201018 128 PANES3 =N A 47T HEHH 4 3

=& 2010-47IE-4-6

DF-DPD$} DPD-RGPRll tis+ A% B4

( A Performance Analysis of DF-DPD and DPD-RGPR )
AR F, 0 & 47,43 5
( Jin-Doo Jeong, Yong-Sun Jin, and Jong-Wha Chong )

2 o

o)
>

2 =¥2 FA 4% (Decision Feedback) 7% % 44 A% #2l¢
(Differential Decoding)& %+ %71 #% (Coherent Detection) #2)9] A%

DPSKel & 71& A% 94 A% Wae $47] 728 2hdsp) E’Va

DF-DPD% DPD-RGPRY A%o] A% 23
THEE g SR TP Moary
u, A e S8EE o)d AN FeE

o
—N*or_i
.&r

Jeew d Askd $4 45E e A€ AF 42 B #4 45 G447 A8 DE-DPD, DPD-RGPR %
ERAE 0F A% AE 95 W56 ANHIUT, A, oY BAFS 43 Ao R 24 D Hwel oy AP
A9 AYH Bgkeh THEE, £ =24 DF-DPDSH DPD-RGPR ¢ 474 A% 7w 4% 914 4% $45e) 4%
& FAASZ FAY, $AY BN 43, A4 ARE 2E AF A4 42

HAEL AE BEE 72e B %9 ABd
THE F 9lon @‘"”5’4 4%& #1187 4% (Noncoherent Detection)d] 242 4 2&€ & & AU st=go] &3
=5 J_a% 3hd, A% Zo7t S/ wet Bgwst Fukshs 2] 7wk DR-DPD 4Rt wiEA o lEE 2
AE A8 AE 946 7198 DPD-RGPR Walo] 78 o$ 24498 ¢ &

Abstract

This paper proposes a numerical analysis to prove that the performance of the differential phase detections (DPDs) with
the decision feedback, such as the decision feedback DPD (DF-DPD) and the DPD with recursively generated phase
reference (DPD-RGPR), approach the performance of the coherent detection with differential decoding, The conventional
differential phase detection for M-ary DPSK can make the receiver architecture simple, while it can make the bit-error
rate (BER) performance poor because of the previous noisy phase as a reference phase. To improve the BER performance
of the conventional differential detection, multiple symbol differential detection methods, including DF-DPD and
DPD-RGPR, have been proposed. However, the studies on the analysis and on the comparison of these methods have been
little performed. Then, this paper mathematically intends to analyze and compare the performance of the DPDs with the
decision feedback. The analysis results show that the DPDs with the decision feedback can have the performance equal to
that of the coherent detection with differential decoding and be available for the noncoherent detection in the improved
performance. Considering the hardware complexity, the DPD-RGPR with the simple detection process by using the
recursively generated phase reference can be more simply implemented than the DF-DPD based on the architecture whose
complexity increases according to the increasing detection length.
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