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The purpose of the research was to compare the options for improving the GLONASS or-
bital constellation architecture by completing the standard orbital constellation with  
a high-orbit space complex of six satellites in elliptical geosynchronous orbits and by 
modifying the orbital constellation placing the GLONASS satellites in additional or exist-
ing orbital planes. The study shows that the option of adding a high-orbit space complex 
to the GLONASS system is difficult to implement due to the use of a different type of orbit 
and ensures that the requirements of the Federal Target Program “Maintaining, devel-
oping and using the GLONASS system for 2012–2020” are met according to the average 
spatial geometric factor of not more than 1.85 only in the Russian Federation. The least 
costly and satisfying these requirements for high latitudes (more than 49°) and in the en-
tire range of longitudes is the addition of 6 satellites (two to each of the existing planes) 
to the standard GLONASS orbital constellation, the phase shift between all satellites be-
ing redistributed. For normal observation conditions, adding to each of the existing 
planes of four GLONASS satellites with a redistribution of the phase shift between them 
will globally ensure the spatial geometric factor of not more than 1.75 and the maximum, 
compared to the other options considered, availability of the navigation field in difficult 
observation conditions. 
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