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Using the GPS Toolkit1, the GPS constellation is simulated using 32 satellites (SV) and a ground network of 11 monitor stations (MS). At every 15 min measurement epoch, the monitor stations measure the time signals of all satellites above a parameterized elevation..  The Composite Clock algorithm is applied to estimate the clocks of SV and MS. Once a day, the SV clock estimates are broadcasted to the satellites.

The GPS performance  is investigated following two clock models. Model  I simulates the current  GPS configuration , in which the MS are equipped with Cesium clocks. Model II is an improved situation in which the  – the MS are equipped with active hydrogen masers.
We calculate the time-averaged RMS of the differences between the corrected satellite clocks using the broadcast model.  This represents the timing related user range error having all satellites available, and  is the first performance index.The second performance index relates to the stability of the GPS system time itself. The average of the corrected clocks (using the broadcast model) is used to estimate the GPS system time and to calculate its stability. 
1The GPS Tookit, Harris et al,  ION-GNSS, Sep 2009
