DB ris

== 11-36-11-09 A8} 5] =] °11-11 Vol.36 No.11

DVB-RCS NGA]Z® 9|4 Shortened TPC <¢1&]Z& A&
ulalol] A3l A

N

B W T, A A g e R, g A |

A Study on Application of Shortened TPC Algorithm for
DVB-RCS NG Systems

Byeong-su Lim* Associate Member,
Min-hyuk Kim*, Tae-doo Park*, Ji-won Jung**° Regular Members

o
o

2

£ =Fo|x= DVB-RCS NG Al AAEL 9= A3 e-BCH ¥-3& HHEEE7[HE] e-BCH H3&
ol oje 35S BAejadeh el A8 wWxe} AR eBCH ¥53) A A% B4 A5 wuol] g
55S] Hol} Mol Siol ¥ EEaE AR AR Y53 AR e TPC Y53 NS 38300 A83)
gl DVB-NG 40l = tefglt F-a318-5 AASlng B =Folli= 7129} A2 #3533} A4 zero
padding 3}od, H-33} = t}= A|7]= MO 2 rate-compatible & TPC WS- A|gkstnd, A3 wWFol|A] HkEo
°Jgk Fr} el e-BCH Hrl Aol 3HdEs oF & 9lrh

L
o
17

Key Words : XIMICH DVB-RCS EZE, ATA e-BCH =3 @Al TPC F535t Hh4]
ABSTRACT

In this paper, we analyzed the performance of soft decision e-BCH codes which presented in DVB-RCS NG
system. However, the performance of soft-decision decoding for e-BCH is not much improved as to increase the
iterations. Therefore this paper proposed rate-compatible TPC which makes various coding rates by zero
padding the row and/or column to adapt next generation (NG) DVB-RCS system. And so we proposed new

model of extended BCH code and researches how to develop performance of extended BCH code.
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=%/ DVB-RCS NGA|~HElell 4] Shortened TPC &F12]& 2§ whakel] 3H3F oA~
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7 H33-88 U3 rate- compatibledt TPC W]
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2 A o] SfetelelE ol gaha olelsh e A
& vk 7k sl

Block length : n=2"—1
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TPC 3= 770 52 2 o] a2 Zeole] &
= Y35 (C.0)F ol43ld product F3&
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A VMES VlE(Es AR g 5 kEs
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25 w4 B35 3t 5 o|F extrinsic AR o]-8-5}]
AR s B vk 555 gioh TPCe A
$45E 52 35 ¢, G+ dWUE-E BCHY-E, RS

wE Tl B5 52 48407 5 ok

3.2 Rate-compatible TPC 24| ot

TPC %2 DVB-RCS NGel 4-&47]7] ¢4
= AR FE3ES VIR AR a5 A
A Ak g}, TSl 87 5882 0.591,
0.705, 0.716°| 22 A=<l e-BCH (64,51)= 7}=
A2 Fzsprle] H8A714H & H53}80] 0.635 ©|
B2 Al 7HA] H58k8ol4] 0.5918F w7 AL v
A N FEsEs e ) ok wEkA ViR
Az 25882 n|eiAA 02 712 e-BCH(64,51),
AlZell BCH(63, 57) A-8A17IH, = 133180
0.7200] 22 A 71| 335185 " 7} ik
wepa] B AFelrs 7 Festgel] 2AHE zero
padding= A|AF &k}, Zero padding ¥ N4-E Z=}
3 3S w) 7k2, AR, 712 AlE 2% zero padding
o] 7}&38ltk 7k2el| zero padding-S- RZP(Row Zero
Padding), AlZel| zero padding-2- CZP(Column Zero
Padding), 7}2 A& 25 zero paddingS- RCZP(Row
Column Zero Padding)o]2} b4 o] 2322 e}
9 4 glck

7 59 (a)+= zero paddingS 3ol (b)= Aol (¢)
= B3 defl JHAR Zlelch

3] 594 P+ parity #-%-0]™, Z+= zero padding
Zolg vpepdict o] Al 71| el target F-E3H&
< ofefe] A3} Fro] vpehd 4= 9l

(k,— 2k
RZP __
Boarse) ™ = = Bl 1)
(k— 2k,
CZP _
Rtaryet) - (n+1—Z)n (11)
ez _ (k=2 (k,—2)

target (n+1-2)(n—2)
AlQkgr F337)e] FxE o a3 2l
TPC #5719 C1< e-BCH(64,51) & A3} C2
Z BCH(63,57) % 3} o3l H3sr]E gt
C1& 3353} sla o 5 €2 7L 517] 93 zero
padding A17] ¥ C2& 53} 3] ©h=slr] 918 zZ
W AAAA AgRich a7 7 B3] R |ch
WA pA15 AlE-S 2] M F(Rx Buffer)ol] A%

Al7|a B E 7] 2]8l zero deletion® 4+ ZwHE

716

s1 by 57
sw encoding = eBCH(64,51) Column encos Jing = BCH(63,57)

(a) RZP type

|
|

n = 63 k = 51 k, = 57
Row encoding = eBCH(64,51) Column encoding = BCH(63,57)

(b) CZP type

n=6 = 51 Kk, = 57
Row encoding = eBCH(64,51) Column encoding = BCH(63,57)

(c) RCZP type

T2 5. Akt Al 7FA] zero padding types

Row Encoder Zero Column Lero
| acuessy) [ pading || 9 Do [
i BCH(63,51)

2| 6. Shortened TPC #-33p7] £2%

T2 7. Shortened TPC 537] 2%

H]3el] padding A7} AFHE 7H2RE 31917
ol FAl Al BEe A2 E sk Eloh AR &

32 3 I extrinsic AES BlHd| A} A7) o]
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ARE 72 Bl AL, 712 H57]9] B35
T extrinsic FHE tHA] BTl gJulo]E gt} V1=
EH577F Bt F 535 8 E wuel] A7) vk
o] Ext F, zero paddig ¥ -5 deletion A7 ¥
EH5ghl of7|A A 7hE E2 AR B 1
19| Hexe) Fodsich

AAE A 7FA] EefollA] zero padding % zero
deletion ¥+ Alo]=9l Z+= 7 H53) WE 7 20
vehf ol

DVB-RCS NGell 28-47]7] $ls 7 gefdz 7t

E 2. 7t §F53kol| W2 zero padding e Z3t (2 -
5318 = 0.720)

Zero Padding Coding Rate
Type 0.591 0.705 0.716
RZP 39 26 21
czp 26 10 3
RCZP 21 3

(a) RZP type

ezm type

(b) CZP type

20 1ype

55 T 75
Ebro(E)

(c) RCZP type
T3 8. Al 71 Hellell wE A 4

FEshgelAe] As Bl ol ¥ 89}
RZP¢} RCZPY A5 A9| FUsh} CZP| 452
o2 el vlef ozt dedghe oF 4 9tk ole
CZPHAl2 A2 H-53] WhAle] (63,57) BCH H-3%
24-51917] wlioll, ©]5 zero padding dte] w5 A

E 3. AEdeld etelet

Specification

parameters
Cl= e-BCH(64,51,5)
C2= BCH(63,57,3)
Zero padding type RZP
0.591, 0.7053, 0.7162
Chase-Pyndiah

TPC codes

Coding rates

decodi
Decoding algorithm ecoding

algorithm[7]
Number of Test pattern 64
Iterations 3
Modulation BPSK
Noise AWGN

Eurolss)

(@ R = 05914 o 7]& w3} e 14

-
1

R

(b) R = 07059 ] 7]& WA=} A%

B
LS |
(© R = 07169 9 7]& WA} As ¥4

2| 9. A9k} shortened TPCS} 7]1E2] <d9A e-BCHY-&
= s

R

I
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719 zero padding®] Q1 Z #ke] RZPRT} ZA &
FE7] witeln, ik A2 535} Wb e] Aol 7}

= 33} whre] Aenct Wolx]y] ujgelch
71&2] A4 e-BCHS}| A% Hlale oF) & 3
o] Aol deprlels 7elz B3It Zero
padding W12 RZP W02 w4 A|7|3 WkE3l<
=302 WizuAle BPSK Wz o2 gl A
= A Az} 7+ 531804 A9’} Shortened TPC
°f 1.3 dB9] #-33} o]55 25 5 9

=

§ 2o} Ase] BE o) f Tl AlRE VS
shgromm ezl makw Qs ukael ola) A
e

E =FolA= Chase daE]E 7MEe] <19hy
e-BCH &3 "} test pattern ¢! po} FEqtollA
H53H8 e-BCH(64,51) 433188 71X]+= e-BCHE
A Algshs Al 7 s8] R = 0591,
R=0.705, R=0,716°] @& A5 EA3Iglch et
d%H4 e-BCH 3.3} WA A5 24 A3} ubiell
3k sl Apol7h Holx] odol FalellA e 203
o] HbE-S f7skt} uEpA rlRel AR=
product Al7]= "Ml TPCH-&3} Wlale- 28319
t} 7} H-53} ¥l e 2 e-BCH (64,51), A& 3%
3} WA o 2 BCH(64,57)2 2-8-A1A 72 AlZe] &
3}7]ell zero padding XA F33H8-S == rate-
compatibleg+ TPC WS- A|3}s1At) Rate-compatible
3t TPCE 72l zero paddingS RZP(Row Zero
Padding), AllZel| zero padding-S- CZP(Column Zero
Padding), 7}2 HZ 25 zero padding=- RCZP(Row
Column Zero Padding)5°] 3J2w, o]F RZPH}A]o|
T AsrelA] el WhAlel] vls] 2&2< A
0] 5 E ek RZP BAlS 7[Hke 2 A 7FA] H5
gl i3l 7]59] 13- e-BCH WA} A5 vl
Az}, 7t $-5354go4 1dBO] ¥-353} o] 58 S &
sk AAE Aak= 35 DVB-RCS NG A|2~g9]
A H-53} whalof djgk TPCE| Algtel] 83 A[&
7} =2j=t AlEEich

o2t

12 3
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