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 PROPAGATION EFFECTS ON DIRECT BROADCAST SATELLITE SYSTEMS 

The majority of current direct to home broadcast satellite services 
(BSS) operate into the home  with a Ku-band downlink. The allocated 
bands are 11.7-12.5 GHz in Region 1, 12.2 - 12.7 GHz in Region 2, and 
11.7 -12.2 GHz for Region 3. The uplinks (feeder links) generally 
operate in the 17.3 - 18.1 GHz band. This section will present a 
propagation analysis procedure for the Ku- 
band downlink. The uplink can be analyzed with the procedure 
described in Section 3.4.1, Ka-band FSS systems.  
Direct to home systems generally operate with small aperture 
antennas, and are designed for unattended fixed pointed operation. 
BSS satellite EIRP for the downlink tends to be higher in power by 6 to 
10 dB than for an FSS downlink. BSS system performance is often 
specified with reference to worst month link availability rather than an 
annual basis, and this must be taken into  
account in the propagation analysis.  

 



The critical propagation effects th at must be included in the evaluation of a Ku-band broadcast  
satellite service downlink are 
 



Rain Attenuation 
 

This section focuses on NGSO links that are imp acted by rain attenuation, i.e. links operating  

above about 10 GHz. The consider ations described here would apply to Ku-band, Ka-band, and  

Q/V–band. Propagation considerations for NGS O links operating in the bands below 3 GHz  

involve other considerations, and are not discussed here.  

The evaluation of propagation effects involving NGS O satellites is complicated by the fact that  the slant path to 

the satellite is no longer fixed, but is a time variable parameter (Ippolito & Russell, 1993). The statistical 

prediction models for rain attenuation, rain and ice depolarization, tropospheric scintillation, etc. provided in 

Section 2 all are based on a fixed elevation angle to the satellite. This will, of course, not be the case for NGSO 

satellite links. LEO satellites, for  

example, typically have orbital periods of 1.5 to 2 hours, and the satellite will ‘pass over’ an area on the Earth’s 

surface several times per day. The elevation angle statistics must therefore be  integrated into the propagation 

prediction procedure to assure the proper evaluation of propagation margins is achieved.  

Consider a low earth orbit (LEO) satellite in a circular polar orbit at an altitude of 765 km , with  and ascending 
node at 1000W .This is a typical orbit for a MSS Big LEO satellite. Let us assume the satellite has a feeder link 
operating in the Ka-band, with a feeder link term inal located at 106.6 0W and 32.5 0N latitude (White Sands, 
NM). Assum ethat the 20 GHz downlink has a fixed  power margin of 74 dB available for free space path loss 
and propagation losses.  

 







DEPOLARIZATION 

Rain depolarization is calculated via same techniques applied to rain attenuation. The 
difference lies in examining depolarization, we assume the rain drops to be oblate 
spheroids. The raindrop is generally at a random orientation with respect to the wave 
propagation direction. The orientation specified is denoted by q angle, between vector 
of  propagation and the axis of symmetry of rain drops. The component which is 
vertical is parallel to the minor axis of the rain drop and therefore has less water content  
and it’s the case of quite opposite for the horizontal component. As a result, there will 
be a difference between the attenuation and phase shift of each electric field 
component. This is known as differential attenuation and differentia phase shift and 
they leads to depolarization of the signal. For a Geostationary earth orbiting satellite 
transmitting a linear polarized wave, horizontal polarization is the case where electric 
field is parallel to Earth’s equatorial plane and vertical polarization is where its Eart 

h’s electric field is  parallel to the Earth’s polar axis. The main purpose of polarization 
is to bring down the interference between different signals belongs to different 
frequencies and introduce frequency reuse but when the signal  passes through 
atmosphere, sometimes an additional orthogonal signal might get generated which 
leads to the effect of depolarization and interference. The cross-polarization 
discrimination (ratio of received co- polar and generated cross-polar component) in dB 
due to rain is given by 

 



ATMOSPHERIC LOSSES  
















