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Research on Turbo Encoders Based on Short Frame Interleavers
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Abdtract :  Turbo codeswith random interleavers are cgpable of achieving better error correcting perfformance than that obtained
with gructured interleavers a low SNR and the dtuation isin genera the other way round a high SNR. To get better peformance un-
der the condition of various Sgnd-to- noi e ratios ,this paper proposed a novel pseudo-random reverse block interleaver which eficient-
ly awoids the edge dfect and combines the advantages of random interleavers and gructured interleavers. Blilt in two proposed inter-
leaverswith different garting points,a novel Turbo encoder produced herein ,cgpable o making Turbo codes obtains an increment in
the minimum Hamming weight and consequently obtain a decrease a hit error rate. Smulation results show that the error-correcting
performance of Turbo codeswith it is superior to those obtai ned with other encoders on the whole when the short frame is trangmitted.
In particuar for dlean channd ,Turbo codes with the proposed encoder are capable of achieving much better error correcting perfor-
mance than before.

Key words: Turbo codes;oondituent encoder ;interleaver ;burd error ;bit error rate

6]

Turbo Shanron , 200 - JO-CDMA '
() shanron 2 U Turko
, (23] Turbo ,
Turbo (PCC) (PCCO) Turbo
[4]
: Turbo 2 Turbo
, E E
a, E . Turbo ( 1 E
Turbo , Turbo E) . Turbo
(141 | (N+r+r,N)
Turbo Shanron . e
(BER) , 1 Turbo , N,
, Turbo CDMAZ2000 Turbo 1/ 3(

:2002-02-22; :2002-10-12



3 Turbo 445
) (3N,N) . w C efc
w Z
ReE
j ( /m N, ) m
(4 (|RWEP) { Dm} m )
A°(W,2) = ZAN,,-W“Z‘ o) Po(€) . (6) (1)
t _ A j-
Au,j w j
. w+ .
dk > XA
|Nhit5
ol Yie 3 Turbo
Ve 1 Turbo a
Er =
1 Turbo . (5)
w { D} Turbo ,
(4.8 Turbo a
. WaC .
AS(2) = ZAW,]ZJ =_:L'_ _zlA_(\AJ?VL._Z)_l weo ) (dructured interleaver) E
w d E , Turbo
AS(2) . \ Turho
AL(2) (IRWEF) A°( 2) (NR)
) (\NR)
AW, D) = S WD) ) .
,  Turbo
1 =1 =3 G [11]
G- N ’ w ot 1 Tubo
, Turbo (8l n x
d n
AS(2)-AR(Z
o(2) = 4 d
Av(2) o (4
(AWQN) , (ML)
, (IRWEF)
(41 .
- . p(l<p=
1 ReE d), P
P < Dmef 5
h(e) =7 Z c( /m N0) (5 d b+l ) .
- 2
. D= ZJ&LAW']’mzj_'_W 6) p=nmod(n”+ n+nod(n,2) ,d +1 (7)
,n ,mod ,
efc(x) (5) mod(n, m) = nnod m (8
( R B/ No ), 1
Py(€) { m A m} (R ) :GLl=7,&=5.
Pb(e) erfc(x) X L :192’
| =20, 0.5 0 MAX-
m . , log MAP m=5.
d t< [a1/2 1O 1 Turbo
P (€ a 0.5(dB) 1.5(cB) 2.5(dB)
{ Dm} . (5) { Dm} 3.09x10°2 2.00x10° 3 7.54%10°5
P,(e 6 4 3 3.28x10" 2 1.30x10°° 3.51x10°°
" 2.90x10°2 1.40x10°3 3.82x10°5
{ Dm} 1 1 Turbo

(0.50B) a



446 2003
; , . , Turbo ,
: (AWQN) Turbo
; , Turbo
. ( 2
), (121 d,
J 2
) ) 2
Turbo (m=5)
a 0.5(dB) 1.5(dB) 2.5(dB)
1 , 3.28x10°2 1.30x10°3 3.51x10°5
, , Turlbo 2.90x10°2 1.40x10°® 3.82x10°5
: , 2.95x10°2 1.60x10°3 2.89x10°°
’ 2 , ,
Turbo ’ ’ Turbo
, Turto
’ ’ 4
Turko ’
Turbo (131
1 Turbo . E =) , Turbo
{ d}
A % : Ayud {yad Turbo
E B ( ). ,
) (R=V2 (R=V ’ Turbo
3), Turbo { vy} {d} Turbo
a E L k B
Y2k dg ,
Turbo ,
Turbo . ’ de Vi [1] CBerrou,A Qavieux ,P Thitimgshima. Near Shanron limit error-cor-
Vi de m g recting coding and decoding: Turbo-codes [A]. Poc ICC’ 93 [C].
(m E ) Geneve ,Shitzerland : ICC 93 ,1993. 1064 - 1070.
Turko [2] GBatal.A oonceptud framenork for underganding turbo codes[J] .
' . ) ' IEEEJ Seect Areas Qonmun 1998 ,16(2) :245 - 254.
{ dd [3] . Turbo [J].
E, 2 ) o8] a, ,1998 ,26(7) :35- 40.
) ) { %<, yak, ya} [4] SBenedetto,GMontors. Unveiling Turbo codes: Sme Reslits on par-
Xk Yik  Yak { dd , dld concatenated coding schemes [J]. IEEE Trans Irform Theory,
Turbo , Turbo 1996 ,42(2) :409 - 428.
[5] CBerrou,A Qavieux. Near optimum error correcting coding and decod-
2 Turbo , o ing: Turbo-codes[J]. IEEE Trans Gommun, 1996 ,44 (10) : 1261 -
1 ’ 1271.
a, o, Ly 2 , Turbo [6] , , , .Tubo  MAP



Turbo

447

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[J1. ,2001 ,29(10) :1356 - 1359.
P Jung. Gnpaion of Turbo-code decoders applied to dhort frame
trangmisson sygems[J] . IEEEJ Sdect Areas Gommun ,1996 ,14(3) :
530 - 537.
H Herzberg. Multilevel Turbo coding with short interleavers [J]. IEEE
J Sect Areas Gommun 1998 ,16(2) :303 - 309.
S G Wilon. Digtd Modulation and Goding [M]. Engenood diffs,
New Jersey : Prentice- Hall .
J Gproakis. Digtad Communications (third edition) [M]. New York:
McGQan Hill ,Inc. 451 - 452.
Li Jianping, Wang Hongyuan. Turbo codes with hybrid interleaving
mode [J]. High Techrology L etters, 2001 ,7(4) :50 - 53.
Li Jianping ,Wang Hongyuan. Sructured interleaver desgn based on
two interleaving digances[J]. Journd o Sysems Engneering and
Hectronics ,2002 ,13(2) :13 - 15.

Victor Wei. Turbo [J31. ,1998,
26(7) :41- 46.
S Beledetto , G Montors . Design of pardld concatenated convol utional
oodes[J] . IEEE Trans Gommun ,1996 ,44(5) :591 - 560.

,1946
,1970
,1984 - 1985

Turbo



