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1
Introduction
In RAN1 #49, rate matching for E-UTRA is based on a circular buffer structure, wherein the coded and interleaved bits are placed in a circular buffer, and depending on the redundancy version, the starting point of transmission from the circular buffer is determined.

However, due to code block segmentation, wherein a transport block can have up to two code block sizes, the ending point of transmission from the circular buffer remains to be defined. 

This document outlines a generic rate matching design that encompasses the scenario when the code block sizes across multiple circular buffers are different.

2
Discussions
We will follow the notation outlined below:
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It is important to ensure that an integer number of modulation symbols are transmitted from each code block. Coupled with a serial transmission of code blocks, this allows a pipelined implementation, with no modulation symbol spanning more than one code block.

Without any loss in generality, let us assume that the code blocks for each transport block are indexed in decreasing order of priority.

2.1
Structure A

In this structure, we consider the case when a different number of coded bits can be transmitted from each code block. Therefore, even for code blocks of same size and same redundancy version (RV) index, the ending point from the circular buffer is different. 
The number of coded bits transmitted from each code block for transport block 
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 is recursively computed using the following equations:
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The recursive formula is applied to the code blocks in decreasing order of priority.

Consider an example with 
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. The order of priority can be arbitrary, such as 
[image: image10.wmf]}

,

,

,

,

,

,

,

,

{

1

2

1

1

1

1

0

0

-

-

-

-

a

a

b

b

N

N

N

N

X

X

Y

X

Y

X

Y

X

K

K

 or 
[image: image11.wmf]}

,

,

,

,

,

,

,

,

{

1

1

0

1

1

0

-

-

b

a

N

N

Y

Y

Y

X

X

X

K

K

. However, the order of priority needs to be known both to the transmitter and receiver.
2.2
Structure B
In this structure, we place the constraint that an identical number of coded bits are transmitted from all code blocks of the same size. Therefore, for a given redundancy version (RV) index and a given code block size, the starting and ending points from the circular buffer are identical.

Note that this is not always possible for the 2nd set of code block sizes. However, for the 1st set of code block sizes, this is always possible.

The number of coded bits transmitted from all code blocks of size 
[image: image12.wmf]m
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 is recursively computed using the following equations:
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For the last code block size, we have two sets of code blocks, each with a different ending point:
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The recursive formula is applied to the code block sizes in decreasing order of priority.
Clearly this structure is a bit more restrictive and involves additional computations for the second set of code blocks.

2.3
Structure C
This is a hybrid of structure A and B. Given that there are at most 2 code block sizes, we simplify the equations further:
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The number of modulation symbols available for transmission from all code blocks of size 
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For each set of code blocks, the exact number of modulation symbols transmitted is computed as follows:
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Effectively this implies that the number of modulation symbols transmitted from all code blocks of a certain size is the same, except perhaps the last code block of that size.
3
Summary
Based on the discussions in section 2, we propose the following:
· Total number of allocated modulation symbols per transport block is split proportionately according to number of code blocks of each size

· Similar code rate across all code blocks

· Integer number of modulation symbols should be transmitted from each code block
· For each code block size

· Number of modulation symbols per code block is identical, except the last code block
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