Coding and Crypto Lab.
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1.original turbo codes 27}

Original turbo codes(3GPP standard)
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2.Duo-binary turbo codes & encoder
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s;:trellis state at time i

A:state matrix B: control matrix
C:observation matrix D: transition matrix
1 0 1 1 1 0 0 0 1 0
A=|1 0 o|,B=|0o 1|,c=]l0 0 0|, D=0 1
0 1 0 0 1 1 1 0 1 1

802.16e encoder standard matrix

Sit+1 = ASl’ + BuiT , ViT = CSi + DuiT




3.Multidimentional LLR(MLLR) for Duo-
binary turbo code decoding

Decoder &&= 28 MLLR(Multidimensional LLR)
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4. MLLR & O|&7%t decoding 1}7d

Symbol-wise LLR(MLLR) £ 0|2 &t metric 2 Hl At
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5.Bit-wise LLR = AtE8t decoding 1t
interleaver 2| 33}

P(Ax = 0) = [P((Ay, Br) = (0,0))] + [P((Ay, Br) = (0,1))]

Ol =3t A, B, 2 bit-wise LLRZ AIE2E == U A otH
iterleaver 2| Z0|E NOIA 2N 22 AIEE 5= U H =Y.
ot X8t Ol H HEAEE bit-wise LLR2 A4, B, It A2

=& 0| OtLlctH

[P((Ak, Bx) = (0,0))| = P(Ax = 0) - P(Ay = 0|B, = 0) #
P(A, = 0)- P(B; = 0)

X8 MLLR gis 12 =)t 8l
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Bit-wise LLR= O]

algorithm

Z8t decoding

Z (.\ck_l(sr)ﬂ/k(sl,s),ﬁk(s)
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Trellises diagram
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Duo-binary turbo code Decoder

A,B[2 X N]

Yy, Wi[2 X N]
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Interleaver
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6.Simulation result

[terations Duc-binary MN=420

—+— Random interleaver & MLLR

| 3
—=— Random interleaver & hit-wise LLR |4

]

Simulation parameter
« AWGN channel
e Code rate =1/3
e Circular coding
« Random interleaver
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[teration5 Duo-binary M=480

—&o— DWB-RCS interleaver & MLLR
—&=— Random interleaver & bit-wise LLR
—+— Random interleaver & MLLR
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DVB-RCS,802.16 standard InterleaverE 0| &9t BER A= curve




1.8

« Duo—binary turbo codes 2| bit—wise decoding & &
= MAl
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