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[bookmark: _Ref129681862][bookmark: _Ref124589705]1	Introduction
The detailed design of LDPC codes for eMBB data channel has been discussed, and several agreements and working assumptions have been achieved [1]-[4]. 
The two base graphs of LDPC codes were agreed and provided in [5]. The dimension of the first base matrix is 46 x 68 and the dimension of the second base matrix is 42 x 52. The largest shift size of the first base matrix is 384 and the largest shift size of the second base matrix is 256. 
Besides the LDPC base graph design, the coding chain for eMBB data channel has been discussed [2]-[4]. One important component in the coding chain for eMBB data channel is code block (CB) segmentation. CB segmentation determines the number and the size(s) of CBs per TB. Since LDPC encoding will be applied to each CB, CB segmentation is related to the shift size selection of LDPC code. It was agreed [4] that for all the CBs segmented from a TB, the resulting shift size is of the same value. 
In this contribution, we discuss the two options of code block segmentation for eMBB data channel. 
2	Discussion
Two LDPC base matrices will be used for eMBB data channel. The first base matrix is of dimension 46 x 68, which implies the maximum information column blocks in the base matrix is =22 and the lowest code rate is 1/3. The set of shift sizes for the first base graph is denoted as . The set  is composed of values of , with , 0, …, 7}, and the largest shift size is 384. Hence, the supported information block length of the first base matrix is , and the largest information block length is =8448 bits. 
The second base matrix is of dimension 42 x 52, which implies the lowest code rate is 1/5. Depending on the CB sizes, the possible maximum information column blocks in the base matrix  could be 10, 9, 8, 6. The set of shift sizes for the second base graph is denoted as . It is a working assumption that the largest shift size is 256. The supported information block length of the second base matrix is , and the largest information block length is =2560 bits. 
It was agreed [4] that the base graph 1 is used for the initial transmission and subsequent re-transmissions of the same transport block (TB), when code block size (CBS) >  or code rate of the initial transmission is larger than . Otherwise, the base graph 2 is used. It is a working assumption that  is 2560 and  is 2/3. Note that the CBS may depend on the CB segmentation from a TB, as the largest information block length used in the CB segmentation process is associated with the base graph selection. Specifically,  is set as 8448 bits if base graph 1 is selected;  is set as 2560 bits if base graph 2 is selected. In [6], we propose a way of selecting base graph, based on code rate and transport block size (TBS), rather than CBS. In this contribution, we simply assume that  is already determined. 
Determine the number of code blocks
Once the  is determined, the number of CBs per TB could be calculated based on TB size. Suppose a TB is of size  bits. If  is larger than a threshold, then a 24-bit TB level CRC is attached to the TB. Otherwise, the TB level CRC length could be less than 24 bits. Let  be the number of CRC bits attached to the TB. The number of CBs in a TB is calculated as
      ,                              (1)
where  is the CB level CRC length and  is the smallest integer larger than or equal to . The exact value of  is to be determined.
Proposal 1: Apply equation (1) to determine the number of CBs in a TB.  

Determine the code block sizes
Once the number of CBs per TB is determined, the segmentation of a TB to CBs could be processed by one of the following two options. 
Option 1: Equally partition a TB for all but the last CBs. 
Each of the first  CBs could contain  source bits (i.e., TB plus TB level CRC), while the last CB could contain  source bits. We could pad  zeros to the last CB so that it has the same length as the other CBs. The selection of the shift size  in  could be such that is the smallest value larger than or equal to  bits. Additional filler bits will be appended to each CB to match the selected value of . Note that the difference between padding bits and filler bits is that the padding bits will be sent over the air together with the source bits, while the filler bits will be removed after LDPC encoding. 
One advantage of this option is that all the CBs sent over the air are of the same length. This simplifies the operations at the receiver side. This option is shown in Figure 1. 


[bookmark: _Ref485053660]Figure 1: Example of CB generation for Option 1
Option 2: Approximate equally partition a TB for all the CBs 
Define two sizes  and . Let the first  CBs contain  source bits, while the remaining CBs contain  source bits. Find a supported information block length  in the set  of supported information block length, such that  is the minimum value larger than . For each of the first  CBs, insert  filler bits. For the remaining CBs, insert  filler bits. One disadvantage of this option is that the CBs sent over the air may be of different lengths. This may introduce additional operations at the receiver side. This option is shown in Figure 2.



[bookmark: _Ref485053738]Figure 2: Example of CB generation for Option 2
It is expected that the BLER performance of all CBs will be similar between Option 1 and Option 2. Option 1 may be selected due to its simpler receiver processing. Hence, we have the following proposal. 
Proposal 2: Adopt Option 1 for code block segmentation.
3	Conclusion
In this contribution, we have the following proposals for code block segmentation in the LDPC coding chain design: 
Proposal 1: Apply equation (1) to determine the number of CBs in a TB.  
Proposal 2: Adopt Option 1 for code block segmentation. 
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