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Abstract 
A decade ago, there were two global satellite-based navigation systems, the United States’ Navstar Global 
Positioning System (GPS) and the Russian Federation’s GLObal NAvigation Satellite System (GLONASS). 
Each of these dual-use systems provided signals on a single frequency for open civil use, and dual-frequency 
military signals. Although the GLONASS constellation and quality of service deteriorated in the late 1990s, 
GPS has become the world standard. Millions of operating receivers worldwide and a virtually endless number 
of applications testify to the reliable and high quality positioning and time provided by GPS. Now, multiple 
satellite-based navigation systems are being developed in different parts of the world, while GPS and 
GLONASS are each being modernized. The result will be more systems, more satellites, and more signals, 
along with improved signal designs that offer receiver designers the opportunity to provide even better 
performance than is obtained from GPS today. This presentation reviews the history and looks at the future of 
satellite-based navigation. It discusses some of the challenges associated with the growing number of systems, 
and relates strategies being employed to deal with these challenges. It then applies some theoretical results to 
characterize performance of some new signal designs, demonstrating performance advantages over the original 
signals that have already proven to be so capable.  
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