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1. Introduction
This contribution proposes text to capture the details of the limited buffer rate matching function (also referred to as stage 1 rate-matching function) outlined in [2]. The content of this proposal is a re-submission of R1-075106.
It is worth noting that the term ‘stage 1 rate-matching’ may be misleading, as it suggests that stage 1 is to be followed by additional stages, involving extra complexity. In reality, it is more precise to use the following terminology:

· Full buffer rate matching (FBRM): the single-stage rate matching method specified in 36.212 v8.0.0.
· Limited buffer rate matching (LBRM): a single-stage rate matching method based on current specification 36.212 v8.0.0 except:

i. storage requirements are reduced by enforcing an earlier wrap-around of the virtual circular buffer. The wrap-around point is calculated based on the available soft buffer size.
ii. redundancy version locations are ‘compressed’ to ensure that all RVs are located prior to the wrap-around point.

The full and limited circular buffer rate matching are illustrated in Figure 1 below.
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Figure 1.  Top: full buffer rate matching; bottom: limited buffer rate matching is achieved through early wrap-around, RV positions are re-defined. (For illustration only.)
The performance of LBRM is identical to that of FBRM [5][6][7], until the lowest coding rate is reached, as determined by the wrap-around point. Afterwards, Chase combining gains are available.
2. Detailed Description and Text Proposal
The following text proposal specifies an approach to stage 1 rate matching (RM) that minimally impacts the existing TS 36.212 specification.
Commence text proposal

5.1.4.1.2
Bit collection, selection and transmission

The circular buffer of length 
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 for the r-th coded block is generated as follows:



[image: image4.wmf])

0

(

k

k

v

w

=

 

for k = 0,…, 
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for k = 0,…, 
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for k = 0,…, 
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Denote the soft buffer size for the transport block by NIR bits and the soft buffer size for the r-th code block by Ncb bits. NIR is signalled by the higher layers. Size Ncb is obtained as follows, where C is the number of code blocks computed in subclause 5.1.2.
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Denoting by E the rate matching output sequence length for the r-th coded block, and rvidx the redundancy version number for this transmission, the rate matching output bit sequence is 
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Define by G the total number of bits available for the transmission of one transport block.

Set 
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 where Qm is equal to 2 for QPSK, 4 for 16QAM and 6 for 64QAM, and where NL is equal to 1 for blocks mapped onto one transmission layer and is equal to 2 for blocks mapped onto two or four transmission layers.
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, where C is the number of code blocks computed in subclause 5.1.2.
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, where R is the number of rows defined in subclause 5.1.4.1.1.
Set k = 0 and j = 0

while { k < E }


if 
[image: image20.wmf]>

¹<

+

NULL

w

w

K

j

k

mod

)

(

0


[image: image21.wmf]>

¹<

+

NULL

w

cb

N

j

k

mod

)

(

0





[image: image22.wmf]w

K

j

k

k

w

e

mod

)

(

0

+

=


[image: image23.wmf]cb

N

j

k

k

w

e

mod

)

(

0

+

=




k = k +1


end if

j = j +1

end while
End text proposal
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