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Efficient Iteration Control Method with low complexity and New
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ABSTRACT

In this paper, we propose a new tutbo interleaver and an efficient iteration control method with low
complexity for turbo decoding. Turbo codes has better performance as the number of iteration and the interleaver
size increases. However, as the interleaver size is increased, it require much delay and computation for decoding.
Thus we propose a new efficient turbo magic interleaver using the Magic square matrix. Simulation results show
that the proposed interleaver realizes a good performance like GF, Mother interleaver proposed to IMT-2000. And
as the decoding approaches the performance limit, any further iteration results in very little improvement.
Therefore, we propose an efficient algorithm of decoding that can reduce the delay and computation. Just like the
conventional stop criterion, it effectively stop the iteration process with very little performance degradation.
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A(z) ={[ Magidmc) ] +col- (i_ 1)} ()
i m, =42 She 24)

A(D)={[ Magic(m ;) 1"+ col- (i—1)} , others

9] Aol WA m, el g i = S
o]l I, AeEHEF P, 7 m,
7} 48] Wi A9 JERE moxm, WA B
Yag Avls | 99 WFE gojed, 2 9
e d¥e dole] "REAF HX|(Transpose)A|
A 4 &9 WeE goje) olFd wiF] HE
g B4 Vehde d4Ee FAE AAA
$1% Aol

3 A4 B W D2 dFo R Mol (Intra_
row Left Shift)sls Zajele). zb = Yol
dle|e}E PFZ oz Ho|shift) AxIek 919 Al (24)
A (DL PFBo T ; wkF Holshift) A
Auigte). & i WA Heow)el el @ AQTF
AF o8 Ho| AZlr}. o)L # HWE L Use
¥ g WA El] $3telk

4 <A : s7ke] x|¥(nter_row Permutation)o]
o} A 8ol hsle] 8§ e X A7) $i5hed
WA m, F& FAL 2Vt mxm, 2 A3 o
EYAE ol 1, UelHE Tk o)
ol4dled | w2 qle=ws dlelelE ¢jol-&ch
P m=Vrow oz, T m, Bl A
shiim 3 Mr} 2 2z AF4E P 28 2
22 ¥k a2ln Y ¥eh & S AApruning)
AZleh 7k X3S A% oJ=da A oS A
s} zke] .

L) =[Magic(m,)] i=1,2, row 25)

$] A& Magic(m )] "IEYAE F3la olF
dzle) ojzwls o HolEal Felth i HA
& ANE o83l Pojxl o= o vl
A 3, Wb 8 Zlinter-row)e] X|§he] o] Fe]
AA Het AgAo 3 A9 Heoleg el
t} wRTe R I =rowxcol B FAE Qe
AzslA ghd tisld ¢1F =#9le) o] N mr}
Z gl ¥ AA|(pruning) A& At A4A gL
S€ o537 ok

S=N~—(rowx col) (26)

A7 A AL zHY =2717) 250
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ehfislel 28 8L <lejely] e E=old)
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Input Frame Data

———— 2]

P2BAGBTBIT0. vt e .

Wl  csss——

Read

Wrte Data RowbyRow | [ intatow Pormutation by Megie | [invasowLeft st | [ inter_row Permutation by Maglc B

3 181 80 148 248 138 67 31 212 102 145 225

.................................. 116 39

Interieaved output Frame Data

33 7. BE wiA(Turbo Magic) alej=] 3

Input Frame dataof N bits
for interleaving

Determine the Pattern Size
Row & Col

Data Write Row by Row
Intra_row Interleaving by Magic
Intra_row shifting
Inter_row Interleaving by Magic
Data Read Col by Col

L (10O

Pre defined pattems
by Magic mitrx

Prunning Processes

=N
Interleaving data Processes
by interleaving address

38 8. €EE A EEE

3.3 AlEHo|lM 2o % By

a8 9= AR UHEMY e BHe 4%
A AFEelA B35 olch A B4e] AL
AWGN H #dz] Holy aAldol|a o]Feiz]on,
BlR 39 T (K) = 40 FEER)L 13
2 AR, e B3 5 43olc) e #)
olf Ade] =& Fula= 50 Hzelz, olE A
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2 4% 6otk 2 10,11 AWGN 29 %734
A Qleje|e] FFel ahg v]E o2l &(BER) A5
€ viekich JEElRE =930l N=10249}
3200 w|Eelrl. I3 12,13& #H<Ye Hold sl
BAA  AdEHe FF @& wE oEE
(BER) Ae-& viehlin ql#=adle] =7]x 1024,
3200 ®|Ee|th Zp4e] aidx BF qleeHe]
J5e] 7P HelAa, AR #iA alelEws) -
FEE & F o, 2 Aol A e}
ep7ke} S-APAE Ho|x glcl. HNSARS] GF <l¥
2jsl Mother TE|E|HY] Aol AR ez
o} weshd Jepdel. B2 qlejesel ot A
d e A = uhEdAe] A7 A
ok <leje)wisl GF % Mother QEE)W= 1542
H|(Eb/No)7} F718tel| wle} Aol Sl & 4
ek Aol EiAl vehde ol #FA
REEAo] v} QejE|uio wld) =k, ¢ =
AdfellA At AL Qle JEARE Ao
2 A A} g AR wgEsr) wfolch
X 2= ey F54H AHA2(Pree distance)E
HuRErex AFEE o)gsld 73 Fholrk ¥
B HEee] FA(weight)y= g1H Arde] FA9)
Zpzpe] FAREZ) E9ela] e REsE d9
F7 e AHHo, AfAel(free distance) 0
HEE AP e RE RFol FAlA
4 8% BA(Hamming weight)7} St} £ =8
Az FA(weigh)s 20]m 744 4, AAvishy
g=[1011,1101] ¢|v} HeilA viepyd vie} o] g
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Jejelsrt ok HejZlm HNSAK] GF ey
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7] sjEYx Matlab 5.1 WA ATSE= T2
& AMElded, =9 mvrh 10249 g
Row Zle]l 16, Col gleo] 64 olBE 4x4 2} 8x8
Z719) A7 viEYF AMSIsch

E 2. Qe a2 4,

1024 30 26 17 25
1158 22 30 14 21
1280 25 3 17 27
3200 31 31 14 26

QPSK
Modulation

Source ——| Turbo Encoder

data
Turbo Intorleaver
"Block, Ra ndom,
GF, Mother, M agio*
Decoded QPSK
data <—|Turbo Decoder Iq—-—-—-—- Demodulation

a8 9, e Y EER

aki

0 05 1 1.5
EbiNa

3@ 10. UeElHY )} 10249 A AWGN 84
A alejely] =813 BER ASu|a

a3 11, deEe =771 320020 A$- AWGN #1744
A el FHE BER AgHI

T Tue Cote = R= 14,
weed QP Puilog chwumd

a8 12, e =277} 102490 A9 de] ol #
Aellx alel2p 5 BER AFH|5

3@ 13, dEjEY =717 320090 A HdE seld 84
ofl4] qlelziy] 553 BER AgH)a
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