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SUMMARY
Testing has been completed on all four DME interrogators. Thereply
efficiency testsarevery similar across all modelstested, with variance

in only the SIR tolerated by each DME.
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Summary of collected data

* Testing completed on four DME interrogators

— Bendix King KD-7000, circa1978

— Narco DME-890, GA equipment, recently purchased
— Honeywell KDM-706A EuroEean)
— Rockwell-Collins DM E-900 (European)

o ASOP/BSOP measurements

ASOP isthe UAT leve that renders the DME unable to acquire
BSOP isthe UAT level that causes the DME to break lock
number reported was observed in 4 out of 5 measurements

as afunction of frequency offset at 100% test-set reply efficiency
as afunction of test-set reply efficiency at zero frequency offset

e Additiona measurements

— sengitivity measurements _ _

DME performance against a constant phase signal (sanity check)
time domain captures of interference, overlapped pulses, etc.
spectrum captures of UAT and DME signals

some UAT duty-cycle measurements leftover from previous trials
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Test-bed block diagram
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Data Notes

* Reply efficiency tests were measured at 10,
20, 30, 50, and 100%. If thereisno data
point, it means that the DME could not be
made to operate at that reply efficiency.

o Effects seem to depend on SIR given that
the signal iswell enough above sensitivity.
he SIR begins to degrade in the Narco w/
sighal @ -75 dBm, only 5-6 dB above
sensitivity
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Bendix King KD-7000
Freguency Offset Test
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Bendix King KD-7000
Reply Efficiency Test

Reply Efficiency (%)
0 10 20 30 40 50 60 70 80 90 100

-50

—4— BSOP-DME @ -68
—o— BSOP-DME @ -83
—+—— ASOP-DME @ -83 .60
—&— ASOP-DME @ -68

- - - - DME Sensitivity =l
@D
)
70 @
o
Ay pany @ @
o
<
80 &
=
[ﬂ/ W@
3
A 4 —
G—— —— 90
Z( /
-100

UAT-WP-6-14




Bendix King KD-7000
CW testing: DME level -83 dBm

UAT Frequency Offset (MHz)
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Narco DME-890
Freguency Offset Test

Frequency Offset (MHz)
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Narco DME-890
Reply Efficiency Test
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Narco DME-890

CW testing: DME level -75 dBm
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Honeywell KDM-706A
Frequency Offset Test
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Honeywell KDM-706A
Reply Efficiency Test
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Honeywell KDM-706A
CW testing: DME level -83 dBm
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Rockwell-Collins DM E-900
Frequency Offset Test
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Rockwell-Collins DM E-900

Reply Efficiency Test

Reply Efficiency (%)
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Rockwell-Collins DME-900
CW testing: DME level -83 dBm
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Comparison of all DME
Frequency Offset Tests

3 2 1 Frequency Offset (MHz) 1 2 3
-75 dBm DME Reply 0
A— DME-890@-75 10
— r— -83 dBm DME Reply )
—o— DME-900@-83 20
—&— KD-7000@-83
—o— KDM-706A@-83 / -30
-40
-50
-60
-70
| -80
V '90
-100

UAT-WP-6-14 17

(wgp) oA 2ouUsIa}Ia1U|




Comparison of all DME
CW Interference Tests
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Comparison of all DME
Reply Efficiency Tests

Reply Efficiency (%)
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Conclusions

* Frequency offset performance varies some
from model to model, beyond smply SIR.

* Reply Efficiency tests are very similar
across all models tested, with variance in
only the SIR tolerated by each DME.

* All of the DMEstested appear relatively
resilient to UAT interference
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Alternative proposal to
pulse-level smulation

In looking at the collected data, it has become apparent that there is another way to
judge whether or not a DME will be able to operate in a given UAT environment,
involving fewer assumptions and more directly applying measured data to the model.
The results of the Reply Efficiency tests show that the DME operates when replies
arrive a the receiver with a certain SIR 30% of the time or better, and only interference
the rest of thetime. The UAT traffic scenario can be conservatively reduced to this
identical scenario, so that the measured and simulated data can be directly compared.
This method does not assume anything about what happens at the pulse level nor

does it require knowledge of the DME’s Theory of Operation. All of thisisinherent in

the measured data.
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Concepit:

Each rectangle on the timelines below represents a window in which aDME reply is expected. Therectangleis
marked with a - if there was no pulse pair present, with a / if there was a pulse pair but it has an SIR less than

some value A, with an X if there was a pulse pair with an SIR equal to A, and with a * if there was a pulse pair

with an SIR greater than A. The first timeline can be directly derived from the JHU/APL UAT interference scenarios.
We can make a conservative approximation to that timeline by replacing al /’swith -’s, i.e. replacing heavily
interfered replies with no reply at all. The resulting timeline can be further conservatively approximated by

replacing the *’swith X’s, i.e. increasing the interference level on al arriving replies. Thisfinal timeline (with
appropriately chosen A, of course) is equivalent to what was measured on the bench in the Reply Efficiency curves.

If the percentage of windows with an ‘X’ is greater than 30 (30% is above the critical value for all recelvers measured
to date), then we can safely assume that the DME will operate in the simulated environment.

(-) no reply present

(/) reply present, SIR< A
( reply present, SIR = A
(*) reply present, SIR > A
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Procedure:

The procedure to use the data in thisway is very simple. If the inequality

Ry>P(SIR> X)>0.3

holds true, where

P(SR> X) =1- gad\IUAb(DME- X) XL uAT g
T 7

Ry = Ground Station Reply Efficiency,

and Ny 1> ome.x) 1S the number of UAT messages stronger than the DME signal level (in dB) minus X, L, isthe
length of the UAT messages (in seconds), and T is the total time, then the DME can be expected to operate in the
simulated environment.
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Model Assumptions

« DME Replies are uniformly distributed in
time.

e The presence of UAT signal does not affect
the DME receiver except when interfering
with apulse pair. This has been shown to
be afair assumption for the KD-7000.
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