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1 Scope

This document details results of EMI Testing accomplished at Vandenberg Air Force Base
(VAFB), on the Gravity Probe B (GPB) space vehicle, during August 18-22, 2003. The purpose of the
testing was to determine if the functioning of the vehicle transponder interferes with the performance of
the GPS receiver. Please see LM Op Order EMC-001 (6-Aug-2003) for details of the testing procedure.

This document [] Does [X] Does not provide formal verification of GP-B requirements.
This document [] Does [X] Does not include constraints and restrictions for the Payload.

2 Analysis

Gravity Probe B uses two Trimble Tans Vector lll GPS receivers for on-board orbit determination
and time correlation. The receivers are redundant; only one receiver is on at a time. In order to produce
a position, velocity, and time (PVT) solution, the receiver must acquire and maintain lock of at least four
GPS constellation space vehicle (SVs). The receiver has six channels, each of which can track a
separate SV, although only the four “best” SVs are used. The receiver telemeters a variety of useful
parameters, including which channel is tracking which GPS SV, and what the signal to noise ratio (SNR)
of that SV is. The SNR is reported in AMU, a Trimble unit of SNR which may for our purposes be
interpreted as signal strength.

When the receiver fails to maintain lock with at least four GPS SVs, the receiver does not output
PVT solutions. The receiver can loose lock for a variety of reasons -- poor signal strength, unfavorable
constellation geometry, jamming, hardware latch up, etc -- and the TANS Vector Il receiver tends to
produce, at best, about a 95% lock.

For the VAFB testing the following pass/fail criteria was established:

1) Unambiguous Pass - The receiver maintained lock during S-band on/off transitions

2) Pass — GPS SV signal strength maintain nominal levels during S-band on/off transitions,
regardless of receiver maintaining lock

3) Fail - GPS SV signal strengths drop precipitously correlate with S-band on/off transitions.

As the criteria implies, the receiver lock status and signal strengths were observed during the
testing. No loss of lock was seen coincident with the S-band on/off transitions. It may therefore be
concluded that interference between the S-band transponder and the GPS receiver is either insignificant
or non-existent.
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