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Abstract

Recently, the trend of wireless communication isanged from the
conventional narrow-band voice service to the vibded multimedia service. In
1993, Berrou etal introduced a new class of error correcting coawesdigital
transmission : the "turbo code". Therefore, theartgmt problems of high-speed
applications of turbo decoder are decoding delal @mputational complexity.
Therefore, the real difficulty in the field of chaal coding is essentially a
problem of decoding complexity of powerful codes.

Another interest area of channel coding schemedBQ(Low Density Parity
Check) code. But the encoder structure is very dicate. Therefore, it highly
required channel coding scheme with simple encddeader structure and good
error performance in order to apply for wirelesdtimedia communications such
as Ka-band satellite and wide-band mobile commutioicasystems. Recently,
there has been intensive focus on TPC(Turbo Pro@acte) which has low
latency and simple structures compare with turbdecand LDPC. It achieve
near-optimum performance at low signal-to-noiseioratTPCs are two
dimensional code constructed from small componedes.

Different than original TPC decoder, which performsw and column
decoding in a serial fashion, a parallel decoderchire to reduce the latency is
proposed in this thesis. Proposed TPC decoder radgone delay element in
contrast to conventional algorithm, which needs tetay elements.

This thesis analyzes the parallel TPC decoder bthematical theory and
compares the performance between parallel algorgthdnconventional algorithm
by computer simulation. Also this thesis estabksparameters by fixed-point
simulation for VHDL implementation. From results @dmputer simulation and
VHDL implementation, this thesis shows that decgdime of parallel algorithm

is halved with this structure while maintaining ga@me performance level.
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Al 2 & Turbo Product Coded] -Z¥A]

2.1 95 E39 9F AR

1993 Turbo HZ[1]7} &7HE 01 o] Fo BEEZo] ik dad
Q1=2 (SISO : soft input soft output)ol ta G477} g
A ok, Aol ‘Soft values’ = o] Ho AE ¢
Hes) Ao & 4 dal, soft value L(u)E 7}A+= binary value u
5 F33} ¥ soft values L(x)9F ZE=3E ¥ HE x§ W&
Utk AFFSAA B A ALBCO) Ee THeAISH ol

Ads AF Fol #2018 Y =9 yollA x9 log-likelihood H]&

=L.y+L(x) LC=4E%\IO=%I2 (2.1)
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Upp | Uy | P + - -
A P + -
(a) (b)
+0.5 | +1.5 | +1.0 +1.0 | +0.5
+4.0 | -1.0 | -1.5 -1.0 | -1.5
+2.0 | -2.5
(c) (d)
+2.0 | +0.5 +3.5 | +2.5
+1.5 | =-2.0 +4.5 | -2.5
(e) (D

a9

a9 2.2 ¥ 535 ot a) Alse A b) Alse] 53} o)Fald
Ly d 7IE H53E 9 Extrinsic AH; e) AZ H3 9

Extrinsic AX; f) 729 A& B3 3 soft output.

Fig. 2.2 Example of Iteration decoding: a) Signabagement; b) Coded values;
¢) Received valued_; [y ; d) Extrinsic information L, after first horizontal
decoding; e) Extrinsic informatiorL'e after first horizontal decoding; f) soft

out after the first horizontal and vertical decagin
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Input log-likelihoods Input Iog—likelihoods

a priori values for
all information bits—L(;u

extrinsic values for
‘soft=in 7~ all information bits
4 soft—out’
channel values fo——_ — decoder T — a posteriori values for
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0 If Clmin( +1) — CImin( -1)
1 if CImin( +1) — Clmin( -1)

oY MW o oA MEZE 41, -18 AHAa R F

FA0ES WA A A Bsolel | WA MES e,

uekA 2(2.15)E 21(2.16)9F o] vetd 4 gith
=1 +w,
n E
wi= > "R (2.16)
I=11#]
r; : soft input data , w; : extrinsic information
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bite}l test sequenced FE S7F AXY. A (2.16)9A HHE A
BAEE = r; ¢ soft decision % r,-' e e T
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Fig. 3.3 Parallel decoder structure and decodmrass.
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ek 2ash mb & ddeld ® AlE e [R™(m+l)]
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Fig. 3.4 Performance of original and parallel dembdCH TPCs on AWGN
channel. (IT denotes number of iteration) : a) ®ankince of parallel(31.26.3);

b) Performance of parallel(63.57.3).
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