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What is claimed is: 

1.  A method for determining a set physical orientation of an electronically 

steerable satellite antenna (120) for use in a satellite communication system, the method 

comprising: 

determining a location of the electronically steerable satellite antenna (120) relative to 

Earth; 

receiving a signal (514), (516) from each of at least two different respective satellites 

(510), (512); 

determining a direction of incidence of each  the signal (514), (516) with respect to a 

boresight direction (240) of the electronically steerable satellite antenna (120) by 

electronically steering a beam of the electronically steerable satellite antenna (120); and 

calculating a set physical orientation of the electronically steerable satellite antenna 

(120) relative to the Earth based on the location of the electronically steerable satellite 

antenna (120) and the directions of incidence of each of the signals (514), (516) from the 

satellites (510), (512), wherein the satellites (510), (512) from which the signals (514), (516) 

are received are in known orbital locations relative to the Earth, and wherein the set physical 

orientation comprises an azimuth angle (234), an elevation angle (232), and a rotation of the 

boresight direction (240) of the electronically steerable satellite antenna (120) relative to the 

Earth; 

wherein determining the direction of incidence of each of the signals (516) (514) with 

respect to the boresight direction (240) of the electronically steerable satellite antenna (120) 

comprises electronically steering the beam of the electronically steerable satellite antenna 

(120) to scan over a range of azimuth angles and a range of elevation angles. 

 

2. A method for mitigation of interference between an electronically steerable 

satellite antenna (120) and a non-target satellite (112), the method comprising: 

determining a location of the electronically steerable satellite antenna (120) relative to 

Earth; 

receiving a signal (514), (516) from each of at least two different respective satellites 

(510), (512); 

determining a direction of incidence of each of the signals (514), (516)with respect to 

a boresight direction (240) of the electronically steerable satellite antenna (120) by 

electronically steering a beam of the electronically steerable satellite antenna (120); 
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calculating a set physical orientation of the electronically steerable satellite antenna 

(120) relative to the Earth based on the location of the electronically steerable satellite 

antenna (120) and the directions of incidence of each of the signals (514), (516) from the 

satellites (510), (512), wherein the satellites (510), (512)  from which the signals (514), (516) 

are received are in known orbital locations relative to the Earth, and wherein the set physical 

orientation comprises an azimuth angle (234), an elevation angle (232), and a rotation of the 

boresight direction (240) of the electronically steerable satellite antenna (120) relative to the 

Earth; 

determining a beam pattern emission profile for the electronically steerable satellite 

antenna (120);  

associating the beam pattern emission profile to the set physical orientation of the 

electronically steerable satellite antenna (120); 

detecting an interference event based on the beam pattern emission profile for the 

electronically steerable satellite antenna (120) in the set physical orientation, wherein the 

interference event comprises emissions from the electronically steerable satellite antenna 

(120) reaching a predetermined level with respect to a non-target satellite (112); and 

modifying a transmission of the electronically steerable satellite antenna (120) in 

response to the interference event. 

 

3.  The method of claim 2, wherein the beam pattern emission profile is 

asymmetric. 

 

4.  The method of any one of claims 2 or 3, further comprising: 

steering the beam of the electronically steerable satellite antenna (120) to 

communicate a signal between the electronically steerable satellite antenna (120) and a target 

satellite (110). 

 

5.  The method of claim 4, wherein the interference event is based on a side lobe 

(726a) emission apart from a main beam (722) emission of the beam pattern emission profile. 

 

6.  The method of any one of claims 4 or 5, wherein the interference event is 

with respect to a non-target satellite (712) geosynchronous orbit. 
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7.  The method of any one of claims 4 or 5, wherein the interference event is 

with respect to a non-target satellite (712) in low earth orbit. 

 

8.  The method of any one of claims 1-7, wherein the electronically steerable 

satellite antenna (120) comprises a phased array satellite antenna (220). 

 

9.  The method of claim 1, wherein the direction of incidence of each of the 

signals (514), (516)  is determined based on a signal strength indication of the signal relative 

to the range of azimuth angles and the range of elevation angles. 

 

10.  The method of any one of claims 1-9, wherein at least one of the two different 

respective satellites (510), (512) comprises a geosynchronous satellite. 

 

11.  The method of any one of claims 1-10, wherein at least one of the two 

different respective satellites (510), (512)  comprises a low earth orbit satellite and the known 

orbital location relative to the Earth is based on ephemeris data of the low earth orbit satellite 

at a time reference corresponding to receipt of a signal from the low earth orbit satellite. 

 

12.  The method of any one of claims 1-11, wherein the calculating the set 

physical orientation comprises resolving the azimuth angle (234), the elevation angle (232), 

and the rotation to within not more than about 1 degree of error. 

 

13.  A system operative to determine an orientation of an electronically steerable 

satellite antenna (120) for use in a satellite communication system, comprising: 

an electronically steerable satellite antenna (120), wherein the electronically steerable 

satellite antenna (120) electronically steers a beam of the electronically steerable satellite 

antenna (120) to receive a signal (514), (516) from each of at least two different respective 

satellites (510, (512); 

a location module (314) to determine a location of the electronically steerable satellite 

antenna (120) relative to Earth; and 

an orientation calculation module (312) to determine a direction of incidence of each 

of the signals (514), (516)  with respect to a boresight direction (240) of the electronically 

steerable satellite antenna (120) in view of known orbital locations of the satellites (510), 

(512) relative to Earth and to calculate a set physical orientation of the electronically 
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steerable satellite antenna (120) relative to the Earth based on the location of the 

electronically steerable satellite antenna (120) and the directions of incidence of each of the 

signals (514), (516), wherein the set physical orientation comprise an azimuth angle (234), an 

elevation angle (232), and a rotation of the boresight direction (240) of the electronically 

steerable satellite antenna (120) relative to the Earth; 

wherein the orientation calculation module (312) determines the direction of 

incidence of each of the signals (514), (516) with respect to the boresight direction (240) of 

the electronically steerable satellite antenna (120) by electronically steering the beam of the 

electronically steerable satellite antenna (120) to scan over a range of azimuth angles and a 

range of elevation angles to identify the direction of incidence. 

 

14. A system operative to mitigate interference between an electronically steerable 

satellite antenna (120) and a non-target satellite (112), comprising: 

an electronically steerable satellite antenna (120), wherein the electronically steerable 

satellite antenna (120) electronically steers a beam of the electronically steerable satellite 

antenna (120) to receive a signal (514), (516)  from each of at least two different respective 

satellites (510), (512); 

a location module (314) to determine a location of the electronically steerable satellite 

antenna (120) relative to Earth; 

an orientation calculation module (312) to determine a direction of incidence of each 

of the signals (514), (516) with respect to a boresight direction (240) of the electronically 

steerable satellite antenna (120) in view of known orbital locations of the satellites (510), 

(512) relative to Earth and to calculate a set physical orientation of the electronically 

steerable satellite antenna (120) relative to the Earth based on the location of the 

electronically steerable satellite antenna (120) and the directions of incidence of each of the 

signals (514), (516), wherein the set physical orientation comprise an azimuth angle (234), an 

elevation angle (232), and a rotation of the boresight direction (240) of the electronically 

steerable satellite antenna (120) relative to the Earth; 

wherein the electronically steerable satellite antenna (120) comprises a beam pattern 

emission profile, and wherein the orientation calculation module (312) associates the beam 

pattern emission profile to the set physical orientation of the electronically steerable satellite 

antenna (120); 

a scheduler (330) to detect an interference event based on the beam pattern emission 

profile for the electronically steerable satellite antenna (120) in the set physical orientation, 
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wherein the interference event comprises emissions from the electronically steerable satellite 

antenna (120) reaching a predetermined level with respect to the non-target satellite (112); 

and 

wherein the electronically steerable satellite antenna (120) modifies a transmission in 

response to the interference event. 

 

15.  The system of claim 14, wherein the beam pattern emission profile is 

asymmetric. 

 

16.  The system of claim 14,  

wherein the electronically steerable satellite antenna (120) steers the beam of the 

electronically steerable satellite antenna (120) to communicate a signal between the 

electronically steerable satellite antenna (120) and a target satellite (110).. 

 

17.  The system of claim 16, wherein the interference event is based on a side lobe 

(726a) emission apart from a main beam (722) emission of the beam pattern emission profile. 

 

18.  The system of any one of claims 16-17, wherein the interference event is with 

respect to a non-target satellite (712) in geosynchronous orbit. 

 

19.  The system of any one of claims 16-17, wherein the interference event is with 

respect to a non-target satellite (712) in low earth orbit. 

 

20.  The system of claim 19, wherein the electronically steerable satellite antenna 

(120) comprises a phased array antenna (220). 

 

21.  The system of claim 13, wherein the direction of incidence of each of the 

signals (514), (516) is determined based on a signal strength indication of the signal (514), 

(516) relative to the range of azimuth angles and the range of elevation angles. 

 

22.  The system of any one of claims 13-21, wherein at least one of the two 

different respective satellites (510), (512) comprises a geosynchronous satellite. 
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23.  The system of any one of claims 13-21, wherein at least one of the two 

different respective satellites (510), (512) comprises a low earth orbit satellite and the known 

orbital location relative to the Earth is based on ephemeris data of the low earth orbit satellite 

at a time reference corresponding to receipt of a signal from the low earth orbit satellite. 

 

24.  The system of any one of claims 13-23, wherein the orientation calculation 

module (312) resolves the azimuth angle (234), the elevation angle (232), and the rotation to 

within not more than about 1 degree of error. 


