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Abstract

In this paper, we propose o high speed tarbo decoding algortthim wd pre-ent resules ot implementation.,

The lateney caused by

cranatcally reduced with the proposed scheme, The main caunse of the time reduciion is o ase i

1 top

scheme e the real time wireless  conmmunication

tdetinterleavingg and iterative decading o conventiond

NMAP

twrbo decoder ean be

Locenter

and parallel decoding algorithm. The reduced latency makes st possible 10 use turbo decoder as a0 FISC
SOPVICeS,
cegradation in BDER performance because the oftective interleaver size i radix

shiht
Goas reduced to oan hadl ol that

However the ppoposed schome costs

i conventional method. To ensure the time reduction, we implemented the proposed scheme on o FPGA chip
cnd compared with conventional one in terms of decoding speed, The decoding speed of the proposed scheme s
fister than conventional one at deast by 3 times for a single iteration of turbo decoding.

I Introduction

In satellite communications and 3rd generation moble
contunication  svstem,  twrbo codes  are adopted for
hoph speed data ransmission. Recently, the trend of
wireless  communication s changed from the
conventional . narrow band  voice  service to o the
wide band mulumedia service, Therefore, it i highh
required 1o develop the high speed turbo decoder. The
inwportant problems of high specd applications of turbo
decader are decoding delay and computational
cumpleaity. To solve the problem with latency of turbo
decoder, two Bvpes of decoding algorithms are proposed

o the paper. The first tope 08 radin 1 decoding
aporithn., The previous state at 1=k -2 poing
ferwards to a current state at 1=k and the reverse

from a current.
is merged into

t =1k + 2 going Hackwards
Time imterval from 1=k -2 1ot =k
t=k .

o the same time without performance degradation, And

~tate at
Therefore, we can decode two bits souree data

we may reduce the block <ize butfered i memory. In
Poadgormidun, we have dermved
e branch wetric (BALL forward state metrie (FSA D,
wsay, B oand log

liwelihood ratio (LLR), 4 . Another tvpe is conter o top

ocder o apply the radix

a . backward  state metrie
aorithm, In conventional schemee, o caleulate the LR,
decoder wait for wnil Ninishing  the DSM {or
SAD calculations, Bot cemter 1o op method  doesn’t
weed o wait, Decoder caleulates 199M et o ripght)
aad BSA Giaght 1o left) simultaneous)y. When 1953 and
B=A reach ot same point, decoder begins to caleulate
e LLR.

by this paper. we combined the two types of proposed
scheme and parallel decoding algorithm. The  proposed

st

~cheme is o desirable in designing of  high speed  turbo
sigmiicant

decoder,  as
paratlclism, To

reductions  in
well  as
higzh speed

because it provides

requirements of  the

decocder
nemory
ailowimg

mereaseed 1oy

decoder. we implemented the propased schemie onto an

FIGA (\lera

conventional o in

FLENTORKY  and

termes of

chip comparcd  with
decoding specd. The
proposcd scheme is demonstrated inoa §ostates, R 12
tirbo MAP decoder.

The paper consists of  the
stction 2owe analvze the three vpes of high peed
turho decoding algorithm. Scction 3 deseribes computer

simudation results of new high speed terbo decoder. In

follomwing  Scctions, In

opthimal
desiggn the

Section i, W find PUrdinCiors tor

implementation and ngh specd turbo

decoder. Section D concludes the paper.

Il High SpeedDecoding Algorithm

2.1Scheme! ‘Radix 4algorithm

Usingg the unified approach o stale metrics, a0 20!

stane trellis can be itermed from time index o n - ko
voA

i by decomposing the trellis mto 2 subtrellises,

cach consisting of k jierations of a2* statetrellis, Each

2k states subtrelhs can be collipsed into an cquivalent

. k . .
on stage radix 20 trellis by applving & levels  of

lookahead 1o the recursive update. Collapsing the ireilis

docs not affect decoder performance since there 1%

mapping between  collapsed wrellis and
radin 2 otrellis. An esamiple of the decomposition for a
[our state radix 2 o an eqguivalent radix 1 trellis
using one stage of lookabead is shown in Figure 1OK-3
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