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41.3.2.34.2.3.2.3 Turbo code internal interleaver

Figure 54 depicts the overall 8 state PCCC Turbo coding scheme including Turbo code internal interleaver. A length
of aturbo code internal interleaver is allowed to take any value from 320 to 5114 inclusive assigned according to the
rules described in 4.2.2.2. The length is denoted by K=K, for a TrCH i. Elements of aturbo code internal interleaver
are denoted by T( k), k=1,2, ..., K, and each of them stands for the original position of an k:th interleaved bit. The
range of T(k) is 1£ T(K) £ K.

The bits input to the turbo code internal interleaver are denoted by O;,;, O;, 5, O;, 3, ..., O; ,« _and the bits after

interleaving are denoted by X; 1, Xi, 5, Xi 3y .--» X,k LWherei isa TrCH number and r is a code block number (for

details see 4.2.2.2). The relationship between the two is defined by: X, = O () fork=12, ... K.

Every interleaving index T(k) shall satisfy the following stepwise agorithm:

4.2.3.2.3.1 Algorithm for turbo interleaver

The following section specific notation is used for the parameters in the algorithm:

K Length of Turbo Code Interna Interleaver for a TrCH
A Number of rows of an A times B matrix

B Number of columns of an A times B matrix

I Prime number

m Primitive root for |

ROP Row order pattern

BR Base sequence

0 Minimum prime integer sequence

MIS Minimum row order index sequence

i Index in row dimension

Index in column dimension

Index in row dimension

Candidate index for Turbo Code Internal Interleaver

SH

N |

1. Assign values for the number of rows A, the number of columns B, the prime number | , and the primitive root m
depending on K:

If 480 < K < 531 then

A= 20;

find aleast primel such that K £ A*(l +1);

select B by
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-1 if KEA*( -2,
| if A*(l -1)<KEA*|,
L +1 if A*lI <K £ A*(l +1).

2. Select the row order pattern ROP out of Pattern,, Pattern,, and Pattern; depending on K:

K ROP

320to 480: Pattern,;; (inclusive)

481to 530: Patterns;

531to 2280: Pattern; ;

2281 to 2480: Pattern,;

2481 to 3160: Pattern, ;

3161 to 3210: Pattern,;

3211 to 5114: Pattern, ;

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

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

Patterns: {9, 8,7,6,5,4,3,2,1, 0}.

3. Construct the base sequence BR(j ), j=0,1,2,....| —2 by BR(0)=1 and

BR(j)=(m*BR(j—1)) modulol forj=12....1 =2

4. Select the minimun prime integer sequence Q(i ), i=0,1,..., A —1, suchthat Q(0)=1 and gcd( Q(i),l —1)=1,
Q(i)>6,andQ(i)>0(i —1)fori=1,2,..., A—1. Heregcd(x , y) is the greatest common divisor of integers x and y.

5. Cdculate the minimum row index sequence MIS(i),i=0,1,...., A—1 by

vis() = | FOPO*B  if B=1 -1,
T1ROP(i)*B+1 if B=l or B=I +1.

6. Elements of T(k) are same as ones obtained from the steps 6.1-6.4

6.1 Setip=0andk=1;

6.1.1if K=A*B and B=(I +1) then T(K=MIFig)+|; k=k+1; ig=ig+1; endif

6.1.2for i =g ig+1,ig+2,,A—-1do

6.1.3 z=MIgi)+ BR(0);
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6.1.4

if zZE£ Kthen T(k) =z k=k+ 1; else prune z; endif

6.1.5 endfor

6.2. forj=1,2 .1 —2do

621 fori=0,1,2, .,A-1do

6.2.2 z=MISi)+ BR((j*Q(i)) modulo (I 1));

6.2.3 if ZE£ Kthen T(k) = z k= k+1; else prune z endif
6.24  endfor

6.2.9 endfor

6.3. if (I ) < Bthen

631 fori=0,1,2 .,A-1do

6.3.2 z= MIS(i);

6.3.3 if ZE Kthen T(k)= z k=k+1; else prune z endif
6.3.4  endfor

6.3.9 endif

6.4. if| < Bthen

641 ig=0;

6.4.2 if K= A*Bthen T(K) = MIS(ig) +1; k=k+1; ig=io+1; endif
6.43 for i=igig+1,ig+2, .,A—1do

6.4.4 z=MIg(i)+1;

6.4.5 if ZE£ Kthen T(k) = z k= k+ 1; else prune z endif
6.4.6  endfor

6.4.5 endif

The total number of pruned indexesis A*B K.
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Source Coded sequence
o0—e »O
K bit
° » RSC1 —»O \ (3K+T +T)hit
(K +Q<bit K bit
Mother » Pruning ———» RSC2 —»O
interleaver
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Table 2: Table of prime pl_and associated primitive root_ m

pL Yo Pl Yo pL Yo Pl Yo pL Yo
17 3 59 2 103 5 157 5 211 2
19 2 61 2 107 2 163 2 223 3
23 5 67 2 109 6 167 5 227 2
29 2 71 7 113 3 173 2 229 6
31 3 73 5 127 3 179 2 233 3
37 2 79 3 131 2 181 2 239 7
41 6 83 2 137 3 191 19 241 7
43 3 89 3 139 2 193 5 251 6
47 5 97 5 149 2 197 2 257 3
53 2 101 2 151 6 199 3
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