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SZ’(f){

Regard X’ (t) as the channel input and Z’/(t)
as the additive noise process.

Impose a power constraint P on X' (t).
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Capacity of the Bandpass White
Gaussian Channel

The capacity of the white Gaussian channel bandlimited to [0, W] is

W log (1 -+ ) bits per unit time.

NoW

For the white Gaussian channel bandlimited to |f;, fx|, where f; is a mul-
tiple of W = f;, — f;, apply the bandpass version of the sampling theorem
to obtain the same capacity formula.

This model is called the bandpass white Gaussian channel.

When f; = 0, the bandpass white Gaussian channel reduces to the ban-
dlimited white Gaussian channel.
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The Channel Model

1. Z(t) is a zero-mean additive colored Gaussian noise.

2. X/(t) and Z'’(t) are filtered versions of X (t) and
Z(t), respectively, bandlimited to [0, W].

3. The input power constraint on X’ (t) is P.
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where by Proposition 11.23, w +
— [ (w—sznTar
—W
P* n k
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14. Therefore,

12. As k — oo,
k
*
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Sz 4

v o— +
— /W log (1 + ( Sz (1) ) df
0

Sz (f)
U o
— E/W log 1+( 22500 df
2 J—-W Sz (f)

bits per unit time

since Sz (—f) = Sz (f) (see Problem 8).
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14. Therefore,

12. As k — oo,

k
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15. The optimal power allocation given in (1) has a
water-filling interpretation.
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— E/W log 1+( 5z () df
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bits per unit time

since Sz (—f) = Sz (f) (see Problem 8).
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