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Phase Offset Estimation Based on Turbo Decoding in Digital
Broadcasting System
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Abstract In this paper, we propose a phase offset estimation algorithm which is based on turbo coded digital
broadcasting system. The phase estimator is an estimator outside turbo code decoder using LMS (Least Mean
Square) algorithm to estimate the phase of next state. While the conventional LMS algorithm with a fixed step
size is easy implemented, it has weak points that are difficult the channel estimation and tracking in the
multipath environment. To resolve this problem, we propose new phase offset estimation method with a variable
step size LMS (VS-LMS). Additionally, we propose a scheme which consists of a conventional LMS. The
performance is verified by computer simulation according to a fixed phase offset and a increased phase offset,
the proposed algorithm improve the bit error rate performance than the conventional algorithm.
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Fig. 3. Phase estimator outside turbo code decoder.

*

= gt A(r—ga)a (10)

Gr+1

AN g, =AY kAL FAHH
AR FAIS Aolal, re AdellA] vk FAE
AT, A 202 ot ¢, 9 APP averagedhs U
BRI HE B35 2HE 9 soft informations HFES
= :F'%L T }/\q'-

[ Qe 173 =471

1. Variable step size LMS

A 25 Abe]2E 2= LMS g s T
AL A2 ARk s sl Frke Ailol it
LMS &ateg]52 Akl we} ¥slshs vsd 2 &7

o= 27 Apo]=7t vigbAshA] etk Ad A4
51 Tracking 52 °] "ojzlth= Wado] 9t At
H VS-LMS (Variable Step size LMS) ¥ilg]&2
LMS°ﬂ Hlel A& ArtE 718 =8 £59 Tracking

58S A7 daaZeltl Trackingol e $14bo]
7%" AAZ gho w2 = o] ohg} A% Wstsh= 4



§ 32 WsE neks A Rt e F59
VS-LMS 22 th53 2th

*

G = 9+ A (r—gia)a (11)

A71M A E 7PH 2EAbo| 2R Theat 7ho] ek

F gk
T G
A/’erl = T * Amax (12)
A = Be Ay ifAk+1 <B e Ay (13)
LAY AL <AYB
08 28|22 ¢, — g 0 S r 2 AFEE] 94

ARt o714

FA BAE =¥lAfol2 A, E
A F74719 %7

max £ Z25IAb0] 28] aﬂﬂmco]ul A
#roz 28k 25 Slulo]E Ao 2glate]= gfd]
olE Mg p0<f<1)E WFOE F5ol gl

&l
¢} 9L ] FAR A WEsE AL e 5 9l

V. d¢ 3t 23

W 514

:.\'=
1o
o>
o
fluj
ﬂl
\l
0
rr
o
0{
rﬁ

o
td
g
=
o
hines
(A T A IF
o
iy

0=p0.1¢ (14

o714 B, Yol ¢ 9SS o
2% AT TANA FIHE "1 23 479 e 730

2 BN 429 gEe ouie 4 R gue

1%10° :
e B V.. e B
N BN
IS e
Sl R U S R kS R R .
“ - N
A
{2 o4
1 e \\ ———————————————————— -
~ \\
" .
BT s @28 0.6 [T \U """""""""" i
-B— vs_025_10_0 5
—o— fin_0.25_20_0 A
& -=%--yg 025 _20_0 v
THHT poonn) sopemnig 008 B0 8 e e s e ~
& A\
110 i i #
ol 0 1 2 3 4 5 &

SHNR[dBE]

a3 4. 5,=10, 20, 30 ¢=0 < we] BER 4%

Fig. 4. The BER performance on 5,=10, 20, 30 ¢=0.
110" ‘ ‘ ‘ ! ‘ !
110
Lo a0
@
—e—fix_025 101 |
1g® e -E—ws 025101
—— 025 201 |l
--X--vs 025 90 1 |
i 025 20 1 |
14T i i i i i i
2 0 2 4 6 8 10 12
SNR[B]
a9 5. 8,=10, 20, 30 ¢=1 ¢ =] BER 4

Fig. 5. The BER performance on §,=10, 20, 30 ¢=1.

a9 49 9 55 94 92171 10, 20, 30%=0] 2L 14
Aol 0= 15291 499 77he] Beof A9 ZAfo|tt,
9 Aste 2§27t 10, 20, 30%=9] 4
ZO LMS ¢18]E Bl £& A%S Ueh

% glek

- 114 -



A 3453 DTVE 918 HEES 7|9 94 54 34 7Y

ce
< F
g%
°
< &
Iz 2

| R R

N
ES
le]
O
N
ol
N
[
>~
>,
op
ot
Ho
ox
oft
N
_] I
i
e
=
i)

oy

o
N
i
(e}
=
&
o
iy
oo
e ot
ald

A}
I $7 @A A B sk

"ol 2g¥lod 4 9)

S xR
£

Rl
lo
>
o
i
o
2
>
T
rlr
Y
K
N
N
o,
o
o

> m fo o fo o o oo O o

N
o r2 op
~ oo

A

o e
ol
~
N
°
—_
=
lo
oXx
olf
N
X
o
1
38
ful

kl
B
o
x
i

o

S|

[11 C. Berrou, C. Douillard, and M. Jezequel,
"Multiple parallel concatenation of circular
recursive convolutional (CRSC) codes,” Annals
of Telecommun., vol. 24, no. 34, pp. 166-172,
Mar.—Apr. 1999.

[2] C. Berrou, A. Glavieux, and P. Thitimajshima,
“Near Shannon limit error—correcting coding and
decoding,” in Proc. of Int. Communications Conf.
(ICC'93), Geneva, Switzerland, pp. 1064-1070,
May, 1993.

[3] IEEE 802.16-REVd/D5-2004, Air Interface for
Fixed Broadband Wireless Access Systems Part
16.

[4] C. Douillard, M. Jezequel, C. Berrou, N.
Brengarth, J. Tousch and N. Pham, "The turbo
code standard for DVB-RCS,” in Proc. of Int.
Symp. on Turbo Codes and Related Topics,
Brest, France, pp. 535-538, Sep. 2000.

5] J. G. Ryuy, J. Heo, P. S. Kim, and H. J. Lee,
“Tterative phase offst estimation for mobile
broadband satellite internet systems,”in Proc. of
IEEE VTC 2006-Spring, vol. 6, pp. 2617-2620,
May, 2006.

[6] P. Robertson, P. Hoeher, and E. Villebrun,
"Optimal and sub—optimal maximum a posteriori
algorithm suitable for turbo decoding,” Eur.
Trans. Telecommun., vol. 8 no. 2, pp. 119-125,
Mar.-Apr. 1997

[71 C. Langlais and M. Helard, “Using tentative
decisions for carrier phase recovery of
turbo-coded transmissions,” IEEE Electron.
Lett., vol. 37, no. 9, pp. 606-607. Apr. 2001,

[8] R. H. Kwong and E. W. Johnston, “A variable
step size LMS algorithm,” IEEE Trans. Signal
Processing, vol. 40, pp. 1633-1642, Jul. 1992.

(No. R01-2006—000—11183-0)

# B QTS URE 200895 RIS ANOR FFASAT A9L o} S AT,

- 115 -



2009 49¥ IF=AEINNSFEATVES =84 A9A A2

2008 st AN
T3 24

* 20091 AA

o] T F(H3]4)

b |
~ 20099 A AL AR
T2z} s

g

[>

CFAPIOR  F AMEA, Kinetic
B 9 71T A

* 2009 A
AP
FRAROE: RAY A, U

A duf 2>

< 2007 & Hidk(Tohoku) th gkl
AA-g8ta) (FEhEA)

< 2000 @A AT FdATA A
74 -

<F ARk ¢ Cognitive Radio, 60GHz
FAE418 ADC>

S 20004 Q- Skt A A-gs

Fahp

=
AE716Y ATl

S 2008 Ul =
R

000 A AL oA
s} 2

<FpAlol : TXE <14, Cognitive Radio, UWB,
FUEA FAEN/E, telshl 9 B a47]%, 44
OJEEN] %>

Zj] ‘%“ %(xoﬁ%)

X
2000 AA| AR EAIATY
Al
<FARCR : RFAEAE, XY 4
SAE, DTV dgAlzs>

NG BEHAREAATY A
74

1998 Agoigtul Hapaeh)
dkA}

+ 2000 W= Princeton University,
Research Associate

+ 2001 SK 2ellF HIEYATY 2
A+

- 2009 A Fevfeka Aot
P

« 2000 A v MLT 3 Visiting Scientist

CRAROE : UNEEA, AT, AdR s>

1. oY,

- 116 -



