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Concluding remarks
² PMD andPFA are not enough to completely specify a detector at low

SNR.

² Robustness performance of the detector is very important.

² Signal features lead to coherent processing gains, improving robustness.

² Run-time calibration is feasible only if signal features arepresent.

² Capacity-robustness tradeoffs will give fundamental insights into the joint
primary-secondary system design problem.

Capacity-robustness tradeoff curves
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High spectral ef�ciency
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Moderate noise/interference uncertainty

Low spectral ef�ciency
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High spectral ef�ciency

-35 -30 -25 -20 -15 -10 -5 0
0

1

2

3

4

5

6

SNR wall (in dB)

P
rim

ar
y 

da
ta

 r
at

e 
(in

 M
bp

s)

Capacity robustness tradeoffs

 

 
Matched filter
Matched filter with noise calibration
Radiometer
Radiometer with noise calibration

Open problem: `optimal capacity-robustness tradeoff frontier'

² Primary signaling affects data rate at primary receivers

² Choice of primary signaling scheme also affects secondary robustness

– Presence/absence of pilot tones.
– Duty cycle of primary

² What is the optimal tradeoff between primary data rate and secondary robustness?

Exploiting features: run-time calibration
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Low SNR robust detection problem
² Uncertainty about location relative to primary receivers. Need toaccount for worst case shadowing
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² Goal: robustly achieve givenPFA and PMD targets.

H0 : Y [n] = W[n];
H1 : Y [n] = H (X )[n] + W[n]:

Impact of noise/interference
uncertainty

SNR walls for Matched �ltering
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SNR walls for Energy Detection
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Noise uncertainty: bounded
moments model

² Receiver knows the noise distribution only up to an un-
certainty setWx.

Uncertainty Model

² White noise model

² Noise cloud includes a range of Gaussians with variance
2 [1½¾2

n; ½¾2n] as well as other similar distributions.

² Wa 2 W x iff

EW2k
a 2

·
1
½kEW2k

n ; ½k EW2k
n

¸
;

² ½= 10x=10

² x dB of uncertainty
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