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In this paper, we analyze the performance of LDPC decoder
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for DVB-S2 system. The performance analysis is performed by
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modulation technique including 16APSK and 32APSK. For
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normal frame codeword length N = 64800 , the performance
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of LDPC decoder is only away 0.7dB to 1dB from Shannon .
: $48 45 7R
limit with respect to each modulation. The constructions and }
- £ =§2 DVB-S2 #3449 ZAWzr|EE Edele
encoding process of LDPC codes which are used for DVB-S2 :
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system are also presented and described. . .
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code 13 12 8 3 2 1

1/2 NA NA 12960 19440 32399 1

2/3 4320 NA NA 38880 21599 1

3/4 NA 5400 NA 43200 16199 1

5/6 5400 NA NA 48600 10799 1

(HZ  Zol FAHE HIHAAYEY B
REslEEe AYPHEL ol&3x ¥z HAEHFA
H4de olgste Wz FE & Aok 27 &k A
Ré-li%% i=(i0,i1,--.,ik._1) o]j__ 37] n O\_‘ ‘kl"ii} ’%%
€= (igsiyonig 12 P Piover Prg) & & W, SAE B2

P=(Pg,Pyror Prit) & Hc' =0 ¢ 2AL ol43ty
back substitution ¥ o2 tl&3 o] AAg}

agolg + agiiy + .-+ Qg giyy + Po = 0=> Solve p,



&%

2004 B iR AIS
@ygig +ayyiy +...+ayp_gip_y +bygpy + py =0=> Solve p,

Solve py i1

o] 7] A, a; = AFEY AR row, jHA column ©

A Yioln b; < B 8o i x row, j HUA
column °l A& Y2E on|gc}
dd A 9 B & sparse FHol7] wEol back

substitution o 2% B33} I}FL HARHL o] &3
We] vl agAel ¥ohi & 4 ok

2.2DVB-S2  Al~Rlel WAl oiF Abd
- s
ISI(Inter Symbol Interference)’t ¢l AEEAA

AR oMY FA0E R E GeH gl Fo{A
h=8+w 3)
714, {5} £ AEYT HIFNUXs 1 =
AislEe] e ¢ dMe M -ray HEAHE o]d
w, & B4to]l g? ol BAbgAet AL Alzolth T
(mxn) A HAAEFAYPH H o 93 AHsH&
LDPC 339 w& 2eZEQ BP ¢1EEL HY

check-node &% H 2 o] &
Aol 5+ varjable-node £ TAEE ol g TAre
Sgaed HAgz sgdnh. o, AMAE-E hprior
probability)ol 2tz EEE Z27|8BF o AgHE
variable-node & YH GRS ARk st=dl, ol A
Az &g} ute] M -ray ARAEA
[diA RasiulEe] ALAESE @ f & U 2o
i'=(x=1)

2734 [4).
exp(— S ln—sp Izj
Ml

Zexp(— s lr—s; |2)

i=0
(O]

L ERCE I PERS

ol
=

2

£ =Pr(r, 1x, =1)=

ol

53

T i WA M -ray
| Ax BIIHEL

HAgolth. =,

i

fP=1-f 24 Fojxch

IV. Recovery mode A] &

DVB-S2 A9 Z Wx7iye] H&slm
Pdue]E S AHEE LDPC £35719 4
azle
5382 12 A 910 otk 1¥ 2.
Aol A 2

Ao
OQE

normal frame N = 64800

&719] AWGN

8PSK

__16APSK

32APSK

a9 2. LDPC¥3%7]9 BERA%

QPSK, R=1/2 ¢! 7% Shannon limit o ¢} 1dB &3 %
d5S HASE ¢ F glen, R34 ¢ AS
QPSK 7I&#22 8PSK + 9 4dB, 16APSK + 6.5dB
a3 32APSK £ 9dB HolH UL & # vk
3, E,/Ny, 0dB <M 14dB 74X ZFE Aol
EXstalr ogd AEaged HAs ¥HzrIde
Aoz A AEE &+ UASE ¢ F
At



2004 A& Oy

ra
|
oK
g%
o
ol

V. 2&

2 =§& DVB-S2 A9 mAz7|¥E EFsE
thekst Wzuk ol W LDPC 8379 4% & AWGN
Aol X Hrisida. =3, DVB-S2 TE AHSEHE
imegularLDPC %3¢ T4 2 »353 dudEFs
Awsln LDPC E3F7|el H5%472EU  BP(belief
propagation) pankci el Z27| &35 e
AlREE%E&  DVB-S2 TwAe nAYERIIUS
L@ste gds Wz gy 42 =
A5 EA 27 frame Aol N=64800 & 25l tis)A 2
Hrolc} Shannon limit o 2F 0.7dB A 1dB 23 &
A%e 7MAe ¢ & ddem, E, /Ny 0dB A
14dB 712 nF Aol REsM ttgd AG@A
gozX AP HEE &

tio
2
iy

References

{11 R. G. GQGallager, Low-Density Parity-Check
Codes, MIT Press Cambridge, MA, 1963.

(2] DRAFT of DVBS2-74r13, ESTI, 2003.

[3] M. Yang, W. Ryan, Y. Li, “ Design of Efficiently
Encodable High-Rate
Irregular LDPC Codes,” /[EEE Trans. Comm. Vol.
52, pp. 564-571, Apr 2004.

Modérate—Length

[4] H. Steendam, N. Noels and M. Moneneclaey,
"lterative carrier phase synchronization for
low-density parity-check coded systems," ICC
‘03, Vol. 5, pp. 3120 - 3124, May 2003.

54



