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Figure 4: Structure of the 8 state PCCC encoder (dotted lines effective for trellis termination only)
The initial value of the shift registers of the PCCC encoder shall be all zeros.  
The output of the PCCC encoder is punctured to produce coded bits corresponding to the desired code rate.  For rate 1/3, none of the systematic or parity bits are punctured, and the output sequence is X(0), Y(0), Y’(0), X(1), Y(1), Y’(1), etc.
4.2.3.2.2
Trellis termination for Turbo coding

Trellis termination is performed by taking the tail bits from the shift register feedback after all information bits are encoded. Tail bits are added after the encoding of information bits.
The first three tail bits shall be used to terminate the first constituent encoder (upper switch of figure 4 in lower position) while the second constituent encoder is disabled. The last three tail bits shall be used to terminate the second constituent encoder (lower switch of figure 4 in lower position) while the first constituent encoder is disabled.

The transmitted bits for trellis termination shall then be 


X(t) Y(t) X(t+1) Y(t+1) X(t+2) Y(t+2) X’(t) Y’(t) X’(t+1) Y’(t+1) X’(t+2) Y’(t+2).
4.2.3.2.3
Turbo code internal interleaver

Figure 5 depicts the overall 8 state PCCC Turbo coding scheme including Turbo code internal interleaver. The Turbo code internal interleaver consists of mother interleaver generation and pruning. For arbitrary given block length K, one mother interleaver is selected from the 163 mother interleavers set. The generation scheme of mother interleaver is described in section 4.2.3.2.3.1. After the mother interleaver generation, l-bits are pruned in order to adjust the mother interleaver to the block length K. Tail bits T1 and T2 are added for constituent encoders RSC1 and RSC2, respectively. The definition of l is shown in section 4.2.3.2.3.2.
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Figure 5: Overall 8 State PCCC Turbo Coding
4.2.3.2.3.1
Mother interleaver generation

The interleaving consists of three stages. In first stage, the input sequence is written into the rectangular matrix row by row. The second stage is intra-row permutation. The third stage is inter-row permutation. The three-stage permutations are described as follows, the input block length is assumed to be K (40 to 5114 bits).

First Stage: 

(1)
Determine the number of rows R such that

R = 5 (K = 40 to 159 bits)

R = 10 (K = 160 to 200 and 481 to 530 bits)

R = 20 (K = any other block lengths)

(2)
Determine the number of columns C such that

if K = 481 to 530 then C = p = 53
else 
(i)

find minimum prime p such that,


0 =< (p+1)-K/R,

(ii)

if (0 =< p-K/R) then go to (iii),


else  C = p+1.

(iii)
if (0 =< p-1-K/R) then C = p-1,


else  C = p.

(3)
The input sequence of the interleaver is written into the R
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C rectangular matrix row by row starting from row 0.

Second Stage:
A. If C = p
(A-1)  Select a primitive root g0 from table 2.

(A-2)  Construct the base sequence c(i) for intra-row permutation as:


[image: image5.wmf]p

i

c

g

i

c

mod

)]

1

(

[

)

(

0

-

´

=

,
i =1,2,…, (p-2)., c(0) = 1.

 (A-3)  Select the minimum prime integer set {qj} (j=1, 2, …, R-1) such that

g.c.d{qj, p-1} =1

qj > 6

qj > q(j-1)
where g.c.d. is greatest common divider. And q0 = 1.

(A-4)  The set {qj} is permuted to make a new set {pj} such that

pP(j) = qj ,  j = 0, 1,  …, R-1,

where P(j) is the inter-row permutation pattern defined in the third stage.

(A-5)  Perform the j-th (j = 0, 1, 2, …,  R-1) intra-row permutation as:
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where cj(i) is the input bit position of i-th output after the permutation of j-th row.

B. If C = p+1

(B-1)  Same as case A-1.

(B-2)  Same as case A-2.

(B-3)  Same as case A-3.

(B-4)  Same as case A-4.

(B-5)  Perform the j-th (j = 0,1, 2, …,  R-1) intra-row permutation as:
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(B-6)  If (K = C 
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 R) then exchange cR-1(p) with cR-1(0).

where cj(i) is the input bit position of i-th output after the permutation of j-th row.

C. If C = p-1

(C-1)  Same as case A-1.

(C-2)  Same as case A-2.

(C-3)  Same as case A-3.

(C-4)  Same as case A-4.

(C-5)  Perform the j-th (j = 0,1, 2, …,  R-1) intra-row permutation as:
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where cj(i) is the input bit position of i-th output after the permutation of j-th row.

Third Stage: 

(1)
Perform the inter-row permutation based on the following P(j) (j=0,1, ..., R-1) patterns, where P(j) is the original row position of the j-th permuted row.

PA: {19, 9, 14, 4, 0, 2, 5, 7, 12, 18, 10, 8, 13, 17, 3, 1, 16, 6, 15, 11} for R = 20 

PB: {19, 9, 14, 4, 0, 2, 5, 7, 12, 18, 16, 13, 17, 15, 3, 1, 6, 11, 8, 10} for R = 20

PC: {9, 8, 7, 6, 5, 4, 3, 2, 1, 0} for R = 10
PD:{4, 3, 2, 1, 0} for R = 5
The usage of these patterns is as follows:
Block length K:  P(j)
40 to 159-bit:      PD
160 to 200-bit:     PC
201 to 480-bit:     PA
481 to 530-bit:     PC
531 to 2280-bit:   PA
2281 to 2480-bit: PB
2481 to 3160-bit: PA
3161 to 3210-bit: PB
3211 to 5114-bit: PA
(2)
The output of the mother interleaver is the sequence read out column by column from the permuted R 
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 C matrix starting from column 0.

Table 2: Table of prime p and associated primitive root g0
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3
47
5
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3
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2
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5
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2
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6
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4.2.3.2.3.2
Definition of number of pruning bits

The output of the mother interleaver is pruned by deleting the l-bits in order to adjust the mother interleaver to the block length K, where the deleted bits are non-existent bits in the input sequence. The pruning bits number l is defined as:


l = R
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C – K,
where R is the row number and C is the column number defined in section 4.2.3.2.3.1.
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Figure 4‑3: Structure of the 8-state PCCC encoder (dotted lines effective for trellis termination only)
The initial value of the shift registers of the PCCC encoder shall be all zeros.  

The output of the PCCC encoder is punctured to produce coded bits corresponding to the desired code rate.  For rate 1/3, none of the systematic or parity bits are punctured, and the output sequence is X(0), Y(0), Y’(0), X(1), Y(1), Y’(1), etc. 
4.2.3.2.2
Trellis termination in turbo code

Trellis termination is performed by taking the tail bits from the shift register feedback after all information bits are encoded. Tail bits are added after the encoding of information bits.

The first three tail bits shall be used to terminate the first constituent encoder (upper switch of figure 4-3 in lower position) while the second constituent encoder is disabled. The last three tail bits shall be used to terminate the second constituent encoder (lower switch of figure 4-3 in lower position) while the first constituent encoder is disabled.

The transmitted bits for trellis termination shall then be 

X(t) Y(t) X(t+1) Y(t+1) X(t+2) Y(t+2) X’(t) Y’(t) X’(t+1) Y’(t+1) X’(t+2) Y’(t+2).

4.2.3.2.3
Turbo code internal interleaver

Figure 4-4 depicts the overall 8-State PCCC Turbo coding scheme including Turbo code internal interleaver.  The Turbo code internal interleaver consists of mother interleaver generation and pruning. For arbitrary given block length K, one mother interleaver is selected from the 163 mother interleavers set. The generation scheme of mother interleaver is described in section 4.2.3.2.3.1. After the mother interleaver generation, l-bits are pruned in order to adjust the mother interleaver to the block length K. Tail bits T1 and T2 are added for constituent encoders RSC1 and RSC2, respectively. The definition of l is shown in section 4.2.3.2.3.2..
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Figure 4-4: Overall 8 State PCCC Turbo Coding

4.2.3.2.3.1
Mother interleaver generation

The interleaving consists of three stages.  In first stage, the input sequence is written into the rectangular matrix row by row.  The second stage is intra-row permutation.  The third stage is inter-row permutation.  The three-stage permutations are described as follows, the input block length is assumed to be K (40 to 5114 bits). 
First Stage: 

(1)
Determine the number of rows R such that

R = 5 (K = 40 to 159 bits)

R = 10 (K = 160 to 200 bits and 481 to 530 bits)

R = 20 (K = any other block lengths)

(2)
 Determine the number of columns C such that

if K = 481 to 530 then C = p = 53

else
(i)
find minimum prime p such that,

0 =< (p + 1) - K/R

(ii) if     (0 =< p - K/R) then go to (iii)

else  C = p + 1.

(iii) if    (0 =< p - 1 - K/R) then C = p - 1.

else  C = p.

(3)
The input sequence of the interleaver is written into the R
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C rectangular matrix row by row starting from row 0.
Second Stage:
A.
If C = p
(A-1)
Select a primitive root g0 from table 4.2.2-2.

(A-2)
Construct the base sequence c(i) for intra-row permutation as:
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(A-3)
 Select the minimum prime integer set {qj} (j = 1, 2, …, R-1) such that

g.c.d{qj, p-1} = 1

qj > 6

qj > q(j-1)
where g.c.d. is greatest common divider. And q0 = 1.

(A-4)
The set {qj} is permuted to make a new set {pj} such that

pP(j) = qj ,  j = 0, 1,  …. R-1,  
where P(j) is the inter-row permutation pattern defined in the third stage.
(A-5)
Perform the j-th (j = 0,1, 2, …,  C-1) intra-row permutation as:
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where cj(i) is the input bit position of i-th output after the permutation of j-th row.

If C = p+1
(B-1)
Same as case A-1.

(B-2)
Same as case A-2. 
(B-3)
Same as case A-3.

(B-4)
Same as case A-4.

(B-5)
Perform the j-th (j = 0, 1, 2, …,  R-1) intra-row permutation as:
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where cj(i) is the input bit position of i-th output after the permutation of j-th row.
(B-6)
If (K = C 
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 R) then exhange cR-1(p) with cR-1(0).

If C = p-1

(C-1)
Same as case A-1.
(C-2)
Same as case A-2. 

(C-3)
Same as case A-3.
(C-4)
Same as case A-4. 

(C-5)
Perform the j-th (j = 0,1, 2, …,  R-1) intra-row permutation as:
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where cj(i) is the input bit position of i-th output after the permutation of j-th row.

Third Stage: 


Perform the inter-row permutation based on the following P(j) (j = 0,1, …, R-1) patterns, where P(j) is the original row position of the j-th permuted row.

PA: {19, 9, 14, 4, 0, 2, 5, 7, 12, 18, 10, 8, 13, 17, 3, 1, 16, 6, 15, 11} for R = 20 

PB: {19, 9, 14, 4, 0, 2, 5, 7, 12, 18, 16, 13, 17, 15, 3, 1, 6, 11, 8, 10} for R = 20

PC: {9, 8, 7, 6, 5, 4, 3, 2, 1, 0} for R = 10
PD:{4, 3, 2, 1, 0} for R = 5
The usage of these patterns is as follows:
Block length K:  P(j)

40 to 159-bit:      PD
160 to 200-bit:     PC
201 to 480-bit:  
PA
481 to 530-bit:  
PC
531 to 2280-bit: 
PA
2281 to 2480-bit: 
PB
2481 to 3160-bit: 
PA
3161 to 3210-bit: 
PB
3211 to 5114-bit: 
PA

(2)
The output of the mother interleaver is the sequence read out column by column from the permuted R 
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 C matrix starting from column 0.
Table 4.2.3-2: Table of prime p and associated primitive root g0
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4.2.3.2.3.2
Definition of the number of pruning bits

The output of the mother interleaver is pruned by deleting the l-bits in order to adjust the mother interleaver to the block length K, where the deleted bits are non-existent bits in the input sequence. The pruning bits number l is defined as:


l = R
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C – K,

where R is the row number and C is the column number defined in section 4.2.3.2.3.1.
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recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc
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