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CLAIMS 

1. A method for operating one or more satellites in a non-geosynchronous orbit (NGSO) 

satellite constellation, the method comprising:  

determining a coverage area on Earth for a first beam transmitted from a first satellite in 

the NGSO satellite constellation;  

projecting a cone onto a first region of the beam coverage area, the first region of the 

beam coverage area corresponding to an area on the Earth's surface for which a power flux 

density (PFD) is greater than a threshold PFD level;  

defining a second region of the beam coverage area as including portions of the beam 

coverage area lying outside the first region, the second region of the beam coverage area not 

interfering with geosynchronous orbit (GSO) satellite communications; and 

determining a minimum arc angle for each of a plurality of points within the first region 

but not the second region of the beam coverage area.  

 2. The method of claim 1, wherein the first region of the beam coverage area 

corresponds to an area on the Earth's surface for which the first beam's antenna gain is within a 

threshold value of the first beam's maximum antenna gain, and the second region of the beam 

coverage area does not interfere with geosynchronous orbit (GSO) satellite communications.  

 3. The method of claim 1, further comprising:  

for a selected one of the plurality of points within the first region, comparing the 

determined minimum arc angle for the selected point with a threshold angle; and 

selectively disabling the first beam based at least in part on the comparing.  

 4. The method of claim 3, wherein the selectively disabling comprises:  

disabling the first beam based on the determined minimum arc angle being less than the 

threshold angle; and 

selecting another point of the plurality of points based on the determined minimum arc 

angle being not less than the threshold angle.  
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 5. The method of claim 3, wherein the selectively disabling comprises:  

enabling the first beam based on the determined minimum arc angle being greater than or 

equal to the threshold angle for each of the plurality of points within the first region.  

 6. The method of claim 1, further comprising:  

reducing a power level of the first beam based on the determined minimum arc angle 

being less than a threshold angle.  

 7. The method of claim 1, further comprising:  

modifying a shape or size of the first beam based on the determined minimum arc angle 

being less than a threshold angle.  

 8. The method of claim 1, further comprising:  

redirecting the first beam to another coverage area on Earth based on the determined 

minimum arc angle being less than a threshold angle, the minimum arc angles associated with 

the other coverage area being greater than or equal to the threshold angle.  

 9. The method of claim 1, further comprising:  

based on the determined minimum arc angle being less than a threshold angle, disabling 

the first beam; and 

directing a second beam, transmitted from a second satellite in the NGSO satellite 

constellation, to one or more portions of the coverage area associated with the first beam.  

 10. An apparatus for operating one or more satellites in a non-geosynchronous orbit 

(NGSO) satellite constellation, the apparatus comprising:  

means for determining a coverage area on Earth for a first beam transmitted from a first 

satellite in the NGSO satellite constellation;  

means for projecting a cone onto a first region of the beam coverage are, the first region 

of the beam coverage area corresponding to an area on the Earth's surface for which a power flux 

density (PFD) is greater than a threshold PFD level;  

means for defining a second region of the beam coverage area as including portions of 
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the beam coverage area lying outside the first region, the second region of the beam coverage 

area not interfering with geosynchronous orbit (GSO) satellite communications; and 

means for determining a minimum arc angle for each of a plurality of points within the 

first region but not the second region of the beam coverage area.  

 11. The apparatus of claim 10, wherein the first region of the beam coverage area 

corresponds to an area on the Earth's surface for which the first beam's antenna gain is within a 

threshold value of the first beam's maximum antenna gain.  

 12. The apparatus of claim 10, further comprising:  

for a selected one of the plurality of points within the first region, means for comparing 

the determined minimum arc angle for the selected point with a threshold angle; and 

means for selectively disabling the first beam based at least in part on the comparing.  

 13. The apparatus of claim 12, wherein the means for selectively disabling is to:  

disable the first beam based on the determined minimum arc angle being less than the 

threshold angle; and 

select another point of the plurality of points based on the determined minimum arc angle 

being not less than the threshold angle.  

 14. The apparatus of claim 12, wherein the means for selectively disabling is to enable 

the first beam based on the determined minimum arc angle being greater than or equal to the 

threshold angle for each of the plurality of points within the first region.  

 15. The apparatus of claim 10, further comprising:  

means for redirecting the first beam to another coverage area on Earth based on the 

determined minimum arc angle being less than a threshold angle, the minimum arc angles 

associated with the other coverage area being greater than or equal to the threshold angle.  

 16. The apparatus of claim 10, further comprising:  

based on the determined minimum arc angle being less than a threshold angle, means for 
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disabling the first beam; and 

means for directing a second beam, transmitted from a second satellite in the NGSO 

satellite constellation, to one or more portions of the coverage area associated with the first 

beam.  

 17. An apparatus for operating one or more satellites in a non-geosynchronous orbit 

(NGSO) satellite constellation, the apparatus comprising:  

one or more processors; and 

a memory storing instructions that, when executed by the one or more processors, cause 

the apparatus to:  

determine a coverage area on Earth for a first beam transmitted from a first satellite in the 

NGSO satellite constellation;  

project a cone onto a first region of the beam coverage area, the first region of the beam 

coverage area corresponding to an area on the Earth's surface for which a power flux density 

(PFD) is greater than a threshold PFD level;  

define a second region of the beam coverage area as including portions of the beam 

coverage area lying outside the first region, the second region of the beam coverage area not 

interfering with geosynchronous orbit (GSO) satellite communications; and 

determine a minimum arc angle for each of a plurality of points within the first region but 

not the second region of the beam coverage area.  

 18. The apparatus of claim 17, wherein the first region of the beam coverage area 

corresponds to an area on the Earth's surface for which the first beam's antenna gain is within a 

threshold value of the first beam's maximum antenna gain.  

 19. The apparatus of claim 17, wherein execution of the instructions causes the apparatus 

to further:  

for a selected one of the plurality of points within the first region, compare the 

determined minimum arc angle for the selected point with a threshold angle; and 

selectively disable the first beam based at least in part on the comparing.  
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 20. The apparatus of claim 19, wherein execution of the instructions to selectively 

disable the first beam causes the apparatus to:  

disable the first beam based on the determined minimum arc angle being less than the 

threshold angle; and 

select another point of the plurality of points based on the determined minimum arc angle 

being not less than the threshold angle.  

 21. The apparatus of claim 19, wherein execution of the instructions to selectively 

disable the first beam causes the apparatus to:  

enable the first beam based on the determined minimum arc angle being greater than or 

equal to the threshold angle for each of the plurality of points within the first region.  

 22. The apparatus of claim 17, wherein execution of the instructions causes the apparatus 

to further:  

redirect the first beam to another coverage area on Earth based on the determined 

minimum arc angle being less than a threshold angle, the minimum arc angles associated with 

the other coverage area being greater than or equal to the threshold angle.  

 23. The apparatus of claim 17, wherein execution of the instructions causes the apparatus 

to further:  

based on the determined minimum arc angle being less than a threshold angle, disable the 

first beam; and 

direct a second beam, transmitted from a second satellite in the NGSO satellite 

constellation, to one or more portions of the coverage area associated with the first beam.  

 24. A non-transitory computer-readable medium storing instructions that, when executed 

by one or more processors of an apparatus, cause the apparatus to perform operations 

comprising:  

determining a coverage area on Earth for a first beam transmitted from a first satellite in a 

non-geosynchronous orbit (NGSO) satellite constellation;  

projecting a cone onto a first region of the beam coverage area, the first region of the 
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beam coverage area corresponding to an area on the Earth's surface for which a power flux 

density (PFD) is greater than a threshold PFD level;  

defining a second region of the beam coverage area as including portions of the beam 

coverage area lying outside the first region, the second region of the beam coverage area not 

interfering with geosynchronous orbit (GSO) satellite communications; and 

determining a minimum arc angle for each of a plurality of points within the first region 

but not the second region of the beam coverage area.  

 25. The non-transitory computer-readable medium of claim 24, wherein the first region 

of the beam coverage area corresponds to an area on the Earth's surface for which the first beam's 

antenna gain is within a threshold value of the first beam's maximum antenna gain.  

 26. The non-transitory computer-readable medium of claim 24, wherein execution of the 

instructions causes the apparatus to perform operations further comprising:  

for a selected one of the plurality of points within the first region, comparing the 

determined minimum arc angle for the selected point with a threshold angle; and 

selectively disabling the first beam based at least in part on the comparing.  

 27. The non-transitory computer-readable medium of claim 26, wherein execution of the 

instructions for selectively disabling the first beam causes the apparatus to perform operations 

further comprising:  

disabling the first beam based on the determined minimum arc angle being less than the 

threshold angle; and 

selecting another point of the plurality of points based on the determined minimum arc 

angle being not less than the threshold angle.  

 28. The non-transitory computer-readable medium of claim 24, wherein execution of the 

instructions causes the apparatus to perform operations further comprising:  

redirecting the first beam to another coverage area on Earth based on the determined 

minimum arc angle being less than a threshold angle, the minimum arc angles associated with 

the other coverage area being greater than or equal to the threshold angle.  
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 29. The non-transitory computer-readable medium of claim 24, wherein execution of the 

instructions causes the apparatus to perform operations further comprising:  

based on the determined minimum arc angle being less than a threshold angle, disabling 

the first beam; and 

directing a second beam, transmitted from a second satellite in the NGSO satellite 

constellation, to one or more portions of the coverage area associated with the first beam. 


