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L{ _’2,’2 A Guassian pulse-shaping filter has the transfer function

H(p) = e {~(£252).

The impulse response of the filter is

h(t)
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The frequence shaping pulse is

hf(t):%_[Q (t/T+l/2)_Q(t/T—l/2)],

o bed
where

" In?2

7 T (BT

The frequency response and the impulse response of the filter, and the frequency

shaping pulse h¢(t) are shown in the respective figures.
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& 28 a) Since we have an uncorrelated binary data sequence, the autocorrelation function is ¢, (n) = 6(n)
? ; and the power spectrum is Sz»(f) = 1. Following (4.198), (425, and (4212), the psd of the complex
/ ~ envelope is

A%

Sw(f) = ?IHﬂ(f)FSII(f)

2 A
= A-%—‘re_“(f")z.

b) The peak value of the psd occurs at f = 0. In order to find the value of T so that the power
density spectrum is 20 dB below its peak value at frequency 1/T, we need to solve

2
ATe_“(T/TJz) = 20, (4)

2 A
10logyq (AmAr) — 10logyq (

1 /
— =1 =7="T 2 1n10 = 1.22073T. (5)
e T 7!'

c¢) In order to find the time domain pulse hy(t), we will use the fact that the Fourier transform of
the Gaussian is also a Gaussian, i.e.

which is equivalent to

e Ly e (6)
Then
Ho(f) = VAre ™IV Zy S (3 )r)e-" VU — [P o2ty )
T
‘q a) For the 16-ary biorthogonal modulation scheme, the autocorrelation function of
’ ' one biorthogonal signal 5,,(t) is
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Using time autocorrelation for signal 3,,(t), define time autocorrelation function of h.(t) as,

®n.(T) = / e RE (t)he(t + 7)dt.
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Set [ — k = n. Since h.(t) # 0 only for 0 <t < T, we have
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where @2, (n) is the aperiodic autocorrelation function of sequence hn . The Fourier /

transform of ¢y, (7) is
on (1) = [He(H)I*
For h(t) = ur,(t), the power spectrum density function is

—j21rfnTc

AZIH (HI? Z P (n

n=-7

S5mim (f)
= (4T.) 25inc?(fTe) @ mmm (f)-

Z-
There are 16 signals. We can take the average for the psd. Therefore,

1 1
Sss(f) = rzsgmgm(f)

2
- (AT) Z sinc?(fTe) @ mm (f)

C. m=1

b) The psd is shown here.
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