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Effect of fading (1)

¢ When signal varies, Signal-to-Noise Ratio (SNR) varies and Bit Error
Rate (BER) varies over time.

e For BPSK modulation (details in Lec 6 - Modulation), probability of error
) S tiC feniing
ple)= Ee:fc(,/ﬁ ) . utenfading

=i ’f_ni ;
Pad(€) 2[1 el b med fading

Where vy, is the{ SNR
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direction, but the reflected power is spread arcund the man reflection angle. Assuming that no absorption takes place, then the
total reflected power is constant.

When the surface becomes extremely rough, and wmith roughness >> mbda, then the reflected wiee will be scattered mto sy

e o,
Measurements in rural farmland

o Typical IR from Farm_1, 1718 UnlgMHz. Total recerved power was -84 dBm, 20 B above GSM sensithaty bevel
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These questions are valid for all of the TRFPONGES
= from delay, calculate reflection factor and free space attenuation

& dgscribe charactenstics of reflecton

Measurements in rural farmland

= Typical IR frem Farm_2, 953MHZ. Total receved power was -93d8m
dB
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BER for BPSK modulation without fading and with Rayleigh-fading
Fade margin M for BER@W dB
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¢ Diversity means the combination of independent copies of the received
signal, for example, by using multiple reciver antenna

¢ The main idea is the probability that several independent versions of the
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¢ Type of diversity
+ Space diversity — Antenna separted in distance
Angular diversity — Antennas with different pointing directions {’l: ({7.
Frequency diversity — The same signal is transmitted at different i
Maﬁmmmmsmdmpﬁmmm\ h
Time diversity — The same signal is repeated at different ti J

- & @ L] L ]

“M‘ébl}lﬂ\/ (>
I

Multi-path diversity — Signals with different propagation are combined
[n&b(

Collhb

nl

Spase diversity

* Two or more antennas in different positions have uncorrelated fading
patterns if separation is large enough

a Rarniirad canaratinn danande nn the annla cinnal roamnnnante arrivinn
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