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In the last RAN1 90bis meeting, there were agreements on transport block size (TBS) as follows [1].
	Agreement: 
· TBSs are byte-aligned
Agreement: 
· 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.



Differently from the turbo codes in the 3GPP LTE, LDPC codes in NR have two base graphs (BGs). The maximum input bit sizes supported by BG1 and BG2 are different each other but the input bit sizes above 308 are supported by both BG1 and BG2. Thus, there may be some constraints on TBS if zero padding is not used with BG1 and BG2 segmentation. In this contribution, we propose some constraints which should be considered before the determination of TBS in 7.3.3.1.

Discussion 
Figure 1 shows the sets of input bit size (=TBS+TBCRC) and code rate where BG1 or BG2 is used. BG1 is used where input bit size > 308 while code rate > 2/3 and input bit size > 3840 while code rate >1/4. Since TBCRC is 16 for TBS ≤ 3824 and there is no CB-CRC, BG1 is used where TBS > 292 while code rate 2/3 and TBS > 3824 while code rate 1>4. In the other regions, BG2 is used for encoding, decoding, and segmentation. 
Figure 1 also shows that both BG1 and BG2 can be used for TBSs larger than 292. Thus, some constraints should be considered to set TBS as an integer multiple of CBS of both BG1 and BG2. Let N1 be the number of CBs with BG1 segmentation and N2 be the number of CBs with BG2 segmentation. Then, TBS should satisfy the following equations to avoid zero padding.
                                             (1)
for >1 and  >1 and 
                                                               (2)
for =1 and  >1. Here, CBS1 and CBS2 respectively denote the code block sizes including 24bit CB-CRC with BG1 and BG2 segmentations where . From equation (1) and (2), and the agreement that TBSs are byte aligned, it can be seen that input bit size should be an integer multiple of the least common multiple of N1, N2 , and 8 to remove zero padding. For example, input bit size should be an integer multiple of 24 when =2 and . 
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Figure 1. The region where BG1 and BG2 are used.

[bookmark: _GoBack]Table 1 shows the LCM of N1, N2, and 8 for TBS between 3824 and 30504 according to equation (1) and (2). The maximum value of the LCM is obtained as 168 when TBS is between 22872 and 25248.The minimum value of the LCM is obtained as 8 when TBS is in the regions where 3816<TBS≤7608, 11424<TBS≤15240, and 26688<TBS≤30504. In general, TBS granularity increases as TBS increases. Thus, it is reasonable to set the TBS granularity larger than 168 for the case when TBS > 22872. The second last column of Table 1 shows an example of TBS granularity based on the LCM of N1, N2, and 8 where n1≤n2≤n3 … n9≤n10. Comparing the TBS granularity example with the LTE TBS granularity, it can be seen that similar granularity with the LTE TBS table can be achieved under the constraint that no zero padding is used for BG1 and BG2 segmentation. Thus, it is straightforward that similar granularity with the LTE TBS table can be also achieved for UEs supporting only BG1 or BG2.
Note: Table 1 shows an example when TB-level scheduling is used. 

Table 1. LCM of N1, N2, and 8 according to TBS and TBS granularity example.
	Input bit sequence (B)
=TBS+TBCRC
	TBS
	N1
	N2
	LCM of N1, N2, and 8
	TBS granularity (grn) example
	LTE TBS granularity (approximation)

	3840< B≤7632
	3824 < TBS≤7608
	1
	2
	8
	8n1
	128~256

	7632< B≤8448
	7608< TBS≤8424
	1
	3
	24
	24n2
	256~768

	8448< B≤11448
	8424< TBS≤11424
	2
	3
	24
	24n3
	256~768

	11448<B≤15264
	11424< TBS≤15240
	2
	4
	8
	24n4
	384~768

	15264<B≤16848
	15240< TBS≤16824
	2
	5
	40
	40n5
	576

	16848<B≤19080
	16824< TBS≤19056
	3
	5
	40
	40n6
	576~768

	19080<B≤22896
	19056< TBS≤22872
	3
	6
	24
	96n7
	768

	22896<B≤25272
	22872< TBS≤25248
	3
	7
	168
	168n8
	768~960

	25272<B≤26712
	25248< TBS≤26688
	4
	7
	56
	168n9
	960

	26712<B≤30528
	26688< TBS≤30504
	4
	8
	8
	168n10
	960~1280



From Table 1, input bit size B can be given by 

where grn is the TBS granularity,  is the number of layers,  is the modulation order obtained from the MCS index, R is the code rate obtained from the MCS index,  is the number of resource elements. From equation (3), it can be seen that TBS can be designed as an integer multiple of CBS of BG1 and BG2 with a reasonable TBS granularity. That is, there is no need to add zero padding for BG1 and BG2 segmentations. Thus, our view is that TBS determination for all code rates shall ensure that no zero padding is necessary with BG1 and BG2 segmentation.
Observation 1: TBS can be designed as an integer multiple of CBS of both BG1 and BG2.
Proposal 1: TBS determination ensures that zero padding is not added during BG1 and BG2 segmentation.

Conclusions
We have following observation and proposal in this contribution,
Observation 1: TBS can be designed as an integer multiple of CBS of both BG1 and BG2.
Proposal 1: TBS determination ensures that zero padding is not added during BG1 and BG2 segmentation.
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