Satellite systems and services
Example:    Calculation of antenna diameter at satellite receiving. The resume of all relations:
We suppose input specifications as follows: antenna efficiency 70%, antenna noise temperature 30 K, convertor with NF=1 dB, we are going to receive GEO satellite, frequency bandwidth 27 MHz around 12 GHz. EIRP of satellite is 52 dBW (we have it obtained from properties of satellite). We suppose a „good“ quality of sat. TV picture (it is a little bit history, but the relations are valid; now the quality requirement C/N is more rigorous).
Solution:  (all terms and equations were explained!):

diameter D=?  [m]

receiving antenna gain:  
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  [without units].  GR is not yet known.
efficiency η = 70 % , i.e. 0,7

wavelength λ = c/f = 300 . 106/ (12 . 109) = 0,025 m

good quality of receiving Q = 4 (   C/N = 13 dB   (from table for C/N ).
We know (without units):  
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  , ....C... power of signal carrier, N ... noise power; N= k. Tnoise.B,  

k = 1,38.10-23 WsK-1, Tnoise ... equivalent noise temperature of receiver system; Pt...power of satellite transmitter, Gt ... transmitter antenna gain; Pt . Gt = EIRP,  B=27.106Hz.
GR . . . is not yet known, bp ... propagation loss, ap=other loss (because of atmosphere influences as rain, fog, etc.) = about 0,6 dB.
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... r = 36 .106m ... distance of satellite from Earth, λ=0,025m;
bp = ... = 3,0539 . 10-21 ...   10.log bp = -205,15 dB

Signal-to-Noise Ratio in dB:

[C/N]dB = 10 log (C/N)   = [EIRP + GR + bp + ap – k - Tnoise – B]all in dB =
=  52 dBW + [G/T]ant.;dB – 205,15 dB  – 0,6 dB – (- 228,6dB) – 74,3 dB         (*)
where  kdB = 10 log k = -228,6 dB

adB  = - 0,6 dB  

BdB = 10 log B = 74,3 dB.
We can calculate GR/T of antenna with convertor from (*):
( [G/T]dB = [C/N]dB  - 52 + 205,15 + 0,6 – 228,6 + 74,3  = 12,45 dB   (      G/T = 1012,45/10 = 17,58 K-1
G or GR is real gain actually, and  G/T is calculated with losses a, b (a,b – see below):
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;          T0 ...290 K,

Ta ... noise temper.of antenna ... we suppose for example 30 K 
a ...  loss between antenna and convertor (about 0,95)
b ... loss caused of direction and polarization (about 0,9)

F ... noise figure of convertor = 1 dB → without units: antilog(1dB)  =        = 101/10= 1,26 [-]

We resolve GR  from equation for  G/T:
GR =  ...    about 2434    (GR, dBi = 10 log GR =  ... about 34 dBi)

At the end we can calculate D of parabola. 

My result is:   
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