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Free space path loss
Size of surface ∝ r2

Power density ∝ 1/ r2

Path loss exponent: n = 2
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Ground Path Loss
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Accurate model with  r ≅ 100m ~ 10km
2.5 ≤ n ≤ 5.5

Path Loss
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Omni-directional
Antenna 

Yaggi Antenna Parabolic Dish
Antenna

Horn Antenna

Grid Antenna
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G =

Aeff=(λ2/4π) GTx GRx

Pr=Pt Aeff Path loss

Pr=Pt + Lr + Gt + Gr - 40 log r + 20 log ht + 20 log hr + Fs + Ff

Pr= Pt {(LrGtGrht
2hr

2)/r4}Fs Ff

antennaisotrophicofdensitypower
antennawithdensitypower

−−−−
−−−

Effect of Antenna
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Received signal power ≥ Receiver sensitivity 
i.e. Noise Floor

Typical receiver sensitivity = ≅ -100dBm

Effect of Antenna
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Noise Distortion Attenuation
Man-made Log-normal shadowing Path loss

Natural Rayleigh Antenna cabling
Thermal Doppler

Set the Noise Floor Increase the signal
variability

Lower signal
Strength

Signal variability
Average signal level

Noise + Interference

Average signal level - Signal variability > Noise + Interference

Enemies of Signal
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