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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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OEZJ
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HHAI(E] 2. RCS, BJE @, 3D-E]R)0] ZEH 2 ukE-
T Sde F3EIgeldk T ¥3e9 ZHe] N&

752bit(188byte) = 14313 o]-f~= MPEGS] TS |
2 Alo|=R aAslgl on, ube Sl g3 w3}

~—&— Turbo RCS(R=4/5)
—— Turbo-pi(R=4/5)
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03 25 3 35
EbNo(dB)

a3 11, 33538 4594 BE & F39) 3D-ER H39

Ae Al

of Algdo]Al stgict AlEHeld 23} elX 02 A
o) 7K ks & 4 gleH, BEE YoM e
1 o7} AelE shgAe] 7 H20E Alssch
U]-E]—/H Az 79+ pre-encoder] AHE- Rl A}
HE oleA oS o EAHYLS & 5 sk

H|E BR 0] AFo] e5Eicta stjzte KAt

5 ZoA] A3 P 9adel glrt. B AelAle BB
® 359} 3D-BE HFo| BI7] EAEE o FEol
foksisich

R 4ol BA=E vaslr] fEie 55E 9
8, 7+ EolA A¥E AXteEE vlastodof gt
B3 2 93 wEE A Ee} AR fEEY
ol-g- ¥| 25 714 W EH(branch metric, BM), <5

T 4, BX ¢ %359} 3D-E|R FF AXEF B4

DVB-RCS EH O 3D-E{ 5
BM 2#N*21_d  |2*N*21_d 2¥N*2_d+2*AXN*4
( 12032) (12032) (13536)
* Qe * & N*S*2+s *2* )\
M N*§*2 N*S_@*2 _pe

(12032) (24064)
4*N *2 4*N*2

*N (13536)
AEN*2+(2*N *N*2)*2

LLR

(6016) (6016) (7520)

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

(30080) (42112) (34592)

N : Block Size

1_d : Number of input bits for decoder

S : Number of State for DVB-RCS

S_® : Number of State for E]X @

S_pe : Number of State for Post Encoder in 3D-E{X
A : Number of fraction rate for Post Encoder
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A 0.25

3, AguErs Alksle AEIUER( state metric,
SM), B35 $3t 21 $% H]&(log likelihood
ratio, LLR)°] itk X 604 AR QA /4g
vehdch 2449l v|aE e Fo7 U
geteelo ] AA QAL Neg vlasied S
A&tk £ #5004 23 Q) A= 1 79 5
el A 44171 FhEelr).

BMY] 7% & AHlE 9)3 %= branch codeword
o} FAlE= AlEe] 2jolE il HAolmg B3
3} Zeo] Nejl tisl] 3]Ho] F v]E(_d)olmz 7+ Abel
A Eo e 71R] =7 270o)c) webx 53 7
o] & E5Ale]= Nell il I, Q, A'd 3t Ak F
7R} FER|ol] ijE Alxbe] B2 A AH o2 2N*21_d9]
Axkgo] Fck 3D B12.9] 7% pre-coderoll 3 A
Alego] FrlH o2 LolulA Fh olg} e Ao
2 g deioilelo) i) AXRS sled B ¥ 49} 3
o] Em, & 5] 34 Al & 49 ZE k] 3}
7} "ok X 40l FHdd 5 9l%o] E 59 gEL
Z8-A17] A7}, 71Z9] DVB-RCSE HAlY 7i47)
3008071e]™, B1R @ ¥3+= 421127}, 3D-trubo £3%
= 34592707} 2 8sht. aleiA, BB ¢ FEE v]E
2] DVB-RCS -5l v]3] 40%, 3D-trubo 5o H]
3l 18% BARE RS & 4 YT ID-HE F3E V)
&2 DVB-RCS #39) Hl#] 15% 2415 AL o 4
Ak

V.8 B

E =EdAE 27]¢] DVB-RCS E39t0 2 A«
Hoizl o]F wlole] BjH. F-3 9 0F vl RS
F2317] 9180 AAt) DVB-RCSoIA ek F7}x]
o) Bl 35 wAe) HAst U A% BT g
2} EEolck gAele) EuEy s Es
frE2eitd A=hE S} A7171 S8 16481 7=
288 A2 BRo £357), 84S fRsRA A
H3537]2 713 324 €] M(three dimensional, 3D
EX) ®357]7} 24} DVB-RCS( DVB-RCS Next
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Genetation, DVB-RCS NG) Al2®lol] Ad ¥-3.3}
7oz F A =gt EedolAe e e
A7EAL FAoA Tk Fol AT 3ok A,
ElR @ ¥-5& o]F uloluje|TE, AbF ulelve] ¢
Z7} $33} WA 0 & A go] 7hgdh, o|F wloly
gl F2E 7|29 DVBRCST29} T3, 9|
16AEE A3 728 7Ach Ak vlove] +
9] 537X 579 28 d-le] vlpeio}
g, z2ly Rl 2eses Adsl] siAe
A3 A= A A5& BAS] 98 vlpelo}
g} Al wlelule] FxellAd A X% dd ¢
AF A Atk 4, 3D HE Fie 7|E
2] ukaloll rate-19l post-encoder® H7MA1A 57 wl
F dAS B3R B-33pr]elth o] post-encode?]
Hefloll wel Asel =HERE ¢ 4 len,
linear-type®] Aeol AZAHYE & ¢ gloH,
post-encoder® YHE|= permutation UE]E4l
random, prime, golden interleaving ®4]-& o] &3}
Ao daej&e =Fs9chk AA=E, DVB-RCS
NGellA AR F71A] WAle] Bl $358 B =%
AN A Ao dejelelE 0|83t e 4
solch. FAls E9elA BB ¢ 371 ExlsiA|wt
AL ElE o7} oFt $508hs o 9o, 7189
DVB-RCS9}9] &4& rlsslejEl Algsr).
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