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ABSTRACT

The Global Navigation Satellite System (GNSS) like US Global Positioning System (GPS) and EU Galileo are
based on providing precise time and frequency synchronized ranging signals. Because of the exploitation of very
precise timing signals these GNSS are used to provide both navigation and time distribution services. Moreover,
because the positioning accuracy will improve as more satellites become available, we should expect that a
combination of Galileo and GPS will provide better performance than those of both systems separately. However,
Galileo will not use the same time reference as GPS and thus, a time difference arises - the GPS-Galileo Time
Offset (GGTO). The navigation solution calculated by receivers using signals from both navigation systems will
consequently contain a supplementary error if the GGTO is not accounted for. In this paper, we compared GPS
Time (GPST) with Galileo Sytem Time (GST) and analyzed the effects of GGTO on positioning accuracy by
simulation test. And then we also analyzed the characteristics of two representative GGTO correction methods
such as the navigation message based method at system level and the estimation method at user level and
propose the conceptual design of the novel correction method being capable of preventing previous method’s

problems.
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2.1. GPS Galileo Time Offset (GGTO)
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Fig. 1. GPS Galileo Time Offset
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MA | Uncertainty | HE(m/rms) VE(m/rms)
Non- 5° - 2.5777 3.8633
correction 40° - 5.0938 11.2199
Estimation 5° - 0.01688 0.0253
correction 40° - 0.1010 0.2123
Ons 0.0163 0.0244
5° 2ns 0.1252 0.1876
Navigation Sns 0.3133 0.4696
correction Ons 0.0316 0.0697
40° 2ns 0.3790 0.8348
Sns 0.9454 2.0824
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