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i ; I'.( 3 Compare the f;eak-to-mean envelope power ratio (PMEPR) of QPSK and 7 /4-DQPSK.
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Figure 2: PMEPR Performance of 7/4-DQPSK and QPSK

The peak-to-mean envelope power ratio of m/4-DQPSK is lower than that of QPSK.
This indicates that m/4-DQPSK is less sensitive to the amplifier non-linearality than QPSK.
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Figure 1: Phase tree and trellis for the sequence x = (+1, +1,+1,-1,-1,+1,-1,-1).
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A Guassian pulse-shaping filter has the transfer function
1) = exp {~(L?52}.

The impulse response of the filter is

1 [+

E(f) == ol i H(f)exp j2n ftdf
400
7 %f:w exp{— (;_;,)21]r12 + jor ft}df
= : e i
= %/ exp{— 1]:12[)‘ - 52 ?ng-—-}} exp{ 27r2t2—-—}df
= ezl [ el gy -

1 : / 1
S -9 2t2_ e __f —Zs2Y . ds
\/Q_ﬂ_exp-[ b 1112} In2+27r J-x o, g B

1 B2
= Bexp{—2m22 =
SR R By )

The frequence shaping pulse is

hf(t)=%{Q(t/T:1/2)__Q(t/Tc—rlﬂ)]’

where

g . An2
- 4m2(BT)?’

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

sha.pmg pulse h¢(t) are shown in the respective figures.
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] 8 a) We need to calculate the autocorrelation fl;ﬁ.ction -of the binary sequence x, z; € {—1,+1} such
that Pz, = Z,4+1) = 3/4 and P(z, # zn+1) = 3/4. Consider ¢,,(0) and ¢z-(1),i.e.

$z2(0) = E[zpz,] =1 and
Pz (1) E[xﬂx‘rﬁl] = (1) ; P(w‘n = $n+1] + (_1) : P(:B,—,_ # -Tn+l) = 3'/4 -1/4= 1/2

We claim that the autocorrelation function of this data Séal_l:ence is ¢gz(m) = (5]”’_{ and we will
prove it by induction. We have already shown that ¢.;(1) = 1/2. Assuming ¢,.(m) = (%)[m[, we
will show @zz(m + 1) = (3)™*H. For m > 2, observe that

Prz(m +1) = E[$n$n+m+l] _
5. = E[ﬂ?n+1$n+m+l] + P(xn = Tny1) + "E[i“n+1$n+m+1] + P(zpn # Tny1)

1 b e

Similarly, we can show that ¢ .(m) = (%)_m for m < 0.

b) The power spectrum Sy (f) of the binary data sequence x is

- : oo Im|
Saa(f) = Z ¢xz(m)3_32ﬂfm= Z (%) g—iemfm

TM=—00 m=—0oa
0 1\™ onf o0 1 m’ onf
T _1 i —jem)m fost wjm
+ Z (2) e + s (2) el
m=0 m=0
= —1+4 ! + -
B 1—de-d2nf * 1 Les2nf
2—cos(2rf) 3

" 5/4—cos(2rf) ~  B5—4cos(2nf)



