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Improvement of the Design of Arithmetic Mapped Interleaver

LIU Dong-hua, TANG Chae-jing
( College of Electronic Science and Engineering, National Univ. of Defense Techmbgy, Changsha 410073, China)

Abstract: At first, the principle of algebraic quadratic congruence mapping is analysed, and then limiation of odd— even protec-
tion and shift computation are added to the mapping of interleaver. Two new mproved interleaving algorithms are obtained. It is proved
that the peformance of the improved interleaver is better than the tradiional block interleaver under comparable complexity by simula-
ton.
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Tab 1 Algebraic quadratic congruence mapping
X 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
c 0 1 3 6 10 15 5 12 4 13 7 2 14 11 9 8
L 1 3 14 6 13 12 10 2 0 8 15 9 4 7 11 5
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Tab. 2 Odd even block inerleave mapping

(a)
(a) Store table for odd numbers of odéeven block iterleave mapping

dy | da | ds | ds | ds | de | d7 | ds | do | dio | dui | dia | dp | disa | dss
X1 - X3 — x5 - X7 - X9 — [ X — [ ¥13 — [ x5
(b)
(b) Store table for even numbers of odd even block interleave mapping
di | de |di | do | d7 | dia| d3 | ds | diz | da | do | disa | ds | dio | dss
— |22 | — | xa | — |26 | —|2xs | — |20 | — |22 | — | 28| —
(¢)
(¢) Odd-even block irtedeave mapping
X X2 X3 Xy Xs X6 X7 Xg Xo | Xo [ X1 | X [ *13 | XYu | ¥15
di | de | ds | d2 | ds |dm| d7 | ds | do | da | di1 | dia | di | dio | dss
2 (¢ , ,
s ( K= 16, 4x4 ),
( K: 16, 3)(5 2
)
K= 16
Lk= {1, 3, 14, 6, 13, 12, 10, 2, 0, 8 15 9, 4, 7, 11, 5}
Lx -2
Omod2= (14, 6, 12, 10, 2, 0, 8, 4} mod2
Imod2= {1, 13, 15 9, 7, 11, 5} mod2
Liv= {14, 6, 3, 12, 13, 10, 15, 2, 9, 0, 7, 8 11, 4, 5}
3
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Tab. 3 Oddeven quadratic congruence mapping
A 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Lk 1 3 14 6 13 12 10 2 0 8 15 9 4 7 11 5
Lyy 14 1 6 3 12 13 10 15 2 9 0 7 8 11 4 5
2.2
Lk= {dix)(0), dik)( 1), - dix) (K= 1)}
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Lk= {0, 8 15 9, 4 7, 11, 5, 1, 3, 14, 6, 13, 12, 10, 2}

43 ”
>

Lx= {0, 15 8 9, 4 7, 14 11, 6, 5 12, 1, 11, 3, 2, 13}

3

(SNR, Signal to Noise Ratio)
Turbo (BER, Bite Error Rate) , QCMI
(Quadratic Congruence Mapping Interleaver) , OQCMI (Odd- even QCMI),

SQCMI (Shift QCMI), SOQCMI
1024 ,
2 2 4
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Tab. 4  Simulation results for different intedeave mapping
SNR (dB) 0 0.5 1.0 L5 20 25
BI 9.630x 1002  8416x107> 4718x10"% 6.037x 100> 3.321x10°* 1 203x 10" *
QM1 9.624x 1002 7.285x 1072 2331x10°% L172x 100  7.319x 100° 2 292x 107 °

0QMI 9.576x 107 %  7.214x107%  2120x10"% 9.514x 100*  6.556x 10°° 1 836x 107°
SQCMI 9.661x 1002 7.121x107%  2045x107%  9.002x 100*  5701x 100> 1 374x 107°
SOQMI 9.701x 1002 7.288x107%  2199x10"2 L 037x 100°  7.062x 100> 2 140x 107°
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