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Performance Comparisons of Various Turbo Interleavers Adopted as a Standard
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ABSTRACT

In this paper, we investigate the performance comparisons of various turbo interleavers which are adopted as a standard such as
IMT-2000 and satellite DVB(digital video broadcasting). The bit error rate performance is calculated by the fixed point computer
simulations over Rayleigh fading channels. For a fair comparision, the simulation is performed on the basis of equal the interleaver
size as we can. From the results, it is shown that the turbo interleaver in W-CDMA outperforms the turbo interleavers in
CDMA2000 and satellite DVB. The performance gains are even larger as the interleaver size is increased.
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Fig. 1. Turbo encoder in W-CDMA.

HA AW 270d o3 g it o] 4
AA% ¥ inter-rowo] HlolEE 4L & intra-row of
A delgE o) 3 o HojF:A o z8ln x|y
L2 Mother W] E¥HE Aeedy] BE =79
%37 98 pruning AFE AX U2 uES HF
RSClrecursive systematic convolutional)2&7]9] g
T42 ARESHA Foh BHE Qg o7|Fa A
He ot ogd

step 1 : R«C 8] RE (D)ol s ZAA%r},

10,if ((160 < K < 200) or (481< K £ 530))

5,if (40 < K <159)
R=
20,if (K = any other value) (1)

step 2 : R+C 3 ¥9] CE A3}
ol#AAAM £ p 7F AHEHTL
step 3 ' R+«C &H& T3}
step 4 : intra-tow 3} 4718 8}
step 5 : inter-row 7+ 41718 $=8)3lt}
step 6 ! intra-row$} inter-row I} 47]3 Ao &

ud oged ® sElda g Vis 4 (9 2o
Uehd 4 9o,

Y Y'(Rm Y’(zml) y'((C-l)R+l)
Yy yv(mz) Y'(2r+2) --~J"((c-1)k+z)
YR Yo V'ig Y'exr 2

S dEe) 2 g 99 ARz 2R @
e} Qlemz H@Q)o ! [bit] g2 A A =

647



FZ YA RBAG =EA ATE AT

9 Az 99 HEY e AVY Fart AHEH
a7ie] - RS &, CE 49 Asoltth

I=RxC-K (3)

2.3 W-CDMA ¢ E{2olE{a]u]

29 3& CDMA2000914 AHgshe B Aeey
o BEcholo)ayg vehlm grH2) CDMA 2000
o Ague 229 A7(Nmw)ol w2t setulg
nol Fojdth o] & 2" >Nuw & B 73
He Rfoln AF GmvlEY QY e u)
271 Eda 99 viE A7) 23A foh 9
deigy avld we AREngte ¥E FAeH @
% MSB n H|ES} LSB SHER o] H]E dig
St ol n #e BATE oI BL B 19
2o E 194 ¢ F A5 A JHYM 27):31
(189kbps) °jct.

Add1

» MSBe ey nBus MSBs ‘Nex
il N —_—
ey Selecs the . (54mBa
nlses M"::’" Discard Interleavar
If
Sclect the (:BI: i nput [* Oupu
(w58s Tt |nmm | 01SBe 4T ’ Nasto Address
Comtar Lookp * [T
Sisms Bit sBre
W Reverse (O]

a8 2. COMA2000 B QlE{2|H
Fig. 2. Turbo interleaver in CDMA2000.
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Table 1. Turbo interleaver parameter in CDMA2000.
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if j mod. 2 = 0, let (AB) = (BA)
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- if jmod. 4 =0, then P = 0;

- if jmod. 4 =1, then P = N/2 + P1

- if j mod. 4 = 2, then P = P2

- if jmod. 4 = 3, then P = N/2 + P3.

i= (P0%xj + P +1) mod N
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Nurvo | 378 | 402 | 570 | 762 [ 786 | 1146 [ 1530 | ts5a | 2098 | Table 2. Turbo interleaver parameter in Satellite DVB.
n 4 4 5 5 5 6 6 6 7
Ntarbo | 2322 | 3066 | 3090 | 3858 | 4602 | 6138 | 9210 | 12282 | 20730 Frame size in couples Py {P1, P2, P3}
n 7 7 7 7 8 8 9 9 10 N = 48 (12 bytes) 11 {24,0,24}
N = 64 (16 bytes) 7 {34,32,2}
N = 212 (53 bytes) 13 {106,108,2}
N = 220 (55 bytes) 23 {112,4,116}
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Table 3. Simulation parameters.
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Fig. 4. System model.
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Fig. 5. BER comparisons according to the interleaver
size.
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