.2.6.2. An*“A/G STATE” of “1” or “3" shall cause Airspeed to
be encoded; and “A/G STATE” of “5” shall cause Ground Speed to be encoded.

The “Speed” subfield is a 9-bit (bit 6, byte 13 through bit 6, byte 14) field that shall be
used to report the Airspeed or Ground Speed of the ADS-B transmitter (in knots). The
Range, Resolution and No Data encoding of the “ Speed” subfield shall be as shown in
Table 2.2.45.2.6.2.b. Hey folks, we have a problem here with a field that
is defined with 9 bits, but is encoded for 1024 values. This has to be
resolved.

This test procedure will verify that the “Speed” subfield in these messages is correctly
encoded by the ADS-B Transmitting System.

M easurement Procedure:

Step1:  Airspeed/Ground Speed Verification — Data Not Available

Configure the ADS-B Transmitting System to transmit UAT Messages by
providing airspeed and heading information at the nominal update rate. Provide
the data externally at the interface to the ADS-B system. Set up the system to
enable broadcast of UAT Messages with the A/G STATE field set to “1.” Set
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the ADS-B Transmitting System to Airborne status. Provide valid non-zero,
non-supersonic airspeed and heading data to the ADS-B System.

Discontinue Airspeed data and verify that when Airspeed data is not provided
to the ADS-B transmission device, the “Speed” subfield in subsequent UAT
output messagesis set to ZERO (binary 00 0000 0000).

Step 20 Airspeed/Ground Speed Verification — Data Equal to ZERO
Setup the ADS-B Transmitting System as above and set the Airspeed input to
represent avelocity of ZERO knots.
Verify that the A/G STATE field is set to “1” and that the* Speed” subfield in
subsequent UAT output messages is set to “1” is set to “1” (binary 00 0000
0001).
Step 3:  Airspeed/Ground Spped Verification — Discrete Values
Verify for each integer Airspeed/Ground Speed (expressed in knots) in Table
2.4.4.5.2.6.2.3, that the system generates UAT Messages with A/G STATE “1”
and that the Airspeed/Ground Speed subfield coding in each such message is
set equal to the corresponding binary coding value in the table.
Table2.4.4.5.2.6.2.3: Discrete Valuesfor Airspeed/Ground Speed
Airspeed (IASor TAS) or Ground Speed (sub-sonic)
Coding Coding Meaning
(binary) (decimal) (Speed in knots)
00 0000 0010 2 Speed = 1 knot
00 0000 0101 5 Speed = 4 knots
00 0000 1010 10 Speed = 9 knots
00 0000 1111 15 Speed = 14 knots
00 0101 0000 80 Speed = 79 knots
00 0101 1010 90 Speed = 89 knots
00 1010 0101 165 Speed = 164 knots
00 1010 1010 170 Speed = 169 knots
01 0101 0101 341 Speed = 340 knots
100101 0101 597 Speed = 596 knots
10 1010 1010 682 Speed = 681 knots
11 0101 0101 853 Speed = 852 knots
11 1010 1010 938 Speed = 937 knots
111111 1110 1022 Speed = 1021 knots
Step 4:  Airspeed/Ground Speed Verification - Part 4

© 2002, RTCA, Inc.

Note:  If the nature of the inputs is such that a separate bit or “ flag” type
field is input to the transmitter to indicate “ Indicated Airspeed” or
“True Airspeed,” the following step is not necessary. However, if the
transmitter must perform some interpretation of its inputs in order to
determine the correct output value of the Airspeed Format, the
following step must be performed.

Repeat Steps 2 and 3 so that each step is performed with Airspeed Format input
dataindicating both Indicated Airspeed (IAS) and True Airspeed (TAS).
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Verification of the Encoding of the Airspeed or Ground Speed Magnitude —
Super sonic (subparagraph 2.2.4.5.2.6.2.1.b)

Purpose/l ntroduction:

When the “A/G STATE” field isset to “1,” “3,” or “5” the “North Velocity or Airspeed
or Ground Speed” component shall assume the “Airspeed or Ground Speed” format
indicated in Table 2.2.4.5.2.6.2. An*“A/G STATE” of “1” or “3" shall cause Airspeed to
be encoded; and “A/G STATE” of “5” shall cause Ground Speed to be encoded.

The “ Speed” subfield is a 9-bit (bit 6, byte 13 through bit 6, byte 14) field that shall be
used to report the Airspeed or Ground Speed of the ADS-B transmitter (in knots). The
Range, Resolution and No Data encoding of the “ Speed” subfield shall be as shown in

Table 2.2.45.2.6.2.b. Hey folks, we have a problem here with a field that
is defined with 9 bits, but is encoded for 1024 values. This has to be
resolved.

This test procedure will verify that the Airspeed/Ground Speed subfield in these
messages is correctly encoded by the ADS-B Transmitting System.

M easurement Procedure:

Step 1:  Airspeed/Ground Speed Verification — Data Not Available

Configure the ADS-B Transmitting System to transmit UAT Messages by
providing airspeed and heading information at the nominal update rate. Provide
the data externally at the interface to the ADS-B system. Set up the system to
enable broadcast of UAT Messages with A/G STATE set to “3.” Set the ADS-
B Transmitting System to Airborne status. Provide valid non-zero airspeed and
heading datato the ADS-B System.

Discontinue the input of Airspeed data and verify that when Airspeed data is
not provided to the ADS-B transmission device, the Airspeed/Ground Speed
subfield in subsequent UAT output messages is set to ZERO (binary 00 0000
0000).

Step 20 Airspeed/Ground Speed Verification — Data Equal to ZERO

Setup the ADS-B Transmitting System as above and set the Airspeed input to
represent avelocity of ZERO knots.

Verify that the Airspeed/Ground Speed subfield in subsequent UAT output
messagesisset to 1.

Step 3:  Airspeed/Ground Speed Verification — Discrete Values

Verify for each integer Airspeed/Ground Speed (expressed in knots) in Table
2.4.45.2.6.2.4, that the system generates UAT Messages with A/G STATE “3”
and that the Airspeed/Ground Speed subfield coding in each such message is
set equal to the corresponding binary coding value in the table.
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Step 4:

Table2.4.4.5.2.6.2.4: Discrete Valuesfor Airspeed/Ground Speed

AIRSPEED (IASor TAS) or Ground Speed (super sonic)
Coding Coding M eaning
(binary) (decimal) (Speed in knots)

00 0000 0010 2 Speed = 4 knots

00 0000 0101 5 Speed =16 knots

00 0000 1010 10 Speed = 36 knots
00 0000 1111 15 Speed = 56 knots
00 0101 0000 80 Speed = 316 knots
00 0101 1010 90 Speed = 356 knots
00 1010 0101 165 Speed = 656 knots
00 1010 1010 170 Speed = 676 knots
01 0101 0101 341 Speed = 1,360 knots
10 0101 0101 597 Speed = 2,384 knots
10 1010 1010 682 Speed = 2,724 knots
11 0101 0101 853 Speed = 3,408 knots
11 1010 1010 938 Speed = 3,748 knots
1111111110 1022 Speed = 4,084 knots

Verify that for 4 knot increases in the input value, that the Airspeed/Ground
Speed subfield in subsequent UAT Messages of A/G STATE “3” is
incremented by one from the previous value (i.e, that the value of the
Airspeed/Ground Speed subfield corresponds to the values given in the table in
the above referenced section).

Verify that the Airspeed/Ground Speed subfield in the output message is not
incremented until the input value reaches a number corresponding to an even
multiple of 4 knots.

Airspeed/Ground Speed Verification - Part 4

Step 5.

Continue to increase the value of the Airspeed/Ground Speed Data input.

Verify that for discrete values above or equal to 4084 knots but below or equal
to 4086 knots, the Airspeed/Ground Speed subfield continues to be set to
“1022” (binary 11 1111 1110).

Continue to increase the value of the Airspeed/Ground Speed inpuit.

Verify that for discrete input values representing an Airspeed/Ground Speed
greater than 4086 knots, up to the maximum possible input value, that the
transmitter continues to generate UAT Messages with a A/G STATE subfield
equal to “3” and that the Airspeed/Ground Speed subfield for all such messages
issetto “1023" (binary 11 1111 1111).

Airspeed/Ground Speed Verification - Part 5

© 2002, RTCA, Inc.

Note: If the nature of the inputs is such that a separate bit or “ flag” type
field is input to the transmitter to indicate “ Indicated Airspeed” or
“True Airspeed,” the following step is not necessary. However, if the
transmitter must perform some interpretation of its inputs in order to
determine the correct output value of the Airspeed Format, the
following step must be performed.
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Repeat Steps 2, 3 and 4 so that each step is performed with Airspeed Type input
data indicating both Indicated Airspeed (IAS) and True Airspeed (TAS).

Verification of Encoding as*“ East Velocity” Form (subparagraph 2.2.4.5.2.6.3)
Purpose/Introduction:

When the “A/G STATE" fiedld is set to “0" or “2,” the “East Velocity or Track
Angle/Heading” component shall assume the “East Velocity” format indicated in Table
2.245.26.3.

a The“E/W Sign” subfield (bit 7, byte 14) shall be used to indicate the direction of the
East/West velocity vector asshownin Table 2.2.4.5.2.6.3.a

b. The “East Veocity Magnitude” subfield (bit 8, byte 14 through bit 1, byte 16) shall
be used to report the East/West velocity of the ADS-B transmitter (in knots). The
Range, Resolution and No Data encoding of the “East Velocity Magnitude” subfield
shall be asshown in Table 2.2.4.5.2.6.3.b.

Verification of the “ East/West Velocity” Sign Flag (subparagraph 2.2.4.5.2.6.3.a)
Purpose/Introduction:

The “E/W Sign” subfield (bit 4, byte 13) shall be used to indicate the direction of the
East/West Velocity vector asshown in Table 2.2.4.5.2.6.3.a

This test procedure verifies that the “E/W Sign” bit in UAT Messages is correctly set to
“0" for travel in aeastward direction, and “1” for travel in awestward direction.

These test procedures are intended for use for UAT Messages where the “A/G STATE"
field isset to “0” or “2.” The values of the input Velocity data should be set so as to
ensure that the “A/G STATE” isset to either “0” or “2.”

M easurement Procedure:

Step1: East/West Sign Bit Verification —Velocity Data Not Available

Configure the ADS-B Transmitting System to transmit UAT Messages by
providing velocity data at the nominal update rate. Provide the data externally
at the interface to the ADS-B system. Set up the system to enable broadcast of
UAT Messages. Verify that the ADS-B Transmitting System is set to Airborne
status. Provide valid non-zero barometric pressure atitude data and valid non-
zero velocity datato the ADS-B System.

Discontinue East/West Velocity data and then verify that when East/West
Velocity Data is not provided to the ADS-B transmission device, the “E/W
Sign” bitissetto“0.”

Step 2:  East/West Direction Bit Verification — Directional Components

The method for testing this field depends largely upon the nature of the input
for East/West Velocity Data.
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CASE 1.

If the directional component of the input is a single bit or a “flag” type (i.e. a
single discrete value is used to represent “EAST,” and another discrete value is
used to represent “WEST"), then the procedure for this step shall be asfollows:

Set this input to the value that indicates travel in a eastward direction, and
check that ADS-B UAT Messages are generated with “A/G STATE set to
either “0” or “2,” and that all such messages contain a “E/W Sign” bit subfield
with avaue of “0.”

Next, set the input to the value that indicates travel in awestward direction, and
verify that ADS-B UAT Messages are generated with “A/G STATE set to
either “0” or “2,” and that all such messages contain a “E/W Sign” bit subfield
with avalueof “1.”

CASE 2:

If the directional component of the input is variable (e.g., a heading expressed
in degrees or other similar manner, so that the input value must be evaluated by
the ADS-B transmission device in order to determine the proper value for the
“E/W Sign” bit), then the test procedure shall be as follows.

In this case, the input variable must be made to assume values corresponding to
movement in a eastward direction, and it must be verified, for each such value,
that UAT Messages are generated with “A/G STATE set to either “0” or “2,”
and that al such messages contain a “E/W Sign” bit subfield with a value of
“g"

The input must then be made to assume values corresponding to movement in a
westward direction, and it must be verified, for each such value, that the
transmitter generates UAT Messages with “A/G STATE set to either “0” or
“2,” and that all such messages contain a “E/W Sign” bit subfield with a value
of “1.”

Verification of the “East Velocity Magnitude” Subfield - Subsonic (subparagraph
2.2.45.2.6.3.b)

Purpose/l ntroduction:

When the “A/G STATE” field is set to “0” or “2,” the “East Velocity or Track
Angle/Heading” component shall assume the “East Velocity” format indicated in Table
2.2.45.2.6.3.

The “East Velocity Magnitude’ subfield is a 10-bit (bit 8, byte 14 through bit 1, byte 16)
field that shall be used to report the magnitude of the East/West Velocity of the ADS-B
transmitter. The Range, Resolution and No Data encoding of the “East Velocity
Magnitude” subfield shall be as shown in Table 2.2.4.5.2.6.3.b.

This test procedure verifies that the East/West Velocity subfield in UAT Messages is
correctly set for the subsonic condition wherethe“A/G STATE” field is set to ZERO (0).
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M easurement Procedure:

Step 1.

East/West Velocity Verification — Ve ocity Data Not Available

Step 2.

Configure the ADS-B Transmitting System to transmit UAT Messages by
providing velocity information at the nominal update rate. Provide the data
externally at the interface to the ADS-B system.

Set up the system to enable broadcast of UAT Messages with the “A/G
STATE” set to “0.” Verify that the ADS-B Transmitting System is set to
Airborne status. Provide valid non-zero velocity datato the ADS-B System.

Discontinue East/West Velocity data and verify that when East/West Velocity
Datais not provided to the ADS-B transmission device, the East/West Velocity
subfield is set to ZERO (binary 00 0000 0000).

East/West Velocity Verification — Ve ocity Equal ZERO

Step 3.

Set up the ADSB Transmitting System as above and set the East/West
Velocity input to represent a velocity of ZERO knots.

Verify that the East/West Velocity subfieldissetto“1.”

East/West Velocity Verification — Discrete Values

Verify that for each integer East/West Velocity input value in knots in Table
24.45.2.6.32 tha the system generates UAT Messages with the “A/G
STATE” set to “0,” and that the East/West Velocity subfield in each such
message is set equal to the corresponding binary coding value in Table
24.45.26.3.2.

Table2.4.4.5.2.6.3.2: Discrete Valuesfor East/West Velacity

East/West Velocity (sub-sonic)

Coding Coding Meaning

(binary) (decimal) (E/W Velocity in knots)
00 0000 0010 2 E/W Veaocity = 1 knot
00 0000 0101 5 E/W Velocity = 4 knots
00 0000 1010 10 E/W Velocity = 9 knots
00 00001111 15 E/W Veocity = 14 knots
00 0101 0000 80 E/W Veocity = 79 knots
000101 1010 20 E/W Velocity = 89 knots
00 1010 0101 165 E/W Velocity = 164 knots
00 1010 1010 170 E/W Velocity = 169 knots
01 0101 0101 341 E/W Veocity = 340 knots
100101 0101 597 E/W Veocity = 596 knots
10 1010 1010 682 E/W Veocity = 681 knots
110101 0101 853 E/W Velocity = 852 knots
1110101010 938 E/W Velocity = 937 knots
1111111110 1022 E/W Velocity = 1021 knots

© 2002, RTCA, Inc.



46

Step 4:

Esst/West Velocity Verification — Maximum Vaues

Step 5.

If the resolution of the input value is the same as the output resolution (i.e., 1
knot), verify that for an input corresponding to a eastward velocity of 1022
knots, UAT Messages are generated with “A/G STATE” set to “0,” and all such
messages contain a East/West Vel ocity subfield with a value of 1023 (binary 11
1111 1111).

If the resolution of the input value is greater than the output resolution, verify
that for input value corresponding to the largest possible eastward velocity that
isless than 1021.5 knots, UAT Messages are generated with “A/G STATE” of
“0,” and all such messages contain a East/West Velocity subfield with a value
of 1022 (binary 11 1111 1110).

If the resolution of the input data makes it possible to enter an input value that
corresponds to exactly 1021.5 knots, then this value shall be input and it shall
be verified that the resultant East/West Velocity output field is equal to either
1022 (binary 11 1111 1110, representing 1021 knots) or 1023 (binary 11 1111
1111, representing > 1021.5 knots).

East/West Velocity Verification — Data Accuracy

© 2002, RTCA, Inc.

If the input data used to establish the East/West Velocity subfield has more
resolution than that required by the East/West Velocity subfield (i.e., more than
10 hits), then this step shall be used to ensure that the accuracy of the data is
maintained such that it is not worse than +/- ¥2 LSB, where the LSB is the least
significant bit of the East/West Velocity subfield. If the input data field that is
used to determine the output value of the East/West Velocity subfield consists
of 10 bits or less, proceed to Step 6.

Enter an input value corresponding to a eastward velacity of 1.5 knots.

Verify that the value of the East/West Velocity subfield in the output message
iseither “2” (binary 00 0000 0010, representing 1 knot) or “3” (binary 00 0000
0011, representing 2 knots).

If the input field used to establish the East/West Velocity subfield has exactly
11 bits, skip to step 6. Otherwise (indicating that more than 11 bits are used to
establish East/West Ve ocity subfield), let Z be equal to the smallest possible
fraction that can be represented by the number of bits in the input field (i.e., Z
is the value of the least significant bit of the input field). Set the value of the
input field to correspond to an eastward velocity of (1.5 - Z).

Verify that the value of the East/West Velocity subfield in the output UAT
Messageis“2” (binary 00 0000 0010, representing 1 knot).

Set the value of the input field to correspond to a eastward velocity of (1.5 + Z).

Verify that the value of the East/West Velocity subfield in the output UAT
Message is“3" (binary 00 0000 0011, representing 2 knots).

Note: If the resolution of the East/West Velocity input is such that a
eastward velocity of 1.5 knots cannot be represented (but is still
greater than 1 knot, e.g., a resolution of 0.2 knot increments), then
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24.45.2.6.3.3

Draft 1: 2/27/02

values corresponding to eastward velocity must be tested, and the
output examined for each value to confirm that the output is within
+/- 0.5 knots (inclusive) of the input value.

Step 6: East/West Velocity Verification - Part 6

Note: If the nature of the inputs is such that a separate bit or “ flag” type
field is input to the transmitter to indicate “ East” or “West,” the
following step is not necessary. However, if the transmitter must
perform some interpretation of its inputs in order to determine the
correct output value of the E/W Sgn Bit, the following step must be
performed.

Repesat Steps 3, 4 and 5 so that each step is performed with East/West Vel ocity
input data indicating travel in both EAST and WEST directions, i.e., replace the
word “eastward” with “westward” in steps 3, 4 and 5.

Verification of the “East Velocity Magnitude’” Subfield - Supersonic
(subparagraph 2.2.4.5.2.6.3.b)

Purpose/I ntroduction:

When the “A/G STATE" field is set to “0" or “2,” the “East Veocity or Track
Angle/Heading” component shall assume the “East Velocity” format indicated in Table
2.245.26.3.

The “East Velocity Magnitude” subfield is a 10-bit (bit 8, byte 14 through bit 1, byte 16)
field that shall be used to report the magnitude of the East/West Velocity of the ADS-B
transmitter. The Range, Resolution and No Data encoding of the “East Velocity
Magnitude’ subfield shall be as shown in Table 2.2.4.5.2.6.3.b.

This test procedure verifies that the East/West Velocity subfield in UAT Messages is
correctly set for the supersonic condition where the “A/G STATE” field is set to TWO

Q).

M easurement Procedure:

Step1: East/West Ve ocity Verification — Data Not Available

Configure the ADS-B Transmitting System to transmit UAT Messages by
providing velocity information at the nominal update rate. Provide the data
externally at the interface to the ADS-B system. Set up the system to enable
broadcast of UAT Messages with A/G State set to “2” by providing East/West
Velocity input data with avalue greater than 1022 knots.

Set the ADS-B Transmitting System to Airborne status. Discontinue East/West
Velocity data and verify that when East/West Velocity Data is not provided to
the ADS-B transmission device, the East/West Velocity subfield in output UAT
Messages is set to ZERO (binary 00 0000 0000).

Step 2:  East/West Ve ocity Verification —Velocity Equal ZERO

Setup the ADS-B Transmitting System as above and set the East/West Velocity
input to represent a velocity of ZERO knots.
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Step 3.

Verify that the East/West Velocity subfield in subsequent UAT Messages is set
to ONE “1” (binary 00 0000 0001).

East/West Velocity Verification — Discrete Values

Step 4:

Verify that for each integer East/West Velocity input value in knots identified
in Table 2.4.4.5.2.6.3.3 that the system generates UAT Messages with the
East/West Velocity Subfield set equal to the corresponding binary coding value
in the table.

Table2.4.4.5.2.6.3.3: East/West Velocity Discrete Values

East/West Velocity (supersonic)

Coding Coding Meaning

(binary) (decimal) (E/W Velocity in knots)
00 0000 0010 2 E/W Velacity = 4 knots
00 0000 0101 5 E/W Veacity = 16 knots
00 0000 1010 10 E/W Veacity = 36 knots
00 0000 1111 15 E/W Velocity = 56 knots
00 0101 0000 80 E/W Velocity = 316 knots
00 0101 1010 90 E/W Velocity = 356 knots
00 1010 0101 165 E/W Velocity = 656 knots
00 1010 1010 170 E/W Velocity = 676 knots
01 0101 0101 341 E/W Veocity = 1,360 knots
100101 0101 597 E/W Velocity = 2,384 knots
101010 1010 682 E/W Velocity = 2,724 knots
11 0101 0101 853 E/W Velocity = 3,408 knots
111010 1010 938 E/W Velocity = 3,748 knots
1111111110 1022 E/W Velocity = 4,084 knots

Verify that for 4 knot increases in the input value, the East/West Velocity
subfield in subsequent UAT Messages of A/G STATE equal “2” isincremented
by one from the previous value (i.e., that the value of the East/West Velocity
subfield corresponds to the values given in the table in the above referenced
section).

Verify that the East/West Velocity subfield in the output message is not
incremented until the input value reaches a number corresponding to an even
multiple of 4 knots.

East/West Vel ocity Verification — Maximum Vel ocity

© 2002, RTCA, Inc.

Continue to increase the value of the East/West Velocity Datainput.

Verify that, for discrete values greater than or equal to 4084 knots but less than
or equal to 4086 knots, the East/West Velocity subfield continues to be set to
“1022" (binary 11 1111 1110).

Continue to increase the value of the East/West Ve ocity input.

Verify that for discrete input values representing a East/West Velocity greater

than 4086 knots, up to the maximum possible input value, that the transmitter
continues to generate UAT Messages with a A/G STATE subfield equal to “2,”
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Step 5.

and that the East/West Velocity subfield for al such messagesis set to “1023”
(binary 11 1111 1111).

East/West Velocity Verification — Input Resolution

Step 6:

If the input data used to establish the East/West Velocity subfield has finer
resolution than that required by the East/West Velocity subfield, then this step
shall be used to ensure that the accuracy of the datais maintained such that it is
not worse than +/- ¥ LSB, where the LSB is the least significant bit of the
East/West Velocity subfield. If the input datafield that is used to determine the
output value of the East/West Velocity subfield does not have finer resolution
than that required by the East/West Velocity subfield, proceed to Step 6.

Enter an input value corresponding to a eastward velacity of 6 knots.

Verify that the value of the East/West Velocity subfield in the output message
iseither “2" (binary 00 0000 0010, representing 4 knots) or “3” (binary 00 0000
0011, representing 8 knots).

If the input field used to establish the East/West Velocity subfield does not
have resolution finer than 2 knots, skip to step 6. Otherwise (East/West
Velocity input resolution is finer than 2 knots), let Z be equal to the smallest
possible value that can be represented by the number of bits in the input field
(i.e., Z isthe value of the least significant bit of the input field). Set the value
of theinput field to correspond to a eastward vel ocity of (6 —Z).

Verify that the value of the East/West Velocity subfield in the output UAT
Message is “2” (binary 00 0000 0010, representing 4 knots). Set the value of
the input field to correspond to a eastward velocity of (6 + Z).

Verify that the value of the East/West Velocity subfield in the output UAT
Messageis“3" (binary 00 0000 0011, representing 8 knots).

Note:  If the resolution of the East/West Velocity input is such that a
eastward velacity of 6 knots cannot be represented (but is still finer
than 4 knots, e.g., a resolution of 1.75 knot increments), then values
corresponding to eastward velocity must be tested, and the output
examined for each value to confirm that the output is within +/- 2
knots (inclusive) of the input value.

East/West Vel ocity Verification - Part 6

Note: If the nature of the inputs is such that a separate bit or “ flag” type
field is input to the transmitter to indicate “ East” or “West,” the
following step is not necessary. However, if the transmitter must
perform some interpretation of its inputs in order to determine the
correct output value of the E/W Sign bit, the following step must be
performed.

Repeat Steps 3, 4 and 5 so that each step is performed with East/West Ve ocity
input data indicating travel in both EAST and WEST directions, i.e., replace the
word “eastward” with “westward” in steps 3, 4 and 5.
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2445264 Verification of Encoding as “Track Angle/Heading” Form (subparagraph
2.2.45.2.6.4)

Purpose/Introduction:

When the “A/G STATE” field is set to “1,” “3,” or “5” the “East Velocity or Track
Angle/Heading” component shall assume the “ Track Angle/Heading” format indicated in
Table 2.24.5.2.6.4. An “A/G STATE” of “1” or “3” shall cause East Velocity to be
encoded. An*“A/G STATE” of “5” shall cause Heading to be encoded if available; if not
available Track Angle shall be encoded.

a. The Track Angle/Heading (“TA/H") subfield (bit 7, byte 14) shall be used to
distinguish Track Angle from Heading as shown in Table 2.2.4.5.2.6.4.a.

b. The True/Magnetic (“T/Mag”) subfield (bit 8, byte 14) shall be used to distinguish
True from Magnetic when heading is reported as shown in Table 2.2.4.5.2.6.4.b.

c. The“Vvalid” subfield (bit 1, byte 15) shall be used to indicate the availability of the
information provided in the “Track Angle/Heading” subfield as shown in Table
2.245.26.4.c.

d. The“Track Angle/lHeading” subfield (bit 2 of byte 15 through bit 1 of byte 16) shall
be used to report the Track Angle or Heading of the ADS-B transmitter as shown in
Table2.2.4.5.2.6.4.d.

244526.41 Verification of “Track Angle/Heading” Flag Subfield (subparagraph
2.2.45.2.6.4.9)

Purpose/Introduction:

The Track Angle/Heading (“TA/H") subfield (bit 7, byte 14) shall be used to distinguish
Track Angle from Heading as shown in Table 2.2.4.5.2.6.4.a.

M easurement Procedure:

IBD

244526.42  Verification of the” True/Magnetic’ Flag Subfield (subparagraph 2.2.4.5.2.6.4.b)

Purpose/Introduction:

The True/Magnetic (“T/Mag”) subfield (bit 8, byte 14) shall be used to distinguish True
from Magnetic when heading is reported as shown in Table 2.2.4.5.2.6.4.b.

M easurement Procedure:

TBD
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24452643

24452644

Verification of the“Valid” Flag Subfield (subparagraph 2.2.4.5.2.6.4.3.c)

Purpose/Introduction:

The “Valid” subfield (bit 1, byte 15) shall be used to indicate the availability of the
information provided in the “Track Angle/Heading” subfield as shown in Table
2.245.26.4.c.

M easurement Procedure:

TBD

Verification of the “Track Angle/Heading” Data Subfield (subparagraph
2.245.26.4.4.d)

Purpose/l ntroduction:

The “Track Angle/Heading” subfield (bit 2 of byte 15 through bit 1 of byte 16) shall be
used to report the Track Angle or Heading of the ADS-B transmitter as shown in Table
2.245.26.4.d.

This test procedure will verify that the ADS-B Transmitting System correctly outputs
UAT Messages with the correct “ Track Angle/Heading” subfield data.

M easurement Procedure:

Step1:  “Track Angle/Heading” Verification — Input Validation

Configure the ADS-B Transmitting System to transmit UAT Messages by
providing position information at the nomina update rate. Provide the data
externally at the interface to the ADS-B system. Set up the system to enable
broadcast of UAT Messages at the nominal rate. Set the ADS-B Transmitting
System to “On-Ground” status. Provide valid, non-zero “Track
Angle/Heading” data to the ADSB System. Verify that the “Track
Angle/Heading” subfield is NOT set to ZERO (0). Set the “Track
Angle/Heading” input to exactly ZERO degrees and verify that the encoding of
the “Track Angle/Heading” subfield is set to ZERO (binary 0000 0000).

Step2:  “Track Angle/Heading” Verification — Discrete Values

Raw data used to establish the “Track Angle/Heading” subfield will normally
have more resolution (i.e, more hits) than that required by the “Track
Angle/Heading” subfield. =~ When converting such data to the “Track
Angle/Heading” subfield, the accuracy of the data shall be maintained such that
it is not worse than +/- ¥2 LSB where the LSB is that of the “Track
Angle/Heading” subfield.

Set up the ADSB Transmitting System as above and set the “Track
Angle/Heading” data input to 1.40625 degrees. Verify that the “Track
Angle/Heading” subfield is set to ONE (binary 0000 0001). Continue
increasing the “Track Angle/Heading” data input in_increments of 1.40625
degrees and verify that for each such increment, the encoding of the “Track
Angle/Heading” subfield is set to the corresponding binary code shown in
Table2.2.4.5.2.6.4.d.
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244527  Verification of “VERTICAL VELOCITY OR A/ SIZE” Field (subparagraph
2.245.2.7)

No specific test procedure is required to validate subparagraph 2.2.4.5.2.7.

2445271 Verification of Encoding as“Vertical Velocity” Form (subparagraph 2.2.4.5.2.7.1)
Purpose/Introduction:

When the ADS-B transmitter is in the AIRBORNE state, the format for the “VERTICAL
VELOCITY OR A/V SIZE” field shall assume the “Vertical Veocity” form as shown in
Table2.2.45.2.7.

M easurement Procedure:

IBD

24452711  Verification of “VV Src” Subfield Encoding (subparagraph 2.2.4.5.2.7.1.1)

Purpose/Introduction:

The Vertical Velocity Source (“VV Src”) subfield is a 1-bit (bit 2, byte 16) field that
shall be used to indicate the source of Vertica Rate information as defined in Table
2.24527.1.

M easurement Procedure:

Step 1:  Vertica Rate Source Bit Verification - Part 1

Configure the ADS-B Transmitting System to transmit UAT Messages by
providing velocity information at the nominal update rate. Provide the data
externally at the interface to the ADS-B system. Set the ADS-B Transmitting
System to Airborne status. Provide valid non-zero barometric pressure altitude
data and valid non-zero velocity datato the ADS-B System.

Verify that if the input Vertical Rate data is from Geometric Source (GNSS or
INS), then the Vertical Velocity Source subfield is set to ZERO (0).

Step 2:  Vertical Rate Source Bit Verification - Part 2

Change the Vertical Rate input data so that it indicates to the ADSB
Transmitting System that it is from Barometric Source.

Verify that the Vertical Velocity Source subfield in subsequent output messages
isset to ONE (1).
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24452712

Draft 1: 2/27/02

Verification of “VV Sign” Subfield Encoding (subparagraph 2.2.4.5.2.7.1.2)

Purpose/Introduction:

The Sign Bit for Vertical Rate (“VV Sign”) subfield isa 1 bit (bit 3, byte 16) field used to
indicate the direction of the “Vertical Rate” subfield. Encoding of this subfield shall be
asindicated in Table 2.2.4.5.2.7.2.

M easurement Procedure:

Step 1.

Vertical Rate Sign Bit Verification — Data Not Available

Step 2:

Configure the ADS-B Transmitting System to transmit UAT Messages by
providing velocity information at the nominal update rate. Provide the data
externally at the interface to the ADS-B system. Set the ADS-B Transmitting
System to Airborne status. Provide valid non-zero barometric pressure altitude
data and valid non-zero velocity datato the ADS-B System.

Verify that when Vertical Rate Datais not provided to the ADS-B transmission
device, the Verticd Rate Sign Bit is set to “0,” as specified in Table
2.2452.7.2.

Vertical Rate Sign Bit Directional Component Verification

The method for testing this field depends largely upon the nature of the input
for Vertica Rate Data.

CASE 1.

If the directional component of the input is a single bit or a “flag” type (i.e. a
single discrete value is used to represent “UP,” and another discrete value is
used to represent “DOWN”), then the procedure for this step shall be as
follows:

Set this input to the value that indicates an upward direction, and verify that
ADS-B UAT Messages are generated with PAYLOAD TY PE, set to avaue of
ZERO (0), and verify that all such messages contain a Vertical Rate Sign Bit
subfield with avalue of ZERO (0). Repeat thisstep for ADS-B UAT Messages
generated with PAYLOAD TYPE set to values of ONE (1) through TEN (10),
and verify that all such messages contain a Vertical Rate Sign Bit subfield with
avalue of ZERO (0).

Next, set the input to the value that indicates a downward direction, and verify
that ADS-B UAT Messages are generated, and that all such messages contain a
Vertical Rate Sign Bit subfield with a value of ONE (1). Repeat this step for
ADS-B UAT Messages generated with PAYLOAD TY PE set to values of ONE
(2) through TEN (10), and verify that all such messages contain aVertical Rate
Sign Bit subfield with avalue of ONE (1).

CASE 2:

If the directional component of the input is variable (e.g., a heading expressed
in degrees or other similar manner, so that the input value must be evaluated by
the ADS-B transmission device in order to determine the proper value for the
Vertical Rate Sign Bit), then the test procedure shall be as follows.
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In this case, the input variable must be made to assume values corresponding to
an upward climb, and it must be verified, for each such value, that UAT
Messages are generated with PAYLOAD TYPE set to a value of ZERO (0),
and that all such messages contain a Vertical Rate Sign Bit subfield with a
value of ZERO (0). Repeat this step for ADS-B UAT Messages generated with
PAYLOAD TYPE set to values of ONE (1) through TEN (10), and verify that
al such messages contain a Vertical Rate Sign Bit subfield with a value of
ZERO (0).

The input must then be made to assume values corresponding to a descent, and
it must be verified, for each such value, that the transmitter generates UAT
Messages with PAYLOAD TYPE, set to avaue of ZERO (0), and that all such
messages contain a Vertical Rate Sign Bit subfield with a value of ONE (1).
Repeat this step for ADS-B UAT Messages generated with PAYLOAD TY PE
set to vaues of ONE (1) through TEN (10), and verify that al such messages
contain a Vertical Rate Sign Bit subfield with avalue of ONE (1).

24452713 Verification of “Vertical Rate” Subfield Encoding (subparagraph 2.2.4.5.2.7.1.3)

Purpose/l ntroduction:

The “Vertical Rate” subfield is a 9-bit (bit 4, byte 16 through bit 4, byte 17) field is used
to report the Vertical Rate (in feet/minute) of the ADS-B transmission device.

Range, Resolution, and No Data encoding of the “Vertica Rate” subfield shall be as
shown in Table 2.2.4.5.2.7.3.

M easurement Procedure:

Step 1.

Vertical Rate Not Available Verification

Step 2:

Configure the ADS-B Transmitting System to transmit UAT Messages by
providing velocity information at the nominal update rate. Provide the data
externally at the interface to the ADS-B system. Set up the system to enable
broadcast of UAT Messages. Set the ADS-B Transmitting System to Airborne
status. Provide valid non-zero barometric pressure atitude data and valid non-
zero velocity datato the ADS-B System.

Verify that when Vertical Rate Data is not provided to the ADS-B transmission
device, the Vertical Rate subfield in UAT output messagesis set to “0” (binary
0 0000 0000).

Vertical Rate Equal To ZERO Verification
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The input for this field shal initially be set to represent a Vertical Rate of
ZERO feet per minute.

Verify that the ADS-B transmission device generates UAT Messages with
PAYLOAD TYPE, set to a value of ZERO (0), and that the Vertical Rate
subfield in each such message contains the value “1” (binary 0 0000 0001).
Repeat this step for ADS-B UAT Messages generated with PAYLOAD TYPE
set to values of ONE (1) through TEN (10), and verify that al such messages
contain aVertical Rate subfield with avalue of ONE (binary 0 0000 0001).
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Step 3:  Vertical Rate Verification — Discrete Values
Increase the value of the Vertical Rate Data input so that it assumes each
discrete decimal coding value from Table 2.4.4.5.2.7.1.3.
Verify that for each discrete decima coding input value, the Vertica Rate
subfield in subsequent UAT Messages with PAYLOAD TY PE set to a value of
ZERO (0), matches identically to the corresponding Binary Coding value from
Table 2.4.45.2.7.1.3. Repeat this step for ADS-B UAT Messages generated
with PAYLOAD TY PE set to values of ONE (1) through TEN (10), and verify
that al such messages contain a Vertical Rate subfield that matches identically
to the corresponding Binary Coding value from Table 2.4.4.5.2.7.1.3.
Table2.4.4.5.2.7.1.3. Vertical Rate Discrete Values
VERTICAL RATE
Coding Coding M eaning
(binary) (decimal) (VERTICAL RATE in feet / minute)

00000 0101 5 Vertical Rate = 256 feet / minute

00000 1010 10 Vertical Rate = 576 feet / minute

00000 1111 15 Vertical Rate = 896 feet / minute

00101 0000 80 Vertical Rate = 5,056 feet / minute

00101 1111 95 Vertical Rate = 6,016 feet / minute

0 1010 0000 160 Vertical Rate = 10,176 feet / minute

010101111 175 Vertical Rate = 11,136 feet / minute

011111111 255 Vertical Rate = 16,256 feet / minute

1 0000 0000 256 Vertical Rate = 16,320 feet / minute

10101 0101 341 Vertical Rate = 21,760 feet / minute

110101010 426 Vertical Rate = 27,200 feet / minute

111111110 510 Vertical Rate = 32,576 feet / minute
Verify that the Vertical Rate subfield in the output message is not incremented
until the input value reaches a number corresponding to an even multiple of 64
feet/minute.

Step 4:  Vertical Rate Verification — Out of Bounds Test

Continue to increase the value of the Vertical Rate Data input.

Verify that for values greater than 32,576 feet per minute but less than or equal
to 32,608 feet per minute, the Vertical Rate subfield continues to be set to
“510" (binary 11111 1110).

Continue to increase the value of the vertical rate input.

Verify that for values representing a vertical rate greater than 32,608 feet per
minute, up to the maximum possible input value, that the transmitter continues
to generate UAT Messages with PAYLOAD TYPE set to a value of ZERO (0)
with the Vertical Rate subfield for all such messages is set to “511” (binary 1
1111 1111). Repeat this step for ADS-B UAT Messages generated with
PAYLOAD TYPE set to values of ONE (1) through TEN (10), and verify that
all such messages contain a Vertical Rate subfield that is set to “511” (binary 1
1111 1111).
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Step 5: Vertica Rate Verification - Part 5

Note:  If the nature of the inputs is such that a separate bit or “ flag” type
field is input to the transmitter to indicate “Up” or “Down,” the
following step is not necessary. However, if the transmitter must
perform some interpretation of its inputs in order to determine the
correct output value of the Vertical Rate Sgn Bit, the following step
must be performed.

Repeat steps 3 through 5, so that each step is performed with Vertica Rate
input data indicating directional vectors of both UP (climb) and DOWN
(descent) turns.

2445272 Veification of Encoding as “A/V Length and Width Code” Form (subparagraph
224527.2)

Purpose/l ntroduction:

When the ADS-B transmitter is in the ON-GROUND condition the “VERTICAL
VELOCITY OR A/V SIZE” field shall assume the “A/V Length and Width Code” form
as shown in Table 2.2.4.5.2.7.2A. The encoding of the “A/V Length and Width Code”
shall beasshownin Table 2.2.4.5.2.7.2B.

M easurement Procedure:

IBD

244528 Verification of “UTC” Field Encoding (subparagraph 2.2.4.5.2.8)
Purpose/Introduction:

The “UTC” field is a 1-bit field (byte 17, bit 5) that indicates whether the ADS-B
transmitting system is in the “UTC Coupled” condition or the Non-UTC coupled
condition (subparagraph 2.2.5). The encoding of thisfield shall be asindicated in Table
2.245.28.

M easurement Procedure:

TBD

244529 Verification of Reserved Bits (subparagraph 2.2.4.5.2.9)
Purpose/Introduction:

Bit 6 through bit 8 of byte 17 are reserved for future use and shall aways be set to
ZERO.

M easurement Procedure:

TBD
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2445210

24453

244531

244532

24454

244541

244542

Verification of Reserved Byte 18, Payload Type Zero (subparagraph 2.2.4.5.2.10)

Purpose/Introduction:

Byte 18 of the ADS-B Message Payload definition in Table 2.2.4.3 is reserved for future
use, and shall besetto ALL ZEROs.

M easurement Procedure:

IBD

Verification of STATE VECTOR Element (For TIS-B) (subparagraph 2.2.4.5.3)
No specific test procedure is required to validate subparagraph 2.2.4.5.3.

Verification of “TIS-B SITE ID” Field Encoding (subparagraph 2.2.4.5.3.1)
No specific test procedure is required to validate subparagraph 2.2.4.5.3.1.

Verification of Encoding for All Other Fields (subparagraph 2.2.4.5.3.2)
No specific test procedure is required to validate subparagraph 2.2.3.4.5.3.2.

Verification of MODE STATUS Element (subparagraph 2.2.4.5.4)

Purpose/l ntroduction:

Format for the MODE STATUS element is defined in Table 2.2.4.5.4. This encoding
shall apply to ADS-B messages with PAYLOAD TYPE CODES of “1” and “3.” Each of
the fields shown is defined in the following subparagraphs.

M easurement Procedure:

IBD

Verification of “EMITTER CATEGORY” Fidld (subparagraph 2.2.4.5.4.1)

Purpose/Introduction:

The “EMITTER CATEGORY"” field is encoded as a radix 40 value in the range of 0-39.
The “EMITTER CATEGORY” field shall be encoded as shown in Table 2.2.4.5.4.1.

M easurement Procedure:

IBD

Verification of “FLIGHT ID” Field (subparagraph 2.2.4.5.4.2)

Purpose/l ntroduction:

The FLIGHT ID field consists of eight characters, which must be decima digits,
uppercase letters, or the space character. The 37 possible different characters are
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2445421

244543

2445431

represented as Base-40 digits in the range from 0 to 36. Each character of the “FLIGHT
ID” field shall be encoded as shown in Table 2.2.4.5.4.2. The left-most character of the
Flight ID corresponds to Character #1; the right-most corresponds to Character #8.

M easurement Procedure:

IBD

Verification of Procedure for Establishing the “FLIGHT ID” Field (subparagraph
22454.21)

Purpose/l ntroduction:

The 8 characters of the “FLIGHT ID” field shall be encoded with an identifier
appropriate for the Emitter Category, operating rules, and procedures under which the
ANV is operating. For aircraft, the “FLIGHT ID” could be an abbreviation of the
authorized radiotelephone call sign for that aircraft as assigned by ATS, the aircraft
registration marking, or other authorized identifier for special operation.

Note: A Flight ID of less than 8 characters should be padded with spaces in the right-
most (trailing) positions. Thefirst character should not be a space.

M easurement Procedure:

IBD

Verification of Compressed Format Encoding for “EMITTER CATEGORY” and
“FLIGHT ID” (subparagraph 2.2.4.5.4.3)

No specific test procedure is required to validate subparagraph 2.2.4.5.4.3.

Verification of Bytes#18 and #19 (subparagraph 2.2.4.5.4.3.1)
Purpose/Introduction:

Bytes #18 and #19 shall be encoded such that:
B,- Representsthe“EMITTER CATEGORY” field (subparagraph 2.2.4.5.4.1)
B:- Represents Character #1 of the“FLIGHT ID” field (subparagraph 2.2.4.5.4.2)
Bo- Represents Character #2 of the“FLIGHT ID” field (subparagraph 2.2.4.5.4.2)

M easurement Procedure:

TBD
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2445432 Verification of Bytes#20 and #21 (subparagraph 2.2.4.5.4.3.2)
Purpose/Introduction:

Bytes #20 and #21 shall be encoded such that:
B,- Represents Character #3 of the“FLIGHT ID” field (subparagraph 2.2.4.5.4.2)
B:- Represents Character #4 of the “FLIGHT ID” field (subparagraph 2.2.4.5.4.2)
Bo- Represents Character #5 of the “FLIGHT ID” field (subparagraph 2.2.4.5.4.2)

M easurement Procedure:

TBD

2445433 Verification of Bytes#22 and 23 (subparagraph 2.2.4.5.4.3.3)
Purpose/Introduction:

Bytes #22 and #23 shall be encoded such that:
B,- Represents Character #6 of the“FLIGHT ID” field (subparagraph 2.2.4.5.4.2)
B:- Represents Character #7 of the“FLIGHT ID” field (subparagraph 2.2.4.5.4.2)
Bo- Represents Character #8 of the “FLIGHT ID” field (subparagraph 2.2.4.5.4.2)

M easurement Procedure:

TBD

244544 Verification of “EMERGENCY/PRIORITY STATUS' Field Encoding
(subparagraph 2.2.4.5.4.4)

Purpose/l ntroduction:

The “EMERGENCY/PRIORITY STATUS’ field is a 3-bit (bits 1 through bit 3 of byte
24) field. The encoding of thisfield shall be asindicated in Table 2.2.4.5.4.4.

M easurement Procedure:

TBD
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244545 Verification of “UAT MOPSVERSION” Field Encoding (subparagraph 2.2.4.5.4.5)
Purpose/Introduction:

The “UAT MOPS VERSION?” field is a 3-bit (bits 4 through bit 6 of byte 24) field. The
encoding of this field shall be set to ALL ZEROs by al ADS-B transmitters for
equipment complying with this MOPS.

M easurement Procedure:

TBD

244546 Verification of “SIL” Field Encoding (subparagraph 2.2.4.5.4.6)
Purpose/Introduction:

The Surveillance Integrity Level (“SIL”) field is a 2-bit (bits 7 and 8 of byte 24) field
used to define the probability of the integrity containment radius, used in the “NIC” field,
being exceeded, without alerting. This includes the effects of airborne equipment
condition, which airborne equipment is in use, and which external signals are being used
by the navigation source. The encoding of the “SIL” field shall be asindicated in Table
2.245.46.

M easurement Procedure:

TBD

244547 Verification of “TIME OF TRANSMISSION (MSO)” Field Encoding
(subparagraph 2.2.4.5.4.7)

No specific test procedure is required to validate subparagraph 2.2.4.5.4.7.

244548 Verification of “BAQ” Field Encoding (subparagraph 2.2.4.5.4.8)
Purpose/Introduction:

The Barometric Altitude Quality (“BAQ") field is a 2-bit (bits 7 through bit 8 of byte 25)
field that shall be set to ALL ZEROs for equipment conforming to this MOPS.

Note: Thisfield isreserved for future reporting of barometric altitude accuracy.

M easurement Procedure:

IBD

244549 Verification of “NACp" Field Encoding (subparagraph 2.2.4.5.4.9)

Purpose/Introduction:

The Navigation Accuracy Category for Position (“NACy”) field is a 4-bit (bits 1 through
bit 4 of byte 26) field used for applications to determine if the reported State Vector has
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24.45.4.10

2445411

2445412

Draft 1: 2/27/02

sufficient position accuracy for the intended use. The encoding of the “NACy” field shall
beasindicated in Table 2.2.4.5.4.9.

M easurement Procedure:

IBD

Verification of “NAC,” Field Encoding (subparagraph 2.2.4.5.4.10)
Purpose/Introduction:

The Navigation Accuracy Category for Velocity (“NACv”) field is a 3-bit (bits 5 through
bit 7 of byte 26) field used for applications to determine if the reported State Vector has
sufficient velocity accuracy for the intended use. The “NAC,” field reflects the least
accurate velocity component being transmitted. The “NAC,” field shall be encoded as
indicated in Table 2.2.4.5.4.10.

M easurement Procedure:

TBD

Verification of “NICgaro” Field Encoding (subparagraph 2.2.4.5.4.11)
Purpose/Introduction:

The Barometric Altitude Integrity Code (“NICgaro”) field is a 1-bit (bit 8, byte 26) field
that indicates whether or not the barometric pressure altitude provided in the State Vector
report has been cross checked against another source of pressure atitude. The “NICgaro”
field shall be encoded asindicated in Table 2.2.4.5.4.11.

M easurement Procedure:

TBD

Verification of “CAPABILITY CODES' Fiedd Encoding (subparagraph
2.2.45.4.12)

Purpose/Introduction:

The “CAPABILTY CODES’ field is an 8-bit (bits 1 through 8 of byte 28) field used to
indicate the capability of a participant to support engagement in various operations. The
“CAPABILITY CODES’ field shall be encoded asindicated in Table 2.2.4.5.4.12.

M easurement Procedure:

TBD
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24454121

24454122

24454123

24.45.4.13

Verification of “CDTI Traffic Display Capability” Subfield (subparagraph
2.2.45.4.12.1)

Purpose/Introduction:

The Capability Code for “Cockpit Display of Traffic Information (CDT]I) traffic display
capability” shall be set to ONE if the transmitting aircraft has the capability of displaying
nearby traffic on a Cockpit Display of Traffic Information (CDTI). Otherwise, this code
shall be ZERO.

M easurement Procedure:

IBD

Verification of “TCASACAS Installed and Operational” Subfield (subparagraph
2.2.45.4.12.2)

Purpose/l ntroduction:

The Capability Code for “TCAS/ACAS installed and operational” shall be set to ONE if
the transmitting aircraft is fitted with a TCAS (ACAS) computer and that computer is
turned on and operating in a mode that can generate Resolution Advisory (RA) aerts.
Otherwise, this CC code shall be ZERO.

M easurement Procedure:

IBD

Verification of the Reserved Bits (subparagraph 2.2.4.5.4.12.3)

Purpose/Introduction:

Bits 3 through 8 of byte 27 are reserved for future use and shall ALWAYS be set to
ZERO.

M easurement Procedure:

TBD

Verification of “OPERATIONAL MODES’ Field Encoding (subparagraph
2.2.45.4.13)

Purpose/l ntroduction:

The “OPERATIONAL MODES’ fidd is an 8-bit (bits 1 through 8 of byte 28) field used
to indicate the capability of a participant to support engagement in various operations.
The “OPERATIONAL MODES’ field shall be encoded as indicated in Table
2.2454.13.

M easurement Procedure:

TBD
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24454131

24454132

24454133

2445414

Draft 1: 2/27/02

Verification of “TCAS/ACAS Resolution Advisory” Flag (subparagraph
2.2.45.4.13.1)

Purpose/Introduction:

A transmitting ADS-B participant shall set the TCAS/ACAS Resolution Advisory Active
Flag to ONE in the messages that it transmits to support the MS report so long as a
TCAS/ACAS resolution advisory isin effect. At al other times, the transmitting ADS-B
participant shall set the TCAS/ACAS Resolution Advisory Active Flag to ZERO.

M easurement Procedure:

IBD

Verification of “IDENT Switch Active“ Flag (subparagraph 2.2.4.5.4.13.2)
Purpose/I ntroduction:

The “IDENT Switch Active” Flag is activated by an IDENT switch. Initialy, the
“IDENT switch active” code is ZERO. Upon activation of the IDENT switch, this flag
shall be set to ONE in all scheduled ADS-B messages containing the MODE STATUS
element for an interval of 20 seconds +/-4 seconds. After the time interval expires, the
flag shall be set to ZERO.

Note: This allows an ATC ground station 4-5 reception opportunities to receive the
IDENT indication.

M easurement Procedure:

TBD

Verification of “Requesting ATC Services’ Flag (subparagraph 2.2.4.5.4.13.3)
Purpose/Introduction:

The “Requesting ATC Services’ flag is based on a pilot setting. This flag shall be set to
ONE to indicate that the transmitting ADS-B participant is requesting ATC services,
when not receiving ATC services, atransmitting ADS-B participant should set thisflag to
ZERO.

Note: This provides for a ground ATC system to identify aircraft that require ATC
services, similar to an SSR transponder providing a squawk code of other than
“1200.”

M easurement Procedure:

TBD

Verification of Reserved Bits (subparagraph 2.2.4.5.4.14)
Purpose/Introduction:

This Reserved Bitsfield is an 8-bit (bits 1 through bit 8 of byte 29) field used that may be
used in the future to indicate the capability of a participant to support engagement in
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various operations. This Reserved Bits field is reserved for future use and shall be set to
ALL ZEROs.

M easurement Procedure:

IBD

24455 Verification of AUXILIARY STATE VECTOR Element (subparagraph 2.2.4.5.5)
Purpose/Introduction:

Format for the AUXILIARY STATE VECTOR element is defined in Table 2.2.4.5.5.
This encoding shall apply to ADS-B messages with “PAYLOAD TYPE CODES’ of “1,”
“2,” “5,” and“6.” Each of the fields shown is defined in the following subparagraphs.

M easurement Procedure:

TBD

24455.1 Verification of “SECONDARY ALTITUDE” Fied Encoding (subparagraph
2.2.4.5.5])

Purpose/Introduction:

The “SECONDARY ALTITUDE” field is a 12-bit (bit 1, byte 30 through bit 4, byte 31)
field used to encode either the geometric altitude or barometric pressure altitude
depending on the setting of the “ALTITUDE TYPE” field (subparagraph 2.2.4.5.2.2).
The dtitude encoded in the “SECONDARY ALTITUDE” field is the opposite type to
that specified by the “ALTITUDE TYPE field. The encoding shall be consistent with
that used for “ALTITUDE” described in Table 2.2.4.5.2.3.

M easurement Procedure:

IBD

244552 Reserved Bits (subparagraph 2.2.4.5.5.2)
Purpose/Introduction:

Bit 5 of byte 31 through bit 8 of byte 34 is reserved for future use, and shall be set to
ALL ZEROs.

Note: This field is reserved for future definition to contain either air-referenced
velocity or perhaps wind vector and temperature.

M easurement Procedure:

IBD
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24456

24456.1

24456.1.1

24456.1.2

24456.1.3
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Verification of TARGET STATE Element (Payload Type Codes “3" and “4")
(subparagraph 2.2.4.5.6)

Purpose/Introduction:

Format for the TARGET STATE element is defined in Table 2.2.4.5.6. This encoding
shall apply to ADS-B messages with “PAYLOAD TYPE CODES’ of “3” and “4.”

M easurement Procedure:

TBD

Verification of “TARGET HEADING OR TRACK ANGLE” Field Encoding
(subparagraph 2.2.4.5.5.1)

The “TARGET HEADING OR TRACK ANGLE" field is composed of subfields as
indicated in Table 2.2.4.5.6.1.

M easurement Procedure:

TBD

Verification of “Horizontal Data Available” Flag Encoding (subparagraph
22456.1.1)

Purpose/Introduction:

The “Horizontal Data Available” flag (bit 1, byte 30) shall be set to ONE to indicate that
datain the “TARGET HEADING OR TRACK ANGLE” fied isvalid. It shall be set to
ZERO otherwise.

M easurement Procedure:

TBD

Verification of “Heading/Track Indicator” Flag Encoding (subparagraph
2.2456.1.2)

Purpose/Introduction:

The “Heading/Track Indicator” flag (bit 2, byte 30) shall be set to ZERO to indicate that
the “Target Heading or Track Angle” subfield conveys target heading, or ONE to indicate
that it conveystarget track angle.

M easurement Procedure:

TBD

Verification of Reserved Bit (subparagraph 2.2.4.5.6.1.3)
Purpose/Introduction:

Bit 3, byte 30 isreserved for future use and shall always be set to ZERO.
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M easurement Procedure:

TBD

24456.1.4 Veification of “Target Source Indicator (Horizontal)” Subfield Encoding
(subparagraph 2.2.4.5.6.1.4)

Purpose/l ntroduction:

The “Target Source Indicator (Horizontal)” is a 2-bit (bits 4 and 5, byte 30) field that
indicates the source of Target Heading/Track Angle information. The encoding of this
field shall be asindicated in Table 2.2.4.5.6.1.4.

M easurement Procedure:

IBD

24456.15 Verification of “Mode Indicator (Horizontal)” Flag Encoding (subparagraph
2.2456.15)

Purpose/l ntroduction:

The “Horizontal Mode Indicator” is a 1-bit (bit 6, byte 30) field that reflects the aircraft’s
state relative to the target heading or track angle. A ZERO shall be used to reflect that
the target heading or track angle is being Acquired and a ONE shall be used to indicate
that the target heading or track angle is being Captured or Maintained.

M easurement Procedure:

TBD

24456.1.6 Verification of Reserved Bit (subparagraph 2.2.4.5.6.1.6)
Purpose/Introduction:

Bit 7, byte 30 isreserved for future use and shall aways be set to ZERO.

M easurement Procedure:

TBD

24456.1.7 Verification of “Target Heading or Track Angle” Subfield Encoding (subparagraph
2.2456.1.7)

Purpose/l ntroduction:

The “Track Angle/Heading” subfield shall be used to report the Track Angle or Heading
of the ADS-B transmitter asshownin Table 2.2.4.5.6.1.7.

M easurement Procedure:

IBD
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24456.2

24456.21

24456.22

24.456.2.3

24456.24
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Verification of “TARGET ALTITUDE” Field Encoding (subparagraph 2.2.4.5.6.2)
No specific test procedure is required to validate subparagraph 2.2.4.5.6.2.

Verification of “Vertical Data Available” Flag Encoding (subparagraph
22456.2.1)

Purpose/l ntroduction:

The“Vertical DataAvailable’ flag isa 1-bit (bit 1, byte 32) field that shall be set to ONE
to indicate that data in the “Target Altitude” subfield is valid. It shall be set to ZERO
otherwise.

M easurement Procedure:

IBD

Verification of “ Target Altitude Type” Flag Encoding (subparagraph 2.2.4.5.6.2.2)
Purpose/Introduction:

The “Target Altitude Type” flag is a 1-bit (bit 2, byte 32) field that shall be set to ZERO
to indicate that the “Target Altitude’ subfield represents barometric corrected altitude;
and set to ONE to indicate that the “Target Altitude” subfield represents pressure
altitude.

Note: This flag is set based on the relationship of the target altitude to the “ transition
level.”

M easurement Procedure:

TBD

Verification of Reserved Bit (subparagraph 2.2.4.5.6.2.3)
Purpose/Introduction:

Bit 3, byte 32 isreserved for future use and shall aways be set to ZERO.

M easurement Procedure:

TBD

Verification of “Target Source Indicator (Vertical)” Subfield Encoding
(subparagraph 2.2.4.5.6.2.4)

Purpose/Introduction:

The “Target Source Indicator (Vertical)” is a 2-bit (bits 4 and 5 of byte 32) field that
indicates the source of Target Altitude information. The encoding of thisfield shall be as
indicated in Table 2.2.4.5.6.2.4.
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24456.25

24.456.2.6

24456.2.7

24456.3

M easurement Procedure:

TBD

Verification of “Mode Indicator (Vertical)” Flag Encoding (subparagraph
2.2.45.6.2.5)

Purpose/Introduction:

The “Mode Indicator (Vertical)” isa 1-bit (bit 6, byte 32) field that reflects the aircraft’s
state relative to the target atitude. A ZERO shall be used to reflect that the target
atitude is being Acquired and a ONE shall be used to indicate that the target altitude is
being Captured or Maintained.

M easurement Procedure:

IBD

Verification of “Target Altitude Capability” Subfield Encoding (subparagraph
2.2.4.5.6.2.6)

Purpose/Introduction:

The “Target Altitude Capability” isa 2-bit (bit 7 and 8 of byte 32) field that describes the
value occupying the “Target Altitude” subfield. The encoding of this field shall be as
indicated in Table 2.2.4.5.6.2.6.

M easurement Procedure:

TBD

Verification of “ Target Altitude” Subfield Encoding (subparagraph 2.2.4.5.6.2.7)
Purpose/I ntroduction:

“Target Altitude” is a 10-bit (bit 1, byte 33 through bit 2, byte 34) field that is the
aircraft’ s next intended level flight attitude if in a climb or descent or its current intended
dtitude if commanded to hold atitude. The encoding of thisfield shall be asindicated in
Table2.2.4.5.6.2.7.

M easurement Procedure:

TBD

Verification of Reserved Bits (subparagraph 2.2.4.5.6.3)
Purpose/Introduction:

Bits 3 through 8 of Byte 34 are reserved for future use and shall always be set to ZERO.
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M easurement Procedure:

TBD

24457 Verification of TARGET STATE Element (Payload Type Code “6") (subparagraph
2.2.45.7)

Purpose/l ntroduction:

Format for the TARGET STATE element is defined in Table 2.2.4.5.7. This encoding
shall apply to ADS-B messages with “PAYLOAD TYPE CODES’ of “6.” Each of the
fields shown is defined in subparagraphs 2.2.4.5.6.1.7 through 2.2.4.5.6.2.3 with the
exception of the byte offset indicated in Table 2.2.4.5.7.

M easurement Procedure:

TBD

24458 Verification of TRAJECTORY CHANGE Element (subparagraph 2.2.4.5.8)
Purpose/Introduction:

This element is reserved for future definition. Equipment conforming to this MOPS shall
insert ALL ZEROs in this e ement whenever present in a transmitted message.

M easurement Procedure:

IBD

245 Verification of Proceduresfor Processing of Time Data (subparagraph 2.2.5)
No specific test procedure is required to validate subparagraph 2.2.5.

2451 Verification of UTC Coupled Condition —External UTC Coupled Time Sour ce Case
(subparagraph 2.2.5.1)
Purpose/Introduction:

a. The UAT shall process a GPS/IGNSS Time Mark pulse or an equivalent time
synchronization indication.

b. The leading edge of the GPS/GNSS Time Mark pulse, or equivalent, shall be
interpreted as indicating, within +/- 5 milliseconds, the time of applicability of
Position, Velacity, and Time (PVT) information that is next to be received from the
navigation source.

c. The“UTC Coupled” subfield shall be set to ONE.

Note: A possible implementation of the GPSGNSS Time Mark pulse is illustrated in
Figure 2.2.5.1, adapted from ARINC Characteristic 743A.
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This test procedure verifies that the UUT meets the requirements for use of an externa
UTC coupled time source, that are contained in subparagraph 2.2.5.1.

Notes:

1. Thisprocedureisonly necessary if the UUT isintended for use with an external UTC
timing source.

2. This procedure assumes that the test procedure of subparagraph 2.4.6.3 has been
performed, so the own-ship reports can be used to monitor the UUT performance. If
thisis not the case, a UAT test receiver is required.

Equipment Required:

External UTC Time Mark source.

Step 1:  Veify the processing of the external UAT Time Mark signal.

Provide the UUT with an external Time Mark signal that is marked as invalid.
Verify that the “UTC Coupled” subfield in the ADS-B ownship report contains
the ZERO value.

Provide the UUT with an external Time Mark signal that is marked as valid.
Verify that the “UTC Coupled” subfield in the ADS-B ownship report contains
the ONE value.

This verifies the requirements of subparagraphs 2.2.5.1.aand 2.2.5.1.c.

Step 2:  Verify therecever time of applicability reporting.

Provide the UUT with an external Time Mark signa that is marked as valid.
Verify that the Time of Applicability field of the own-ship ADS-B report
correctly indicates the proper transmission epoch for each UUT ADSB
message transmission.

This verifies the requirement of subparagraph 2.2.5.1.b.

Note: Sep 2 does not validate the processing of an invalid external Time
Mark signal.

2452 Verification of the UTC Coupled Condition — Internal UTC Coupled Time Source
Case (subparagraph 2.2.5.2)

No specific test procedure is required to validate subparagraph 2.2.5.2.

2453 Verification of Non-UTC Coupled Condition (subparagraph 2.2.5.3)
Purpose/I ntroduction:

a. This condition shall be entered only upon the outage of the internal or externa
timing source for the UAT equipment. This is not the normal condition; it is a
degraded mode of operation.
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b.

While in the non-UTC Coupled Condition, the UAT equipment shall set the “UTC
Coupled” subfield to ZERO in any transmitted messages.

While in the non-UTC Coupled Condition, Class AO, A1, A2 and A3 equipment with
operational receivers shall be capable of aligning to within +/- 6 milliseconds of UTC
time based upon successful message reception of any Ground Uplink Message with
the“UTC Coupled” bit set.

Note: This assumes the Ground Uplink message is aligned with UTC time.

d.

While in the non-UTC Coupled Condition when Ground Uplink messages cannot be
received, the UAT transmitter shall estimate — or “coast” — time through the
outage period such that the drift rate of estimated time, relative to actual UTC-
coupled time, is no greater than 12 millisecondsin 20 minutes.

Whilein the non-UTC Coupled Condition, ADS-B transmissions shall continue.

The UAT equipment shall change state to the UTC coupled condition within 1
second of availability of the UTC coupled source.

Notes:

1

Item “ d” above is consistent with an initial drift rate of 10 PPM in the baud clock
over the 12 millisecond air-ground segment guard time. Clock drift can be
compensated up to the time coasting begins.

In the non-UTC Coupled Condition, the estimated 1 second UTC epoch signal does
NOT indicate the time of validity of Position, Velocity and Time (PVT) information.

Any installations of Class A equipment involving separated transmitters and
receivers must provide a mechanismto fulfill the requirement stated in subparagraph
c) above.

This reversionary timing exists for the following reasons:(a) to support ADSB
message transmission using an alternate source of position and velocity, if available;
(b) to support ADS-B message transmission in absence of position and velocity data
in order that any available fields are conveyed (e.g., barometric altitude) and (c) that
a signal is provided in the event the ground network can perform an ADS-B-
independent localization of the A/V (e.g., multilateration).

This test verifies that the UUT meets the requirements when the non-UTC coupled
condition exists, that are contained in subparagraph 2.2.5.3.

Note: This procedure assumes that the test procedure of subparagraph 2.4.6.3 has been

performed, so the own-ship reports can be used to monitor the UUT
performance. If thisisnot the case, a UAT test receiver isrequired.

Equipment Required:

UAT ground station Uplink generator with the following characteristics:

Message rate: 1.000 Hz.

© 2002, RTCA, Inc.



72

Payload data: Time Slot field must correspond with the time dlot of the uplink
message. The “UTC Coupled” field of the Uplink message is set to ONE. Other
payload fields may contain pseudo-random data.

UAT test receiver with datalogging and UTC 1 second time mark.

Uplink transmitter with timing referenced to UTC 1 second time mark.

Step 1.

Verify the processing of the external UAT Time Mark signal.

Step 2:

The requirements of subparagraph 2.2.5.3.a and 2.2.5.3.b are validated through
the test procedure of subparagraph 2.4.5.1, step 1.

Verify the time alignment for Class A equipment in the non-UTC case.

Through use of atest mode, force the UUT to transmit using MTO 752. While
receiving Uplink messages, and without supplying the UUT with avalid UTC
timing reference, observe the Time of Message Receipt value reported by the
UAT test receiver. Verify that the Time of Message Receipt values are
consistent with the timing accuracy requirement in subparagraph 2.2.5.3.c; i.e.
that the timing of the ADS-B own-ship messages does exceed 6 milliseconds
from the nominal timing for ADS-B messages sent at MTO 752.

Note: The purpose of this requirement isto prevent the loss of UTC time reference from

Step 3:

causing the UUT equipment to transmit ADS-B messages during the Uplink time
segment.

Measure the UUT reference time.

Step 4.

Disable the UAT Uplink generator. Through use of atest mode, force the UUT
transmitter to always transmit using Tx MSO 752. Record the current time, and
measure the time offset between the UTC 1 second time reference and the Time
of Message Reception by the UAT test receiver.

Observe continued ADS-B transmissions.

Step 5.

Verify that while in the non-UTC coupled condition, the UUT continues to
transmit ADS-B messages. This validates the requirements of subparagraph
2.253e.

Validate the rate of reference time drift.

Step 6:

Allow the UUT to continue transmitting ADS-B messages. Measure the rate at
which the Time of Message Reception reported by the UAT test receiver
diverges from the time reference measured in Step 4.

Vadlidate that the rate of message transmission time drift is less than the
requirements stated in subparagraph 2.2.5.3.d (i.e. 12 milliseconds in 20
minutes).

M easure the response to the application of the UTC timing source.

© 2002, RTCA, Inc.

Record the current time, and provide the UUT a valid UTC timing source, so
that the equipment achieves the UTC Coupled condition. Verify that the
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elapsed time between application of the valid timing source and the reporting of
the ‘UTC Coupled” condition is not more than 2.0 seconds. This validates the
regquirements of subparagraph 2.2.5.3.f.

Verification of Proceduresfor ADS-B Message Transmission (subparagraph 2.2.6)

No specific test procedure is required to validate subparagraph 2.2.6.

Verification of Scheduling of ADS-B M essage Types (subparagraph 2.2.6.1)
No specific test procedure is required to validate subparagraph 2.2.6.1.

Verification of Payload Selection Cycle (subparagraph 2.2.6.1.1)
No specific test procedure is required to validate subparagraph 2.2.6.1.1.

Verification of ADS-B Payload Type Allocation (subparagraph 2.2.6.1.2)
Appropriate test procedures to validate the ADS-B Payload Type Allocation are provided
in subparagraph 2.4.6.1.3 of this document.

Verification of Message Transmission Cycle (subparagraph 2.2.6.1.3)
Purpose/Introduction:

A message transmission cycle of 16 seconds is defined to ensure a proper mix of message
payloads for installations that support ADS-B message transmission from dual (diversity)
antennas (see subparagraph 2.1). Transmissions shall occur through Top (T) and Bottom
(B) antennas each Message Transmission Cycle as shown in Figure 2.2.6.1.3.

This test procedure verifies the compliance of the ADS-B UAT transmitter with the
Payload Type allocation and Message Transmission cycle requirements (including
transmit antenna selection) of subparagraphs 2.2.6.1.2 and 2.2.6.1.3.

Equipment Required:

Supply the UUT with data interfaces appropriate for the equipment class and intended
application. Provide two UAT test receivers that can provide data logging of all received
messages are required for this test procedure.

M easurement Procedure:

Step 1:  Prepare the transmitting UUT and adjust signal levels.

Connect each UUT antenna port to a UAT test receiver. Use RF attenuators to
adjust the signal to each UAT test receiver to 10 dB above the receiver's
sengitivity threshold.

Note: This provides that each receiver will only respond to messages
transmitted on the antenna port that it is connected to.
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Step 2:

Record the sequence of transmitted messages from the UUT.

Step 3:

Allow the UUT to transmit ADS-B messages for a minimum of two Message
Transmission Cycles (32 seconds). The test receivers will record the Payload
Types for each received message on its antenna port

Analyze the recorded messages.

For each receiver, determine that the proper sequence of Payload Types has
been recorded for the appropriate class of equipment, per Table 2.4.6.1.3.

Table2.4.6.1.3: Payload Type and Tx Antenna Selection vs. Equipment Class

Eqpt Class-> A0 AlL,AlH,B1 AlH A2 A3
Time (sec) Bot Top Bot Top Bot Top Bot Top Bot Top
1 1 1 1 1 1
2 2 2 6 4 4
3 0 0 3 4 4
4 0 0 0 2 5
5 0 0 0 2 5
6 1 1 1 1 1
7 2 2 6 4 4
8 0 0 3 4 4
9 0 0 3 4 4
10 0 0 0 2 5
11 1 1 1 1 1
12 2 2 6 4 4
13 2 2 6 4 4
14 0 0 3 4 4
15 0 0 0 2 5
16 1 1 1 1 1

24.6.2

Verification of ADS-B M essage Transmit Timing (subparagraph 2.2.6.2)

No specific test procedure is required to validate subparagraph 2.2.6.2.

24.6.21

Purpose/Introduction:

Verification of The Message Start Opportunity (M SO) (subparagraph 2.2.6.2.1)

ADS-B Messages shall be transmitted at discrete Message Start Opportunities (M SO)
chosen by a pseudo-random process. The specific pseudo-random number (R) chosen by
an aircraft depends on the aircraft’ s current position and on the previously chosen random
number. Let:

N(0) = 12 L.S.B.’s of the most recent valid latitude
N(1) =12 L.S.B.’s of the most recent valid longitude

where the latitude and longitude are as defined in subparagraph 2.2.4.1.2 and
2.2.4.1.3 respectively.

The procedure below shall be employed to establish the transmission timing for the
current UAT frame m.

R(m) = {4001xR(m- 1) + N(mmod 2)} mod3200

© 2002, RTCA, Inc.
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The MSO shall be 752 + R(m). Theinitial R(m) shall be ZERO.

This test procedure verifies that the UAT Transmitter output transmission timing meets
the requirements of subparagraph 2.2.6.2.1. The transmitter is required to output at the
discrete MSO determined by a pseudo-random calculation based on the last own ship
valid latitude and longitude position. The following procedure verifies that the output
occurs at the proper M SO based on the cal culation.

Equipment Required:

The test configuration requires data sources be provided to the appropriate UAT
Transmitter interfaces to enable transmission of ADS-B Messages. This could also be
accomplished by the use of an internally generated ADS-B test message with controllable
data content. Determine the elapsed time by an externa timing source capable of
measuring the time from message transmission relative to the UTC time mark. The
interval may vary from the time to the first MSO to the last MSO in the one second
epoch.

M easurement Procedures:

Set up the UAT Transmitting equipment as configured in Figure 2.4.6.2.1. The time of
transmission is measured relative to the UTC Time Mark or equivaent to the start of the
first bit of the synchronization sequence of the transmitted message. The timing
measurement is required to provide a minimum of 50 nanosecond timing resol ution.

Step1:  Message Start Opportunity Verification

Provide data to the UAT transmitting equipment to output the following fixed
latitude and longitude val ues:

Laitutde: 000 1000 1010 1000 0110 1000
(MSB) (LSB)
Longitude: 0000 0101 1010 0010 0011 1010

Maintain this input to the latitude and longitude inputs to enable verification of
correct MSO assignment. Power down the transmitter so that the last valid
latitude and longitude values stored by the UAT transmitting equipment are as
indicated. Power on the UAT Transmitting equipment with the latitude and
longitude data input maintained at the fixed values. The sequence of MSOs
that are valid assuming an initialization at t = O are as indicated in Table
2.4.6.2.1. Due to differencesin power up timing and initialization procedures,
the transmission sequence may not commence from the very beginning of the
table but once aigned with the table, verify the transmission times for a
minimum of 10 transmissions. The time interval from the UTC Time Mark to
the first bit of the synchronization sequence establishes the MSO number. If
the MSO is contained in the output message, it can be used to validate the
proper MSO timing.
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Table2.4.6.2.1: MSO Sequence Validation

M M SO M M SO M M SO
0 752 10 3162 20 2372
1 1322 11 2132 21 2942
2 1874 12 1084 22 3494
3 844 13 1654 23 2464
4 2996 14 2206 24 1416
5 3566 15 1176 25 1986
6 918 16 3328 26 2538
7 3088 17 3898 27 1508
8 2040 18 1250 28 3660
9 2610 19 3420 29 1030
Elapse
Timer
I
Time TranUsf\n-I;iting
M ark h UAT
Device Message
Decoder

Figure2.4.6.2.1: M SO Timing Measurement Configuration

24.6.2.2 Verification of Relationship of the MSO to the Modulated Data (subparagraph
2.2.6.2.2)

Purpose/l ntroduction:

The optimum sample point of the first bit of the UAT synchronization sequence at the
antenna terminal of the UAT equipment shall occur at Trx microseconds after the 1
second UTC epoch according to the following formula:

Ty (Microseconds) = 6000 + (250* M SO)
within the following tolerances:
a  +/- 500 nanoseconds for UAT equipment with an internal UTC coupled time source,
b. +/- 500 nanoseconds for UAT equipment with an external UTC coupled time source.
Notes:
1. Thisisrequired to support ADS-B range validation by a receiving application. See

Appendix | for a discussion of UAT Timing Considerations. This sets the ultimate
timing accuracy of the transmitted messages under the UTC Coupled condition.
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2. Referencing this measurement to the optimum sampling point is convenient since this
isthe point in time identified during the synchronization process.

3. There is no requirement to demonstrate this relationship when in the non-UTC
Coupled condition.

This test procedure verifies that the timing relationship between the Transmit MSO
number and the data modulation complies with the requirements of subparagraph
2.2.6.2.2.

Equipment Required:

Supply the UUT with a pseudorandom stream of payload data.
ProvideaUTC 1 second timing reference signal.

Provide a Vector Signal Analyzer (VSA), per subparagraph 2.4.2.1, configured per Table
2.4.2.1 excepting use of externa trigger mode.

Provide a trigger timing delay generator connected between the UTC 1 second timing
source, and the VSA external trigger input. Timing delay range is from 194.000
milliseconds to 993.750 milliseconds.

Provide access to GPS constellation signals or simulated signal source.

Provide an external GPS receiver if necessary for the intended application.

M easurement Procedure:

Step1:  Configure the UUT transmitter

Configure the UUT in a test mode that causes the Transmitted MSO to be
selected in sequence from the following list: MSO = (752, 2352, 3951).

Note: This sequence causes the UUT transmitter to transmit at the earliest,
middle, and latest possible MSOs in the Air segment.

Step 2:  Trigger delay setup.

Set the trigger delay generator so that the 1 PPS timing source is delayed by
194.000 milliseconds for MSO 752, 594.000 milliseconds for MSO 2352, or
993.750 milliseconds for MSO 3951.

Step 3:  Measure the Modulated Data Timing

On Trace A on the VSA, find the optimum sample point of the first bit of
pseudorandom data that follows the 36-bit synchronization pattern. The time
offset between the trigger point and this optimum sample point, minus 34.56
microseconds, should meet the timing requirements of subparagraph
226.22a

Note: The modulation timing is based on measurement to the first bit
following the synchronization pattern, because there is no clear eye
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pattern opening available with the static data of the synchronization
pattern.

Step4: Repeat test with external GPS receiver

If the equipment is intended for use with an external GPS source, repeat step 3
with the external GPS receiver. The timing requirement of subparagraph
2.2.6.2.2.b should be met.

Verification of Report Generation on Transmission of Own-ship ADS-B Message
(subparagraph 2.2.6.3)

Purpose/Introduction:

The transmitter shall issue a report reflecting each ADS-B message transmission and
explicitly identify the report as “own-ship”.

Reports shall contain al elements of the transmitted message payload with range and
accuracy of each payload field preserved.

Notes:

1. Thisisto aid any application process that uses ADS-B message propagation time to
perform a validity check of received ADS B messages by providing a reference point
for measured ranges.

2. Allows independent monitoring of the transmitted position.

This test procedure verifies that the UUT transmitter generates an ADS-B report for each
of its transmissions in compliance with subparagraphs 2.2.6.3.

Equipment Required:

Supply the UUT with data interfaces appropriate for the equipment class and intended
application. Provide one UAT test receiver that provides data logging of al received
messages is required for this test procedure.

Step 1:  Veifying the own-ship report.

Verify that each UUT ADS-B transmission is accompanied by a message on the
UUT report interface, indicating that the report is of the “ own-ship” type.

Step 2:  Verify the own-ship report contents.

Compare the data received by the UAT test receiver, with the contents of the
UUT own-ship reports, and verify that the range and accuracy of each of the
report fieldsis preserved.

Verification of UAT Transmitter Message Data Characteristics (subparagraph
2.2.7)

No specific test procedure is required to validate subparagraph 2.2.7.
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Verification of UAT Transmitter Input Requirements (subparagraph 2.2.7.1)
Purpose/I ntroduction:

This subparagraph contains requirements for access to the input elements required to
compose the ADS-B messages so their bits can be verified for their mapping into the
structure of the transmitted message. The UAT ADS-B transmitting device shall accept
the input data elements listed in Table 2.4.7.1 via an appropriate data input interface and
use such data to establish the corresponding ADS-B message contents. Data elements
indicated as “Optional” that have no input interface shall always indicate a value of ALL
ZEROs in the corresponding in the corresponding field for each relevant transmitted

message.

© 2002, RTCA, Inc.



80

Table2.4.7.1: UAT ADS-B Transmitter Input Requirments

© 2002, RTCA, Inc.

Input Data Element Relevant Applicable UAT Equipment Class
i Subparagra =55 AlL,BL | AlH,A2 | A3
5 ph
5
w
1 | ICAO 24-bit Address 2245131 O M M M
2 | Address Selection (ICAO vs Temporary) 2245131 Input required only if installation isto have selectable
2245132 address
3 Latitude 224521 If input not directly accessible, a means to verify encoding
4 Longitude 224521 must be demonstrated
5 | Altitude Type Selection 224522 o 0} 0} 0}
(Barometric vs Geometric)
6 Barometric Pressure Altitude 224523 M M M M
7 Geometric Altitude 224523 M M M M
8 | NIC 224524 M M M M
9 | Automatic AIRBORNE/ON GROUND 224525 o 0} 0} 0}
Indication
10 | North Velocity 2245.26.1 If input not directly accessible, ameans to verify encoding
11 | East Velocity 2.245.26.3 must be demonstrated
12 | Airspeed 2245262 O o) M M
13 | Track Angle 2245264 O M M M
14 | Heading 2245264 O o) M M
15 | Vertical Velocity Source Select 2245271 Input required only if installation is to have selectable
vertical rate source
16 | Barometric Vertica Rate 224522
224523
224541 One or the other is Mandatory
17 | Geometric Vertical Rate 224522
224523
224541
18 | UTC 1 ppsTiming 224528 If input not directly accessible, ameansto verify timing
must be demonstrated
19 | Emitter Category 224541 M M M M
20 | Hight ID 224542 O M M M
21 | Emergency/Priority Status Selection 224544 M M M M
22 | MOPSVersion 224545 Can be internally “hard coded”
23 | SIL 224546 M M M M
24 | NACp 224549 M M M M
25 | NACv 2.24.54.10 M M M M
26 | NICbaro 2245411 Can beinternally “hard M M
coded”
27 | CDTI Traffic Display Capability 22454121 M M M M
28 | TCASInstalled and Operational 22454122 M M M M
29 | TCAS/ACAS ResAdvisory Flag 22454131 | Required only if ADS-B transmitter isintended for
installation with TCAS/ACAS; otherwise can be “hard
coded”
30 | IDENT Selection 22454132 M M M M
31 | Heading/Track Indicator 22456.1.2 No Reqt No Reqt O-Al1H, M
M-A2
32 | Target Source Indicator (Horizontal) 2245614 No Reqt No Reqt O-AlH, M
M-A2
33 | Horizontal Mode Indicator (Horizontal) 2245615 No Reqt No Reqt O-A1H, M
M-A2
34 | Target Heading or Track Angle 2245617 No Reqt No Reqt O-AlH, M
M-A2
35 | Target Altitude Type 2245622 No Reqt No Reqt O-AlH, M
M-A2
36 | Target Source Indicator (Vertical) 2245624 No Reqt No Reqt O-AlH, M
M-A2
37 | Mode Indicator (Vertical) 2245625 No Reqt No Reqt O-A1H, M
M-A2
38 | Target Altitude Capability 22456.2.6 No Reqt No Reqt O-AlH, M
M-A2
39 | Target Altitude 2245627 No Reqt No Reqt O-AlH, M
M-A2
O = Optiona
M = Mandatory
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M easurement Procedure:

TBD

Verification of Time Registration and Latency (subparagraph 2.2.7.2)
No specific test procedure is required to validate subparagraph 2.2.7.2.

Verification of Requirements when NACr < 9 and UTC Coupled (subparagraph
22.7.21)

Purpose/Introduction:

a. Atthetime of the ADS-B Message transmission, position information encoded in the
“LATITUDE”, “LONGITUDE”, and “ALTITUDE" fields shall be applicable as of
the start of the current 1 second UTC Epoch.

b. Any updated ADS-B Message fields, other than “LATITUDE”, “LONGITUDE” or
“ALTITUDE”, that are provided at the ADS-B equipment input interface at least 200
milliseconds prior to the time of a scheduled ADS-B Message transmission that
involves those fields, shall be reflected in the transmitted message.

Notes:

1. Specifically, any extrapolation of position performed should be to the start of the 1-
second UTC Epoch and not the time of transmission.

2. Velocity information cannot be extrapolated and may therefore have additional ADS
B imposed latency.

The following test procedure verifies the UAT Transmitting equipment meets the time
registration and latency requirements of subparagraph 2.2.7.2.1 for NACpvalues below 9.
The Latitude, Longitude and Altitude data contained in the transmitted ADS-B message
is applicable at the one second UTC Epoch. All other data contained in the transmitted
message reflects al values that were updated 200 milliseconds or more prior to the
transmission time of the message.

Equipment Required:

The test configuration must include data sources to be provided at the input interfaces of
the UAT Transmitting equipment so that the appropriate data is available and loaded into
the corresponding fields in the transmitted message. Equipment that serves as a source
for the latitude, longitude, atitude and velocity data must be capable of providing
position updates synchronized to the UTC Time Mark at a minimum of a 1 second update
rate. The position updates must be recomputed each second according to the velocity
data required by the test procedure. The position data must be provided to the UAT
Transmitting equipment within 200 milliseconds of the UTC Time Mark. The UTC Time
Mark or equivalent will serve as the synchronization for all timing measurements. The
transmitted messages from the UAT Transmitting equipment must be received and
decoded by appropriate receiving equipment with the capability of internally tagging time
of receipt within 1 millisecond time of receipt relative to UTC Time Mark or providing
an external signal representing time of receipt for externa time measurement. Externa
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timing relative to the UTC Time Mark is required to measure elapsed time with a
resolution of 100 nanoseconds or better.

M easurement Procedure

Step 1:  Veify Latitude Data

Set up the UUT to transmit ADS-B messages. Initialize the equipment
providing position data to the UUT to the following conditions:

Longitude: 30.0 degrees WEST
Latitude 60.0 degreesNORTH
N/SVelocity 1,200 knots SOUTH

Initialize the UUT and after stable, apply the initial position values to the
equipment. Provide latitude, longitude and altitude data at the input interface to
the UUT. The UTC Time Mark prior to the first position datais the initial data
collection point at the output of the UUT. Take 60 consecutive samples and
compare the reported latitude in the UAT Transmitted Message to the
Computed Latitude derived from the initia conditions. The position will
change approximately 617.333 meters each second update. Verify that the
Latitude data transmitted is within 2.5 meters of the Computed L atitude.

Step 2:  Veify Longitude Data

Set up the UUT to transmit ADSB messages. Initialize the equipment
providing position data to the UUT to the following conditions:

Longitude: 30.0 degrees WEST
Latitude 60.0 degreesNORTH
E/W Velocity 1,200 knots WEST

Initialize the UUT and after stable, apply the initial position values to the
equipment. Provide latitude, longitude and altitude data at the input interface to
the UUT. The UTC Time Mark prior to the first position datais the initial data
collection point at the output of the UUT. Take 60 consecutive samples and
compare the reported Longitude in the UAT Transmitted Message to the
Computed Longitude derived from the initial conditions. The position will
change approximately 617.333 meters each second update. Verify that the
L atitude data transmitted is within 1.25 meters of the Computed Longitude.

24722 Verification of Requirements When NACp > 9 and UTC Coupled (subparagraph
22.7.2.2)

Purpose/l ntroduction:

a. At the time of ADS-B message transmission, position information encoded in the
“LATITUDE”, “LONGITUDE", and “ALTITUDE" fields shall be applicable as of
the start of the current 0.2 second UTC Epoch.
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Any updated ADS-B Message fields, other than “LATITUDE”, “LONGITUDE” or
“ALTITUDE", that are provided at the ADS-B equipment input interface at least 200
milliseconds prior to the time of a scheduled ADS-B Message transmission that
involves those fields, shall be reflected in the transmitted message.

Notes:

1.

Soecifically, any extrapolation of position performed should be to the start of the 0.2
second UTC Epoch and not the time of transmission.

Operation in this condition assumes a GPSGNSS sensor output rate of 5 Hz or
greater isavailableto the ADS B transmitter.

M easurement Procedure:

TBD

Verification of Requirementswhen Non-UTC Coupled (subparagraph 2.2.7.2.3)

Purpose/l ntroduction:

At the time of ADS-B message transmission, each most recent ADS-B message field
provided to the transmitter within the previous 2.0 seconds shall be reflected in the
subsequent transmitted message containing that message field.

No extrapolation of position shall be performed in this condition.

At the time of ADS-B message transmission, any ADS-B message fields without an
update provided to the transmitter within the previous 2.0 seconds shall be encoded
as “data unavailable” in the subsequent transmitted message containing that message
field.

M easurement Procedure:

TBD

Verification of Receiver Characteristics (subparagraph 2.2.8)

Verification of Receiving Diversity (subparagraph 2.2.8.1)

Purpose/l ntroduction:

“Receiving diversity” refers to an ADS-B receiving subsystem’s use of signals received
from either the top antenna, or the bottom antenna, or both antennas. For the purpose of
these requirements, severa alternate ADS-B receiving subsystem architectures that
employ receiving antenna “diversity” areillustrated in Figure 2.2.8.1.
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a. Full receiver and message processing function diversity:
(see Figure 2.2.8.1, part a)

There are two receiver input channels, each with its own receiver front end, message
synchronization, bit demodulation, and FEC decoding. All Successful Message
Receptions from either channel are provided to the report generation function. In the
event both channels result in Successful Message Reception of identical messages, a
single copy of this message may be provided to the report generation function.

b. Other diversity techniques. Other diversity implementations may be used. Any
implementation must demonstrate equivalent or better performance to (a) above.

c. Receiving antenna switching:
(see Figure 2.2.8.1, part b.)
A single receiver input channel, consisting of receiver RF front end, message
synchronization, bit demodulation and FEC decoding, is internally connected
aternately and periodically, on the UTC second, between the top and bottom
antennas. If thismethod isimplemented, switching shall occur such that:

1. Bottom and top antennas are alternated each second, AND

2. No more than a single Long type ADS-B message arriving at the receiver at
the beginning of the 1-second UTC Epoch islost.

Note: The purpose of this requirement is to place an upper bound on the
time to switch antennas.

M easurement Procedure:

TBD

Verification of Receiver Performance (subparagraph 2.2.8.2)

No specific test procedure is required to validate subparagraph 2.2.8.2.

Verification of Receiver Sensitivity (subparagraph 2.2.8.2.1)
No specific test procedure is required to validate subparagraph 2.2.8.2.1.

Verification of Long ADS-B Message is Desired Signal (subparagraph 2.2.8.2.1.1)

Purpose/Introduction:

A desired signa level of -93 dBm applied at the antenna end of the feedline shall
produce a rate of Successful Message Reception of 90% or better under the following
simultaneous conditions:
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a. Thedesired signal is subject to the maximum permitted signal frequency offset plus
air-to-air Doppler at 1200 knots closure/opening.

b. The desired signal is subject to the maximum modulation distortion allowed in
subparagraph 2.2.2.4.

Note: This also ensures that the Basic ADS-B Message will be received at the same
sengitivity.

This test verifies the compliance of the UAT receiver with the sensitivity requirements
when the desired signal is a Long ADS-B message, under conditions of maximum
Doppler shift and maximum allowed modulation distortion.

Equipment:
Desired Message Signal:

Provide a method of supplying the UUT with ADS-B messages having:

RF Power Level:  -93dBm

Center Frequency: 978 MHz +/- 2.0 KHz (see Note below)

FM Deviation: 560 KHz (measured at the minimum eye pattern
opening per subparagraph 2.2.2.4)

Message Contents: Long ADS-B Message with pseudo-random payload data,
and valid FEC Parity field per subparagraph 2.2.3.1.3.

Message Rate: 100 per second

Note: Maximum Doppler shift at 1200 knot closing rate is derived as follows. Velocity
(m/s) = 1200 NM/hr * 1853 mVYNM / 3600 sec/hr = 617 nVsec. Doppler shift =
617 m/sec / 3e+08 nVsec = 2.06 PPM. Fregquency deviation due to Doppler shift
iIS978 MHz* 2.06 PPM = +/- 2.01 KHz.

M easurement Procedures:

The signal power level specified in this procedure is relative to the message source end
of the transmission line used to interface the UUT receiver port to the message source.
The specified RF power level applied to the UUT shall be compensated for the maximum
line loss for which the UUT receiver has been designed. For example, if thelinelossis 3
dB, then each of the RF message power levels specified in the test procedures shall be
lowered by 3 dB.

Step1: Apply ADS-B Input Messages at maximum negative frequency offset

Apply the Desired Message Signal with the Center Frequency set to the
minimum value (978 MHz — 2.0 KHz) at the UUT receiver port.

Step 2:  Measure the UUT receiver sensitivity

Decrease the input power level and determine the minimum RF signal required
to produce an average reception rate of 90 percent by the UUT receiver.

Verify that this RF signal level is in compliance with the limits specified in
subparagraph 2.2.8.2.1.1.
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Step 3:  Apply ADS-B Input Messages at maximum positive frequency offset

Apply the Desired Message Signal with the Center Frequency set to the
minimum value (978 MHz + 2.0 KHz) at the UUT receiver port.

Step 4:  Repeat UUT receiver sensitivity measurement

Repeat Step 2 to measure the UUT receiver sensitivity at the maximum positive
frequency offset.

Step 5: Repeat for all Applicable Receiver |nput Ports

Repeat Steps 1 through 4 for each applicable receiver RF input port of the
UUT.

248212 Verification of Ground Uplink Message is Desired Signal (subparagraph 2.2.8.2.1.2)
Purpose/Introduction:

A desired signa level of =91 dBm applied at the antenna end of the feedline shall
produce a rate of Successful Message Reception of 90% or better under the following
simultaneous conditions:

a. Thedesired signal is subject to the maximum permitted signal frequency offset plus
ground-to-air Doppler at 600 knots closure/opening.

b. The desired signal is subject to the maximum modulation distortion allowed in
subparagraph 2.2.2.4.

Note: This test ensures the baud rate accuracy supporting demodulation in the UAT
equipment is adequate to properly receive the longer Ground Uplink message.

This test verifies the compliance of the UAT receiver with the sensitivity requirements
when the desired signal is a Ground Uplink message, under conditions of maximum
Doppler shift and maximum allowed modulation distortion.

Equipment:
Desired Message Signal:

Provide a method of supplying the UUT with ADS-B messages having:

RF Power Level: -91dBm

Center Frequency: 978 MHz +/- 1.0 KHz (see Note below)

FM Deviation: 560 KHz (measured at the minimum eye pattern
opening per subparagraph 2.2.2.4)

Message Contents: Ground Uplink Message with pseudo-random payload
data, with valid FEC Parity field and Interleaving per subparagraph 2.2.3.2.
Message Rate: 10 per second in the Uplink segment only.

Note: Maximum Doppler shift at 600 knot ground speed is derived as follows: Velocity
(m/s) = 600 NM/hr * 1853 mYNM / 3600 sec/hr = 308 m/sec. Doppler shift = 308
nm/sec / 3e+08 mVysec = 1.007 PPM. Frequency deviation due to Doppler shift is
978 MHz* 1.03 PPM = +/- 1.0 KHz
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M easurement Procedures:

The signa power level specified in this procedure is relative to the message source end
of the transmission line used to interface the UUT receiver port to the message source.
The specified RF power level applied to the UUT shall be compensated for the maximum
line loss for which the UUT receiver has been designed. For example, if thelinelossis 3
dB, then each of the RF message power levels specified in the test procedures shall be
lowered by 3 dB.

Step 1:  Apply Ground Uplink Input Messages at maximum negative frequency offset

Apply the Desired Message Signal with the Center Frequency set to the
minimum value (978 MHz — 1.0 KHz) at the UUT receiver port.

Step 2:  Measure the UUT receiver sensitivity

Decrease the input power level and determine the minimum RF signal required
to produce a reception rate of 90 percent by the UUT receiver, averaged over a
minimum of 100 received messages.

Verify that this RF signal level is in compliance with the limits specified in
subparagraph 2.2.8.2.1.2.

Step 3:  Apply Ground Uplink Input Messages at maximum positive frequency offset

Apply the Desired Message Signal with the Center Frequency set to the
minimum value (978 MHz + 1.0 KHz) at the UUT receiver port.

Step4: Repeat UUT receiver sensitivity measurement

Repeat Step 2 to measure the UUT receiver sensitivity at the maximum positive
frequency offset.

Step5:  Repeat for al Applicable Receiver Input Ports

Repeat Steps 1 through 4 for each applicable receiver RF input port of the
UUT.

Verification of Receiver Desired Signal Dynamic Range (subparagraph 2.2.8.2.2)

Purpose/Introduction:

The receiver shall achieve a Successful Message Reception rate of 99% or better when
the desired signal level is between —90 dBm and —10 dBm at the antenna in the absence
of any interfering signals.

Notes:

1. The value of —10 dBm represents 120-foot separation from an A3 transmitter at
maxi mum allowed power.

2. Certain installations that rely on over-air reception of the own-ship transmission to

meet the requirements of subparagraph 2.2.6.3 may need to achieve Successful
Message Reception at significantly higher levels than —10 dBm.
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This test verifies the compliance of the UAT receiver with the dynamic range
requirements. The desired signal isthe Long ADS-B Message.

Equipment:
Desired Message Signal:

Provide a method of supplying the UUT with ADS-B messages having:
RF Power Level:  -90 dBm

Frequency: 978.0 MHz
FM Deviation: 625 KHz (measured at the minimum eye pattern opening
per subparagraph 2.2.2.4)

Message Contents: Long ADS-B Message with pseudo-random payload data,
and valid FEC Parity field per subparagraph 2.2.3.1.3.
Message Rate: 100 per second (recommended minimum)

M easurement Procedures:

The signal power level specified in this procedure is relative to the message source end
of the transmission line used to interface the UUT receiver port to the message source.
The specified RF power level applied to the UUT shall be compensated for the maximum
line loss for which the UUT receiver has been designed. For example, if the linelossis 3
dB, then each of the RF message power levels specified in the test procedures shall be
lowered by 3 dB.

Step1: Apply ADS-B Input Messages

Apply the Desired M essage Signal at the UUT receiver input port.

Step 2:  Measure the UUT receiver sensitivity

Decrease the input power level and determine the minimum RF signal required
to produce an average reception rate of 99 percent by the UUT receiver. At
least 1000 message receptions should be measured in making this
determination.

Verify that this RF signal level is in compliance with the limits specified in
subparagraph 2.2.8.2.2.

Step 3:  Veify the UUT receiver dynamic range

Starting from the signal level measured in Step 2, increase the input signal by
10 dB steps, up to alevel of —10 dBm.

At each step, verify that the receiver properly detects and decodes at least 99%
of the Desired Messages received per subparagraph 2.2.8.2.2.

Step4: Repeat for al Applicable Receiver Input Ports

Repeat Steps 1 through 4 for each applicable receiver RF input port of the
UUT.
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24823 Verification of Receiver Selectivity (subparagraph 2.2.8.2.3)
Purpose/I ntroduction:

These test procedures verify that the receiver shall provide the following minimum signal
rejection ratios as afunction of frequency offset aslisted in Table 2.2.8.2.3.

Equipment Required:

Thetests performed in this subparagraph require the following equipment:

a Vector Signal Analyzer (VSA), or an equivalent Signa Analyzer, with minimum
capabilities of displaying the envelope of a captured ADS-B Long message,
displaying a corresponding spectrum, band power markers, and the corresponding
computed band power. Examples: HP89441A, or the HP89600 series.

b. Signal Generator (SG), with minimum capabilities of up to 1 GHz carrier, power
levels up to 0 dBm, continuous wave (CW) and digital two-state FSK modulation at a
rate greater than 1 megabits/second, selectable root raised cosine and rectangular
filtering, internal and external triggering, programmable power levels and bit states.
Example: Rohde& Schwarz (Tektronix) SM1Q-02B.

c. Four Termina Hybrid Junction with a frequency range covering 1 GHz.

For this subparagraph, configure the Vector Signal Analyzer equipment for Vector Mode
according to Table 2.4.8.2.3a.

Note: Equipment parameter labels, menus, setup options, and units may vary from one
manufacturer to another, and parameter labels are usually abbreviated. In
Tables 2.4.8.2.3a and 2.4.8.2.3b, text enclosed in brackets is not displayed on the
HP89441A display. The bracketed text is added to clarify the functional terms
and setting values for those using neither the HP89441A, nor the SMI1Q-02B.
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Table2.4.8.2.3a: Vector Mode Configuration

VECTOR SIGNAL ANALYZER PARAMETER SETTINGS
Parameter 1tem/Function Parameter Setting Value

Preset (press to Preset Equipment)
Instrument Mode Vector
Frequency / center frequency 978 MHz
Frequency / frequency span preferably 5 MHz
ResBW/Window / main length 450 us
ResBW/Window / main window Hanning
ResBW/Window / num[ber of] freg[uency] p[oin]ts 3201
Range/ ch[annel] 1 [signal] range —-35dBm
Time/ gate off
Time/ gate length 400 us
Time/ ch[annel]1 gate d[€]l[a]y 25 us
Average / average on
Average / num[ber of] averages 50
Average / average type rms expo[nential]
Trigger / trigger type IF ch[annel]1
Trigger / ext[ernal] level 0.0005 VJolts]
Trigger / chl delay -17.5us
Display 2 grids
Trace A — Measurement Data main time
Trace A — Data Format magnitude linear
Trace A — RefLvl/Scale/ Y ref level 0 uVpk
Trace A — RefLvl/Scale/ Y per div[ision] 700 uVpk
Trace A — RefLvl/Scale/ ref[erence] position 0%
Trace B — Measurement Data spectrum
Trace B — Data Format magnitude log(dB)
Trace B — RefLvl/Scale/ Y ref level -70dBm
Trace B —RefLvl/Scale/ Y per div[ision] 7.5dB
Trace B — RefLvl/Scale / ref[erence] position 100 %
Trace B — Marker Function / band power markers / band pwr mkr on
Trace B — Marker Function / band power markers / band center 978 MHz
Trace B — Marker Function / band power markers / band width 3 MHz
Trace B — Marker Function / band power markers/ [computation] band power

For this subparagraph, configure the Signal Generator equipment according to Table

2.4.8.2.3b.
Table 2.4.8.2.3b: Signal Generator Configuration
SIGNAL GENERATOR PARAMETER SETTINGS
Parameter 1tem/Function Parameter Setting Value

Preset (press to Preset Equipment)
RF ON/OFF RF OFF
FREQUENCY 979 MHz
LEVEL -35dBm
DIGITAL MOD[ULATION] / STATE OFF

M easurement Procedures:

Step 1: Equipment Setup (subparagraph 2.2.8.2.3)

For the tests in this subparagraph, configure the Vector Signal Anayzer
according to the Vector Mode setup listed in Table 2.4.8.2.3a. See Appendix
IBD for the sate file “UAT-VECT.STA” to automaticaly setup the
HP89441A Vector Signal Analyzer. As the very last configuration step, set
Time/ gateto “on.”
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Step 2.

Configure the Signal Generator equipment according to the setup listed in
Table 2.4.8.2.3b.

Receiver Selectivity Pre-Test Setup (subparagraph 2.2.8.2.3)

Step 3:

Using a Four Terminal Hybrid Junction, connect the Signal Generator, and an
attenuated ADS-B Transmitter, to the ADS-B Receiving Equipment, and to the
Vector Signal Anayzer. At the output of the ADS-B Transmitter, adjust the
attenuation to present a signal of -50 + 0.5 dBm to the ADS-B Receiving
Equipment, and initiate a series of Long ADS-B test messages, each having the
following message elements: the 36 bit SYNCH, followed by a 272 bit Payload
having a pseudo-random series of bits which changes for each successive
message, and a 112 bit FEC as generated by the Reed-Solomon algorithm.
Trace A should show: 1) a stable triggered message envelope, 2) that the
leftmost vertical gating line occurs just after the rise of the envelope, and 3) that
the rightmost gating line occurs just before the fall of the envelope.

Receiver Selectivity Pre-Test Setup (subparagraph 2.2.8.2.3)

The Vector Signal Analyzer Trace A display should resemble the upper trace of
Figure 2.4.8.2.3a, and the Vector Signa Analyzer Trace B display should
resemble the lower trace of Figure 2.4.8.2.3a. Verify that the ADSB
Receiving Equipment is reporting all received test messages.

978VEC_0bw3.HGL ===> Recording Date: 02-25-02 Time: 14:02

TRACE A: Ch1 Main Time

A Marker 225.00000 us 972.63 uVpk

7
mVpk

LinMag

700
uVpk
Idiv

0 [
Vpk R
Start: -17.5 us Stop: 432.34375 us
TRACE B: Ch1 Gate Spectrum
B Marker 9

N
©

000 000.0 Hz -96.464 dBm

-60
dBm

LogMag

5 ) i

dB

Idiv 2 / 17

atr S ' ’ ol Rk A VI NI

-135

dBm Power: -50.392 dBm

Start: 975.5 MHz Stop: 980.5 MHz

Figure 2.4.8.2.3a: ADS-B Long M essage Envelope & Spectrum — No Interference

Step 4.

Receiver Selectivity Pre-Test Setup (subparagraph 2.2.8.2.3)

Ensure that the Signal Generator is programmed for Continuous Wave a a
frequency of 979 MHz, and ensure that the Vector Signal Analyzer Range /
ch[annel] 1 [signal] range is —35 dBm. Turn the Signal Generator RF ON/OFF
to “ON,” place the Trace B marker at 979 MHz, temporarily turn the Vector
Signal Analyzer Average / average to “off,” and adjust the received Signa

© 2002, RTCA, Inc.



92

Generator signal level Py (“Power” displayed at lower-left of Trace B) to be —
35+ 0.5dBm. The Vector Signal Analyzer Trace A display should resemble
the upper trace of Figure 2.4.8.2.3b, and the Vector Signal Anayzer Trace B
display should resemble the lower trace of Figure 2.4.8.2.3b. Verify that the
ADS-B Receiving Equipment is reporting all received test messages.

978VEC_1bw3.HGL ===> Recording Date: 02-25-02 Time: 14:04
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Figure 2.4.8.2.3b: ADS-B Long Message Envelope & Spectrum—With CW

Step 5:

Receiver Sdlectivity Test (subparagraph 2.2.8.2.3)

Reduce the Signal Generator output by 40 dB, and reduce the ADSB
Transmitter output by 40 dB so that the UAT test message power level at the
ADS-B Receiver input is Preyr = —90 + 0.5 dBm. Using Table 2.4.8.2.3c, for
each class of equipment, and for each frequency offset (above and below center
frequency), adjust the Signal Generator Continuous Wave level at the ADS-B
Receiver input to the level shown (adjusting the Vector Signal Analyzer Trace
B - Marker Function / band center frequency as needed), and adjust the Vector
Signal Analyzer Range per column 4 of the Table (or as needed to avoid
distorted results). In each case, count a total of at least 2500 test messages,
count the number of good messages, and verify that the ADS-B Receiver is
reporting good received test messages at a 99% M essage Success Rate.

Table 2.4.8.2.3c: Selectivity Rejection Ratios

© 2002, RTCA, Inc.

Continuous Wave Interference L evel (dB) )
Cent(e)rffl;reteqfuency Equipment Class | Equipment Class | v €ctor Signal
0 A0, ALL, AlH, A2 A3 Analyzer Range
+1.0 MHz [-75] [77] -50 dBm
+2.0MHz [-40] [77] ~35 dBm
+10.0 MHz [-30] [77] ~25 dBm
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Verification of Receiver Toleranceto Pulsed I nterference (subparagraph 2.2.8.2.4)

Purpose/Introduction:

These test procedures verify that the receiver shall be capable of receiving messages in
the presence of interference from on channel and off channel sources of DME pulses.
The receiver shall be capable of achieving 99% reception probability of ADS-B
messages when the desired signal level is between -90 dBm and —10 dBm under the
following interference conditions:

For al equipment classes, a TACAN/DME signal at a nominal rate of 3,600 pulse pairs
per second at either 12 or 30 microseconds pulse spacing at a level of =30 dBm at any
channel frequency from 980 MHz to 1215 MHz.

For the AO, A1L, A1H, and A2 equipment classes:

a A TACAN/DME signal at a nominal rate of 3,600 pulse pairs per second at 12
microseconds pulse spacing at a level of .61 dBm at 979 MHz frequency. The
receiver shall be capable of achieving 90% reception probability of ADS-B
messages when the desired signal level is between —88 dBm and —10 dBm.

For the A3 equipment class:

b. A TACAN/DME signal at a nominal rate of 3,600 pulse pairs per second at 12
microseconds pulse spacing at a level of —48 dBm at 979 MHz frequency. The
receiver shall be capable of achieving 90% reception probability of ADS-B
messages when the desired signal level is between —88 dBm and —10 dBm.

Equipment Required:

The tests performed in this subparagraph require Vector Signal Analyzer equipment as
described in subparagraph 2.4.8.2.3.

Also required isa TACAN/DME source, which is capable of producing 3600 pulse pairs
per second, with pulse pair spacings of 12 and 30 microseconds, and a power level of up
to—-30 dBm. Example: IFR ATC-1400A Transponder/DME Test Set.

M easurement Procedures:

Step 1:  Pulsed Interference Tolerance Pre-Test Setup (subparagraph 2.2.8.2.4)

For the tests in this subparagraph, configure the Vector Signal Analyzer
according to the Vector Mode setup listed in Table 2.4.8.2.3. See Appendix
IBD for the state file “UAT-VECT.STA” to automatically setup the
HP89441A Vector Signal Analyzer. As the very last configuration step, set
Time/ gateto “on.”

Configure the TACAN/DME source to output 3600 DME pulse pairs per
second, spaced at 12 microseconds apart, at a frequency of 980 MHz, with the
output level set to —56 dBm, and with output power initialy “ OFF.”

Step 2:  Pulsed Interference Tolerance Pre-Test Setup (subparagraph 2.2.8.2.4)

Using a Four Terminal Hybrid Junction, connect an attenuated TACAN/DME,
and an attenuated ADS-B Transmitter, to the ADS-B Receiving Equipment, and
to the Vector Signal Analyzer. At the output of the ADS-B Transmitter, adjust
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Step 3.

the attenuation to present a signal of -50 = 0.5 dBm to the ADS-B Receiver
input, and initiate a series of Long ADS-B test messages, each having the
following message elements: the 36 bit SYNCH, followed by a 272 bit Payload
having a pseudo-random series of bits which changes for each successive
message, and a 112 bit FEC as generated by the Reed-Solomon algorithm.
Trace A should show: 1) a stable triggered message envelope, 2) that the
leftmost vertical gating line occurs just after the rise of the envelope, and 3) that
the rightmost gating line occurs just before the fall of the envelope.

Pulsed Interference Tolerance Pre-Test Setup (subparagraph 2.2.8.2.4)

Step 4:

The Vector Signal Analyzer Trace A display should resemble the upper trace of
Figure 2.4.8.2.3a. The Vector Signa Anayzer Trace B display should
resemble the lower trace of Figure 2.4.82.3a Verify that the ADSB
Receiving Equipment is reporting all received test messages.

Pulsed Interference Tolerance Pre-Test Setup (subparagraph 2.2.8.2.4)

© 2002, RTCA, Inc.

Turn the TACAN/DME source “ON,” and adjust the Vector Signal Analyzer
Time / gate length and Time / ch[annel]1 gate d[€]l[a]y to bracket one of the
DME pulses, and adjust the received TACAN/DME source signal level Poyve
(“Power” displayed at lower-left of Trace B) to be 56 + 0.5 dBm. Adjust the
Vector Signal Analyzer Trigger / IF level to about 900 uV to present a stabile
display of the ADS-B test message. The Vector Signal Analyzer Trace A
display should resemble the upper trace of Figure 2.4.8.2.4a, and the Vector
Signal Anayzer Trace B display should resemble the lower trace of Figure
24824a Veify that the ADS-B Receiving Equipment is reporting all
received test messages.
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Figure 2.4.8.2.4a: ADS-B L ong M essage Envelope & Spectrum—With

TACAN/DME
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Step 5:

Off Channel Pulsed Interference Tolerance Test — Greater than 1 MHz Offset

Step 6:

(subparagraph 2.2.8.2.4)

Increase the Vector Signal Analyzer Range / chlannel]1 range to —30 dBm,
increase the Signal Generator output by 26 dB so that the DME level at the
ADS-B Receiver input is Preyr = =30 £ 0.5 dBm, and reduce the ADS-B
Transmitter output by 40 dB so that the level at the ADS-B Receiver input is
Prcvr = =90 £ 0.5 dBm. For each equipment class, and for each frequency
from 980 MHz to 985 MHz in 1 MHz steps, and from 990 MHz to 1215 MHz
in 10 MHz steps, count atotal of at least 2500 test messages, count the number
of good messages, and verify that the ADS-B Receiver is reporting good
received test messages at a 99% M essage Success Rate.

Off Channel Pulsed Interference Tolerance Test — Greater than 1 MHz Offset

(subparagraph 2.2.8.2.4)

Reconfigure the DME source to produce pulse pairs spaced at 30 microseconds
apart. For each equipment class, and for each frequency from 980 MHz to 985
MHz in 1 MHz steps, and from 990 MHz to 1215 MHz in 10 MHz steps, count
atotal of at least 2500 test messages, count the number of good messages, and
verify that the ADS-B Receiver is reporting good received test messages at a
99% Message Success Rate.

Execute either step 7a, or step 7b, depending on equipment class.

Step 7a

Off Channel Pulsed Interference Tolerance Test — 1 MHz Offset (subparagraph

Step 7h:

2.2.8.2.4) (subparagraph 2.2.8.2.4)

For AO, A1L, A1H, and A2 equipment classes only:

Decrease the Signal Generator output by 31 dB so that the DME level at the
ADS-B Receiver input is Prcyr = =61 £ 0.5 dBm, change the Signal Generator
frequency to 979 MHz, decrease the Vector Signal Analyzer Range / ch[annel]1
range to —50 dBm, and increase the ADS-B Transmitter output by 2 dB so that
the level at the ADS-B Receiver input is Prcyvr = —88 £ 0.5 dBm. For each of
the AO, A1L, A1H, and A2 equipment classes, count atotal of at least 2500 test
messages, count the number of good messages, and verify that the ADS-B
Receiver is reporting good received test messages at a 99% Message Success
Rate.

Off Channel Pulsed Interference Tolerance Test — 1 MHz Offset (subparagraph

2.2.8.2.4) (subparagraph 2.2.8.2.4)

For A3 equipment class only:

Decrease the Signal Generator output by 18 dB so that the DME level at the
ADS-B Receiver input is Prcyr = —48 £ 0.5 dBm, change the Signal Generator
frequency to 979 MHz, decrease the Vector Signal Analyzer Range / ch[annel]1
range to —45 dBm, and increase the ADS-B Transmitter output by 2 dB so that
the level at the ADS-B Receiver input is Preyr = —88 £ 0.5 dBm. For the A3
equipment class, count atotal of at least 2500 test messages, count the number
of good messages, and verify that the ADSB Receiver is reporting good
received test messages at a 99% Message Success Rate.
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Verification of Receiver Tolerance to Overlapping ADS-B Messages (Self
Interference) (subparagraph 2.2.8.2.5)

Purpose/l ntroduction:

A Successful Message Reception rate of 90% or better, for the stronger of two
overlapping desired messages, shall result when the level of the stronger message is no
weaker than -80 dBm and the stronger message is at least X dB above the weaker
message, when the stronger message and weaker message are aligned in time.
Where thevalue of X is:
6 dB for Equipment Classes A0, A1L, A1H, and A2
10 dB for Equipment Class A3
Notes:
1. The different values across equipment classes reflect the fact that Class A3 receivers
will utilize a narrow filter that degrades demodulation performance dlightly in order

to gain added rejection from adjacent channel DME ground stations.

2. Sgnal values ensure both the desired and undesired signal levels are above the noise
floor.

This test verifies the compliance of the UAT receiver with the requirements for reception
of overlapping Long ADS-B messages.

Equipment Required:

Desired M essage Signals:

Provide a method of supplying the UUT with two sources of desired Long ADS-B
messages that are aligned in time to within 5 microseconds, with the following
characteristics:

M essage Source 1

- RF Power Level: -80 dBm

M essage Contents:

- Payload Type Code =1

- Address Qualifier =0

- ICAO address: 0x000001

- Fill remaining payload with pseudo-random payload data, and valid FEC Parity
field per subparagraph 2.2.3.1.3.

- Message Rate: 100 per second

M essage Sour ce 2

- RF Power Levdl: -68 dBm
M essage Contents:
- Payload Type Code =1
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- Address Qualifier =0
- ICAO address: 0x000002

- Fill remaining payload with pseudo-random payload data, and valid FEC Parity

field per subparagraph 2.2.3.1.3.

- Message Rate: 100 per second

M easurement Procedures:

The signa power level specified in this procedure is relative to the message source end
of the transmission line used to interface the UUT receiver port to the message source.
The specified RF power level applied to the UUT shall be compensated for the maximum
line loss for which the UUT receiver has been designed. For example, if thelinelossis 3
dB, then each of the RF message power levels specified in the test procedures shall be
lowered by 3 dB.

Step 1.

Apply ADS-B Input Messages

Step 2:

Apply the Desired Message Signals at the UUT receiver input port. Observe
that the UUT equipment reports reception of messages with ICAO address
0x000002 at the rate specified in subparagraph 2.2.8.2.5.

M easure the Receiver Tolerance to Overlapping M essages

Notes:

Reduce the input signal level for Message Source 2 and determine the
minimum level required to produce a 90% message reception rate of messages
with ICAO Address 0x000002 by the UUT receiver. Verify that the measured
performance is in compliance with the limits specified in subparagraph
2.2.8.2.5 for the appropriate category of receiver equipment.

Set the signal level for Message Source 2 to —-80 dBm.

Increase the input signal level for Message Source 1 and determine the
minimum level required to produce a 90% message reception rate of messages
with ICAO Address 0x000001 by the UUT receiver. Verify that the measured
performance is in compliance with the limits specified in subparagraph
2.2.8.2.5 for the appropriate category of receiver equipment.

1. This procedure demonstrates that the UUT can receive messages from both Message
Sources, and that the control variable in this procedure isthe input signal level.

2. Performing this procedure on all applicable receiver portsis not necessary, once the
procedure of subparagraph 2.4.8.2.1 (Receiver Sensitivity) has been executed and
validated.

Verification of Receiver M essage Processing (subparagraph 2.2.8.3)

No specific test procedure is required to validate subparagraph 2.2.8.3.

Verification of Criteriafor Successful M essage Reception (subparagraph 2.2.8.3.1)

No specific test procedure is required to validate subparagraph 2.2.8.3.1.
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248311 Verification of ADS-B M essages (subparagraph 2.2.8.3.1.1)
Purpose/Introduction:

The receiver shall declare Successful Message Receipt for an ADS-B message when
there are NO uncorrected errors indicated by the RS decoding process. The decoding
process shall use hard decision decoding with no erasures allowed.

Notes:

1. Message format (Basic vs Long ADSB) can be ascertained by attempting to decode
both forms of the RSblock if necessary.

2. Appendix M provides the analytic determination of the Undetected Message Error
Rate (UMER) achieved though use of the RS coding. Due to the straightforward
calculation of the UMER and the fact that the UMER is quite low, no explicit
requirement/test is needed for a“ False Message Reception Rate” test.

The following test procedures will verify that the ADS-B UAT receiver system correctly
declares the Successful Receipt of ADS-B Messages as defined in subparagraph
228311 The ADSB UAT receiver system declares the Successful Message
Reception when there are NO uncorrected errors indicated by the RS decoding process.

The Corrupted Messages (Erroneous Messages) provided in the Tables are designed as
follows:

a Table 24.8.3.1.1A has burst errors of three different sizes (50/42/12 consecutive
erroneous bits) that are NOT perfectly lined up with the byte boundary of ADS-B
Messages symbols.

The errors in each message are at different BIT POSITIONS and the number of
erroneous symbols induced into the ADS-B Messages largely depends on the location
of where the error burst residesin the ADS-B Message sequence.

b. Table 2.4.8.3.1.1B has random burst errors that are perfectly lined up with the byte
boundary of the ADSB Message symbols. The errors in each message are at
different symbol positions and the number of erroneous symbols induced into the
ADS-B Messages can be from 1 to 10 bytes.

Equipment Required:

Provide a method to supply controlled ADS-B Messages to the appropriate ADS-B UAT
Receiver input.

M easurement Procedures:

Step 1: Establish the Initial Conditions

Configure the ADS-B UAT Receiver system to receive both Basic and Long
ADS-B messages and verify that the interface is providing the test data to the
Receiver system.
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Step 2:  Veify Successful Message Reception of ADSB Message (subparagraph

Draft 1: 2/27/02

2.2.8.3.1.1)
a Load the set of test messages given in Table 2.4.8.3.1.1A and Table

2.4.8.3.1.1B into Receiver input.

Notes:

1. Thistest procedureis designed based on the assumption that RS
decoder has the ability to sort (with very high probability) which of two
possible types was actually sent.

2. Thesize of the each data of provided stimulus given in column 2 of
Table 2.4.8.3.1.1A and Table 2.4.8.3.1.1B is the same as the size of the
long ADS B Message. The decoder will first attempt to decode the
incoming data sequence as a Long Message and if it isfailed, it will
attempt to decode it as a Short Message.

For each case of provided stimulus given in Table 2.4.8.3.1.1A and Table
2.4.8.3.1.1B, verify that the ADS-B UAT Receiver system properly reports
Successful Messages (Corrected Messages when errors induced in the
Messages are correctable) and associated Message Types as described in
column numbers 5 and 4 of Table 2.4.8.3.1.1A and Table 2.4.8.3.1.1B.

Verify that the Receiver system reports neither Message Type nor Payload
Data other than “DATA NOT AVAILABLE (N/A)" in the cases where
there are more errorsthan it is capable of correcting as described in column
numbers 5 and 4 of Table 2.4.8.3.1.1A and Table 2.4.8.3.1.1B.

CAUTION: RS decoder shall use hard decision decoding to meet proper
Message Error Rate requirement.
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Table2.4.8.3.1.1A: ADS-B Message Reception

No. | Erroneous ADS-B M essages Status | Type | RS Decoded ADS- B M essages

1 908196782DD44238C1453855F89980C7524FE9DC4A2D5621A 1Pass042 Basic | 6F7E6987D2D74238C1453855F89980C7524F
BB990C04D2E2761BBCDIFCC817D82E2D1 ACF90CA78DA3CA9

2 6F7E6987D328BDC73EBA3955F89980C7524FEQDCA2D5621A | “Fail puy | N/A N A
BB990C04D2E2BB7B190B2EAOEACC7237B7B01BO36E07EEQ4

3 6F7E6987D2D74238C146C7/AA07667FC7524FE9DCA2D5621A 1Pass042 Basic | 6F7E6987D2D74238C1453855F89980C7524F
BB990C04D2E2DBE78F0C386EB860D64E9BA9EO6BI95BEBGGA

4 6F7E6987D2D74238C1453855F8998738ADB016A342D5621A lPassM2 Basic | 6F7E6987D2D74238C1453855F89980C7524F
BB990C04D2E2171F980B40C3B76AC0791254EEQ4AA73A982

5 6F7E6987D2D74238C1453855F89980C7524FE9D3BD2A9DES 1Pass042 Basic | 6F7E6987D2D74238C1453855F89980C7524F
84990C04D2E2B22C710A46621200763F2DF70CBCBFCAL721

6 5A8CAA4ABC7 AEE2 ADO929EBB80ODA044D556B452A7A73A5716 lPaSSoso Long | A57355B54385ED2AD0929EBB0DA044D556B452A7A73A57
CD1DB40964F5BA105D9DAAD75342196 DEBB63CC972994 DEA 16CD1DB40964F5BA105D9D

7 A57355B5438412D52F6D61470CA044D556B452A7A73A5716 | Fail wso | N/A N A
CD1DB40964F5BA105D9DAAD75342196 DEBB63CCO972994DEA

8 A57355B54385ED2AD0929EBBF25FBB2AA94B52A7A73A5716 lPaSSoso Long | A57355B54385ED2AD0929EBB0DA044D556B452A7A73A57
CD1DB40964F5BA105D9DAAD75342196 DEBB63CCO72994 DEA 16CD1DB40964F5BA105D9D

9 A57355B54385ED2AD0929EB80DA044D556B3AD5858C5A869 1PassQSO Long | A57355B54385ED2AD0929EBB0DA044D556B452A7A73A57
CD1DB40964F5BA105D9DAAD75342196 DEBB63CCO972994DEA 16CD1DB40964F5BA105D9D

10 | A57355B54385ED2AD0929EB80DA044D556B452A7A73A5719 lPaSSoso Long | A57355B54385ED2AD0929EBB0DA044D556B452A7A73A57
32E24BF69BCABA105D9DAAD75342196 DEBB63CCO72994 DEA 16CD1DB40964F5BA105D9D

11 | A57355B54385ED2AD0929EB80DA044D556B452A7A73A5716 lPaSSoso Long | A57355B54385ED2AD0929EBB0DA044D556B452A7A73A57
CD1DB40964EA45EFA26255C85342196 DEBB63CCO972994DEA 16CD1DB40964F5BA105D9D

12 | A57355B54385ED2AD0929EB80DA044D556B452A7A73A5716 1PassQSO Long | A57355B54385ED2AD0929EBB0DA044D556B452A7A73A57
CD1DB40964F5BA105D9DAAESACBDEG9214B93CC972994DEA 16CD1DB40964F5BA105D9D

13 | 51D7E73F83C10D2BF6B961410BEEOC2FD5A4E3764EES8CB3E lPassM2 Basic | AE2818C07CC20D2BF6B961410BEEOC2FD5A4
336C974D3A9FF64260211F48524C5A5590A16E3EAF4068AB

14 | AE2818C07D3DF2D4094660410BEE0OC2FD5A4E3764EESCB3E | Fail paz | NIA N A
336C974D3A9F6DD7F172B5B56FF8F49067515A8A55D64D5E

15 | AE2818C07CC20D2BF6BA9EBEF411F32FD5A4E3764EES8CB3E lPassM2 Basic | AE2818C07CC20D2BF6B961410BEEOC2FD5A4
336C974D3A9FCO06F20916457C90BC4A7D261C8DEFE3ED74C5

16 | AE2818C07CC20D2BF6B961410BEEOBD02A5B1C094EE8CB3E 1Passo42 Basic | AE2818C07CC20D2BF6B961410BEEOC2FD5A4
336C974D3A9F33CE68AS8ABDCF663EAF24B3B2B1369D92C8D

17 | AE2818C07CC20D2BF6B961410BEEOC2FD5A4E379B11734C1 lPassM2 Basic | AE2818C07CC20D2BF6B961410BEEOC2FD5A4

0C6CO74D3A9F15B194556 A7TE4A4E71C724666CO6ES5DEET2E
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18 | D6199AB732CAF6BADB54BDD26B14598C515810717B02CIC7 | 'Failyy, | N/A | N A
9B79F029CEEE6B4DD1ESF1F77F4CAB43AD74CBB01ECD155C

19 | D6199AB732C5094527AB422E95EBAG673AEA710717B02CICT | 'Pass,, | Long | D6199AB732C5094527AB422D6A14598C515810717B02C9
9B79F029CEEE6B4DD1E8F1F77F4CAB43AD74CBBO1ECD155C C79B79F029CEEE6B4DD1E8

20 | AC87A823307BB8091FCD45DB71A6613830C7CADB59F34BD3 | Fail,, | NJA | N A
05CEDOF22A0F56B23FE012E38800FEA87CD23E50498A0BEO

21 | 87AAEE174F870829071A6AA2FEE44BBES16EDB8C89004918D | 'Fail,s, | NJA | N A
683DD22C608523EFAC727A23A788A711FCA51139D874D5C8

22 | 87AAEE174F86F7D6F8E5955DFFE44BBE816EDBC890049182 | Pass,, | Long | 87AAEE174F86F7D6F8E5955DFFE44BBES16ED8C8900491
97C22DD39FBA23EFAC727A23A788A711FCA51139D874D5C8 8D683DD22C608523EFACTY 2

23 | 87AAEE174F86F7D6F8E5955DFFE44BBE816EDBC89004918D | Pass,, | Long | 87AAEE174F86F7D6F8E5955DFFE44BBES16ED8C8900491
683DD22C609ADC10538D853CA788A711FCA51139D874D5C8 8D683DD22C608523EFACTY 2

24 | 46D9B1EE2C1721937FD831A5E99E1DOBB742FF717C21B9BB | 'Fail,s, | NJA | N A
21D0B164595D7181B14C131EA2DCCDD5B86D46824464BE9A

25 | 46D9B1EE2C16DE6C8027CE5AE89E1DOBB745008E83DE46C4 | Pass,, | Long | 46D9B1EE2C16DE6C8027 CESAES9E1DOBB742FF717C21B9
21D0B164595D7181B14C131EA2DCCDD5B86D46824464BE9A BB21D0B164595D7181B14C

26 | 46D9B1EE2C16DE6C8027CES5AE89E1DOBB742FF717C21B9B4 | Pass,, | Long | 46D9BLEE2C16DE6C8027 CESAEB9E1DOBB742FF717C21B9
DE2F4E9BA6627181B14C131EA2DCCDD5B86D46824464BE9A BB21D0B164595D7181B14C

27 | 46D9B1EE2C16DE6C8027CES5AE89E1DOBB742FF717C21B9BB | Pass,, | Long | 46D9B1EE2C16DE6C8027 CESAEB9E1DOBB742FF717C21B9
21D0B16459428E7E4AEB3ECO1A2DCCDD5B86D46824464BE9A BB21D0B164595D7181B14C

28 | 46D9B1EE2C16DE6C8027 CESAE89E1DOBB742FF717C21B9IBB | Pass,, | Long | 46D9BLEE2C16DE6C8027 CESAEB9E1DOBB742FF717C21B9
21D0B164595D7181B14C13215D23322A476246824464BE9A BB21D0B164595D7181B14C

29 | 287F318C2A9FFF7F0784CA4036E252DEB0226A9F9E183CBB | Pass,,, | Basic | D780CE73D59CFF7F0784CA4036E252DEB022
933FAG68DBF5E1F018F635195DE87894F16BDAS5E42A64137

30 | D780CE73D4630080F87BCB4036E252DEB0226A9F9EL83CBB | *Fail,y, | N/A | N A
933FAG68DBF5E161C9333D935A0C83220FC2799D84A139CAB

31 | 157A70631C56E8945CF8C8F7844B66FF4083C2AF2D96F628 | 'Pass,, | Long | 157A70631C56E8945CF8C8F7844B66FF4083C2AF2D96F6
422CDA1A522295B85ED8CO75F24E9B5B41FBB3A402210E02 28422CDA1A522295B85ED3

32 | 773448BE613236BD3F0C53F45DCA5CC6F0B2C0A92F6B6DF3 | *Pass,, | Long | 88CBB7419ECD35BD3F0C53F45DCASCC6F0B2C0A92F6B6D
072EOBEFFCB8ADAAG641EE602ACE8B2DDE9A4429FAABOAFDG94 F3072EOBEFFC8ADAAG41EE

33 | 88CBB7419ECCCA42C0OF3ACOB5CCASCC6FOB2C0A92F6B6DF3 | Fail,s, | NJA | N A
072EO0BEFFC8ADAAG41EE602AC8B2DDE9A4429FAABIAFDG694

34 | 88CBB7419ECD35BD3F0C53F7A235A3390F4DC0A92F6B6DF3 | *Pass,, | Long | 88CBB7419ECD35BD3F0C53F45DCASCC6F0B2C0A92F6B6D
072EOBEFFCB8ADAAG641EE602ACE8B2DDE9A4429FAABOAFDG94 F3072EOBEFFC8ADAAG41EE

35 | 88CBB7419ECD35BD3F0C53F45DCAS5CC6F0B2C0A92F6B6DF3 | !Pass, | Long | 88CBB7419ECD35BD3F0C53F45DCASCC6F0B2C0A92F6B6D
072EOBEFFCBADAAG641EE6015374D22165B4DOFAABOAFDG94 F3072EOBEFFC8ADAAG41EE

36 | EE62BBECF66420F249ECF8FBCO8F8FB3092B6EB4C61D6C26 | 'Passy, | Long | 119D4413099B23F249ECF8FBCO8F8FB3092B6EB4C61D6C

4DB6F333BEA5570E0407693351FA9161858E6460DEG629EFE

264DB6F333BEA5570E0407
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37 | 119D4413099B23F249ECF8FBCO8F8FB3092C914B39E29359 | Pass,, | Long | 119D4413099B23F249ECF8FBCO8F8FB3092B6EB4C61D6C
4DB6F333BEAS5570E0407693351FA9161858E6460DE629EFE 264DB6F333BEA5570E0407

38 | 119D4413099B23F249ECF8FBCO8F8FB3092B6EB4C61D6C26 | 'Passy, | Long | 119D4413099B23F249ECF8FBCO8F8FB3092B6EB4C61D6C
4DB6F333BEA5570E0407690CAEO056E9E7A816460DEG29EFE 264DB6F333BEA5570E0407

39 | 908E6987D2D74238C145C7A5F89980C7524FE9DCA2D5621A | ®Pass,;, | Basic | 6F7E6987D2D74238C1453855F89980C7524F
BB990C04D2E2761BBCDIFCC817D82E2D1 ACFO0CA78DA3CA9

40 | 5A8355B54385ED2AD0929EB80DA044D556B452A758CA5716 | 3Pass,, | Long | A57355B54385ED2AD0929EBB0DA044D556B452A7A73A57
CD1DB40964F5BA10A26DAAD75342196DEBB63CCO72994DEA 16CD1DB40964F5BA105D9D

41 | AE28E73F7CC20D2BF6B961410BEEOC2FD5A4E3764EESCB3E | 3Pass,, | Basic | AE2818C07CC20D2BF6B961410BEE0C2FD5A4
336C974D3A9FBB7B190B2EAOEACC7237B7B01B036E07EEQ4

42 | 70942CA2E9B424A54521DB1F069746BC9938B7C2ADC28840 | 3Pass,, | Basic | 70942CA2E9B42B5A4521DB1F069746436938
BD3DE08985F8DBE78F0C386EB860D64E9BA9EO6BI5BEBGGA

43 | D616654732C5094527AB422D65EBA98C515810717B02COCT7 | ®Fail,y, | NJA [ N A
94860029 CEEE6B4DD1ESF1F77FACAB43AD74CBB0O1ECD155C

44 | AC8857D3318447091F3244DB71A661C7CFC7CAD859F34BD3 | ®Fail,;, | NJA [ N A
05CEDOF22A0FDBE78FO0C386EB860D64E9BA9EO6BI5BEBG6A

45 | 87AAEE174F86F7D6F81A6A5DFFE44BBES19127C89004918D | ®Pass,, | Long | 87AAEE174F86F7D6F8ES5955DFFE44BBE816EDBC8900491
683D2DD3608523EFAC727A23A788A711FCA51139D874D5C8 8D683DD22C608523EFACTY 2

46 | 46D9B1EE2CE9216C8027CESAE861E20BB742FF717C21B944 | 3Pass,, | Long | 46D9BLEE2C16DE6C8027 CESAES9ELIDOBB742FF717C21B9
DEDOB164595D7181B14C131EA2DCCDD5B86D46824464BE9A BB21D0B164595D7181B14C

'Pass, - Long Message corrupted with one 50 consecutive bits burst error is Passed
3Pass,;, - M essage corrupted with three 12 consecutive bits burst error is Passed
!Pass,, - Basic Message corrupted with one 42 consecutive bits burst error is Passed
'Fail,, - Basic Message corrupted with one 42 consecutive bits burst error is Failed
Failyso - Long Message corrupted with one 50 consecutive bits burst error is Failed
*Faily,- M essage corrupted with three 12 consecutive bits burst error is Failed
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Table2.4.8.3.1.1B: ADS-B Message Reception

Table2.4.8.3.1.1B: ADS-B M essage Reception

No. | Erroneous ADS-B M essages Status | Type | RSDecoded ADS-B Messages

1 6F7E6987D2D74238C1453855F89980C7524FE9DC42D5621A | “Passy Basic 6F7E6987D2D74238C1453855F89980C7524F
BB990C04D2E20855093D9A55E5D5638F787E3D39D98B0422

2 A57355B54385ED2AD0929EB80DA044D556B452A7A73A5716 | 'Passy Long A57355B54385ED2AD0929EB80DA044D556B452A7A73A57
CD1DB40964F5BA105D9DAAD7536A196 DEBB63CCO 72994 DEA 16CD1DB40964F5BA105D9D

3 AE2818C07CC20D03F6B961410BEEOC2FD5A4E3764EESCB03 | “Passy Basic AE2818C07CC20D2BF6B961410BEEOC2FD5A4
336C974D3A9F0855093D9A55E5D5638F787E3D39098B0422

4 70942C2EE9B42B724521DB1F069746436938B7C2ADC2887D | *Passy Basic 70942CA2E9B42B5A4521DB1F069746436938
BD3DE08985F80855093D9A55E5D5638F787E3D39D98B0422

5 D6199AB732F8094527AB422D6A14598C51581D717B02C9CT7 | *Passg Long D6199AB732C5094527AB422D6A14598C515810717B02C9
9B79F029CEEE6B4DD1ESF1F77F64ABCFAD74CBBO1ECD155C C79B79F029CEEE6B4DD1E8

6 AC87A8AF318447DE263244DB71A6613830C7 COD859F34BEE | *Passy Basic | AC87A823318447F6E03244DB71A6613830C7
05CEDOF22A0F0855093D9A55E5D5638F787E3D39098B0422

7 87AAEE174FBBF7D6F8E5955DFFE44BBES16ED5C87C04918D | °Passy Long 87AAEE174F86F7D6FS8E5955DFFE44BBES16ED8C8900491
683DD22C608523EF6A727A23A7A0A79DFCA51139D874D5C8 8D683DD22C608523EFACT 2

8 46D9B1EE2C2BDE6C802BCESAES9E1DOBB742F2719021B9BB | "Passy Long 46D9B1EE2C16DE6C8027CES5AES89E1DOBB742FF717C21B9
21D0B164595D7181774C131EA2FACD59B86D46824464BE9A BB21D0B164595D7181B14C

9 D780CEFFD59CD857C184CA4036E2BED2B022679F9E183C86 | °Failg N/A N A
933FAG68DBF5E0855093D9A55E5D5638F787E3D39D98B0422

10 157A704F1C6BE8945CF4C8F7844B66FF4083CFAFCL96F628 | “Failg N/A N A
652CDA1A522295B898D8C94A0D096428BEF4B3A402210E02

11 88CBB7419ECD35BD3F0C53F45DCA5CC6F0B2C0A92F6B6DF3 | “Passy Long 88CBB7419ECD35BD3F0C53F45DCA5CC6F0B2C0A92F6B6D
072EOBEFFCBADAAG641EE602ACEB2DDE9A4429FAABIAFDG94 F3072EO0BEFFC8ADAAG41EE

12 119D4413099B23F249ECFS8FBCO8F8FB3092B6EB4C61D6C26 | ‘Passy Long 119D4413099B23F249ECF8FBCO8F8FB3092B6EB4C61D6C
4DB6F333BEAS5570E0407693351D29161858E6460DE629EFE 264DB6F333BEA5570E0407

13 266497D59D0188BB308D6CE710843C5CEC330522E2CAELCT | “Passy Basic 266497D59D018893308D6CE710843C5CEC33
49EDA29B4B1E0855093D9A55E5D5638F787E3D39D98B0422

14 27A050A856F68F5F79444D24A7B2CFD3D1B941EQ0CC7B4C7C | ®Passy Long 27A050A856CB8F5F79444D24A7B2CFD3D1B941E0CC7B4C
036C12D430B5D6AA219E05A1ABCO5A6956321C3803128E7B 7C036C12D430B5D6AA219E

15 ED51BF10AFEEEF8C9105338E05E8A5307535BD154731EC25 | *Pass; Basic ED51BF9CAFEEEFA49105338E05E8A5307535
9F27DB553CEE0855093D9A55E5D5638F787E3D39D98B0422

16 60C84B50290143E1998BBBB462F06CE1ABE77B93C3C24655 | “Passy Long 60C84B50293C43E1998BBBB462F06CE1ABE77693C3C246
277112B17BO9ECAE7B2EEDG67FAA7448E247E688B2FFA81FAD 55277112B17B9ECAE774EE

17 BOC70FD6791EE3026E48F20F35C66F702769765D96E4F668 | *Pass; Long BO9C70FD67923E3026E48F20F35C66F7027697B5D7 AEAF6

9F5106D592719E485F6C4008A9A6C69B8BB74D5E05380D73

689F5106D592719E48996C
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18 8E3960151FC88220C073BA416095BBDI9E3826E9B369B91A | “Failg N/A N A
80CA2B86206E0855093D9A55E5D5638F787E3D39D98B0422

19 04A82A652B9BE68AID89D51E07F01003A662BBC57402099B | °Failg N/A N A
4B72BD563F46D8CESB3523EAGASEG777411F41037C7FA9F7

20 6EDE5B413146A1EEA20720A17F9AAE914D624844555F7C0A | “Failg N/A N A
954DBDOCC10F0855093D9A55E5D5638F787E3D39D98B0422

21 163F93F2F2AD7870D966DA15B7AAC8795FIE03EA3ACAASAE | “Pass: Long 163F93F2F2AD7870D966DA15B7AAC8795F9EO03EA3ACAAS
459094 D5D855F3C2703E8D92697667BB52258417645DB103 4E459094D5D855F3C2703E

22 D27CAF989F6C77COF3EE5664EC2B4F55F37132DDF33EBIDF | *Passy Basic D27CAF989F6C7 7ESF3EES664EC2B4F55F371
FO5613FAFFD80855093D9A55E5D5638F787E3D39D98B0422

23 294B0831CCE4B59FB2DB2078C6A796AC873977A0061D2AB8 | “Passy Long 294B0831CCDOB59FB2DB2078C6A796AC873977A0061D2A
FC057583D30AA1429DFBACB9A4DIA9D94D17D93FB5A982BA B8FC057583D30AA1429DFB

24 A30D2EF671EAA5618EFCAAEEFA838793C587066616387213 | *Passy Long A30D2EF671D7A5618EFCAAEEFA838793C5870666163872
3E2539F2806D5B1CEC3255DB609286E77CD2E927188DACOA 133E2539F2806D5B1CEC32

25 D216EDC5265A03B9A9761E388E0E5442143B86CD8F4889B0 | “Passy Long D216EDC5266703B9A9761E388E0E5442143B8BCD8F4889
843954CA88D6AE7E735868556B8CBF613273E2FCFF1604E4 B0843954CA88D6AE7E7358

26 4392 ADDE55EO0FDBCDC6A63E90E96784012A920CE42660EDF | *Passy Long 4392 ADDE55DDFDBCDC6A63E90E96784012A92DCE42660E
OBCOEC886E760DC7CB7E9B3FA505176A2E90F4C69EDAO7F6 DFOBCOECB86E760DC70D7E

27 AEA3967D976C5D5E10C74721F51CB8BDD9675C60312CB853 | *Passy Basic | AEA396F1976C5D76D6C74721F51C54BDDO67
76A8BF2670880855093D9A55E5D5638F787E3D39D98B0422

28 A3764670806799EE87CB7178FB1EED52BBBDB35054C0F0F1 | 'Passy Long A3764670805A99EE87C77178FB1EED52BBBDBES0B8COFO
0C1FB1350DA63A24644DEASF5EBD561AC56858C093594BF1 F10C1FB1350DA63A24A24D

29 3FA75112E29C34283F20F1A006431013E1E250AEB9940277 | ®Failg N/A N A
0F7440F966B77040693B9FD27033689D3F6BCABB38B1AB7C

30 91CBB99048C9BE290B9733440CE28275CD27DA3222B5901E | *Failg N/A N A
2E261604B37D0855093D9A55E5D5638F787E3D39D98B0422

31 B9783A10478AC59240CLEA57C9741831654EBD42B5ABELCF | Passy Long B9783A10478AC59240C1EAS7C9741831654EBD42B5ABEL
E32D599B76BB1005B2A444579E1CB41B68D2CEF6CD02E2B0 CFE32D599B76BB1005B2A4

32 BEFOF217696E4652DESCB92BECO89CFA688E91363CAC627E | "Pass: Long BEFOF217696E4652DE8SCB92BECO89CFAG88E91363C4C62
EDC50B2B36B1CD80A407357B966ECF133CDE92807BDEO83A 7EEDC50B2B36B1CD80A407

33 25F2846879C974085AD651F61011A07E55B92EF8412B72F0 | “Passy Long 25F2846879F474085AD651F61011A07E55B92EF8412B72
889CCBABDAABES1C2CECE97C25264F5FAB16 CEDAFASCE238 FO889CCBABDAABES1C2CEC

34 A6A70493254DDD4086C2871192F7C78FALC25E164AACAG6C | *Passy Long A6A704932570DD4086C2871192F7C78FA1C25E164AACAG
580C7DFD20DD97266759DA130C6CA1912F87498C76CDI952A 6C580C7DFD20DD97266759

35 OF7FA9F029EA8B5A1B1449E84A73D7D761129D49D1D2398C | “Passy Long OF7FA9F029D78B5A1B1449E84A73D7D761129049D1D239
D4815DB7E471BD8323A6C32A01C84A86E3D1DCA57B3B387E 8CD4815DB7E471BD8323A6

36 88B6DBIB5A8C6CAF640C688B2A976C217B8DD8CAD460DSES | *Passy Basic 88B6DB175A8C6C67A20C688B2A976C217B8D

824571101E380855093D9A55E5D5638F787E3D39D98B0422
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37 A38B84FA46AB7170B71B9BCE491CE2E7C61DC6A88A80545D | ®Passy Long A38B84FA46967170B71BI9BCE491CE2E7C61DCBA8668054
1B2D129FBB3808A002F18A2B786FA3D356BFE897BFF31E71 5D1B2D129FBB3808A0CAF1

38 ED26FEF474DDF6 DA4FE2A90134AD7F4C79CCLDFBFIF779BB | 'Pass Long ED26FEF474EOF6DAAFEEA90134AD7F4C79CCLOFB15F779
96B6FF7966CB7D301C7BOE12EABFOS4EEFBF64726AF41A65 BB96B6FF7966CB7D30DA7B

39 EFF08254569BBI9B3B2D2959C9A3597E429B4CA71F9DDDOD5 | ®Failg N/A N A
56DCOCADCA6BBDB671BD2446C0111 D28 ACB7D62FF4ADE4448

40 369AF300BF4D667CD7D9D4B316DA46E4B53227E1ADS1F64C | “Failg N/A N A
61DBE856337197681842F879B6C5B7B0308D85D5E6EC2834

41 BC560931105731F486BCE2B75D2EBA4FFCAF09299671C980 | ®Passy Basic BC560931105731F486BCE2B75D2EBA4FFCAF
E3F1D485650E0855093D9A55E5D5638F787E3D39D98B0422

42 8D264F73C42014181D475A812755061B88B784F2D7E57866 | 'Pass Long 8D264F73C42014181D475A812755061B88B784F2D7E578
DAFO07EA4AD20D7B5829E103C0CBDF069015893738D26FC1 66DAF007EA4AD20D7B5829

43 1E11EE3AFD53565B9D80545F1D978A8E75E2 AD8B5578CFAS | “Passg Basic 1E11EE3AFD5356739D80545F1D978A8E75E2
654F896EESEBO0855093D9A55E5D5638F787E3D39D98B0422

44 6B5E661BAC91B7DFSFAEF808A77D84078AC30BEDD1143EF7 | Passq Basic 6B5E6697AC91B7F78FAEF808A77D84078AC3
A7B51CEB362D0855093D9A55E5D5638F787E3D39D98B0422

45 E6BBF0358BF8D4595667A99E6B3C1872795557C066D5A438 | “Pass Basic E6BBFOB98BF8D4715667A99E6B3C18727955
7DAF8821001F0855093D9A55E5D5638F787E3D39D98B0422

46 5A7B6F9BEF95DA4DFBAOED6253FA096926C1E6E0899BC390 | *Passy Long 5A7B6F9BEFA8DA4DFBAOEDG253FA096926 CLEBEO899BC3
3A8415367DF4756951DBOF53F56A272D4229F3654F5FB489 903A8415367DF4756997DB

47 58A626E0D8766A51A498CAF387403156AFB78E9QFC0840FAS5 | °Passy Long 49A626C7D8766A51A498CAF387403156 AFB78E9FC0840F
2D6A1CAA9E7B8D3493B967AFA9EDDF7B6713E85867587966 A52D6A1CAA9E7B8D3493E5

48 D80317A3A32B86C159E2A18859083B9737E724261F477D34 | "Passy Long C9031784A32B86C159E2A18859083B9737E7F4261F477D
51D333795C275CA801E2FFF271349F7665D60BAD12AF2F10 3451D333795C275CA801BE

!Pass; - Long Message corrupted with one random burst error is Passed
"Failg - Message corrupted with seven random burst errorsis Failed
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Verification of Ground Uplink Messages (subparagraph 2.2.8.3.1.2)

Purpose/Introduction:

The receiver shall determine Successful Message Receipt for a Ground Uplink message
according to the following procedure:

a. Each de-interleaved RS block of the Ground Uplink message shall be individually
examined for errors. Each RS block shall be declared as valid only if it contains NO
uncorrected errors after RS decoding. The decoding process shall use hard decision
decoding with no erasures allowed.

b. Successful Message reception shall be declared for a Ground Uplink message when
all six congtituent RS blocks are declared valid from (a) above.

Note: Appendix M provides the analytic determination of the Undetected Message
Error Rate achieved though use of the RS coding. Due to the straightforward
calculation of the UMER and the fact that the UMER is quite low, no explicit
requirement/test is needed for a “ False Message Reception Rate” test.

The following test procedure will verify that the UAT receiver system correctly declares
the Successful Receipt of Ground Uplink Messages as defined in subparagraph
2.2.8.3.1.2. The receiver system must declare the Successful Message Reception only
when there is NO uncorrected error indicated in all six constituent de-interleaved RS
blocks after the RS decoding processes.

The Corrupted Messages (Erroneous Messages) provided in the Tables are designed as
follows:

a Table 2.4.8.3.1.2A through Table 2.4.8.3.1.2] have random burst errors that are
perfectly lined up with the byte boundary of ADS-B Message symbols. The errorsin
each message are at different symbol positions and the number of erroneous symbols
that are induced into the ADS-B Messages can be from 1 to 14 bytes.

Equipment Required:

Provide a method to supply controlled De-Interleaved RS blocks of Ground Uplink
Messages to the appropriate ADS-B UAT Receiver interface.

M easurement Procedures:

Step 1:  Establish the Initial Conditions

Configure the UAT Receiver system to receive Ground Uplink Messages and
verify that the interface is providing the test datato the UUT.
Step 20 Verify Successful Reception of each De-Interleaved RS Blocks

a Load the set of test messages provided in Table 2.4.8.3.1.2A through
Table 2.4.8.3.1.2J into the Receiver Interface.

© 2002, RTCA, Inc. Draft 1: 2/27/02
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For each case of provided stimulus given in Table 2.4.8.3.1.2A through
Table 2.4.8.3.1.2], verify that each de-interleaved RS block of Ground
Uplink Messages properly reports the Successful RS block (Corrected
Messages when errors induced in each RS block are correctable) as
described in column 5 of Table 2.4.8.3.1.2A through Table 2.4.8.3.1.2J.

Verify that each de-interleaved RS block of Ground Uplink Messages
report “DATA NOT AVAILABLE (N/A)” if there exist more errors than
it can correct as described in column 5 of Table 2.4.8.3.1.2A through
Table 2.4.8.3.1.2J.

Step 3:  Verify Successful Reception of Ground Uplink M essages

a

Verify that the UAT receiver system declares Successful Ground Uplink
Messages Reception only when all six constituent RS blocks are declared
valid as described in column 6 of Table 2.4.8.3.1.2A through Table
2.4.8.3.1.2J.

Verify that the UAT receiver system FAILSs to report Successful Ground
Uplink Messages Reception when one or more failed/invalid RS blocks
exists in any of six constituent RS blocks as described in column 6 of
Table 2.4.8.3.1.2A through Table 2.4.8.3.1.2J.

CAUTION: RS decoder shall use hard decision decoding to meet
proper Message Error Rate requirement.

© 2002, RTCA, Inc.
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Table2.4.8.3.1.2A: De- Interleaved six consecutive RS Blocks Values of a Ground Uplink M essage

No. | De-Interleaved six constituent erroneous RS Blocks Status Type | De-Interleaved six constituent RS Decoded Blocks Status
(RS BIk) (Grd Msg)

1 FA1F424ADOF4B06814BBC1401975CCBAS6A6DO6GE “Passg Grd; | FA1IF424ADOF4B06814BBC1401975CCBAB6A6DO6E
DAD21985672C1CDB815E69F44231D9A6EA90FCBF DAD21985672C1CDB815E69F44231D9A6EA9O0FCBF
24A059BE3F67419BB140A9F5569924 D1 D3BDFAS4 24A059BE3F67419BB140A9F5569924D1D3BDFAS4
2090FFDFF19A15CAB23B0OCBDCA5C27312D923281 2090FFDFF19A15CAB23B0CBD
BCO9EA58FB2B4ATE74D2439A

2 3862CAA751ADE24FF1B60B6A910F9ADI779D8257 Passk Gd, | 3862CAA751ADE24FF1B60B6A910F9ADI779D8257
91DA66C41F31C2F8AFEE4AFB1CE14040164EBF659 91DA66CA1F31C267AFEE4FB1CE14040164EBF659
91B8718820E3704642F884B43E5BA2D143FE76BF 91B8718820E3704642F884B43E5BA2D143FE76BF &
83163FFCABF9BBE235BBC611DAA44D72EBA30337 83163FFCABF9BBE235BBC611 =%
4103DE72612A5773565DE276 A

3 3BA98F9BB43FA0920AB017CDB2A540083DC1862E ’Passg Grd; | 3BA98FI9BB43FA0920AB017CDB2A540083DC1862E g
7613D60774916766A32A9DA17EA2610727B9A390 7613D607749167F9A32A9DA17EA2610727B9A890 -
075A149BA2414DBB4AFEAOF9CEFB8960AF4074688 075A149BA2414DBB4FEAOF9CEFB8960AF4074688 S
B1B8CCOCCFED20BFF46309641ACFCCBE12ED6388 B1B8CCOCCFED20BFF4630964 o
2C9F28FD348A02708DBA40ED )

4 57BD9AA7T61A7DA179DOFEEOB804F01945C3ED461 SPassg Grd; | 57BDOAA761A7DAL179D9FEEOB804F01945C3ED461 —
07DC28A1868BD04E3D3E4786F9578B11694B8298 07DC28A1868BDOD13D3E4786F9578B11694B8298 >
B33BC88E5A929E891C4AEDO7070FES890BDE2FFCDS B33BCB88E5A929E891C4ED97070FES890BDE2F35D8 a
453FEEC3D4DB0EBB570CDC11CAC31C6016FCO8AS 453FEEC3D4DB0ESB570CDCL 1 Pt
FC5E3E6EFDO36FC319D281D3 g

5 FECAO3CE5334F99E0D825CAF5C7D4CC2F7C15908 ‘Passg G ds | FECAO3CE5334F99E0D825CAF5C7DACC2F7C15908 o
FA5EOBBA31268CC3ED430926508E4A87E4D6A3DD F4510BBA31268C5CED430926508E4A87E4D6 A3DD -
6757A832DCA8521A575D0825D854AFEL13A58FAG1 6757A832DCA8521A575D0825D854AFE13A583361 g
10BB29CFDD7EOD872F94AFA686D235AC7BO9B408A 10BB29CFDD7EOD872F94AFA6 &
DCA46E613FB6AEC35A427863A

6 4C81CE1C2B457E33E253D28A2117EF0182FAF486 SPassg G dg | 4CB1CE1LC2B457E33E253D28A2117EF01823BF486
48BCE45D42C2FD2B7378B42BBCE623A5228DBA86 48B3E45D42C2FDB47378B42BBCE623A5228DBA86
E6A610A52362E7B47D5189D0446065707B39DC06 E6A610A52362E7B47D5189D0446065707B391506
18024E7221A23C1E402FF3DD1640FCFCDD5360EO0 18024E7221A23C1E402FF3DD
39814E3D046C198D2ECAGB5E
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Table2.4.8.3.1.2B: De- Interleaved six consecutive RS Blocks Values of a Ground Uplink M essage

No. | De-Interleaved six constituent erroneous RS Blocks Status Type | DeInterleaved six constituent RS Decoded Blocks Status
(RS BIkK) (Grd Msg)
1 150ED/F7556FB36 D06 CDE756 D5E65AFB69B5F687 6Pa's'sR Gd; 150ED/7F7556FB36D06 CDE756 D5E65AFB69740D87
A7291C564483F87CA9CA9959FDF50798D46D74EF A7261C564483F8E3A9CA9959FDF50798D46D74EF
D61BD1C2F06375CCD4B964D9CFCD4284D20BBEGD D61BD1C2F06375CCD4B964D9CFCD4284D20B776D
A574216D9C7E3FB0637DD1D3868E736E3D45F5F1 A574216D9C7E3FB0637DD1D3
7TEOF47D77062F7016F1B6C07
2 7154C5D330656E7EE4835EAFE4D3670162316743 7Pa's'sR G d, 1254C5D330656E7EE4835EAFE4D3670162F09C )
1F3802604AFA65E1E2367206BB4A0DDCCF6F7F82 43 8,
29FC82D1DA89B721E8208F03A58E3A4F49737BD4 1F3702604AFA657EE2367206BB4A0DDCCF6FTE | &
5EA106473D81AFC532F8E61ES5BCB6AAL6F2267EC 82 é
27579EASBOO3BAAFCBFO7CA1 29FC82D1DA89B721E8208F03AS8E3A4F4973A2 |
D4 5EA106473D81AFC532F8EGL1E S
3 708A1C1C4DB1E39040373DDB6 CEC49A7BB629897 8PassR G ds 138A1C1C4ADB1E39040373DDB6CECA49A7BBA36397 S
FF313E2CE2347B965CED67EBF741B9FEF9079DCC FF3E3E2CE2347B095CED67EBF741B9FEF9079DCC o
AB8095515CAB734ADA9FA5A43197E509B5E4E5C31 A8095515CAB734ADA9FAS5A43197E509B5E4E85B5 =
F5ACA7D891E9AEFDC3B49D282B069D3D37B579AB F5AC47D891E9AEFDC3B49D28 —
C15072CBC4084653B1EE53F4 9
4 AO09A4CO06BCC684787F9C7B631DC775D443AEG4A4EE 9PassR Gd, C39A4C06BCC684787F9C7B631DC775D4436F9FEE 8
4F87D1267E0391AFB1D81F8D1929591CE16945F4 4F88D1267E039130B1D81F4A1929591CE16945F4 g
8BE1FFO9BAS5756 AE58B6EE7/6 A5849D4E8COBEGT747 8BE1FF9BA5756 AE58B6EE76A5849D4ES8COBEBEC3 o
EBBA612C94A2F9D87B5E086110949546549AA6F7 EB8A612C94A2F9D87B5E0861 bt
0485633C289B6E84DEAB6839 8_
5 67DAE3AO6ED472349352B8742628A30BCA40A876 lOPas'sR G ds 04DAE3AO6ED472349352B8742628A30B3D815376 8
435FA81D0228ED5073DC609680366B3ED7285378 4350A81D0228EDCF73DC605180366B3ED7285378 °
1DD7B76BF158154A3EE5341DA7A73CBE9612E12F 1DD7B76BF158154A3EE5341DA7A73CBE961238AB —
D28DE72C7A789850E5A6D43E825D3F8DFCB41937 D28DE72C7A789850E5A6D43E —_
2C0F325864E6270AA0354677 ‘S
6 2871C8C299788238F1398820B1FFE6099E2AD928 llFaiIR G dg N A -

4B83BA2ED34535D4C17946A0A78895811E234A3A
6A7EB97A99BCF945F371B696AE6CF9664FF69636
B7BE77A620A20E4126E1D088353A3DD47AD2320C
D14E5DE716A19E00D319EBOS
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Table2.4.8.3.1.2C: De- Interleaved six consecutive RS Blocks Values of a Ground Uplink M essage

No. | De-Interleaved six constituent erroneous RS Blocks Status Type | DeInterleaved six constituent RS Decoded Blocks Status
(RS BIk) (Grd Msg)
1 7F6878BD4037C893161847DC7332C83762DF4DA0 “Failg Gd; |NA
B605BF0683A04DADF834FBF461AD370C26BB29E2
1185E67137D6D259B2FD814554DFF761097C5213
840EB698790EACLEF10A787D0A8209FB70A4EEQC
DE9C9346F10B7E49AD58ESEB )
2 6D15EDE4B7C7C058150E09DF483B7D69BF6BBACY Prailg Gd, |NA =
5B596D701CB7FADFEDD515BB961D79D45965C513 a
92796949EFO0A33A1BD53812EBOE695C20966B4D5 g
0949E3CC9886E7F7A28516BDAES6EOB3B564E88D =
CDCB70A112BE57DC15E1AF78 =
3 83A184694AAFFC644ADA8BFC86091246E871200C7 “Failg Gd; |NA ©
D4714B34F0227008BEF1E9999D507EBDFC01455C o
333EEF2C651793A30AEEC4A8088637C53D531D0B —
FDE6FD51C7A7415A5049790B30E9485F3065DE24 -
92CC42234048632CBF656299 ?
4 A1D5EE7D6330646806D8D3917CES598EC31F647D0 OPassy G d, | ALD5EE7D6330646806D8D3917CE598EC31F647D0 3
D217134642C97964AE460B44229219F81D371696 D217134642C97964AE460B44229219F81D871696 S
F966F932B194606942215562D4266D41572E9894 F966F932B194606942215562D4266D41572E9894 @
AAAQEF3025A2 COECFD3CB15B8DC13EDSDOEFEAG3 AAAQEF3025A2COECFD3CB15B bt
EB04D816D82E968C3D82469C g
5 E1A2C74ECB8FD084D5417245A40ADD49831B8543A TPassy G ds | ELA2C74EC8FD084D5417245A40ADD49831B8543A o
7799A1CCFF667CA313E1C138994A96BD89038BFD 7799A1CCFF667C3C13E1C138994A96BD89038BFD °
2F54AA67F2BA1777DF822437EDB11DESEB72A55F 2F54AA67F2BA1777DF822437EDB11DESEB72A55F -
0D7F5402644F7F6CDC7868B6A1531A95D6B3D813 0D7F5402644F7F6CDC7868B6 —
9A46A602C5C75E7ASF33D2AE ‘©
6 FA09264A714F855F575546010A7EE4A9840E5B5F Passy G ds | FA0O9264A714F855F575546010A7EE4A9840E5B5F -
C18FFAE2E65862C3D1A5A486481516D6E1DFF221 Cl8FFAE2E658625CD1A5A486481516D6E1IDFF221
6FB13B21EB837E084B39FDDBA983CC582B3EG29E 6FB13B21EB837E084B39FDDBA983CC582B3E6G29E
1A4846CE09113E7891D5B86677E27B2E4407681D 1A4846CE09113E7891D5B866
51D71D68067BDOAAEOESDOB4
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Table2.4.8.3.1.2D: De- Interleaved six consecutive RS Blocks Values of a Ground Uplink M essage

No. | De-Interleaved six constituent erroneous RS Blocks Status Type | DeInterleaved six constituent RS Decoded Blocks Status
(RS BIk) (Grd Msg)

1 E34CC8B7D8B6F24FA521B508E2BB65B39F0E675B Passs Grd; | E34CC8B7D8B6F24FA521B508E2BB65B39F0E675B
ODOFD8C59647A736ECOFB3A9540AF6743881D0A1 ODOFD8C59647A7A9ECOFB3A9540AF6743881D0A1
DA2D6BAAAEL11639A960A1B51A31EEC772837D47C DA2D6BAAAEL11639A960A1B51A31EEC7728371D7C
8ADBC339458A149D96C228F1321F8DBFF8AF80ES 8ADBC339458A149D96C228F1
34CBF4D0B9F49D67BE0417D6

2 1A754D1F72CEE785C329EDAD/E8DO541DF12AF16 “Passs Gd, | 1A754D1F72CEE785C329EDAD7ES8DO541DF12AF16
9FOD4FBA9E1AAF12A44D8F09F1CACCD338339AC3 9F024FBA9E1AAFS8DA44D8FO9F1CACCD338339AC3
C29391B4DD6B6A55BD3FB22E07B93CAS52BBEEB33 C29391B4DD6B6AS5BD3FB22E07B93CAS52BBE2233 @
37E42184D81EA14CABF225F4ACC68A74DC316130 37E42184D81EAL4CABF225F4 2
284DCCAC7D550439F24A7AD1 b

3 91287EFFA836873BAASA3F14C2B178431CEEFF8F °Passs Grds | 91287EFFA836873BAASA3F14C2B178431C2FFF8F g
CACB87953A53545809EB3B78F90F6EDBA69620BCB CAC77953A535451F9EB3B78FO0F6EDBA69620BCB =
FOBO31A6F38AF4340456A9386B20B93A18F33C/6 FOBO31A6F38AF4340456A9386B20B93A18F3F576 c
089103DB87C/7/61054ED89A38CF91726E491B7AB4 089103DB87C/7/61054ED89A38 3
8962C1B7C618ACDC8341B083 o

4 3F4528DB62D926 ECDBD53FD76B1388534FB54813 ®Passy G d, | 3F4528DB62D926ECDBD53FD76B1388534F74B313 —
FE943FF91E92990EA9F45BFFA7CE883CF9280434 FE9B3FF91E929991A9F45BFFA7CE883CF9280434 >
7D8025ACA7351088CF0OBC7C6425527586486692A 7D8025ACA7351088CFOBC7C6425527586486A02A a
F1877BFA2239F96549F20CA4EDAASDSDEB37812E F1877BFA2239F96549F20CA4 Pt
F20D84FF4AD6CA34502D0DB1 g

5 C8DC85072A91FB1C83B83A783335773E4BC5C5A9 "Passq G ds | ABDC85072A91FB1C83B83A783335773E4B043EA9 n
415A28D38922699804AABE2E8829CDCEL1F25FF21 415528D38922690704AABE2E8829CDCE1F25FF21 t
36B85924D5A77445272103FF561518081CDB5CE7 36B85924D5A77445272103FF561518081CDB85E7 g
82369F151BD2 ADFCD5E3CF027A883E4D5086AD7 2 82369F151BD2 ADFCD5E3CF02 &
45F0965241DD5ABESB69C41D

6 7AF639D7558AE3D934A8C23113F37FEBFDAF385F ®Passy G dg | 19F639D7558AE3D934A8C23113F37FEBFD6EC35F

3E62B76FDO7E1A0042B3267941932C37FD31903E
OF169356FE129B24B3935BDAD69E14AA790414DD
FDEDCO99A7E44FF74164C807DFCA1D48E1COCAZF
79C214551BEBA37F22F82C67

3E6DB76FDO7EL1A9F42B3267941932C37FD31903E
OF169356FE129B24B3935BDAD69E14AA7904CD59
FDEDCO99A7E44FF74164C807

Draft 1: 2/27/02
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Table2.4.8.3.1.2F: De- Interleaved six consecutive RS Blocks Values of a Ground Uplink M essage

No. | De-Interleaved six constituent erroneous RS Blocks Status Type | DeInterleaved six constituent RS Decoded Blocks Status
(RS BIK) (Grd Msg)
1 75E817FB19AFF01239C9EB777B965C5488FA2027 0Pa's'sR Gd; 75E817FB19AFF01239COEB777B965C5488FA2027
22168304BE212B15B6882DFESFECCD147E1684DC 22168304BE212B15B6882DFESFECCD147E1684DC
0779B0ODD8F773D385E688B78110551BCASESEB77 0779BODD8F773D385E688B78110551BCASESEB77
0F143B8C5967FC02D8A954771886AB2E1BFDIFCS OF143B8C5967FC02D8A95477
51CF49244725401FB51499C0
2 40C66535F27735F7C1A935499DAA2D0B2037E40E lPa's'sR G d, 40C66535F27735F7C1A935499DAA2D0B2037E40E
DCOF48D157226123A37AE38581FC2A0AFCO9054BD DCOF48D1572261BCA37AE38581FC2A0AFC9054BD
D7657C97D6CE99FEB3F8952F496CA720B01D7B4D D7657C97D6CE99FEB3F8952F496CA720B01D7B4D
FESBA38FF4D18DEF9A5B4B10714899D8A9781DBIC FESA38FF4D18DEF9A5B4B107 @
0A2916295DFCE8D6676D2F60 %
3 2B7583F8ED2E1F7A5741C0429D16B2A0210D11D0 2Pa's'sR G ds 2B7583F8ED2E1F7A5741C0429D16B2A0210D11D0 g
BO4E5A3306C72BA80B446825296631943BF9C935 BO4E5A3306C72B370B446825296631943BF9C935 g
605A7046 CAE9C44E49D8ABFA9FB1583F75F1F88B 605A7046 CAE9C44E49D8ABFA9FB1583F75F1F88B
6D18973EA3FBB126375528B785C0272EECF34CC7 6D18973EA3FBB126375528B7 -8
E15915233E6B06073CFF2189 8
4 8AC36FC963B840772C1C16905893439949AEF5CF 3PassR Gd, | BAC36FC963B840772C1C16905893439949AEF5CF )
32FA60C9D1A8F36181D84DE173AFCEF11F470942 32FA60COD1ASF3FES81D84DE173AFCEF11F470942 _
3326E3EC0C43B10911CB937463AB6A18CB996381 3326E3ECOC43B10911CB937463AB6A18CBI99AA81 f
5C8FD1E5200561F9D9CEO7A3EL167041449DFBC5D 5C8FD1E5200561F9D9CEO7A3 3
FO0ABO5E34735F4DAEOA7OED 8
5 A77C69FB8FO0ABB2BC248097A2E5EDFC88F2BCCAG 4PassR G ds A77C69FB8F0ABB2BC248097A2E5EDFC88F2BCCAGL g
2D73D1CA74DD40B212FD27683B55BFC1D82080EF 2D7CD1CA74DD402D12FD27683B55BFC1D82080EF 2
37D9507AE4B96F51FFEESS5FOFEQO06BE9BEOAOEGC 37D9507AE4B96F51FFEE9S5FOFE906BE9BEOACT6C —
EA745B2F029D43D28535219C9CA2F653AACEF83B EA745B2F029D43D28535219C g
89173E3704A0B2F41B9DA2FF &
6 2AE8271E7AD84C7AE1AA041B8036C3F12B4A172D Passy Gdes | 2AES8271E7ADS84C7AE1AA041B8036C3F12B8B17
ACC7156BF1F21546576AC2C83C1310268ACBAB6G4 2D
60575C3F03C80265CD1A1378C182D066 EBAADS94 ACC8156BF1F215D9576AC2C83C1310268ACBAB
31568F61F3A7DOE3D094C8FDB309B7CD3720ECLF 64
ABOC2CABFAB29AFBE6C91930 60575C3F03C80265CD1A1378C182D066ESAALC
94 31568F61F3A7DOE3D094C8FD
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Table 2.4.8.3.1.2G: De- Interleaved six consecutive RS Blocks Values of a Ground Uplink M essage

No. | De-Interleaved six constituent erroneous RS Blocks Status Type | De-Interleaved six constituent RS Decoded Blocks Status
(RS BIk) (Grd Msg)
1 8824242DFC18D01CLDOFE2EA3A208739268C0455 ®Passy Grd;, | 8824242DFC18D01C1DOFE2EA3A208739264DFF55
9A8D3427B92D7321AFAA620ECAF127418968DFBD 9A823427B92D73BEAFAAG620ECAF127418968DFBD
F33A7335C8913D544C932D80CL6EE3AES95A8C32 F33A7335C8913D544C932D80CL6EE3AES95A4532
ACF9BBAD/F56F36BE673E3CB37B6C31F20DEE364 ACF9BBAD/F56F36BE673E3CB
A7E3673F34FEDBEB6ASE02DD .
2 72BCF39CA5BDF37BE4EF5612768BD15F84DC224D "Passs Gd, | 11BCF39CA5BDF37BE4EF5612768BD15F841DD94D S
706E9A4ASF1C5EAF76651417972FDOFBABFCB446 70619A4A5F1C5E3076651417972FDOFBABFCB446 g
5B86EF182BBF3AF5CF1507B147B3C9A508BF2526 5B86EF182BBF3AF5CF1507B147B3C9A508BFFC26 @
CODBABC58D4B5C3D991D0OD1F7AEO07E4138ACA674 CODBABC58D4B5C3D991D0OD1F £
E188F3280A705200B6721CDA T
3 9DABB232FA665883B419661825B817547B33D07A Passs Grd; | FEABB232FA665883B419661825B817547BF22B7A 2
6D626A53DE7F777E535D8DC5046E9B98214DEF6C 6D6 D6 AS3DE7F77E1535D8DC5046E9B98214DEFG6C 5
OFAF564A9DAA56 CO9F9CO7EDCCA1938DDIEFB585 OFAF564A9DAA56 CO9F9CO7EDCCA1938DDIEF6C01
CO075COCE818CECL5FDB545690BF93277F7B73333 CO075COCE818CECL5FDB54569 =]
B82FF7AD4D3DCCAC04C519B9 »
4 FCL6F8A76ABASE283E5475D2CFFAEEQ732304641 “Passq G d; | 9F16F8A76ABASE283E5475D2CFF4EEQ732F1BD41 i
EBO1DA21747BA99B95D622C18C3EB223E80A889B EBOEDA21747BA90495D622068C3EB223E80A889B It
056B1D100ED549E6FCO0B4E106C25DF73C6144DC 056B1D100ED549E6FCO0B4E106C25DF73C619D58 a
10DA5423DCCAB0431A31348154AE671CA3AB4090 10DA5423DCCAB0431A313481 -
2E67739330E6AABB23276CAE 5
5 65DFE725402C7047370B5CB16126F1E2EASBAF98 Opassy G ds | 06DFE725402C7047370B5CB16126F1E21D9A5498 Y
BB502DF47F17DEBB25BA43D53869061FC64C38D5 BB5F2DF47F17DE2425BA43123869061FC64C38D5 -
BD538595F33DBDCABD361EDDO6770384432DA9F7 BD538595F33DBDCABD361EDDO6770384432D7073 o
50A59C5CF2F0E9232305F80631E370B7DF7BA79F 50A59C5CF2F0E9232305F806 .
4CEAE66B8CF63DDO76C336EC —
6 B790C3095B8168D5AA79915784A8AEAEA90EAL74 Mrailg Gds |NA &

8AEA2B40F515CA777B958EDIA254EF17D5DF1EAL
545A07CAFO06D8D23E8F2D7FE66625D73E226FD38
99B1573731082660C6399187FF77DCD2870C4285
9F9FD883BB7585606C7EEC2C

Grd,;o — De-Interleaved RS Block number 10 of the Ground Uplink Message

Draft 1: 2/27/02
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Table 2.4.8.3.1.2H: De- Interleaved six consecutive RS Blocks Values of a Ground Uplink M essage

No. | De-Interleaved six constituent erroneous RS Blocks Status Type | DeInterleaved six constituent RS Decoded Blocks Status
(RS BIk) (Grd Msg)
1 EE861CFD253381E6603FE57D96F5A57F49EA4FTE “Failg Gd; |NA
EC0C384271146B84B5E2F4FCOF9331ECA2 DDEFDO
A591C76EF6F07A4374DDFFAL072418FFB4BSAAOB
CD2703C273EDEBSESE42C30F2CDESDE7 AE2B38FB
ECAD2883DF11105E8C1A98BA )
2 9FF982E50315D76E51AA4C2F1E26E107C55E6D1A Prailg Gd, |NA =
DECE757A24869B6A31ABESESOFFAEO0895D9A3A88 a
06B425C18D0E07428427DBAD5B6590934C1FE043 g
7457D1DD69D57115CAACAS67DC911BC57BEACA39 =
1745324DA6079F3128CE4CO0 =
3 C951DA0A5252F8EF2B62B2CC5CB5160E1C2911BF “Failg Gd; |NA ©
EBF873E9646 EABCOB36A20FBB7407D4B10DFB123 o
089850139ACCAFC446C/FE2A4AB248459D686BB7 —
A7E534878B1B675F0D172A41146399C158CCB437 -
9613571072B9795D6250A8DC ?
4 E244AB2AF6378A616ADIEC69E7244EBD8459531F OPassy G d,; | E244AB2AF6378A616AD1IEC69E7244EBD8459531F o
56A8701D677932AF32CC6485E593025675779563 56A8701D677932AF32CC6485E593025675779563 S
4ED3F37341580579CEQ90727952BE7A771C73C3E 4ED3F37341580579CEQ90727952BE7A771C73C3E @
1048E17EA06AD26BBB02461EBD517D5A3B0C1439 1048E17EA06AD26BBB02461E bt
DAE5BADBFCCOA9782E76E64D g
5 COCD135376D1F2EF7E73AD6ASESFB02633E12ALE TPassy G ds | COCD135376D1F2EF7E73AD6ASESFB02633E12A1E o
56 C6ABOEOS5EE14F963F763A177311A54C08A3ED 56 C6ABOEOS5EE1IDO963F763A177311A54C08A3ED o
764BEE9A4E26E6661B5462F7DD774C6A6A3A3885 764BEE9A4E26E6661B5462F7DD774C6A6A3A3885 -
F30E8132D5AB759C2B6421945091121BB5EC3B3F F30E8132D5AB759C2B642194 —
2FBC259FEBA3E128B87D3E6GA ‘©
6 80F3B3FF275826117AE18F079E7E54200CFDA099 Passy G ds | 80F3B3FF275826117AE18F079E7E54200CFDA099 -
69BEC6550B920F619EC40157C806AC744DC0131F 69BEC6550B920FFE9QEC40157C806AC744DC0131F
87FEA01B3974570B87D92C322C162D489E776D26 87FEA01B3974570B87D92C322C162D489E776D26
D7FBD5FE61CF48E7CBI9DD4A5CC294165AC3BEACEF D7FBD5FE61CF48E7CBIDDASC
DO8FFO5F06C787180D1E736D

Grds — De-Interleaved RS Block number 8 of the Ground Uplink Message
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Table2.4.8.3.1.2I: De- Interleaved six consecutive RS Blocks Values of a Ground Uplink Message

No. | De-Interleaved six constituent erroneous RS Blocks Status Type | DeInterleaved six constituent RS Decoded Blocks Status
(RS BIk) (Grd Msg)

1 DCD5CA18EEES6CDE61B72E8897CD1CO15C5FEG80 Passs Grd, | DCD5CA18EEE56CDE61B72E8897CD1C015C5FE6G80
ABCE39A83DCEBEC3CDA3146B76C381F626D22F22 ABCE39A83DCEBE5CCDA3146B76C381F626D22F22
FF2F3FESAC93014CF201940F11FACA44B7BBC368 FF2F3FESAC93014CF201940F11FACA44B7BB0AG8
26790142B75B04C3692F3F2EF1D07C4696B9851B 26790142B75B04C3692F3F2E
AC3EFEQFC1D806672B251CFA

2 2C913CB58D87CACBF7C85268A52A2A958BFB6739 “Passs Gd, | 2C913CB58D87CACBF7C85268A52A2A958BFB6739
COB64EA965624E8266E3C0B3976044E102COEEG9 CI9B94EA965624E1D66E3COB3976044E102COEEG9
61D542B7A702FEB6DAAESA0CS5174313EAAS1EDBY 61D542B7A702FEB6DAAESA0CS5174313EAAS5124B7 @
EF4ACDO3353D23B77F44667F715784CA08EE3C737 EFACDO3353D23B77F44667F7 2
488E7EF13CEDBDEO7968A8D7 b

3 0D7BC8B77E977092A9A228B3FBAC64F213968D5B °Passs Grd; | OD7BC8B77E977092A9A228B3FBAC64F213578D5B g
7CB7B78357D1C98C7696AEO0D39418FBD2FF42F6A 7CB8B78357D1C9137696AE0D39418FBD2FF42F6A =
DF5DDA18A9DBA78D935555E3266 EOACF7D7EL266 DF5DDA18A9DBA78D935555E3266 EOACKF7 D7 EDB66 S
B9224699896403AE6997E8D296D6F242846C091E B9224699896403AE6997E8D2 o
8693A357A535CFE9B6475394 o

4 CC98BFB3DEE53D26 FFE00A422BA4039605EADABS ®Passy Grd; | CCO8BFB3DEES3D26FFE00A422BA40396052B21B5 —
1540B26187D3551C7B73D633213F6A9547316B2A 154FB26187D355837B73D633213F6A9547316B2A >
92CAFEF96E075BA8115D8E5A84F57C7B1EB2B2CA 92CAFEF96E075BA8115D8E5A84F57C7B1EB27BCA a
DB86E304A6FF3B0602EOF7C5CE9Q1FE29DAS52575FA DB86E304A6FF3B0602EOF7C5C Pt
4F46BD46D34033DBBDE2ES6D g

5 8B7D4BA276B7CD2EA750DA4127E4B1D21D19D627 "Passq G ds | EB7TD4BA276B7CD2EA750DA4127E4B1D21DD82D27 n
1C6E332631092B5486C6C05105BCAAE76CA499A22 1C61332631092BCB86C6C05105BCAAET6CA99A22 t
B4F283EBCLDADF2738D2E8CD019B222C4409E322 B4F283EBCLDADF2738D2E8CD019B222C44093A22 g
64910873CCE91B0A20448451CB78D69583ADCO2E 64910873CCE91B0A20448451 &
7017F1079F099E13A1EAAFT76

6 64E7C86E398F9D8D0O7EOEE88675E4215E8F006C2 ®Passy G ds | O7TE7C86E398F9D8D0O7EOEE88675E4215E831FDC2

812DAATEBA9C204202A4545ECFO6AD719B2C046B
0674CAB553E1DCEB45EFDD203B980384EAA326CE
AADBD4412857FAB2164B2F7BC7A727F865A9CD59
EE2F862A9E3F9ESDDI915FA4C

8122AA7TE8BA9C20DD02A4545ECFO6AD719B2C046B
0674CAB553E1DCEB45EFDD203B980384EAA3FF4A
AADBD4412857FAB2164B2F7B

Grds — De-Interleaved RS Block number 6 of the Ground Uplink Message

Draft 1: 2/27/02

© 2002, RTCA, Inc.




116

Table2.4.8.3.1.2J: De- Interleaved six consecutive RS Blocks Values of a Ground Uplink M essage

No.

De-Interleaved six constituent erroneous RS Blocks

Status
(RS BIk)

Type

De-Interleaved six constituent RS Decoded Blocks

Status
(Grd Msg)

763733C8EDADBF145FEB8341130EEF6CO013E5CCA
D142D542099A3C9C7C01BE977704C7450442BB3F
277CDCA22E8C536EC1IE8C571D850AB81D2441843
C65057CA566B534504CF28777453237FB4FODC73
EOD1675E7A8B759E4A2ADD89

“Passs

G d;

153733C8ED4ADBF145FEB8341130EEF6CO1FFA7CA
D14DD542099A3C037C01BES07704C7450442BB3F
277CDCA22E8C536EC1IE8C571D850AB81D244C1CY
C65057CA566B534504CF2877

09301CD0D514141888C6CB604033AC71B1396479
10BBA2233B2FEA67037E5C5F6146373078979CCA
1138F2502EB435D70D152E24971A4D6598C8BELB
3BC73853223368B7A57ESC3CA2233FDD7F14A16E
8DO0C15B75A4BB555C76EB524

lOPaSSR

G d,

6A301CD0D514141888C6CB604033AC/146F89F79
10B4A2233B2FEAF8037E5C986146373078979CCA
1138F2502EB435D70D152E24971A4D6598C8679F
3BC73853223368B7A57E5C3C

9D8EB50DEDOA24CF30A60A6BC06186F048A51E92
06151C2B2A21ADCD9423C4325607D1F5ECD8DDC6
9D6F1281925F84786A60C838E5D6ED7 ASBEA9079
1C564DD482B24B803E4049FFE5220D7D42F51BC6
31B01B88E250CA9DEDO3FO0AA

Mrailg

G ds

N A

C9E6E930385F7E8333D03390FDD417EBSE633BCE
3C55F00B5029C72D1850D2D58CF17C54029CB1EE
1B7D8F2C97DD8401AD8D5F6C14ES5ACIOEF253EEAE
540BE9675EC17260624A5EE813DF26 EAA544065C
A814364890A9D330D434CD70

Prailg

G d,4

N A

65628B331E31290D05A3B20FEA2584E709477896
71E5813E071710C8718B4AB3396616DDA28079BA
70900C8829B6FDO3EE4AD62BB125A9028B1 7 CCDD7
697A3D69E3C6657ADOF1EFO04F7247971CESD6470
DOD1DEB3EEC2B6949CFBS8AGD

Brailg

G ds

N A

27B5033B5C2EA4ASA0E429707DBB950E2B2F9281
ABACO3F48C42DCF41B9E097C3A60EF9CB51306F0
D43E74A29B618C284C1DFC223989EC14BEGBA222
E296C784ED32F1B80ASE36A18ABC263A6A8461EA
A24857393D9A264D45D734CF

Failg

G dg

N A

ground nessage.

to report successful

Fai |

Grd-De-Interleaved RS Block number 2 of the Ground Uplink Message
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24.8.3.2

24833

Draft 1: 2/27/02

Verification of Receiver Discrimination Between ADS-B and Ground Uplink
M essage Types (subparagraph 2.2.8.3.2)

Purpose/Introduction:

The receiver shall determine message type by the polarity of the correlation score.

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 subparagraph 2.2.8.3.2.

Equipment Required:

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

M easurement Procedures:

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

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

Verification of Receiver Processing of ADSB Synchronization “Trigger”
(subparagraph 2.2.8.3.3)

Purpose/l ntroduction:

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.

b. A second, subsequent ADS-B trigger event that occurs during the decode process of
an initial ADS-B trigger event shall also be completed regardiess of other trigger
activity subsequently detected.

c. A third ADSB trigger event that occurs during the simultaneous decoding of an
initial and second ADS-B trigger shall also be completed regardiess of other trigger
activity subsequently detected.

Notes:

1. Detection of the ADS-B synchronization sequenceisreferred to asa “ trigger.”
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2. These requirements ensure that the receiver “retrigger” 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.

3. 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 SR for SQuccessful
Message Reception.

4. 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 ADSB.

5. 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:

Desired M essage Signals:

Provide a method of supplying the UUT with four sources of desired Long ADS-B
messages. The center of the first bit of the ADS-B Synchronization pattern of the 1%
message source is the timing reference T0. The 2, 3, and 4™ message sources transmit
a afixed offset from the reference time TO. The RF signal level of each message source
is set per the specific procedure step. The data contents and timing offsets for the
message Sources are:

M essage Contentsfor all M essage Sour ces:

- Payload Type Code=1

- Address Qualifier =0

- ICAO address: (see below)

- Byte 25 bit 1 through Byte 29 bit 4 (36 bits): Fill these bits with data
corresponding to the ADS-B Synchronization Pattern (see subparagraph
2.2.3.1.1). Thisisreferred to as the “embedded sync pattern”.

- Fill remaining payload (Byte 5 bit 1 through Byte 24 bit 8, and Byte 29 bit 5
through Byte 32 bit 8) with pseudo-random payload data, and valid FEC Parity
field per subparagraph 2.2.3.1.3.

- Message Rate: 100 per second

|CAO Addresses and Fixed Time Offsets:

- Message Source 1: ICAO address 0x000001, Time Offset 0.0 seconds

- Message Source 2: ICAO address 0x000002, Time Offset 150 microseconds
- Message Source 3: ICAO address 0x000003, Time Offset 300 microseconds
- Message Source 4: ICAO address 0x000004, Time Offset 450 microseconds

Note: This arrangement of timing offsets creates overlap between the messages such
that the Synchronization pattern of each subsequent Message Source occurs
before the embedded sync pattern of the previous Message Source. This also
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causes the beginning of Message Source 4 to occur after the end of Message
Source 1, so that they do not overlap each other.

M easurement Procedures:

The signal power level specified in this procedure is relative to the message source end of
the transmission line used to interface the UUT receiver port to the message source. The
specified RF power level applied to the UUT shall be compensated for the maximum line
loss for which the UUT receiver has been designed. For example, if thelinelossis 3 dB,
then each of the RF message power levels specified in the test procedures shall be
lowered by 3 dB.

Step 1.

Apply ADS-B Input Messages and test for non-overlapping reception

Apply the Desired M essage Signals at the UUT receiver input port. Set the RF
signal levels so that:

Message Source 1: -50 dBm
Message Source 2: -65 dBm
Message Source 3: -65 dBm
Message Source 4: -50 dBm

Observe that the UUT equipment reports only reception of messages with
ICAO address 0x000001 and 0x000004 at a success rate of 90% or greater.

Note: This procedure verifies the requirements of subparagraph 2.2.8.3.3.a, in that the

Step 2:

embedded Synchronization pattern in the Message Source 1 data does not
prevent the reception of that message, nor does it prevent the reception of the
non-overlapping message supplied by Message Source 2.

Apply ADS-B Input Messages and test for two overlapping receptions

Apply the Desired M essage Signals at the UUT receiver input port. Set the RF
signal levels so that:

Message Source 1: -65 dBm
Message Source 2: -50 dBm
Message Source 3: -65 dBm
Message Source 4: -65 dBm

Observe that the UUT equipment reports reception of only messages with
ICAQO address 0x000002 at a success rate of 90% or greater.

Note: This procedure verifies the requirements of subparagraph 2.2.8.3.3.b, in that the

Step 3:

louder of two overlapping messagesis properly detected and reported.

Apply ADS-B Input Messages and test for three overlapping receptions

Apply the Desired M essage Signals at the UUT receiver input port. Set the RF
signal levels so that:

Message Source 1: -80 dBm
Message Source 2: -65 dBm
Message Source 3: -50 dBm
Message Source 4: -65 dBm
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Observe that the UUT equipment reports reception of only messages with
ICAO address 0x000003 at a success rate of 90% or greater.

Note: This procedure verifies the requirements of subparagraph 2.2.8.3.3.c, in that the
loudest of three overlapping messages is properly detected and reported.

Verification of Receiver Processing of Ground Uplink Synchronization “Trigger”
(subparagraph 2.2.8.3.4)

Purpose/l ntroduction:

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.

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

Notes:

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

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

3. 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.

Equipment Required:

Desired M essage Signals:

Provide a method of supplying the UUT with two sources of desired Ground Uplink
messages. The center of the first bit of the Ground Uplink Synchronization pattern of the
1% message source is the timing reference T,. The 2™ message source transmits at atime
offset from the reference time To. The RF signal level and time offset of each message
source is set per the specific procedure step. The data contents and rates for the message
SOurces are:

M essage Contents for all M essage Sources:

TIS-B Site ID (bits 1 through 4 of byte 8): Message Source 1 = 0x1, Message
Source 2 = 0x2.
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Bit 1 of byte 25 through bit 4 of byte 29 (36 bits): Fill these bits with data
corresponding to the Ground Uplink Synchronization Pattern (see
subparagraph 2.2.3.2.1). Thisisreferred to as the “embedded sync pattern”.
Fill remaining payload (bit 1 of byte 1 through bit 8 of byte 7, bit 5 of byte 8
through bit 8 of byte 24, and bit 5 of byte 29 through bit 8 of byte 432) with
pseudo-random payload data, with interleaving and FEC Parity field per
subparagraph 2.2.3.2.3.

Message Rate: 1 per second for each message source.

M easurement Procedure:

The signal power level specified in this procedure is relative to the message source end of
the transmission line used to interface the UUT receiver port to the message source. The
specified RF power level applied to the UUT shall be compensated for the maximum line
loss for which the UUT receiver has been designed. For example, if thelinelossis 3 dB,
then each of the RF message power levels specified in the test procedures shall be
lowered by 3 dB.

Step 1.

Apply Ground Uplink Input Messages and test for non-overlapping reception

Step 2:

Apply the Desired M essage Signals at the UUT receiver input port. Set the RF
signal levels and time offset so that:

Message Source 1: -85 dBm Time Offset: 0.0 milliseconds.
Message Source 2: -70 dBm Time Offset: 5.5 milliseconds.

Observe that the UUT equipment reports reception of messages with both TIS-
B site IDs 0x1 and 0x2 at a success rate of 99% or greater.

Note: This procedure verifies the requirements of Section 2.2.8.3.4.a, in that
the embedded Synchronization pattern in the Message Source 1 data
does not prevent the reception of that message, nor does it prevent the
reception of the non-overlapping message supplied by Message Source
2.

Apply ADS-B Input Messages and test for one overlapping reception

Apply the Desired M essage Signals at the UUT receiver input port. Set the RF
signal levels and time offset so that:

Message Source 1: -85 dBm Time Offset: 0.0 milliseconds.
Message Source 2: -70 dBm Time Offset: 1.0 milliseconds.

Observe that the UUT equipment reports reception of only messages with TIS-
B Site ID = 0x2, at a success rate of 99% or greater.

Note: This procedure verifies the requirements of Section 2.2.8.3.4.b, in that
the louder overlapping message is properly detected and reported.
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24.835 Verification of Receiver Time of M essage Receipt (subparagraph 2.2.8.3.5)
Purpose/I ntroduction:

The receiver shall declare a Time of Message Receipt (TOMR) and include this as part of
the report issued to the on-board application systems. The TOMR value shall be reported
to within the parameters listed below:

a. Range of at least one second.

b. Resolution of 100 nanoseconds or |ess.

c. Accuracy of +/- 500 nanoseconds of the actual time of receipt for UAT equipment
using an internal UTC coupled time source.

d. Accuracy of +/- 500 nanoseconds of the actua time of receipt for UAT equipment
using an external UTC coupled time source.

Notes:

1. The TOMR value need only be expressed in terms of offset from the 1 Pulse Per
Second (PPS) UTC time mark just prior to reception.

2. TOMR is required to support ADS-B range validation by a receiving application.
See Appendix | for a discussion of UAT Timing Considerations.

The purpose of this test procedure is to verify that the Time of Message Receipt (TOMR)
is declared by the receiver as a part of the report issued to the on-board application
systems according to the parameters outlined in 2.2.8.3.5.

Equipment Required:

Provide equipment capable of supplying valid ADS-B messages to the ADS-B receiver
equipment being tested. Provide an Elapse Timer with a resolution of at least 100
nanoseconds.

M easurement Procedure:

Step1:  Apply messages to the receiver and verify the (TOMR) output

Apply valid ADS-B messages to the receiver relative to the UTC time mark
such that they are equivalent to the first bit of the synchronization sequence of
the transmitted message. Verify that the time measurement has a minimum of
100 nanoseconds timing resolution. Verify that the ADS-B receiving function
delivers appropriate output messages in formats that are consistent with the
requirements of subparagraph 2.2.8.3.5.

Elapse Timer
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—> Pp—_
Time Mark (TOMR)
UAT Transmitting Device UAT Receiver

Figure 2.4.8.3.5: Time of M essage Receipt

Verification of Report Generation Requirements (subparagraph 2.2.9)

No specific test procedure is required to validate subparagraph 2.2.9.

Verification of Report Generation on Receipt of ADS-B Message (subparagraph
2.29.1)

Purpose/I ntroduction:

Reports shall contain the following information:

a.  All elements of the received message payload applicable to the ADS-B report type
with range and accuracy of each payload field preserved.

b. The Time of Message Receipt value measured by the receiver.

Note: Time of Applicability may be inferred by the receiving application in some
installations.

M easurement Procedure:

IBD

Verification of Report Generation on Receipt of Ground Uplink Message
(subparagraph 2.2.9.2)

Purpose/l ntroduction:

Reports shall contain the following information:
a. The 432 byte received message payload unaltered.
b. The Time of Message Receipt value measured by the receiver.

Note: Time of Applicability may be inferred by the receiving application in some
installations.

M easurement Procedure:

TBD

Verification of Receiver Subsystem Throughput Requirements (subparagraph
2.2.10)

No specific test procedure is required to validate subparagraph 2.2.10.
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24.10.1 Verification of Requirements When No Filtering |I's Performed within the Receiver
Subsystem (subparagraph 2.2.10.1)

Purpose/Introduction:

Receiver subsystem implementations that perform no filtering based on range from own-
ship to target shall meet the conditions and requirements givenin Table 2.2.10.1 below.

M easurement Procedure:

TBD

24.10.2 Verification of Requirements When Filtering Is Performed within the Receiver
Subsystem (subparagraph 2.2.10.2)

Purpose/l ntroduction:

Receiver subsystem implementations that perform filtering shall meet each requirement
given below:

a ADSB reports appropriate to the eguipment class shall result for the following
minimum target sets (per second) based on target range to own-ship:

b. Ground Uplink reports shall result for the following minimum message set based on
the ground station range to own-ship.

c. ADSB Receivers shall demonstrate message-to-report throughput delay consistent
with the requirements of subparagraph 2.2.10.1.

d. ADS-B Receivers shall demonstrate the capacity to perform Successful Message
Reception at the message input rates provided in subparagraph 2.2.10.1.

Note: This may require a special test point or other means to monitor the receiver
internal message decoding process.

M easurement Procedure:

IBD

2411 Verification of Special Requirements for Transceiver Implementations
(subparagraph 2.2.11)

No specific test procedure is required to validate subparagraph 2.2.11.

24111 Verification of Transmit-Receive Turnaround Time (subparagraph 2.2.11.1)
Purpose/Introduction:

A transceiver shall be capable of switching from transmission to reception within 2
milliseconds.

Note: Transmit to receive switching time is defined as the time between the optimum
sampling point of the last information bit of one transmit message and the

© 2002, RTCA, Inc. Draft 1: 2/27/02



125

24112

2412

24121

24122

Draft 1: 2/27/02

optimum sampling point of the first bit of the synchronization sequence of the
subsequent receive message.

M easurement Procedure:

IBD

Verification of Receive-Transmit Turnaround Time (subparagraph 2.2.11.2)

Purpose/Introduction:

A transceiver shall be capable of switching from reception to transmission within 2
milliseconds.

Note: Receive to transmit switching time is defined as the time between the optimum
sampling point of the last information bit of one receive message and the
optimum sampling point of the first bit of the synchronization sequence of the
subsequent transmit message.

M easurement Procedure:

TBD

Verification of Response to Mutual Suppression Pulses (subparagraph 2.2.12)

No specific test procedure is required to validate subparagraph 2.2.12.

Verification of ADS-B Transmitting Device Response to Mutual Suppression Pulses
(subparagraph 2.2.12.1)

Purpose/Introduction:

If the ADS-B transmitting equipment is designed to accept and respond to mutual
suppression pulses from other electronic equipment in the aircraft (to disable the
equipment while the other equipment is transmitting), the equipment shall regain normal
transmission capability not later than 15 microseconds after the end of the applied mutual
suppression pulse.

[Do wereally need this?]

M easurement Procedure:

IBD

Verification of ADS-B Receiving Device Response to Mutual Suppression Pulses
(subparagraph 2.2.12.2)

Purpose/l ntroduction:

If the ADS-B receiving equipment is designed to accept and respond to mutual
suppression pulses from other eectronic equipment in the aircraft (to disable the
equipment while the other equipment is transmitting), the equipment shall regain normal
sengitivity, within 3 dB, not later than 15 microseconds after the end of the applied
mutual suppression pulse.
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Note: This document does not establish the design parameters of the mutual
suppression system. However, it is recommended that all sources of mutual
suppression pulses be DC coupled while sinks are AC coupled. This
standardization will prevent source or sink failures from disabling all users of
the mutual suppression pulses.

M easurement Procedure:

IBD

Verification of Self Test and Monitors (subpar agraph 2.2.13)
No specific test procedure is required to validate subparagraph 2.2.13.

Verification of Self Test (subparagraph 2.2.13.1)
Purpose/Introduction:

If a self-test feature or monitor is provided as part of the equipment:

a. The device which radiates test ADS-B messages or prevents messages from being
broadcast during the test period shall be limited to no longer than that required to
determine the status of the system.

b. The self-test message signal level at the antenna end of the transmission line shall not
exceed -40 dBm.

c. If provision is made for automatic periodic self-test procedure, such self-testing shall
not radiate ADS-B messages at an average rate exceeding one broadcast every ten
seconds.

M easurement Procedure:

IBD

Verification of Broadcast M onitoring (subparagraph 2.2.13.2)
Purpose/Introduction:

A monitor shall be provided to verify that ADS-B message transmissions are generated
per the schedule defined in subparagraph 2.2.6.1. If any of the ADS-B message types for
which the equipment is certified is not transmitted, then the equipment shall be
considered as failed and the appropriate “Fail/Warn” indicators shall be set to the
“Fail/Warn” state.

M easurement Procedure:

TBD
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Verification of Address Verification (subparagraph 2.2.13.3)
Purpose/I ntroduction:

The ADS-B transmission device shall declare a device failure in the event that it's own
ICAQO 24-bit Address (if required to have alCAO 24 bit address) is set to all “ZEROS" or
al “ONEs.”

M easurement Procedure:

TBD

Verification of Receiver Self Test Capability (subparagraph 2.2.13.4)
Purpose/Introduction:

ADS-B Receiving Devices shall be designed to provide sufficient self-test capability to
detect a loss of capability to receive ADS-B messages, structure appropriate ADS-B
reports, and make such reports available to the intended user interface. Should the
receiving device detect that these basic functions cannot be performed properly, then the
receiving device shall be considered as failed and the appropriate “Fail/Warn” indicators
shall be set to the “Fail/Warn” state.

M easurement Procedure:

TBD

Verification of Failure Annunciation (subparagraph 2.2.13.5)
No specific test procedure is required to validate subparagraph 2.2.13.5.

Verification of ADS-B Transmission Device Failure Annunciation (subparagraph
2.2.135.1)

Purpose/Introduction:

An output shall be provided to indicate the validity/non-validity of the ADS-B
transmission device. Failure to generate ADS-B messages at a nominal rate, a failure
detected by self-test or the monitoring function, or failure of the address verification shall
cause the output to assume the invalid state. Momentary power interrupts shall not cause
the output to assume the invalid state. The status of the ADS-B transmission device shall
be enunciated to the flight crew where applicable.

M easurement Procedure:

TBD

Verification of ADS-B Receiving Device Failure Annunciation (subparagraph
2.2.135.2)

Purpose/Introduction:

An output shall be provided to indicate the validity/non-validity of the ADS-B receiving
device. Failure to accept ADS-B messages, structure appropriate ADS-B reports, make
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such reports available to the intended user interface, or failure detected by self-test or
monitoring functions shall cause the output to assume the invalid state. Momentary
power interrupts shall not cause the output to assume the invalid state. The status of the
ADS-B receiving device shall be enunciated to the flight crew where applicable.

M easurement Procedure:

TBD

241353 Verification of Co-Located ADS-B Transmission and Receiving Device Failure
Annunciation (subparagraph 2.2.13.5.3)

Purpose/Introduction:

In installations where the ADS-B transmission and receiving functions are implemented
in a common unit, it shall be permissible to use a singe Fail/Warn output that is used in
common to satisfy the requirements of subparagraphs X. Otherwise, the Fail/Warn
mechanisms for the ADS-B transmission function and the ADS-B receiving function
shall be independent.

M easurement Procedure:

IBD

2.4.14 Verification of Antenna System (subparagraph 2.2.14)
No specific test procedure is required to validate subparagraph 2.2.14.

24141 Verification of Impedance and VSWR (subparagraph 2.2.14.1)

Purpose/Introduction:

The VSWR produced by each antenna when terminated in a 50 ohm transmission line
snall not exceed 1.7:1 at 978 MHz.

M easurement Procedure:

TBD

24142 Verification of Polarization (subparagraph 2.2.14.4)
Purpose/Introduction:

Antenna(s) shall be vertically polarized.

M easurement Procedure:

TBD

24.15 Verification of Interfaces (subparagraph 2.2.15)
No specific test procedure is required to validate subparagraph 2.2.15.
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Verification of ADS-B Transmitting Device | nter faces (subparagraph 2.2.15.1)
No specific test procedure is required to validate subparagraph 2.2.15.1.

Verification of ADSB Transmitting Device Input Interfaces (subparagraph
2.2.15.1.1)

Purpose/Introduction:

Data delivery mechanisms shall ensure that each data parameter is provided to the input
function of the ADS-B Transmitting device at sufficient update rates to support the ADS-
B Message Update Rates provided in subparagraph 2.2.6.1

M easurement Procedure:

TBD

Verification of Discrete Input I nterfaces (subparagraph 2.2.15.1.1.1)

Purpose/Introduction:

Appropriate discrete inputs may be used to provide the ADS-B Transmitting device with
configuration and control information. When implemented, all discrete inputs shall
provide appropriate diode isolation to prevent sneak current paths.

M easurement Procedure:

IBD

Verification of Digital Communication Input I nterfaces (subparagraph 2.2.15.1.1.2)
Purpose/Introduction:

Approved Avionics Digital Communication interfaces shall be used to provide all digital
data parameters (including control information) to the ADS-B Transmitting device. Such
input interfaces shall implement appropriate error control techniques (i.e., parity as a
minimum) to ensure that data is properly delivered to the ADS-B Transmitting device
control and message generation functions.

M easurement Procedure:

TBD

Verification of Processing Efficiency (subparagraph 2.2.15.1.1.3)
Purpose/Introduction:

The ADS-B Transmitting Device input processing function shall be capable of efficiently
processing al data input interfaces in a manner that ensures that the most recent update
received for all required data parameters is made available to the message generation
function to support the rates identified in subparagraph 2.2.6.1.
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24152
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2415211

M easurement Procedure:

TBD

Verification of ADSB Transmitting Device Output Interfaces (subparagraph
2.2.15.1.2)

No specific test procedure is required to validate subparagraph 2.2.15.1.2.

Verification of Discrete Output I nterfaces (subparagraph 2.2.15.1.2.1)
Purpose/I ntroduction:

Appropriate discrete outputs may be used by the ADS-B Transmitting device to provide
Mode Status and Failure Monitoring information to other users or monitoring equipment.
When implemented, all discrete outputs shall provide appropriate diode isolation to
prevent sneak current paths.

M easurement Procedure:

TBD

Verification of Digital Communication Output Interfaces (subparagraph
2.2.15.1.2.2)

Purpose/Introduction:

Appropriate Avionics Digital Communication output interfaces shall be implemented by
the ADS-B Transmitting device to provide status and data communication to other user
or monitoring equipment. Such output interfaces shall implement appropriate error
control techniques (i.e., parity as a minimum) to ensure that datais properly delivered to
other user or monitoring equipment.

M easurement Procedure:

IBD

Verification of ADS-B Receiving Device I nterfaces (subparagraph 2.2.15.2)
No specific test procedure is required to validate subparagraph 2.2.15.2.

Verification of ADS-B Receiving Device I nput Interfaces (subparagraph 2.2.15.2.1)
No specific test procedure is required to validate subparagraph 2.2.15.2.1.

Verification of Discrete I nput I nterfaces (subparagraph 2.2.15.2.1.1)
Purpose/I ntroduction:

Appropriate discrete inputs may be used to provide the ADS-B Receiving device with
configuration and control information. When implemented, all discrete inputs shall
provide appropriate diode isolation to prevent sneak current paths.
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M easurement Procedure:

TBD

Verification of Digital Communication Input I nterfaces (subparagraph 2.2.15.2.1.2)
Purpose/Introduction:

Approved Avionics Digital Communication interfaces shall be used to provide all digital
data parameters (including control information) to the ADS-B Receiving Device. Such
input interfaces shall implement appropriate error control techniques (i.e., parity as a
minimum) to ensure that data is properly delivered to the ADS-B Receiving device
control and Report Assembly functions.

M easurement Procedure:

TBD

Verification of Processing Efficiency (subparagraph 2.2.15.2.1.3)
Purpose/Introduction:

The ADS-B Receiving Device input processing function shall be capable of efficiently
processing al data input interfaces in a manner that ensures that the most recent update
received for all required data parameters is made available to the Report Assembly
function.

M easurement Procedure:

TBD

Verification of ADSB Receiving Device Output Interfaces (subparagraph
2.215.2.2)

No specific test procedure is required to validate subparagraph 2.2.15.2.2.

Verification of Discrete Output I nterfaces (subparagraph 2.2.15.2.2.1)

Purpose/Introduction:

Appropriate discrete outputs may be used by the ADS-B Receiving device to provide
Mode Status and Failure Monitoring information to other users or monitoring equipment.
When implemented, all discrete outputs shall provide appropriate diode isolation to
prevent sneak current paths.

M easurement Procedure:

TBD
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24.17.2

Verification of Digital Communication Output Interfaces (subparagraph
2.2.15.2.2.2)

Purpose/Introduction:

Appropriate Avionics Digital Communication output interfaces shall be implemented by
the ADS-B Receiving device to provide status and data communication to other user or
monitoring equipment. Such output interfaces shall implement appropriate error control
techniques (i.e., parity as a minimum) to ensure that data is properly delivered to other
user or monitoring equipment.

M easurement Procedure:

IBD

Verification of Power Interruption (subparagraph 2.2.16)
Purpose/I ntroduction:

The ADS-B transmitting and/or receiving equipment shall regain operational capability
to within its operational limits within two seconds after the restoration of power
following a momentary power interruption.

Note: The ADS-B transmitting and/or receiving equipment is not required to continue
operation during momentary power interruptions.

M easurement Procedure:

TBD

Verification of Compatibility with Other Systems (subparagraph 2.2.17)
No specific test procedure is required to validate subparagraph 2.2.17.

Verification of EM1 Compatibility (subparagraph 2.2.17.1)
Purpose/Introduction:

The ADS-B transmitting and/or receiving equipment shall not compromise the operation
of any co-located communication or navigation equipment, or ATCRBS and/or Mode-S
transponders. Likewise, the ADS-B antenna shall be mounted such that it does not
compromise the operation of any other proximate antenna.

M easurement Procedure:

TBD

Verification of Compatibility with GPS Receiver s (subparagraph 2.2.17.2)
Purpose/I ntroduction:

The ADS-B transmitting and/or receiving equipment shall not compromise the operation
of aco-located proximate GPS receiver.
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M easurement Procedure:

TBD

Verification of Compatibility with Other Navigation Receivers and ATC
Transponder s (subparagraph 2.2.17.3)

Purpose/l ntroduction:

The ADS-B transmitting and/or receiving equipment shall not compromise the operation
of VOR, DME, ADF, LORAN, ATCRBS or Mode-S equipment installed in a proximate
location.

In addition, the ADS-B receiver must be fully operational when located in close
proximity of an ATCRBS or Mode-S transponder.

M easurement Procedure:

IBD
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