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1 Introduction

This contribution was originally presented and approved in Ad Hoc 5 with the change that it is for further study if the maximum code block size can be smaller than 504. The original contribution had document number 696 and the updated version presented to WG1 had document number 705. In WG1 there were different opinions regarding the size of the transport blocks. In offline discussions it has been agreed that if a note saying that the padding insertion point is for further study, the text proposal would be acceptable for all parties. 
Text changes from 696 are shown with revision marks. Offline comments were also made on e.g. the numbering of the bits and the description of the bit positions has therefore been updated. However, they are not shown with revision marks since such made it very hard to read the expressions. In order to simplify the understanding of the proposal an example has been added to this contribution. The example is of course not part of the text proposal. 
Segmentation into code blocks is currently only specified for turbo coding [1]. When implementing the convolutional encoder, an upper limit on the block size is needed to derive memory requirements. The aspects that need to be considered when setting this limit are when the overhead from additional tail becomes significant and what transport block sizes are suitable from a retransmission point of view. For blocks larger than the 500 bits, the overhead from adding more tail is, in Ericsson opinion, acceptable and from retransmission point of view it is expected that blocks of approximately this size is needed. It is therefore proposed that 512 (29) bits including tail is set as upper limit. Consequently, for transport blocks longer than 512 bits the coding will no longer follow the transport blocks. It can also be noted that it has been proposed that turbo coding should be used for blocks longer than 320 bits [2]. However, it is not clear from [2] if this limit also should apply for variable rate transport channels.

2 Text proposal

4.2.2.1.2 Segmentation into code blocks for convolutional coding
<Note: It is for further study if the maximum code block size is 504 or shorter.>
If the transport blocks or multiplexed transport blocks are longer than [504] bits (including CRC bits), they are segmented before convolutional encoding. Denote the number of transport blocks before coding by P and the number of bits in each transport block or the sum of the number of bits in the multiplexed blocks by M.  Note that if first multiplexing is performed, all transport blocks of a transport channel in the same transmission time interval are multiplexed together, i.e. P=1. The bits before segmentation can then be described as follows:

Bits in transport block 1before segmentation: d1,1, d1,2, d1,3, … d1,M
Bits in transport block 2 before segmentation: d2,1, d2,2, d2,3, … d2,M

…

Bits in transport block P before segmentation: dP,1, dP,2, dP,3, … dP,M

If M ( [504], no segmentation is performed. If M > [504] the following parameters are calculated:

Number of code blocks: S = round_up( PM / [504] )

Length of coded blocks: C = round_up( PM / S )

Remainder: R = PM – S round_down( PM / S )

Number of filler bits: 
F = S – R,

if R(0







F = 0,


if R=0

round_up( x ) means the smallest integer number larger or equal to x.

round_down( x ) means the largest integer number smaller or equal to x.

The F filler bits are appended to the end of the last code block before tail insertion and channel encoding. They are denoted f1, f2, f3, ... fF. The bits after segmentation are denoted by u1,1, u1,2, u1,3, … u1,C, u2,1, u2,2, u2,3, ... ,u2,C, ... uS,1, uS,2, uS,3, ... ,uS,C, and defined by the following relations:

u1,k = d1,k






k = 1, 2, 3, ... C

u2,(k-C) = d1,k





k = C + 1, C + 2, C + 3, ... 2C

...

uj,(k-(j-1)C) = d1,k




k = (j-1)C + 1, (j-1)C + 2, (j-1)C + 3, ... M

uj,(k-(j-1)C) = d2,(k-M)



k = M + 1, M + 2, M + 3, ... jC

uj+1,(k-jC) = d2,(k-M)




k = jC + 1, jC + 2, jC + 3, ... (j+1)C

...

uS,(k-(S-1)C) = dP,(M-C+F+k-(S-1)C)
k = (S - 1)C + 1, (S - 1)C + 2, (S - 1)C + 3, ... SC - F

uS,(k-(S-1)C) = fk-SC+F



k = SC – F + 1, SC - F+ 2, SC – F +3, ... SC

<Note: Above it is assumed that all transport blocks have the same size. There are cases when the total number of bits that are sent during a transmission time interval is not a multiple of the number of transport blocks. A few padding bits are then needed but the exact insertion point (in the multiplexing chain) of these bits is for further study.>

3 Example illustrating the segmentation rule
In this section an example illustrating the segmentation is given. In the example two transport blocks of 1202 bits each are received in a transmission time interval.
M = 1202
S = 5
R = 4
P=2
C = 481
F = 1
The numbers below refer to the row number in the text proposal above (not counting lines with dots only).
1)
u1,1 = d1,1

u1,2 = d1,2

...


u1,481 = d1,481
2)
u2,1 = d1,482

u2,2 = d1,483


...


u2,481 = d1,962
3)
u3,1 = d1,963
(j = 3)

u3,2 = d1,964

...


u3,240 = d1,1202
4)
u3,241 = d2,1

u3,242 = d2,2

...


u3,481 = d2,241

 
5)
u4,1 = d2,242

u4,2 = d2,243

...

u4,481 = d2,722

6)
u5,1 = d2,723

u5,2 = d2,724

...


u5,480 = d2,1202

7)
u5,481 = f1
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