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1 Introduction
In RAN1#90bis, the following agreements were reached [1]:
Agreement: 
· TBSs are byte-aligned

Agreement: 
The first Working Assumption from RAN1#90 AI 6.1.4.1.2 and the first Working Assumption from NR AH#3 AI 6.4.1.3 are combined and agreed as modified below:
· For initial transmissions with code rate Rinit > 1/4, BG2 is not used when TBS>3824 
· If the FFS on UE capabilities w.r.t. support of both BGs is resolved such that it is possible that a UE does not support BG1, then the above bullet only applies if the UE supports BG1. 
· BG2 is used for initial transmissions with code rate Rinit <= ¼ for all TBS supported at that code rate
· For BG2 with TBSs larger than 3824, the TB is segmented into CBs no larger than 3840
· TBS determination for all code rates shall ensure that no zero padding is necessary with BG1 segmentation; TBS determination shall also strive to achieve no zero padding also with BG2 segmentation; any special cases are only permitted for BG2. 
· If needed for BG2 segmentation, zero padding is added during segmentation, with the padding being placed at the beginning of the first code block prior to CB-CRC calculation; padding bits are transmitted. 

FFS: Byte- or something-alignment of CB sizes.

In this contribution, we consider the granularity of LDPC code block sizes.
2 Byte-Aligned Code Block Sizes
By design, the LDPC code blocks can have 1-bit granularity. Byte-aligned CB size is on the other hand advantageous from an implementation point of view, since memory access becomes slightly more efficient for byte-aligned CB sizes. We show here that CB sizes can be byte-aligned without any negative impact, since TB size is regularly spaced with low relative difference between adjacent TBS both with and without byte-aligned CB size.
In the figures shown below, the intermediate number of information bits  has been determined as

where
·  is fixed to the number of MIMO layers shown in the respective figure,
·   ranges from 12*2 = 24 to 12*12 = 144,
·  ranges between 1 and 275, 
· , and target code rate, , take values from the MCS table in the appendix.
The TBS has then been determined from  as described in [2], both with and without CB size byte-alignment. When byte-aligned CBS is enforced, the formula for determining TBS from [2] is

When allowing non-byte-aligned CBS, the formula from [2] is modified to

where  is the least common multiplier of C and 8.
Figure 1 shows the difference between TBS determined with byte-aligned CBS and non-byte-aligned CBS for 1 MIMO layer. It can be noted that for more than 200 TB sizes, byte-alignment of CB sizes makes no difference. A small difference in TBS for byte-aligned and non-byte-aligned CBS can be observed for the largest TBs. The relative difference between TBS with and without byte-aligned CBS for 1 MIMO layer is shown in Figure 2. This result shows that the difference in TBS determined with and without byte-aligned CBS is never more than 0.1%.
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[bookmark: _Ref498719893]Figure 1: Difference between TBS determined with byte-aligned CBS and non-byte-aligned CBS for 1 MIMO layer.
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[bookmark: _Ref498719896]Figure 2: Relative difference between TBS with and without byte-aligned CBS for 1 MIMO layer.
Corresponding results for 4 MIMO layers are shown in Figure 3 and Figure 4. It can be observed that the largest difference due to byte-aligned CBS increases with increasing number of MIMO layers, which is due to the larger TB sizes used with 4 MIMO layers. The relative difference between TBS with and without byte-aligned CBS is however about the same as for one MIMO layer.
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[bookmark: _Ref498719899]Figure 3: Difference between TBS determined with byte-aligned CBS and non-byte-aligned CBS for 4 MIMO layers.
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[bookmark: _Ref498719902]Figure 4: Relative difference between TBS with and without byte-aligned CBS for 4 MIMO layers.

Observation 1 The relative difference between TBS with and without byte-aligned CBS is never more than 0.1%.
Based on the above discussion and observation we propose that:
1. TB sizes are determined in such a way that code block sizes are byte-aligned for code block segmentation with BG1.
When code block segmentation with BG2 is performed, the TB size determination does not ensure that code block sizes are byte-aligned; otherwise the set of usable TB sizes is sparse in some ranges. The CB sizes are byte-aligned through addition of filler bits in this case. The addition of filler bits used to achieve equal size code blocks at the decoder is already captured in the draft of 38.212 and the same procedure can be used to achieve byte-aligned CBS.
1. Filler bits are added when necessary to achieve byte-aligned CBS for code block segmentation with BG2.
3 Conclusions
In this contribution we made the following observation:
Observation 1 The relative difference between TBS with and without byte-aligned CBS is never more than 0.1%.
Based on the discussion in this contribution we propose the following:
1. TB sizes are determined in such a way that code block sizes are byte-aligned for code block segmentation with BG1.
1. [bookmark: _GoBack]Filler bits are added when necessary to achieve byte-aligned CBS for code block segmentation with BG2.
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Appendix. Example MCS Table

	
MCS Index

	
Modulation Order

	Code rate 
× 1024

	0
	2
	120

	1
	2
	193

	2
	2
	308

	3
	2
	449

	4
	2
	602

	5
	4
	378

	6
	4
	434

	7
	4
	490

	8
	4
	553

	9
	4
	616

	10
	4
	658

	11
	6
	466

	12
	6
	517

	13
	6
	567

	14
	6
	616

	15
	6
	666

	16
	6
	719

	17
	6
	772

	18
	6
	822

	19
	6
	873

	20
	8
	682.5

	21
	8
	711

	22
	8
	754

	23
	8
	797

	24
	8
	841

	25
	8
	885

	26
	8
	916.5

	27
	8
	948
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