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1. PROGRAM FORMULATION AND IMPLEMENTATION
A. Introduction
1. Background

In the design of a Discrete Address Beacon System (DABS) to up-
grade the existing air traffic control system, one of the more important decisions
is the choice of DABS-uplink and downlink frequencies and modu]afion schemes, The
use of existing ATCRBS channels and modulation type (PAM) is desirable for then the
DABS system could operate within existing frequency band allocations and equip—-
ment compatibility between the two systems would be maximized. Compatibility is
particularly important since it will be necessary to maintain both ATCRBS and
DABS capability during the 5 - 10 year transition period. Transponder com-
patibility implies, of course, that DABS transponders will be able to provide
standard ATCRBS capability during this period. DABS transponder cost will be
minimized if common components are used wherever possible. However, as the degree
of commonality s increased, the potential for interference between the two sys-
tems is also increased. Both uplink and downlink interference can occur from
common channel use and in each link the mutual interference may be from DABS to
ATCRBS or from ATCRBS to DABS.

2. Bench Testing Program

In April 1972, an experimental program was initiated to provide

data for designing the DABS uplink interrogations so as to minimize interference

between ATCRBS and DABS. This DABS/ATCRBS Bench Testing Program measured typical



ATCRBS transponders to determine their response to candidate DABS uplink modula-
tion schemes on 1030 MHz (the existing ATCRBS uplink fréquency). A detailed
report covering the resuits of the bench testing program has been published [1]
and a brief summary is given here.

The bench tests were conducted on 22 different transponder samples inctuding
representative air carrier and general aviation transponders and one military
transponder. While the bench tests examined only one transponder of each model,

they were intended to provide insight into the general response of a broad cross-

section of the ATCRB!

=

opulation.

The first series of bench tests investigated the use of ATCRBS-Tike PAM
formats and PAM waveforms with non-standard ATCRBS pulse characteristics. It
was found that ATCRBS transponders responded with significant false reply and
suppression rates to both ATCRBS-1ike PAM modulation and to PAM modulation with
non-ATCRBS pulse widths and spacings, and thus eliminated the possibility of

using PAM waveforms for DABS ub]ink data transmissions. The use of non-PAM

(A Y 1 i b (il 4 LR : LA PRIV

and FSK) was also investigated, and although the probability of
false reply and suppression triggering was reduced, a significant number of the
transponders tested did respond to these waveforms.

Since DABS could not rely on the invisibility of PAM, PSK, or FSK alone to
prevent false replies from ATCRBS transponders, it was necessary to investigate
an alternative scheme. In this scheme, a DABS message was preceded by a two-

pulse preamble designed to intentionally suppress all ATCRBS transponders. Having

y suppressed the transponders, continued invisibility relies on
either: (1) a short message duration (less than one ATCRBS suppression period),
(2) partial invisibility, or (3) the resuppression capabilities of the DABS
message waveform to prevent ATCRBS transponders from replying to the DABS

interrogations.



It was found that, irrespective of modulation type, ATCRBS transponders gen-
erally will not reply to DABS messages of length less than 30 usec following a
suppression preamble, provided the interrogation level (preamble and message)ex-
ceeds 3 dB above MTL. (This 30 usec interval is equal to the 25 usec minimum
specified suppression period plus the 5 usec required for a valid Mode-2 {military)
interrogation.) Further, it was found that in almost every transponder the sup-
pression preamble fails to suppress the transponder reliably at interrogation
levels near MTL, i.e., replies are observed even with the suppression pair present.
Two schemes were investigated for improving the reliability of suppression at these
interrogation levels; (1) increasing the transmitted peak power of P2 relative to

P, and the message, and (2) increasing the transmitted peak of both Py and P, rel-

1
ative to the message. In about 80% of the transponders tested, a 1 dB increase in

the peak power of the preamble produced about the same reduction in the maximum
reply rates per interrogation for either of the two schemes. It was found that
a 2 or 3 dB increase in the level of P2 alone produced no further improvement
over that achieved by a 1 dB increase, while the most notable improvement was
obtained when both P1 and P2 were increased by 3 dB relative to the message.
It is uncertain whether an increase in the transmitted peak power of the pre-
amble will actually be required in the DABS system since the noted 1mprovemehts
are applicable only to a narrow range of interrogation levels near MTL. It was
concluded that the DABS uplink interrogation may be safely transmitted with the
peak power of the preamble equal to that of the message unless future experience
at the system level clearly indicates a need for more reliable suppression.

In investigating the modulation type for the message following the preamble,

it was determined that PSK has a slight advantage over PAM in terms of invisibility



to ATCRBS transponders. FSK was dropped from consideration because it offered
no compelling cost or performance advantages over PAM or PSK. Since PSK haé
known signal-to-noise and signal-to-jamming performance advantages over PAM, it
is a more desirable choice for DABS message modulation.

One of the required interrogation modes in the proposed DABS system is the
acquisition A11-Call mode in which previously unidentified DABS transponders are
requested to respond with their DABS identification. An efficient way to schedule
A11-Call interrogations is to include them with every ATCRBS Mode-A interrogation
by the addition of some special characteristic to the ATCRBS interrogation. This
additional characteristic must not alter the response of standard ATCRBS trans-
ponders to the interrogation and it must indicate that the interrogation is a DABS
A11-Call early enough to allow sufficient time for the DABS transponder to inhibit
an ATCRBS reply before transmitting the proper DABS acquisition response. Tests
were conducted which investigated the response of ATCRBS transponders to two
candidate DABS A11-Call acquisition mode interrogations. Two schemes were
investigated for adding the A11-Call capability to the ATCRBS Mode-A interro-
gation: (1) introduction of 180° phase reversals within P and P3, and (2) trans-
mission of an extra pulse following the P3 pulse.

Of the two methods investigated for DABS/ATCRBS discrimination, PSK within
the standard ATCRBS pulses was not recommended since it reduced the sensitivity
of a large fraction of the transponders, some as much as 9 dB. The scheme .
using an additional pulse following a standard Mode-A interrogation was recommended

since it was found to have no effect on the performance of ATCRBS transponders.
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1. General
Since the conclusions of the bench tests were based on a small
sample of ATCRBS transponders, field tests on a larger sample of transponders
were required to verify the bench test based conclusions regarding DABS upiink
transmissions. The remainder of this report summarizes the results of the
field tests.
he data to be presented in this report was obtai

ponders operating in situ in a random sample of aircraft. These tests were

intended only to yield more data than was available from the previous series of
bench tests and were not intended as tests of installation influences or as a
competitive evaluation of units of different manufacture. The tests were per-
formed on private and business aircraft as they became available resulting in a
random selection of transponder types.

As a compromise between realistic measurements, which would have involved
a highly instrumented flight program, and the desire to minimize cost and time
duration, the tests were performed with the aircraft parked on a suitable run-up
pad and the mobile test van parked nearby. The aircraft's engine and radio/nav-
igation equipment were operated during the 10 to 15 minutes required to test '
the transponders. Coupling between the equipment located in the van and the

aircraft under test was accomplished through the use of a horn antenna as

illustrated in Fig. 1.
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Fig. 1. Typical Test Setup.



2. Sites
The tests on general aviation aircraft were conducted at 6 air-
ports in Massachusetts and 2 in New Hampshire. The airports are listed in

Table 1 below, along with the number of transponders tested at each location.

Table 1. Number of Transponders Tested at
Each Airport Location.

Airport No. of Transponders Tested

Norwood 15

[0}

Bedford

Nashua (N.H.)

Manchester (N.H.)

Beverly 1
Mansfield

o o o O W

Plymouth 1
Tewksbury

Total Tested 70

3. Schedule
| The project was initiated in late April 1973 following the formal
completion of the Bench Testing Program. In an effort to insure at least 50
working transponders in the sample, the field tests were conducted on 70 general

aviation aircraft and were completed by late May 1973,



4,  Summary of Tests

Three tests were performed: a basic ATCRBS operational check;
measurement of ATCRBS transponder response to the proposed DABS Al1-Call trans-
mission, and measurement of ATCRBS transponder response to the proposed DABS
interrogation transmission. The three tests are summarized in the following
paragraphs.

The basic ATCRBS operational checkout determined if the transponder was
operating properly when subjected to standard ATCRBS 1nterrogat1ﬁg waveforms.

This was important since the selection of the proposed DABS uplink transmissions
was based on the response of properly operating transponders, and the verification
of the uplink selections would also require operational transponders. The pre-
Timinary tests also included measurement of the relative MTL* (sensitivity) to
Mode-A interrogations and the observation of the response over the 50 dB opera-
tional range specified in the ATCRBS National Standard. The relative MTL mea-
surement was necessary for comparison with the measured sensitivity to DABS All-
Call interrogations.

The proposed DABS All1-Call transmission consists of a P4 pulse added to a
standard Mode-A interrogation. The P4 pulse is a 0.5 usec pulse Tocated 1.5 usec
following the leading edge of the P, pulse. The DABS Al1-Call test included a
measurement of the relative MTL, and observation of the response over the range |
of interrogation levels from MTL to 50 dB above MTL. Since the DABS-AT1-Call will
be actually part of the ATCRBS Mode-A interrogation, the possible adverse effects
on the ATCRBS transponder performance of this uplink transmission had to be examined

over the entire operational range of the ATCRBS signal levels.

FMTL = Minimum Triggering Level, based on a reply probability of 90%.



The proposed DABS interrogation transmission consists of an ATCRBS P]-P2
suppressing preamble followed by 25 usec of 4 Mb/s PSK data. The separation

between the trailing edge of P2 and the beginning of the message was 0.5 usec.

Tha dnuicihility of +hi
The invisibility of this DABS up

the range of interrogation levels over which each ATCRBS transponder replied to
this transmission and the maximum observed reply rate within that range., Since
replies to this uplink transmission are generally due to unreliable operation of
the ATCRBS suppression circuitry at interrogation levels near MTL, this test was
conducted with preamble to message peak power ratios of O, +1, énd +3 dB. This
test was intended to check the improvement in the reliability of the intentional

suppression when the transmitted peak power of th

F I ey |
i

suppressing preamb

[+

increased relative to the peak power of the message. Two preamble schemes were
investigated: (1) with transmitted peak power of P, increased relative to P]
and the message, and {(2) with the peak power of both P, and P, increased relative
to the message.
C. Implementation
1. General
A mobile test van was outfitted with the necessary instrumentation
and equipment. This equipment simulated the transmitter and receiver portion? of
a DABS/ATCRBS ground interrogator. Coupling to the transponder antenna was
accomplished by means of a test horn antenna which was connected to the test equip-
ment in the van by a coaxial cable.
2. Transmitter
A block diagram of this instrumentation is shown in Fig. 2. Two
pieces of special test equipment, the DIM (DABS Interrogator Modulator) and the

MCU (Modulator Control Unit), which had previously been constructed for general
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DABS program testing, were installed in the test van. The DIM contains an
oscillator which was used as the RF sourcé of the transmitter. The DIM has a
nominal power output of +10 dBm and was operated at a stable frequency of 1030 MHz.
The DIM accepts the modulating signa1s directly from the MCU. Most of the
modulating signals, P]-P3, P]—PZ-P3, P1-P3~P4, and P]-P2 with 0.25 usec PSK message
bits were generated by the MCU. The adjustable ratio of preamble to message

power required that the preuinble be generated externally from the MCU. Thus, for

the DABS interrogations transmissions, th

il e i el

preamble and message were generated in
two separate channels and passed through a power combiner before_being amplified
in the TWT amplifier. They were then filtered and sent to the horn antenna.
The MCU was driven by the output of a pulse generator which established the
system PRF of 500 Hz.

3. Receiver

Signals received by the horn antenna were passed through a cir-

culator and a

Filter (1090 MHz) and coupled to a spectrum analyzer and
a crystal detector. The output of the detector was amplified and displayed on
an oscilloscope. The detected output was also fed into a counter where the
actual reply counts per interrogation were monitored. The counts were averaged
over a period of one second. :

4. Antenna

The L-band horn antenna used to couple signals between the test

| o dinmmemnndan an i i ]
set-up and the transponder antenna (see Fig. 3) was mounted on a fixture with

absorbing material on the ground immediately in front of it. Provisions were

made for raising the horn so that the top of it was about 9 in. above the lowest

1
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Fig. 3. Test Horn Antenna.




point on the transponder antenna. The distance from the horn to the antenna
was normally set at 70 inches. The horn was coupled to the test van by means of
a 48 ft coaxial cable.

Because the information sought was to be based on relative MTL only,
precise coupling measurements were unnecessary. (Coupling measurements were
conducted on a few aircraft, to provide an approximate calibration of the
coupling loss.)

The CW Teakage from the test van was -85 dBm or lower.

5. Test procedure
A detailed and standardized test procedure was used throughout
the tests. Upon arrival of the aircraft to be tested, two members of the crew
would position the horn antenna and check the test set-up. The third member
of the crew would record aircraft and transponder type data and instruct the
pilot in the method of conducting the test.

The pilot was then asked to start thé engine, turn on all radio/navigation
equipment, and operate the transponder on Mode-A Code 0000. As soon as the
testers detected reply signals from the transponder, the test routine outlined
in Table 2 was started. The test was accomplished in approximately 10 minutes

if no unusual circumstances were encountered.

13



C.

6.
7.

8.

12.
13,

Table 2.

Basic ATCRBS Operational Check

Action

Turn on transponder, set to
Mode-A and 0000 Code

Switch MCU to Mode-A (P
adjust system output 1evé1
for replies if necessary

Switch MCU to Mode-A with SLS
(P-I"P -

Switch MCU to Mode-A, Adjust
sysEem output attenuator for
MTL**

STowly increase system output
to 50 dB above measured MTL

Switch MCU to P P3 P4

Test Procedure.

Stowly decrease system ouput 1eve]

Adjust system output attenuator

for MTL

Set MCU for DABS interrogation
(P1&P2)/Message = 0 dB

Increase system output to 50 dB

above MTL

Slowly decrease system output
level, record range(s) of

ATCRBS Response to DABS Interrogation

with

interrogation levels over which
replies are abtained and maximum

observed reply rate

Repeat steps 9, 10,,and 11 for
(P &P, )/Message 1fand 3 d8

Set MCU for DABS 1nterrogat1on
with P, /(P iMessage) = O dB
repeat steas 9 through 12

*
MCU

*%k

MTL

[}

il

Modulator Control Unit.

Minimum Triggering Level,

1 4B test added for tests 21-70.
TTStep 13-added for tests 36-70.

14

Measurement

Replies to standard ATCRBS
interrogations

Suppresses upon receipt of
interrogation with SLS

Relative MTL (Sensitivity to
Mode-A interrogations)

Observe response to Mode-A
over 50 dB range

ATCRBS Response to DABS Al1-Call Interrogation

Observe response to DABS All-
Call over 50 dB range

Relative MTL {Check if DABS A11-Call has

affected trans. sensitivity to Mode-A)

Check for replies to DABS
fnterrogation

Check for replies to DABS
interrogation

Check for replies to DABS
interrogation

based on reply efficiency of 90%.



IT. TEST RESULTS

A Basic ATCRBS

it

Check
In the first field test, the basic operation of the transponder was
checked. If a transponder was found defective in any way, the remainder of the
tests were omitted. Possible reasons for a no test decision were: (1) failure
of a transponder to respond properly to Mode-A interrogation, (é) failure of
transponder to suppress upon receipt of a P, suppression pulse with a Mode-A
interrogation, (3) squitter*(transponder replies in the absence of valid inter-

..... Ld oaimm )

rogations), and (4) wer. (For some transponders

(9 St wr LIl AV neNeT

the power was so low that the return signal to the test van was practically
undetectable. In these cases, the antenna horn was moved as close as possible
to the transponder antenna in an effort to maximize the coupling.)

The transponders in the sample which were not tested and the reason for this

are given in Table 3. These transponders do not appear in any subsequent data

piots.
Table 3. "No Test” Transponders
Reason . Test Numbers
Failure to respond  ___________.__ @ * '
properly to Mode-A
Failure to suppress = =----w-===-===-- (::)

Squitter  m-eessceme---- @ %

Insufficient transponder oM 6D G
output power .

*Nationa1 Standard allows some squitter (Ieés than 30 false replies per second),

but it was felt that this interfered with the invisibility check.

**Circled numbers, i.e.,{1), refer to test number and are cross-referenced to
transponder model in Appendix A. This notation is used in all subsequent data

plots.

15



B. Response to DABS All-Call
Since the proposed DABS Al1-Call interrogatioh will be part of the

standard ATCRBS interrogations, this test was included in the field test
measurements to insure that the DABS Al11-Call interrogation does not degrade the
performance of the ATCRBS system byﬁ (1) reducing the sensitivity of ATCRBS trans-
ponders to standard ATCRBS interrogations (when included within DABS Al11-Call),
and (2) effect the response over the ATCRBS operational range from MTL to 50 dB
above MTL. The DABS A11-Call interrogation consists of a standard ATCRBS Mode-A
interrogation followed by a 0.5 usec P4 pulse whose leading edge starts 1.5 usec
after the leading edge of P3.

Sensitivities (MTL's) to Mode-A and proposed DABS A11-Lall interrogations as
measured (raw data) are presented in Appendix B. The distribution of transponders
as a function of "change in measured MTL" is given in Figure 4. The results
show that over 90% of the transponders tested exhibited no significant change in
measured MTL and that none of the transponders indicated any response effect as
observed over the entire ATCRBS input range. Of the three transponders which did
exhibit a change of 1.5 dB or greater, all resulted in an apparent increase in
the transponder sensitivity. It is therefore, reasonable to conclude that the

proposed DABS Al1-Call interrogation will not adversly effect the operation of

the ATCRBS system.
C. Response to DABS Interrogations

The proposed DABS uplink interrogation was based on the premise that

Al o
Lie

a b

if an ATCRBS transponder is intentionaliy suppressed at the be

U R -
ning o1

gin
interrogation, it should not reply to any DABS message transmitted within the
duration of th: suppression period. However, the bench tests showed that

almost every transponder tested failed to suppress reliably in a small range

16



18-4-15%50 __ LiIMITS OF REASONABLE __|
EXPERIMENTAL ERROR

NUMBER 2 d8

OF 3
TRANSPONDERS .-‘—’
8 e
i

2.5dB
) £
DOIOD
0/00.0.0
00500
I I | | I S I

) -0.5 -1.0 -1.5
i

OMTL =MTL MODE-A_MTL DABS ALL-CALL(dB)

62
DD
&

-1.5 1.0

Fig. 4. Distribution of Transponders as a Function of Change in Measured MTL to
Mode-A and DABS A11-Call Interrogations.

17



of interrogation levels near MTL. ATCRBS transponders interrogated within this
range would reply to DABS interrogations. It was further determined that the
reljability of the intentional suppression could be improved by increasing the
transmitted peak power of the suppression preamble relative to the message.
This set of field measurements was intended to (1) check on the basic invisibi-
lity of the DABS uplink interrogation to ATCRBS transponders, and (2} provide
more data concerning the improved reliability of suppression with increasing
power of the preamble.

The conditions for this test were changed twice during the course of the
field measurements. The original plan called for testing with both preamble
pulses transmitted with a peak power of either 0 or 3 dB relative to the
message. After the first 20 transponders had been tested and the data examined,
an additional test was added to check the effect of a 1 dB preamble to message
power ratio. This additional test was included in the testing procedure for the
remaining transponders. With about half of the transponders yet to be tested,
another test was added in which only the transmitted peak power of P2 was
increased relative to P1 and the message.

The DABS interrogations used in these tests was a P]—P2 suppression pair
followed by 25 usec of 4 Mb/s random PSK data. Recorded in these tests were
the range of interrogation levels over which replies were obtained and the max-
imum reply rate within that range. (The reply counts were averaged over a
period of 1 sec. The maximum recorded reply rate was a consistent peak or
average over several periods.)

These measurements are given in Appendix B. With the DABS message restricted

to 25 usec following the end of the suppression pair preamble, it was not
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| expected that any ATCRBS transponder, exhibiting at least the minimum specified
suppression period of 25 usec, would reply to a DABS interrogation at signal
levels much above MTL. Only one of the field tested transponders did reply to
strong signals, but it was the on]y one of the 3 transponders of that type tested
which did so. (One transponder of this type which had been previously bench

Teon w» Tdad +
1 1 [

50 repiigd tron jgnal

F'a B
ong signais.

tested a 0 S )

One quarter of the transponders tested with the peak power of the preamble
equal to that of the message did not reply to DABS interrogations at any inter-
rogation Tevel. Seventy per cent of the transponders which did‘reply to such
interrogations, exhibited maximum reply rates which were observed at an interro-
gation level within + 2 dB of measured MTL.

Upon increasing the power of the preamble, two effects on the response of

CRBS transponders are observed: (1) a downward shift in the sensitivity range

A
and/or {2} a reduction in maximum observed reply rate within that range. It is
1ikely that the downward shift in sensitivity range would be less significant
in the system than a reduction in the maximum reply rate, even though the shift
is often accompanied by a reduction in the range of signal power over which
replies are obtained. If one is interested in making DABS interrogations in-
visible to ATCRBS transponders, the most significant measure of performanceiis
the maximum reply rate recorded over any range.*

An increase in the peak power of the preamble by 1 dB reduced the max imum

reply rates exhibited by almost all of the transponders which did reply to the

*Under all test conditions, the peak in reply rate counts was normally sharp,
indicating a fairly narrow range of interrogation Tevels over which a significant
fraction of the replies were observed.
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DABS interrogations. In approximately 40% of the cases in which the transponders
had been tested with both preamble schemes, the reductions produced by increasing
the peak power of both P-I and P2 by 1 dB were more significant (larger percentage
reduction) than those produced by;a 1 dB increase in the level of P2 alone. It
was further determined that increasing the level of P2 alone by 3 dB did not pro-
duce further reductions in the maximum reply rates of most transponders over the
reductions produced by the first dB increase. The most significant reductions in
the maximum reply rates were obtained when the transmitted peak power of both P]
and P2 pulses was increased by 3 dB. Tests with the later preaﬁble scheme showed
that only 18% of the transponders replied to more than 1% of the interrogations
(only in a small range of interrogation levels near MTL), while 70% of the trans-
ponders exhibited no replies at all. This is in contrast to the interrogation
with the peak power of the preamble equal to that of the message where 63% of the
transponders replied at rates greater than 1%, while only 25% exhibited no replies.

Figure 5 is an overall comparison of the effects of increasing the preamble
Tevel on the maximum reply rates of the transponders. The plots are on a per-
centage basis to facilitate comparison of the results of the 3 different sets
¢’ test conditions.

It should be noted that many of the field tested transponders exhibited
slightly higher reply rates than those measured in the laboratory with a preamble
to message power ratio of 0 dB, but in general, the trends in transponder re-

sponses followed those indicated by the bench test results.
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Percentage of Transponders Replying vs Maximum reply rate Per

Interrogation for (P1&P2)/Message = 0, 1, and 3 dB and P2/(P1&Message)
0, 1, and 3 dB.
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ITI. SUMMARY AND CONCLUSIONS

Overall results of these field measurements agree well with the bench test
results, verifying the previous conclusion that the proposed DABS uplink inter-
rogations do not interfere appreciably with ATCRBS transponders.

Specifically, the results showed that a DABS A11-Call in which a P4 pulse
is added to a standard Mode-A interrogation does not significantly affect the
sensitivity of ATCRBS transponders, nor does it affect their response over
the specified 50 dB ATCRBS operating range. It was found that the probability
of an ATCRBS transponder replying to a DABS interrogation, consisting of a P1wP2
suppression pair followed by 25 usec of 4 Mb/s PSK data, is zero over nearly the
entire ATCRBS dynamic range except for a small range of interrogation levels
around MTL. Replies to the interrogations over this range are due to inability
of the suppression pair to reliably suppress the transponders. It was further
found that the maximum reply rates exhibited by the transponders can be reduced
by increasing the trasmitted peak power of the P1-P2 preamble relative to the
message.

It is uncertain whether any increase in the transmitted power of the pre-
amble is required, since the noted improvements are applicable only to a narrow
range of interrogation levels near MTL. Only an extensive series of operational-

1ike flight tests can resolve this issue.
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- APPENDIX A

TRANSPONDER IDENTIFICATION

In the figures and tables in this report, the test results of individual
transponders are identified by test numbers to allow further analysis if desired.
A cross reference between test numbér and transponder model is given in Table A-1.

Figure A-1 shows the distribution of transponders tested by manufacturer
and model type; the distribution is typical of the general aviation transponder
population in the geographic area where the tests were performed.

The distribution of ownership of the aircraft is presented in Table A-2.
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Table A-1. Transponder Identification Numbers.

NO. Mfg Model Antenna No. Mfg Model Antenna
1 Bendix  TPR-610 Pole 36 Narco UAT-1 Blade
2 King KXP-750 Pole 37 Narco UAT-1 Blade
3 ARC 300 Pole 38 King KT-76 Pole
4 Narco AT-6 Blade 39 Narco UAT-1 Blade
5 King KT-75 Pole 40 Narco AT-50 Pole
6 King KT-76 Pole 41 Narco AT-50 Pole
7 King KXP-750 Pole 42 Genave Beta 500 Pole
8 Narco AT-50 Pole 43 Narco Fit. Grd. Blade
9 IFD Starlight Pole 44 King KT-76 Pole
10 Narco F1t. Grd., Blade 45 Regency - Pole
11 King KT-76 Pole 46 King KT-76 Blade
12 King KT-76 Pole 47 King KT-76 Pole
13 King KT-76 Pole 48 Narco AT-50 Blade
14 IFD Starlight  Stub 49 Regency - Pole
15 Narco AT-50 Pole 50 Narco Fit. Grd. Blade
16 Narco AT-50 Pole 51 Narco AT-50 Pole
17 ARC 300 Pole 52 IFD Century Blade
18 King KT-78 Pole 53 King KT-75 Pole
19 ARC 300 Pole 54 Narco AT-50 Pole
20 Narco AT-50 Pole 55 King KT-75 Blade
21 Narco UAT-1 Blade 56 Regency  505-1 Pole
22 ARC 300 Pole 57 ARC 300 Pole
23 Bendix - Blade 58 ? - Pole
24 Wilcox - Blade 59 ARC 300 Pole
25 King KT-76 Pole 60 King KT-75 Pole
26 Bendix - Blade 61 Narco UAT-1 Blade
27 Narco AT-50 Pole 62 Narco AT-50 Pole
28 Narco AT-50 Pole 63 King KT-75 Pole
29 Narco AT-50 Pole 64 Narco AT-50 Pole
30 Narco AT-50 Blade 65 Narco F1t. Grd. Blade
3] Narco AT-50 Pole 66 Regency  505-1 Pole
32 Wilcox 1014-A Blade 67 King KXP-750 Pole
33 King KT-75 Pole 68 Narco AT-50 Pole
34 King KT-75 Pole 69 King KT-76 Pole
35 ARC 300 Blade 70 Narco AT-50 Pole
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Table A-2. Ownership of General Aviation Transponders Tested.

Type Owner Quantity Owned
Air Charter, Flying Schools 26
Dealers, Avionics Shops 24
Private Individuals 16
Corporations and Businesses 4

Total Tested 70
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APPENDIX B

SUPPRESSION RELIABILITY vs PEAK POWER OF PREAMBLE
RELATIVE TO MESSAGE, AND RELATIVE MTL FOR MODE-A
AND DABS ALL-CALL INTERROGATIONS

Thi
LIEl

w
o
]
=]
1]

ATCRBS transponders to proposed DABS A11-Call and DABS uplink interrogations.

In the accompanying figures, the two right hand columns show, respectively,
the relative MTL measured with standard Mode-A interrogation, and the relative
MTL measured with DABS A11-Call. This is the data presented in reduced form in
Fig. 4 of the main text {see Section II-B).

The DABS interrogation data is presented as the range of interrogation
levels over which replies are obtained and maximum reply rate within that range.

Reply counts were averaged over periods of 1 second. The maximum recorded reply

accompanying figures, the range of interrogation levels over which a transponder
replies, has been normalized to the measured MTL of that transponder to Mode-A
interrogations. (The MTL measurements are referenced to the peak power of the
message.) The numbers in parentheses are the maximum reply rates recorded within
that range. The data shown includes all tests which were performed regarding
improvement in reliability of suppression as the peak power of the preamble is

increased relative to the message.
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"No Test," entered for all tests on a particular transponder, was based on

the transponder's failure to pass the basic ATCRBS checkout test (see Section II-A).
"No test," entered for particular preamble to message power ratios (in test

numbers 1 through 35) notes the fact that the test was not performed; test num-

bers 36 to 70 included the complete set of tests. Table B-1 indicates the

particular suppression reliability tests performed during each "segment" of the

field testing program (see Section II-C).

Table B-1. Suppression Reliability Tests.

Tests Performed : Test Numbers
(P.| & Pz)/Message =0, +3 dB 1 -70
(P] & Pz)/Message = 0y +1, +3 dB 21 - 70
(P1-& P2)/Message =0, +1, +3 dB
36 - 70
PZ/(P] & Message) = +1, +3 dB
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I.D. NUMBER
PREAMBLE
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Fig. B-1.
Raw data showing variation in reliability of suppression
when transmitted peak power of preamble is increased

relative to message and measured relative MTL for Mode-A
and DABS Al1-Call.
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ul x o<

& PREAMBLE KEY o

——

—~—

P,&P, 0 dB B (0.090) 77.4 | 77.4
P8P, 1 dB B2 777774 (0.030)

P, 1 dB NG TEST
P, &P, 3 dB , NG REPLIES

P, 3 d8 NO TEST
P,&P, 0 dB B i777 777 {0.070) 771 | 77.0
P.&P, 1 dB [PP7L777 727777774 (0.015)

P, 1dB NO TEST
Pi&P, 3 dB (0.005)

P, 3 dB NO TEST
P,&P, 0 dB {0.010} 785! 78.6
P &P, 1 dB NO REPLIES

P, 1dB NO TEST
P,&P, 3 dB NQ REPLIES

P, 3 dB NO TEST
P,&P, O dB No - -
PL&P, 1 dB Te

P, 1 d8 5
P8P, 3 dB T

P, 3 d6 | | | | | | | g

10 B8 6 4 2 0 -2 -4 -5 -8 -10
MTL [18-4-15959)

REPLY RANGE RELATIVE TO MTL (dB)

Fig. B-8.

‘Raw data showing variation in
when transmitted peak power o
relative to message and measu
and DABS Al1-Call.
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TRANSPONDER

1.0. NUMBER
PREAMBLE

EFFECTED

PREAMBLE LEVEL/
MESSAGE

-
e

18P, 0 dB
P1&P2 1 dB
P2 1 dB
P1&P2 3 dB
P2 3dB
P1&P2 0 ds
Pi&PZ 1 d8
P2 1 d8
P]&P2 3 dB
P2 3 dB
P1&P 0 dB
P]&P2 1 dB
P2 1 de
P1&P2 3 dB
P2 3 dB
P1&P2 0 dB
P1&P2 1 dB
P2 1 d8
P.'&P2 3 de
P, 3 dB

INTERROGATING WAVEFORM:

PREAMBLE FOLLOWED BY 25 wSEC RANDOM PSK MESSAGE,
uWSEC/BIT.
RANGE OF INTERROGATION LEVELS NEAR MTL OVER WHICH
ALL DATA NORMALIZED TOD REL-
NUMBERS IN PAREN-

c.2%

REPLIES ARE OBTAINED.
ATIVE MTL OF EACH TRANSPONDER.
THESES ARE MAXIMUM REPLY RATE WITHIN RANGE. (MTL
MEASUREMENT BASED'ON PEAK POWER OF MESSAGE.)

# - P, ATCRBS SUPPRESSING

MODE-A

PREAMBLE KEY

P, 8P, ZZA

P, ONLY S

RELATIVE MTL

—-—

NO REPLIES 75.4
NO REPLIES ,
NO TEST
o NO REPLIES
NO TEST
NO REPLIES 80.6
NO REPLIES
NO TEST
~ NO REPLIES
NO TEST
NO REPLIES 838
NO REPLIES
NO REPLIES
NO REPLIES
NO REPLIES
N, -
Te
S
T
18-4-15960
L { 1 | ] | |
10 s 4 2 ©0 -2 -4 -8 -8 -1
MTL
REPLY RANGE RELATIVE TO MTL (dB)
Fig. B-9.

Raw data showing variation in reliability of suppression
when transmitted peak power of preamble is increased

relative to message and measured relative MTL for Mode-A
and DABS Al1-Call.
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RELATIVE MTL
DABS ALL-CALL

75.5

80.5

83.6




e
|
Lo b
>
ow WO
Z0 pW o
o= E}_ <
a > [ ST
nz AW _om
=T wl mu
g 0O (]:‘Lvt-_l s>
e O =
= w
o
a

-
-
B

(37) P4P, 0 dB
P1&P, 1 dB

P, 1 dB

Pi&P, 3 dB

P, 3 dB

P1&P, 0 dB
P1&P, 1 dB

P, 1 d8

P,&P, 3 dB

P, 3 dB

(39) P,aP, 0 dB
PI&P, 1 dB
P, 14
P1&P, 3 dB

P, 3 d8

(30) PGP, 0 dB
Py&P, 1 db

P, 1 dB

P,&P, 3 dB

P, 3 d8

INTERROGATING WAVEFODRM: P - P, ATCRBS SUPPRESSING
PREAMBLE FOLLOWED BY 25 uSEC RANDOM PSK MESSAGE,
0.25 WSEC/BIT.

RANGE OF INTERROGATION LEVELS NEAR MTL OVER WHICH
REPLIES ARE OBTAINED. ALL DATA NORMALIZED TO REL-
ATIVE MTL OF EACH TRANSPONDER. NUMBERS IN PAREN-
THESES ARE MAXIMUM REPLY RATE WITHIN RANGE. (MTL
MEASUREMENT BASED ON PEAK POWER OF MESSAGE.)

RELATIVE MTL
MODE-A

PREAMBLE KEY
P, &P, P, ONLY ESSNY

-—

=
1

Pz A {0.350} 75.2

{0.150)
{0.107)

NO REPLIES

{0.105)

{0.0086) 73.0
NO REPLIES
NO REPLIES
NO REPLIES

NO REPLIES

{G.100) 72.5

NO REPLIES
(0.080})
NO REPLIES
0060y | |
10 a8 6 4 2 4] -2 -4 -6 -8 =10
MTL

REPLY RANGE RELATIVE TO MTL (dB)

Fig. B-10.

RELATIVE MTL
DABS ALL-CALL

75.6

73.2

76.2

Raw data showing variation in reliability of suppression
when transmitted peak power of preamble is increased
relative to message and measured relative MTL for Mode-A

anc DABS Ali1-Call.
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TRANSPONDER
1.D. NUMBER

G ~—

S
-
Y
w o T
E;E L)
50 wo
g 0
ot 2y
g ==
w
14
a

——
-

P1&P2 0 dB
P1&P2 1 dB
P2 1 dB
P1&P2 3 dB
P2 3 d8
P.I&P2 0 dB
P.I&P2 1 dB
P2 1 dB
P]&P2 3 dB
P2 3 dB
P.I&P2 0 dB
P.I&P2 1 dB
P2 1 dB
P1&P2 3dB
P2 3 dB
P.Ic?-P2 0 dg
P]&P2 ] d8
P2 1 dB
P.I&F‘2 3 dB
P2 3 dB

Raw data showing variation in
when transmitted peak power o
relative to message and measured

INTERROGATING WAVEFORMa Py - P, ATCRBS SUPPRESSING
PREAMBLE FOLLOWED BY 25 uSEC RANDOM PSK MESSAGE,
0.25 LSEC/BIT.

RANGE OF INTERROGATION LEVELS NEAR MTL OVER WHICH
REPLIES ARE OBTAINED., ALL DATA NORMALIZED TQ REL-
ATIVE MTL OF EACH TRANSPONDER. NUMBERS IN PAREN-
THESES ARE MAXIMUM REPLY RATE WITHIN RANGE. (MTL
MEASUREMENT BASED ON PEAK POWER OF MESSAGE.)

PREAMBLE KEY
P &P, P, ONLY

Te
s
T

NO REPLIES
NO REPLIES
NQ REPLIES
NO REPLIES
NO REPLIES

2273 (0.150)
NO REPLIES

vZZA (0.042)
NO REPLIES
777 (0.030)

P27 7777777777277 ZZZ77) (0.200)
EZZ273 {0.025)
EZZ7ZZ274 (0.100)
NO REPLIES

o4\ eZa0100)

10 8 6 4 2 Q -2 -4 -6 -8 -10
MTL

REPLY RANGE RELATIVE TO MTL {dB)

Fig. B-11.

and DABS Al1-Call.
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RELATIVE. MTL
MODE-A

—-—

66.0

72.5

73.0

RELATIVE MTL
DABS ALL-CALL

—-—

66.0

73.6

73.4

reliability of suppression
f preamble is increased
relative MTL for Mode-A




~  INTERROGATING WAVEFDRM: P, - ® ATCRBS SUPPRESSING
. o PREAMBLE FOLLOWED BY 25 uSEC RANODM PSK MESSAGE. -
e wo > 6.25 NSEC/BIT. - E 3
SW L3 WY RANGE OF INTERROGATION LEVELS NEAR MTL OVER WHICH 2q4 =9
5z Tk ~ & REPLIES ARE OBTAINED. ALL DATA NORMALIZED 70 REL- Wy W
O3 0 Y ATIVE MTL OF EACH TRANSPONDER. NUMBERS IN PAREN- . zZa =>4
ZZ Wi MUl THESES ARE MAXINUM REPLY RATE WITHIN RANGE. —(MiL "8 &
25 Euw 2= MEASUREMENT BASED, ON PEAK POWER OF MESSAGE.) o oo
k- w @ e <

x PREAMBLE KEY o

P, & P, P, ONLY (RS

—fe——
—llf—
fe—
——
-——

as) P&P, 0 0B [ (0.070)7] 71.5| 74.0
P8P, 1 dB {0.027)
P, 1 dB NSNSy (0.0565)
P &P, 3 dB EZA(G.00N
P, 3 ds S (0.080)
Py&P, O dB Q77777 77777277777 77777 (0.300} 75.0 | 74.7
Py&P, 1 dB (0.100)
P, 1 d8 AR {0.200)
P,&P, 3 dB NO REPLIES
P, 3 dB T (0.150)
-— TO +20dB
@ P1&P2 o db FITTITTTFIT 72T T T 77777777 7777777777 (0. 400) 82.2 : 82.0
P,&P, 1 dB A (0.190)
P, 1 d8 ] {0.250)
P&P, 3 dB : (0.020)
P, 3 d {0.160)
(48) PP, O dB (0.030} 77.0( 770
PP, 1 dB 0 (0001
1='2 1 dB . (0.020)
P,&P, 3 dB NO REPLIES
P, 3 48 L SS§eon) | g

10 8 3] 4 2 ¢ -2 -4 -6 ~8 -10
MTL 18-4-15963

REPLY RANGE RELATIVE TO MTL {dB)

Fig. B-12.
Raw data showing va riation in relia b'!'!'it“,’ Qf suppre‘ssion
when transmitted peak power of preamble is increased
relative to message and measured relative MTL for Mode-A

and DABS A11-Call.
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TRANSPONDER

-

1.D0. NUMBER

s
|
wi
WO Gw
;.g’E a0
=0 {_._.?fg
qw _jn
gb 2y
gu 2
wl
o
o

f—
e

-
—
e
R
~
o
[=9
w

P&P, 1 dB

3dB
3d8

dg,
dg
dB
dB
dB

W oW - -

dB
dB
de
dB
dB

W = — o

ds
dB
dB
dB
dB

W =~ O

Raw data showing variation in reliability of suppression

INTERROGATING WAVEFORM: P, -7, ATCRBS SUPPRESSING

PREAMBLE FOLLOWED BY 25 uSEC RANDOM PSK MESSAGE,

0.25 uSEC/BIT.

RANGE OF INTERROGATION LEVELS NEAR MTL OVER WHICH
REPLIES ARE OBTAINED. ALL DATA NORMALIZED TD REL-
ATIVE MTL OF EACH TRANSPONDER. NUMBERS IN PAREN-

THESES ARE MAXIMUM REPLY RATE WITHIN RANGE.
MEASUREMENT BASED ON PEAK POWER OF MESSAGE.

" PREAMBLE KEY
P, &P, 227 P, ONLY RSN

TO - 16 dB —» 222777774 (0.225)
TO -17.5 dB —»- 222777 (0.230)
TO-17 4B —-Aen (0.200)

TO-17dB —»[3 (0.225)
TO-16 8 dB —»ENNNny (0.225)

{0.025)
B {0.003)

{0.070)
NO REPLIES

{0.150)

{0.013)
NO REPLIES
NO REPLIES
NO REPLIES
NO REPLIES

{0.040}
{0.012)
(0.018)
0 (0.002)
Lo {.050)

H

1

MQODE -A

(MTL

RELATIVE MTL

—f—

o
™
O

69.0

73.0

78.0

_

10 8 6 4 2 o -2 -4 -6
MTL

REPLY RANGE RELATIVE TO MTL (d8)

Fig. B-13.

-8

-10

RELATIVE MTL
DABS ALL-CALL

——

o)
o
(o]

69.0

73.0

78.0

when transmitted peak power of preamble is increased

relative to message and measured relative MTL for Mode-A

and DABS Ali1-Call.
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INTERRDGATING WAVEFORM: P - P, ATCRBS SUPPRESSING

~
x = PREAMBLE FOLLDWED BY 25 uSEC RANDOM PSK MESSAGE. a7
doe ) o > o.25 uLSEC/BIT. — -
28 A Wl RANGE OF INTERROGATION LEVELS NEAR MTL OVER WHICH E2q =9
52 @5 & REPLIES ARE OBTAINED. ALL DATA NORMALIZED TO REL- Wy ow-
L2 Jm Y@ ATIVE MTL DF EACH TRANSPONDER. NUMBERS IN PAREN- Zo 23
=% Wi @D THESES ARE MAXIMUM REPLY RATE WITHIN RANGE. (MTL 52 &,
$5 T == MEASUREMENT BASED ON PEAK POWER OF MESSAGE.) i o
p w w b g

12 PREAMBLE KEY i T o

P‘ & P, P, ONLY (S

Vo

——

U o
———

53) P\ 4P, 0ds [ NO REPLIES 7750 | 755
PL&P, T dB NO REPLIES
P, 1dB NO REPLIES
Pi8P, 3 dB NO REPLIES
Py 3 dB NO REPLIES
PL&P, O dB | - (0.019) 72.0 | 72.0
P8P, 1 dB g (0.001)
P, 1 dB 8 (0.002)
P,&P, 3 d8 B (0.004)
P, 3 dB - NO REPLIES
(59) P,8P, 0 dB NO REPLIES 755 | 76.0
P1&P, 1 dB NO REPLIES
P, 1 d8 m REPLIES
Pi&P, 3 dB NO REPLIES
P, 3 d8 NO REPLIES
Pi&P, 0 dB (&idoz) 69.0 | 68.8
P8P, 1 dB NO REPLIES
P, 1 d8 (0.002)
PI&P, 3 dB NO REPLIES
P, 3 dB . | 4+ 1 | n~omepLiEs | |

10 8 6 4 2 c -2 -4 -8 -8 -10
MTL 15-4-15965

REPLY RANGE RELATIVE TO MTL ({(dB)

Fig. B-14.

Raw data showing variation in reliability of suppression
when transmitted peak power of preamble is increased
relative to message and measured relative MTL for Mode-A
and DABS Al1-Call.
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TRANSPONDER
1.D. NUMBER

INTERROGATING WAVEFDRM: P - P, ATCRBS SUPPRESSING

~

d FREAMBLE FDLLOWED BY 25 uSEC RANDOM PSK MESSAGE, 1 3 j
wo 0.25 wSEC/BIT. = -
Fu "_‘,’3 RANGE DF INTERRODGATION LEVELS NEAR MTL OVER WHICH Eﬁt = ©
25 mg REPLIES ARE OBTAINED. ALL DATA NORMALIZED TO REL- W, W
au ey ATIVE MTL DF EACH TRANSPONDER. NUMBERS IN PAREN- el a) > <_IJ
g& ml THESES ARE MAXIMUM REPLY RATE WITHIN RANGE. (MTL 'Eg Q
aw 52 MEASUREMENT BASED ON PEAK POWER DF MESSAGE .} d d ‘cg

w o© o<

g PREAMBLE KEY =]

Py & P, P, ONLY RSSSY

——f—
-p—
——
——

P8P, 0 dB (0.240) 72.0] 72.0
Pi&P, 1 dB {0.020) '

P, T d8 {0.080)
Pi&P, 3 dB NO REPLIES

P, 3 dB SN (0100}
Pl&P, O dB V722722777 (0.010) 78.0| 77.C
P&P, 1 dB NO REPLIES

P, 1dB (0.008)
P,&P, 3 dB . NO REPLIES

P, 3 dB NO REPLIES
P,&P, 0 dB (0.500) 7.0 | T1.0
P&P, 1 dB A (0.050])

P, 1 dB (0.200)
P,&P, 3 dB NO REPLIES

P, 3 d8 {0.130)

@‘i

Py&P, 0 dB NO REPLIES 71.0 | 71.0
P8P, 1 dB NO REPLIES

P, 1 d8 NO REPLIES
PP, 3 dB NO REPLIES

P2 3 dB ] | [ l NO lF"EPLJIES 1 | |

tQ 8 6 4 2 o] -2 -4 -8 -8 =10

MTL 18-4-15366

REPLY RANGE RELATIVE. TO MTL (dB)

Fig. B-15.

Raw data showing variation in reliability of suppression
when transmitted peak power of preamble is increased
relative to message and measured relative ML for Mode-A

and DABS Al1-Call.
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TRANSPONDER
I1.0. NUMBER

op.

P, - P, ATCRBS SUPPRESSING

~  INTERROGATING WAVEFORM:
- PREAMBLE FOLLOWED BY 25 uSEC RANDDM PSK MESSAGE.
W ﬂm 0.25 WSEC/BIT.
i W RANGE OF INTERRDGATION LEVELS NEAR MTL OVER WHICH
S5 S REPLIES ARE DBTAINED. ALL DATA NDRMALIZED TO REL-
S0 Y& ATIVE MTL DF EACH TRANSPONDER. NUMBERS IN PAREN-
%& gg THESES ARE MAXIMUM REPLY RATE WITHIN RANGE. (MTL
oW = MEASUREMENT BASED'ON PEAK POWER OF MESSAGE.)
E PREAMBLE KEY
i l P, & P, P, ONLY SNy
P.&P, 0 dB - NO REPLIES 7
P.&P, 1 dB NO REPLIES ,
P, 1 dB NO REPLIES
P&P, 3 dB NO REPLIES
P, 3 dB NQO REPLIES
P&P, 0 dB {0.020)
P8P, 1 dB NO REPLIES
P, 1d8 {0.010)
PP, 3 dB NO REPLIES
P, 3 dB B {0.003)
P,&P, 0 dB NQ REPLIES
P&P, 1 dB NO REPLIES
P, 1 dB NO REPLIES
P.&P, 3 dB NO REPLIES
P, 3 dB NO REPLIES
P&P, O dB {0.100)
P&P, 1 dB 777774 (C.030)
P, 1 dB s (0.080)
P,&P, 3 dB NO REPLIES
P, 3 dB | [ INNNNNNNNNNNNNNNN {0.055) , N
2 o] -2 -4 -6 -8 -10

REPLY RANGE RELATIVE TO MTL {dB)

Raw data showing variation in reliability of suppression

MTL

Fig. B-16.

RELATIVE MTL
MODE -A

-

o
@
(&}

62.8

72.0

79.0

RELATIVE MTL
DABS ALL-CALL

———

[}
N
o

62.6

72.0

79.0

when transmitted peak power of preamble is increased

relative to message and measured relative MTL for Mode-A

and DABS Al11-Call.
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TRANSPONDER
1.0. NUMBER

0-‘——

INTERROGATING WAVEFORM;

P, - P, ATCRBS SUPPRESSING

e
o) PREAMBLE FOLLOWED BY 25 uSEC RANDOM PSK MESSAGE,
ba S 0020 WSEC/BIT.
I o RANGE OF INTERROGATION LEVELS NEAR MTL DVER WHICH
25 -~/ REPLIES ARE OBTAINED. ALL DATA NORMAL1ZED 7O REL-
S0 W% ATIVE MTL OF EACH TRANSPONDER. NUMBERS IN PAREN-
Wl @B THESES ARE MAXIMUM REPLY RATE WITHIN RANGE. (MTL
Fu 32 MEASUREMENT BASED ON PEAK POWER OF MESSAGE.)
:: PREAMBLE KEY
& i P, 8 P, P, ONLY KN
P,&P, 0 dB B {0.300) ]
P&P, 1 dB @ (0.060) !
P, 1 d8 (0.100)
PP, 3 dB NO REPLIES
P, 3 d8 (0.150)
P,&P, 0 dB {0.020)
Pi&P, 1 4B NO REPLIES
P, ) dB NO REPLIES
P,4P, 3 d8 NO REPLIES
P, 3 d8 NO REPLIES
P,&P, O dB NO REPLIES
P &P, 1 dB NO REPLIES
P, 1 dB NO REPLIES
P.&P, 3 dB NO REPLIES
P, 3 dB NO REPLIES
P,&P, 0 dB No
PL&P, 1 dB T
P, 1 dB Eg
P&, 3 dB T
Pp 3 dB | | | L J
10 8 6 49 2 0 -2 -4 -8 -10

REPLY RANGE RELATIVE TO MTL (dB)

MTL

Fig. B-17.

RELATIVE MTL
MODE -A
RELATIVE MTL
DABS ALL-CALL

——
—-—

-
<
(8]
~
@
()]

64.6 | 64.6

65.5 | 65.5

Raw data showing variation in reliability of suppression
when transmitted peak power of preamble is increased
relative to message and measured relative MTL for Mode-A

and DABS AT1-Call,
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1.D. NUMBER
PREAMBLE
EFFECTED

TRANSPONDER
PREAMBLE LEVEL /

MESSAGE

—

0
1
1

LW W — - D

G G =t - D

dB
ds
dB
dg
dg

dB
dg
dB
dB
dB

dB
dB
dB
dB
dB

dB
dB
dB
dB

INTERROGATING WAVEFORM: P, -P, ATCRBS SUPPRESSING
PREAMBLE FOLLOWED BY 25 uSEC RANDOM PSK MESSAGE,

0.25% MSEC/BIT.

RANGE OF INTERROGATION LEVELS NEAR MTL OVER WHICH
REPI.TES ARE OBTAINED. ALL DATA NORMALIZED TO REL-
ATIVE MTL OF EACH TRANSPONDER. NUMBERS IN PAREN-

THESES ARE MAXIMUM REPLY RATE WITHIN RANGE.
MEASUREMENT BASED ON PEAK POWER OF MES3AGE.

PREAMBLE KEY
P, 8 P, P, ONLY

{0.300)
(0.050)
{0.080)

NO REPLIES
(0.100)

(0.050)
777773 (0.020)
RS (0.030)
NO REPLIES

{0.050)

)

(MTL

|

10 8 6 4 2 o} -2 -4 -6
MTL

REPLY RANGE RELATIVE TO MTL (dB)

Fig. B-18.

-8

-10

RELATIVE MTL
MODE-A

lff—

[}
~
o

68.5

RELATIVE MTL
DABS ALL-CALL

B

o1}
~
4]

68.5

Raw data showing variation in reliability of suppression
when transmitted peak power of preamble is increased
relative to message and measured relative MTL for Mode-A
and DABS A11-Call.
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