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Propagation

® [FlectroMagnetic Waves
®x Path Loss
x dB

= Examples
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Signhal Propagation

/

x Reflection transmission ﬁtior} » refraction
x Diffraction

x Refraction

diffraction absorption scattering
. Al

T

® Scattering

x  Absorbtion

= Multipath
= Fading

L ShadOWIHQ receiver

"tower-swayne"

buildings
Transmitter -

moving scatteres
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Radio Propagation Model

= An empirical mathematical formulation for the:
= characterization of radio wave propagation as a function of ;
x frequency, distance and other conditions
= A single model developed to
= predict the behavior of propagation for similar links under similar constraints
» formalize the way radio waves are propagated from one place to another

x (Goal: predict the path loss along a link or the effective coverage area of a
transmitter.
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Propagation Modes

®x (Ground-wave propagation
® SKy-wave propagation

® | ine-of-sight propagation

= \Naveguides
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Fresnel Zone

® [he area around the visual line-of-sight that radio waves
spread out into after they leave the antenna.

® [his area must be clear or else signal strength will weaken.

<HY-330> Introduction to telecommunication systems theory
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Antennas

» [hree fundamental properties
= gain

= directivity

240 e TP TTRLITTI S = 300 240 e TR T

= polarization Vertical Horizontal

x (Gain: (POS/NEQ) INcrease in power
x Directivity: transmission shape/pattern

x Polarization: electric field oscillation axis orientation

<HY-330> Introduction to telecommunication systems theory
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At the Recelver

® Signal of Interest
® gccount path loss + delayed reflections
» |nterference

®x [ransmissions in the same or neighboring channels/
frequencies

x Noise

= [hermal + System Noise

<HY-330> Introduction to telecommunication systems theory
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Link Budget

x Predict the wireless link
x Estimate the Recelved Power

® Use dB (additions & subtractions)

<HY-330> Introduction to telecommunication systems theory
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Decibel
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Decibel

® -3dB = half the power iIn mW\V

®x +3dB = double the power in m\V
®x -10dB = one tenth the power in MW/

= +10dB = ten times the power in m\WV
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Algebra

= \Vhen using Watt:
= multiply, divide
= \When using dB/dBm:

= add,subtract

= [he decibel (dB) is a logarithmic unit that indicates the ratio of a physical quantity (usually power
or intensity) relative to a specified or implied reference level

= Decibel suffix:
= dBm: indicates that the reference quantity is one milliwatt

» dBi ; dB(isotropic) — the forward gain of an antenna compared with the hypothetical isotropic
antenna, which uniformly distributes energy in all directions.

<HY-330> Introduction to telecommunication systems theory
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Algebra

»x Example 1:
x 802.11g, 54Mbps => -73dBm sens.
=[x Power 20dBm
» EIRP 30dBm
= distance covered?
» Example 2:
» 802.11¢g
x 2km distance
» EIRP 20dBm

» achievable rate?
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