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ABSTRACT

This paper analyzed performance of three dimensional turbo code and turbo & codes proposed in the next
generation DVB-RCS systems. In the view of turbo & codes, we proposed the optimal permutation and
puncturing patterns for triple binary input data. We also proposed optimal post-encoder types and interleaving
algorithm for three dimensional turbo codes. Based on optimal parameters, we simulated both turbo codes, and
we confirmed that the performance of turbo @ codes are better than that of three dimensional turbo codes.

However, the complexity of turbo @ is more complex than that of three dimensional turbo codes by 18%.
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A= AZEA B 7o) Aee] Al visiks o &
otk A% Eb/NO7F 1.6dB7F El& A HelxE

random interleaver= £ v &Alo] Ar|m,

N
P
%mxo

=

golden interleaverE AF8-g+ HhHo] prime interleaver
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M N*S*2 N*S_P*2 N#*S*2+S_pe*2* A
(12032) (24064) *N (13536)

LR 4*N *2 4*N*2 LFNF2+(2FN *N*2)*2
(6016) (6016) (7520)
2%N* 2%N* 2*N*(21_d+S*4)+

Total |(21_d+S*4) [(2QI_d+S_® *4) [2*A*N(S_pe +2+2)
(30080) (42112) (34592)

N : Block Size

I_d : Number of input bits for decoder

S : Number of State for DVB-RCS

S_® : Number of State for EJH &

S_pe : Number of State for Post Encoder in 3D-E]X.
A : Number of fraction rate for Post Encoder
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£ 5. % 49 Fepiee] HE gt

Parameters Values
N 752
I.d 2
S 8
S_pe 4
A 0.25

sk ogulsks ARklske= Al EZ( state metric,
SM), 232 93 71 $% H|f(log likelihood
ratio, LLR)°] itk & 6°ll4] AnEES: 54l &
el 24 ql Blas fleiMs Folxl U
slepetoll ] AA| QA NeE vlasheA 7
A}, 919 & 5olA 23 ko] SRk % 79 3}
ghrlelE 284170 FhEelrh

BM®] 7% & Ael 2 4] %= branch codeword
o} PAlEE AlEL AolE Feh= HHo|nE HE
3} Zo] Nel| i3l si=e] F v|Ed_d)o] =2 7} e
oA Eol &= 7] gt 27 o]t ulebr Hast A
o] & EFAle]= Nell Hisll 1, Q, A'd 7 Akt +
7N 1Al gk Alo| B2 HAH 2 aN*21_d2
AAikFo| =t} 3D E]H.2] 7% pre-coderol] thgh A
Abeko] 71 oz Fou it oo} 22 3o
2 o & Fepeelel] dial] Akks sle] B 3E 49} 7
o] Hw, % 59| S Al & 4°] Z3 <k 523t
7} flek & 4elld g9l 4 glRo] & 59 FES
A7) Az}, 7122] DVB-RCSE B4l 7h57}
30080700]m, E]H. @ 3= 421127Y, 3D-trubo H-35
= 34592707} H asi] v, HE ¢ ¥ 7S
2] DVB-RCS #3509l H]|3] 40%, 3D-trubo F-35.of H]
sled 18% HAs 1S & 4 92 3D-ER. H5= 7|
Z9] DVB-RCS #3°l v 15% 23k 7L o 5=

et

v.&d B

H =Hol|x= 2719 DVB-RCS %&<le & A=
Fojzl o] nlole] EHlH H-59] oF v kS
S5317] $13] 24t DVB-RCSellA] Al 7714
o] Hr ¥z wrle] HAs U AT Bals w|aE
A8 =olok 84 E| o] ElR ] AR (s
frEevld A=hE 71 A1717] $1sl 167de] %
2 Wy A7) R F57], 8AEHE R A
B-53517]5 718l 33121 E] X (three dimensional, 3D
E|H) %357]7} At DVB-RCS( DVB-RCS Next
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Genetation, DVB-RCS NG) A|glol] Ad #3535}
7o 2T A Hdoh Bl v 2
A WA Fb9E Fol T sjaich A,
HE O F3& o]F vle|ye|FX, Al% vle|ye] +
Z7} o3t g HLo| 7h5dhm, o]F ulelu
2] 73 7]&2] DVB-RCST-#9} 5Usln], w7
16785 Adsl= 725 7RIk AbE vleluie] +
9] Fu3lelME F-37]9 %3 sEle] nlH oo}
3h, ol ofefgt Heske-s A-ds] SlsiAe
Ay ARE HAHo Jed HASE] $18 vl ook
g} Al wlolue] FRellA] HAe] 23 A 2
AE ARE AAskdch =4, 3D BlR FE5E V]S
2] "hAlo] rate-12] post-encoders H7FAA L5 #f
F AR HesE 23 317]ot}. o]+ post-encode?]
Hefloll uwlel Adse] HEles 4 & glew,
linear-type®] 5ol AEAUE & F glew,

post-encoder® U= == permutation UTE|E<3]

random, prime, golden interleaving W3]~ o]-8-3}e]
Ae] ohuelze w359tk AAZ DVBRCS
NGolA AAE F7E] A B Fod 2 =

oft 7

S AAG HAe] slebletE olgsio] A 4]
stk B4R Sl BR 0 ¥57h BaehA e

Ao BlE o7} &7 953 oS glom, 71Ee]
DVB-RCS$}e] £4-% 7|=3leg} AL}

ik

|

Ao
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