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Problem setup

H,: W[n] .

{Y[n]}—> Detector—> H

H,: H(X[n]) + V\i[n]

Faded Noise
Signal
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Spectrum sensing: traditional picture
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Spectrum sensing: traditional picture
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Spectrum sensing: traditional picture
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Spectrum sensing: noise uncertainty
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Spectrum sensing: noise uncertainty
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Spectrum sensing: SNR walls
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Impact of SNR walls — sensing overhead
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Narrowband pilot signals

i p\lul plus nmse
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Narrowband pilot signals

Single-ap Gauss-Morkov faing process
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Narrowband pilot signals

Single-tap Gauss-Markov faded sinusoldsl it

A /\/\mmm
vwwwvww N

, L
800 7000

hin] X[n]

E |
! 200 400 600

Frequency (f)

Rahul Tandra, Anant Sahai

UC Berkeley Wireless Foundations




Cyclostationary signals
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Cyclostationary feature detection

N
M "= 8§ ffd— s - TM=A

s, (f.)
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Cyclostationary feature detection

N ~ Correlation
{Y[n]}1 R S M s Tz

s, (f.)

Rahul Tandra, Anant Sahai

UC Berkeley Wireless Foundations




Cyclostationary feature detection

Correlation

N ~
Mk "= 8§ ffd—— s - TM=A
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Feature detection: single-tap Gauss-Markov fading

Single- top Gauss- Markov ladmg process

WAW WW\N o |
| e

7000
Time (n)

hin]

Rahul Tandra, Anant Sahai

UC Berkeley Wireless Foundations




Feature detection: single-tap Gauss-Markov fading

Singlo-ap Gauss-Morkov faing process
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Feature detection: single-tap Gauss-Markov fading

Single-tap Gauss-Markov fading process
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Feature detection: multi-tap Gauss-Markov fading
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Feature detection: multi-tap Gauss-Markov fading
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Feature detection: multi-tap Gauss-Markov fading
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Feature detection: finite-delay fading process

‘Time-varying single~tap finite delay fading
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Single-tap time-varying finite delay fading, N = 3200
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Feature detection: finite-delay fading process

Time-varying single-tap finite delay fading
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Phase coherence vs Delay coherence

Delay spread =2 micro secs
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Phase coherence vs Delay coherence

Bandwidth = 400 KHz

C Berkeley Wireless Foundations Rahul Tandra, Anant Sahai



Phase coherence vs Delay coherence

Bandwidth = 400 KHz
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Phase coherence vs Delay coherence

Bandwidth = 1 KHz
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Noise calibration: pilot case
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Noise calibration: cyclostationary feature detection

A N i ~ Correlation A
it = {YIN]} = T = Slf] s T(NEA

Y}

AGC calibration:
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Robustness gains from noise calibration
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Robustness gains from noise calibration
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Robustness gains from noise calibration

Colored noise model:
Win] = Mn] - BM[n - 1],
M{n] is iid white Gaussian noise, 5 € [0, Bmaz]-
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