
Agenda item:     6.2
Source: 
ZTE, RITT
Title:
Uniform distribution RV definition for Limited Buffer Rate Matching
Document for: 
Discussion & Decision
1. Introduction 
This contribution discusses how to capture the redundancy version locations of the Limited Buffer Rate Matching (LBRM). In [1], the redundancy version locations are defined as follows:
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 where R is the is the number of rows defined in subclause 5.1.4.1.1. ”
However, these RV locations are not uniformly distributed in the Limited buffer. The RV positions in the soft buffer at each buffer size have been depicted by figure 1. Furthermore, every green line stands for a Limited buffer (in columns, up to 96), and the length of the line represents the buffer size. The dots on the green line stand for the RV locations. From the figure, it can be seen that the distances between the RV locations are not equal. 
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 Figure 1. RV locations in [1].

For example, when the limited buffer size is 73 columns, according to the above formula, we can find that the distance between RV0 and RV1, RV1 and RV2, RV2 and RV3 is 20R respectively; however the distance between RV3 and RV0 is only 13R, which is much smaller than the previous three cases. Further, we assume that the code rate at the first transmission is 2/3, the retransmission scenario of the code bits by four RV locations in [1] is illustrated in Figure 2. After four retransmissions, the code bits in the white region are retransmitted by two times, and the code bits in the red region are retransmitted by three times, however and the code bits in the blue region are retransmitted only by one time, which leads to the non-uniform protection to the whole codeword. 
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Figure 2. The RV locations proposed in [1] lead to non-uniform protection to code bits among different retransmission.
2. Proposal  
Unequal protection of code bits will degrade the HARQ performance. We suggest that RV locations should be distributed uniformly or approximately uniformly in the Limited buffer at any soft buffer size.
Here we propose a little change to the original definition of RV locations in LBRM by applying the description as follows:
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 where R is the number of rows defined in subclause 5.1.4.1.1. of TS 36.212
The RV locations in this contribution are illustrated in Figure 3.
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Figure 3.   RV locations in this proposal
As an example, we assume that the code rate at the first transmission is 2/3, the retransmission scenario of the code bits by four RV locations in this contribution is presented in Figure 4. After four retransmissions, all code bits are retransmitted by two times, which leads to the uniform protection to the whole codeword. 
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Figure 4. The RV locations proposed here lead to uniform protection to code bits among different retransmission.
3. 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.
Start of 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:
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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 
[image: image15.wmf]k

e

, k = 0,1,..., 
[image: image16.wmf]1

-

E

.

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 }
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k = k +1


end if

j = j +1

end while
End of text proposal
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