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Introduction

This document contains the updated ANSI C-language program capable of generating pattern of the latest
approved Turbo code internal interleaver [1] of the specifications TS 25.212 and TS 25.222.

This program is capable of generating any Turbo code internal interleaving patterns with the size of 40-bit to
5114-bit with the granularity of 1-bit. The version number of this program is 3.0 and thisversion is
corresponding to the approved specification text in [1]. The input of this program is block-size and the output is
interleaving pattern. Each value of an interleaving pattern with alength of K, which is denoted by A(k), k=0, 1,
2, ..., K- 1, showsthe input position A(k) of the k-th output bit.

This program is provided for use only in standardisation working procedure of 3GPP. The relations between the
approved specification texts of Turbo code internal interleaver and the versions of C-language program are
shownin Table 1.

Table 1 Relation between approved specification text and program version

R1 documents Version of
Approved specification text C-language program C-program
Distributed via R1-reflector
TSGR1#5(99)540 on 9" April, 1999 Ver. 1.0
TSGR1#6(99)927 TSGR1#6(99)928 Ver. 2.0
TSGR1#6(99)a31
TSGRI#10(00)0160 TSGR1#11(00)0374 Ver. 3.0

Reference

[1] NTT DoCoMo and Nortel Networks, “Modification of Turbo code internal interleaver”, TSGR1#11(00)0160.



C-language program for interleaving pattern generation

/********************************************************************************

PROGRAM NANME
Prinme_l nterLeaver.c

VI RSI ON\:
3.0

DEVEL CPER:
NTT Mobil e Communi cati ons Network Inc. / NIT DoCoM Inc.
3-5 Hikari-no-oka, Yokosuka-shi, Kanagawa, 239-8536 Japan

CONTACT PO NT
Yuki hi ko OKUMURA
E-mai | : okumura@r ab. yrp. nttdocono. co.jp

PURPGCSE:
This programis provided for use only in standardi sation working procedure of
3GPP.

DESCRI PTI ON\:

This programis capable of generating any Turbo code internal interleaver patterns
with bl ock size of from40-bit to 5114-bit frame-size, with granularity of 1-bit.
The input of this programis frame-size and the output is interleaving pattern
Each value of an interleaving pattern with a Ilength of K, which is denoted by A(n),
n=0, 1, 2, ..., K1, shows the input position A(n) of the n-th output bit.

REVI SI ON HI STORY:

Ver. 1.0: 8th, April 1999: Initial version created.

Ver. 2.0: 9th, July 1999: Revised second stage and changed maxi num bl ock si ze.

Ver. 3.0: 2nd, March 2000: Added pattern generation for snaller blocks with size
of 40-bit to 319-bit.

Copyri ght (c) 1999- 2000 NTT Mobil e Commruni cati ons Network Inc., Al rights reserved.
Copyri ght (c) 2000 NTT DoCoMbo Inc., Al rights reserved

*******************************************************************************/

#i ncl ude <stdi o. h>
#i ncl ude <mat h. h>
#i ncl ude <stdlib. h>

static void Get_pattern_prinenunber ( int *pattern_prinmenunber, int ML );
static void Init (void);

static void Read ROM (void);

void malloc_error( char *nessage );

int ML, NIi;
i nt plus1=0, m nusl=0;

i nt root_of prinenunber[259];
int rotate_pattern[20];

int *PlPforNL;

int PIPforNL_1[10]

int PlIPforNL_2[ 20]

{9 8 7, 6, 5 4, 3 2,1, 01};

{ 19, 9, 14, 4, 0, 2, 5, 7, 12, 18, 16, 13, 17,
15, 3, 1, 6, 11, 8, 10 };

{ 19, 9, 14, 4, 0, 2, 5, 7, 12, 18, 10, 8, 13,
17, 3, 1, 16, 6, 15, 11 };

int PIPforN1L 4[5] ={ 4, 3, 2, 1, 01}; /* V3.0 */

int total bit,total bit2;

i nt PIPforNL_3[20]



int main( int argc, char *argv[] ){
int i,j;
int *pattern_m |, *pattern_prinenunber;
int rowj[20];

if ( argc == 2)
total _bit = atoi(argv[1])

} else {
printf ("Usage: % (bit_frame)\n", argv[O0]);
exit(0);

}

if (total _bit < 40 || total_bit > 5114 ) {
printf("(bit_frame) nust be smaller than 5115 or |arger than 39!'\n");
exit(0);

} /¥ V3.0 */

Read_ROM) ;

Init();

if ( ( pattern_ml = (int *)malloc( total _bit * sizeof(int) ) )
== NULL ) nalloc_error( "pattern_ml" );

if ( ( pattern_prinmenunber = (int *)malloc( ML * sizeof(int) ) )
== NULL ) nalloc_error( "pattern_primenunber"” );

Cet _pattern_prinenunber ( pattern_prinmenunber, M );

for (j =0 ; j <NL; j++) rowj[]j]=0;

for (i =0 ; i <M - mnusl + plusl; i++) {
for (j =0 j <N ; j++) {
if (i == M) {
pattern mI[j+i*N1] = ML + (ML + 1) * PIPforNi[j];
} else if (i == - 1) {
pattern_mI[j+i*Nl] = 0 + (ML + plusl) * PIPforNL[j];
} else {

pattern_m | [j+i *N1] pattern_primenunber[row j[j]]
+ (ML - mnusl + plusl) * PIPforNi[j];

row j[j] = (rowj[j] + rotate_pattern[j])% M- 1)

}

}
}

if ( total_bit == total_bit2 & plusl == 1) {
i = pattern_ml[total bit-N1];
pattern_mil[total _bit-N1] = pattern_m|[0];
pattern mI[0] =1i;

}/* V2.0 */

for (i =0 ; i <total _bit ; i++) {
if ( total_bit2 > pattern_ml[i] )
printf ( "%\n" , pattern mlI[i]/*+1*/);
}

free ( pattern_ml );
free ( pattern_prinenunber );
exit(0);

}

static void Get_pattern_prinenunber ( int *pattern_prinmenunber, int M )

{



int i,j;

for (i=0, j=1; i< ML-1 ; i++){
pattern_prinenunber[i]=j-m nusl;
j = (j * root_of prinmenunber[ ML] ) %WL,;

}
}
static void Init( void)
L

int i,j;

pl us1=0; mi nusl1=0;
if ( (total _bit >= 2281 && total bit <= 2480 ) ||
(total _bit >= 3161 && total _bit <= 3210 ) ) {
N1 = 20;
Pl PforN1L = PI PforNL 2;
} elseif ( (total _bit >= 481 && total _bit <= 530) ||
(total _bit >= 160 && total bit <= 200) ) {
N1 = 10;
Pl PforN1L = PIPforNL 1;
} else if (total _bit >= 40 & total bit <= 159){
N1 = 5;
Pl PforN1L = PI PforNL 4,
} else {
N1 = 20;
Pl PforN1L = PI PforNL_3;
} /* V3.0 */

total bit2=total bit;
ML = total _bit / NIi;

if ( total_bit %NL >0 ) {
ML+=1;
total _bit = ML * Ni;
}
if ( root_of primenunber[M] == 0 )
if ( root_of _prinenunber[ML - 1] > 0) {
M -= 1;
plusl = 1;
} else {
for (i =1; i <20 ; i++) {
if ( root_of _prinmenunber[ML +i] >0 ) {
if ( ML+ i >=410 ) {
printf ( "ML nust be |less than 410" );
exit(0);
}
ML = ML + i ;
m nusl = 1;
br eak;
}
}
total _bit = (ML-1) * Ni;
}
}

if ( mnusl == 1 & total _bit2 >= 481 && total _bit2 <= 530 ) {
m nusl = 0O;
total bit = ML * N1;

}



rotate pattern[0]=1;

for
i f

(
(

if ( (M -

7, ]
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< 100 ;
root _of prinmenunber[i] > 0 ) {
>0)

rotate_pattern[j++] =i;

}

}
if (]
}
}

static void Read_ROM voi

L

int i;
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© i < 259
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++)

d)

1

2
2
3

i++) {

{

root _of primenunber[i]=0;
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root _of _pri nenunber[223]
root _of _pri nenunber[227]
root _of _pri nenunber[229]
root _of _pri nenunber[233]
root _of _pri nenunber[239]
root of prinmenunber[241]
root _of primenunber[251]
root of prinmenunber[257]

}

void malloc_error( char *nessage )

{
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fprintf( stderr, "malloc % failed\n", nmessage );
exit( 1);



