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Abstract By using the cyclostationarity property of communication signals a higher-order cyclic cumulants based carrier phase
estimation algorithm for QAM signals is proposed. Normalized higher-order cyclic cumulants were utilized for the estimation and the
effect of the signal energy time delay and pulse function with different roll-off parameters on the estimator was eliminated by the
normalization. The correctness and effectiveness of the proposed estimation algorithm were verified via theoretical analysis and
simulations .

Key words carrier phase estimation cyclostationarity higher-order cyclic cumulants QAM

QAM

A
Xt =vEeJOZ,skpt—kT—t0 + w t 1

k

Sk = Sk +j SkQ k
T 0 t E w t
p L
* 2005 - 09 - 06
60372048 60496316

104171 863 2005AA123910

1968—



QAM 49
xt n TMF n 376
n”zxnmtr:Ea{”x*jt+rj}=2M§nnI,rej2"“‘ 2
Jj=1 a
T T= 7] Ty T, T a m m=01 n/2
n * m x 1 J x L+
M .. T xt n E<« -
[ a A —2ma 2ma
Ee gt =2 <gt e s o 3
. /2 _
<gt e 5 = lim —J g t e Py n TMF n
= I'J_7p
TCF M-C moment to cumulants !
P
cxnmtT = Z: —1P71P—] Hfﬁxnm.tr, 4
U=t o B
I=12 n I 1 p xt a n
C T =< Copm I T e 5, 5
a = k/T k&€ Z
SQAM
C, 4 4 w  n .
C o T = E? "Tnme-'z“‘“oe' n-am UJ HP T+ e ety 6
_ao]=1
Cs nm Sk n
C; yn=cum s s s s” 7
cum - InE exp j swg+ +Sw,_pmoi+5 Wyt S w,_y Taylor
_j "(00 Wy -1 8 s nm
2
a=1/T 6
Cx nm ej n-am 6 Cs nm #O n;AZm
n=4 m=0 2 7= 000
CVI 000 = £ C-\‘T4OeJ'2mO/Tej45 [=.p* 1 e B/Tq, .
C,p . : .
CVh 000 =E =52 [ = 1p ¢ 1te >/ dy
C, 400 CVJ, 000 c’L 000
o0 _ cVh o000 C op 9
cVE000 Cia
20AM  4QAM
01 [ cVl 000 ]
Ha® ¢cL 000 20AM
= C’E 000 0
Bl _ x 40 ]
048 " ¢c“L 000 40AM

arg x x cl’E 000



IHPRIIF (SNR=10.dB)

3
Fig.3  The variation of the estimation performance
with different roll-off factor
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