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SUMMARY

This paper issubmitted in support of Action Item 4-16: “ s getting accur ate enough
UTC timefor range validation achievablein low cost GPS receiver s?”

Theanswer is, “YES.”
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While not attempting to define “low cost,” our local GPS experts at UPS Aviation
Technologiesinform methat a GPS WAAS engine can provide a time mark pulse
that occursapproximately once per second, with a tolerance on the accuracy of the
time mark pulsethat iswell under 500 nanoseconds. Adding another 200
nanoseconds for therisetime of the pulse (as specified in ARINC 743A, Attachment
8) gives an accuracy on thetime of occurrence of thetime mark pulsethat iswell
under 700 nanoseconds.

Cable delays between the GPS receiving antenna and the GPSreceiver, or between
the GPSreceiver and the ADS-B transmitting device (e.g., Mode S transponder) can
be calibrated out if necessary. These would be on the order of 10 nanoseconds per
meter. Thus, if the total cable length (antennato GPSreceiver, and GPSreceiver to
ADS-B transmitting or receiving device) were lessthan 30 meters, | would expect
that the accuracy of the time mark pulse with respect to UTC would still be within 1
micr osecond.

Let usallow 1 microsecond tolerance for the accuracy of the time mark pulse on
board the transmitting aircraft as delivered to the ADS-B transmitting device. Let
us allow another 1 microsecond tolerance for the accuracy of the time mark pulse on
board thereceiving aircraft asdelivered to the ADS-B receiving device. To be
pessmistic, allow another 1 microsecond for processing delaysin the ADS-B
transmitting and receiving subsystem. That gives us a tolerance of 3 microseconds
for the passive range measurement accuracy. Radio wavestravel at about 300
meter s per microsecond, so 3 microseconds translates to a range accuracy of 900
meters, or about half a nautical mile.

| think that even an accuracy of 1 nautical mileissufficient for the purpose of
validating the range from the ADS-B transmitter to the ADS-B receiver. | conclude,
therefore, that accurateenough UTC timefor thisapplication is can be achieved
from GPSrecevers.
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