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ABSTRACT

Concatenate coding schemes are considered astheibgst solution for powerful
protection of digital information against nonlinesard fading noise. However, the
performance of concatenate coding scheme is away Bhannon’s limit. The
emergence of the turbo codes and iteration decodiggrithms for them has
changed our view of the Shannon capacity, the dphas become a practical
benchmark for a coding system not only for poweriteéd channels but also for
bandwidth channels. The low density parity checkfI) codes have different
characteristics compared with the turbo codes. dDRC codes have better block
error performance than that of the turbo codess Tisibecause the minimum
distance of an LDPC code increases proportionall}he code length with high
probability. Such a property is desirable for hggeed data transmission which
requires very low frame error probability.

For LDPC decoding, received symbols are splittedbigi bit based using the
received in-phase and quadrature components. Thbotheof bit-splitting is
affected on decoding performance because its medlepénd on distance over
symbol constellation. This thesis proposes thesplit method using the sector
information with sacrifice a little performance $osompared to Euclidean distance

method. Futhermore DVB-S2 Digtal Video Broadcastsggecification supports



BC(Backward Compactible) mode which using the higrigal modulation
method, this thesis also analyze the decoding pedoce according to deviation

angle of 8PSK constellation for various LDPC codiatgs.
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2.1 229 sl ER( Ny, =64800)

Table 2.1 Coding Parameter( nldpc=64800)

BCH BCH coded block BCH LDPC

LDPC

Uncoded N, LDPC t-error Coded Block
Code
Block . Uncoded Block K gpe correction N 4o

1/4 16008 16200 12 64800
1/3 21408 21600 12 64800
2/5 25728 25920 12 64800
1/2 32208 32400 12 64800
3/5 38688 38880 12 64800
2/3 43040 43200 10 64800
3/4 48408 48600 12 64800
4/5 51648 51840 12 64800
5/6 53840 54000 10 64800
8/9 S7472 57600 8 64800
9/10 58192 58320 8 64800
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2.2 229 sy, =16200)

Table 2.2 Coding Parameter( nlde:16200)

BCH
BCH BCH coded Effective
t- LDPC Coded
LDPC | Uncoded | block N, LDPC LDPC Rate
error Block N|de
Code | Block Uncoded Block K\ gpe /16 200
correcti
kbch K'dPC
on
1/4 3072 3240 12 1/5 16200
1/3 5232 5400 12 1/3 16200
2/5 6312 6480 12 2/5 16200
1/2 7032 7200 12 4/9 16200
3/5 9552 9720 12 3/5 16200
2/3 10632 10800 12 2/3 16200
3/4 11712 11880 12 11/15 16200
4/5 12432 12600 j 7/9 16200
5/6 13320 13320 12 37/45 16200
8/9 14400 14400 12 8/9 16200
9/10 NA NA NA NA NA
FENE Ky BRVIES BE S5 (g, o) o o8l
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Table 2.3 Coding parameters for DVB-S2

Coding rate | Coded Word | Information Size Row column
R N K weight weight
1/2 64800 32400 8 7
2/3 64800 43200 13 10
3/4 64800 48600 12 14
4/5 64800 51840 11 18
5/6 64800 54000 13 22
7/8 64800 57960 4 24
8/9 64800 57600 4 27
9/10 64800 58320 4 30
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(a)

(¢)

21 2.2 LDPC 253} 74
(a) 27134 (b) CNU AlAFA (¢)BNU AlXF3A
Fig. 2.2 Decoding processing of LDPC.

(a) Initial processing (b) CNU processing (c) BNU processing
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Fig. 2.3 Simulation results accoding to coding rate.

13



DVB-S2¢]| Al &= R=2/3 o]t uj= 8PSK Wx®Al oz Meld x}eko

=
Amsta vk, 2ol AFE WAL FE PSK WE P Aueln]

712 Jstd HAR 8PSK Asd wjo] FAldME F57]e] &
He 3 HER FolM MEr|z Hulo Aa, R FdM= 4 Hded

3 HEAS Hxi=z wugy] 98 A8 1/QAdS o] &3ty e
& glojor 3}, e 18 3,18 LDPC BEE 93 8PSK A& o3k

55 98 AuEZ

N

o
o
v
|

o
-3
>
S
for
i,
o
o>
a2
o
(T
=
g)
(@]
J

split alojok @, whe 7 Ae|ME Bzd /o A%2e 27 uE

2 Zdsks Wil dia =3

Information

bit S/P

vy

| 2
MPSK |, | MPSK 1= bol to Bit PIS LDPC
Modulation) Demodulatlmra “Split Decoder

g, M log, M

o

% 3.1 LDPC B3 2 919 8PK B2

Fig. 3.1 8PSK block diagram of LDPC decoding.

14



3.1 Euclidean A E o] &3 B35 HH

>
e
flo
N
i
w

2004 B A3} o] gray code & Ho] glow, &
Ao s B57)e] £8& 3uER FolA Wx7|2 Huol A,
ESRAME 7 AET HEAS ExiaE 2u7] fsiA e

[/QAE& ol&ste] whs 5 lojof Fhth. 17l 3.2004 Zhzhe] H

fm

© A=A stuel AER ddHy, Zzhe] W EBit 1, Bit 2,

Bit 3)7F “0” Uujek 1" Awje] AAME vhepAn.

S Bit 2 Bit 3
110 110

(a) (b) (c)
19 3.2 Euclidean #2] ©]&A] 8PSK 37 =
(a)Bit 1] g A= (b)Bit 201 tha 4=  (c)Bit 3ol o HA=
Fig. 3.2 The subsets of 8PSK.

(a) Bitl constellation (b) Bit2 constellation(c) Bit3 constellation

15



Ungerboeck patitioning & ©]-&3}e] A

3 2 4L Mgl

000

Zk Bl EE9] gt Euclidean A2l

Fig. 3.3 8PSK Constellation according to Euclidean distance.

d =4/(r,-Sm_1)? +/(r, ~Sm_Q)? (3-1)

QY holx Sm_I, Sm QT



dy,ds.d,,d; o FF= Ags Fale] AuAES P T oA
wEs 19 9 d,,d,d,d, 02 W dg.d,.dg.d, o §2= Az

o]
=

2 kel AuAE TR A WA wEE lo9 d,,dg,dg,d; 0
W dy,d,,d,,d,0 F2A= AGZ T AuAdE P, o

& A3} gol Angke T & Aok,

Bit1 = min(d,,d, ,d, ,d,) - min(d, ,d,.d, ,d,)
Bit2 = min(d, d,d, ,d.) - min(d, ,d, d, ,d,)

Bit3 = min(d, ,dsd, d,) - min(d, d, .d, ,d,) (3-2)

A Feholz 2 HlEo] o Adlt 4 HES FF Fe &
of wWe LOPC BEAR GIRNAE @ A G F5 Fe g4w
Qo e ¢ F Yt TG99 LaAFe AR Fa) 9

3 At Aol kel sp=go] A Al B FHS ZEa gl

3.2 SectorE o] L3l B3 v

Ho
Ll
Au)
°
re
Y
Au)
il
%)
ofo
ol
rlr
o

140] slmslol AN Bitaitie o

17



B7b ol RHle] 4EAE ol gdte] bitE splitahi

1>
ftlo
)
l-«O
2

=

000 o 100

001© O 101

19 3.4 Sector®2] S o] 8317 93 8PSK A=

Fig. 3.4 8PSK Constellation according to sector.

HEE olgsle] FAP 1/Q ALS ool A MES Fs:

WRlel tisl Ad=s 29 348k Zow o= a9 3.33% 79 FA

18



A 7F Fek, A WA B E Bit 3% ofld] ¥ 3.13 o)

webd AEe] og 2o g e okl 4 3-33 gt

¥ 3.1LIBAS &9
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2 ret+r,
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bit1=r |
bit2=|r,| (3-3)

r,=r, r,z20r,20
r+r, r,<0r,20
r.=r, r.<0r, <0
—ry—rx) rn=0r,20
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7Vsdtth. [/QAES o] &35t 3 HEE Z¥sl= W3 Ungerboeck
patitionings o]&3le] HaAw Aistom 3 HEE EFHdl= Wy
Aess A v 29 3.57 2tk Euclidean A2 E o] &3 W]

0.1 dB AXx o]5°] Jas & F 3UTt.

20



E —l— Euclldean

1 —+ sector

A I O A O T O A
B4 B45 BS 6B BB BRE BY bB75 BB 6BBd BS
Eb/Mo [dE]

19 3.5 Euclidean A2]<} 2B o] BER A% =%

o O R

Fig. 3.5 Simulation results on Euclidean distance and sector.
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1% 3.6 8-PSK Z o +x

Fig. 3.6 8-PSK Mapper Definition.
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Fig. 3.7 8-PSK Mapper Definition, interpreted as Block
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10'8 i i H
6.7 B.75 6.5 B.85 6.9 5.95
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19 3.8 Non-interleaver 9} interleaver£+2] BER A& H|aL =4

Fig. 3.8 Simulation results on non-interleaver and interleaver.
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DVB-S2¢l| 4] += BC(Backward Compactible) = =2 A|&3tc)t. 19 3.9
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DVB-S¢ 74 HIE (8,7,7) convolutional F-&¢F (204,188) RS

a2 2y d4ds ARETE HL31, DVB-S25 N=64800% 7}A| =
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EFF T FEFerT_ |
— degres=45 |3
- degree=40 |-
— - degree=35 [
— degree=30 [

— degree=45
- degree=40
- degree=35

— degree=30

3
EbiNo [dB]

(b)
1% 3.11 Sector W2} ¢] BC RE=o A R=1/2, 2/39w] A5
(a) R =1/2(N=64800, K=32400) (b) R = 2/3(N=64800, K=32400)
Fig. 3.11 Simulation results according to sector BC mode.

(a) R =1/2(N=64800, K=32400) (b) R = 2/3(N=64800, K=32400)
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(a) R =1/2(N=64800, K=32400) (b) R = 2/3(N=64800, K=32400)

Fig. 3.12 Simulation results according to Euclidean distance.

(a) R =1/2(N=64800, K=32400) (b) R = 2/3(N=64800, K=32400)
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