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[bookmark: _Ref129681862][bookmark: _Ref124589705]1	Introduction
According to the discussions in RAN1 meeting #90bis [1], the TBS (transport block size) determination involves two steps. In the first step, a temporary TBS is calculated based on a formula. In the second step, the actual TBS is derived from the temporary TBS, based on the channel coding decisions. 
In the contribution, we discuss the calculation of the actual TBS size from the temporary TBS, considering the two agreed LDPC codes in NR. 
2	Discussion
2.1 	Background on TBS Calculation
In LTE MCS tables [2], each MCS index corresponds to a modulation order and a TBS index. The TBS index, together with the number of PRB (physical resource block), will be used to obtain a TBS based on the given TBS table. The MCS index and the number of PRBs are contained in the DCI message.
The maximum number of PRB in LTE is equal to 110, and correspondingly, the TBS table has 110 columns. In NR, the maximum number of PRB could be as large as 275, implying a larger TBS table than LTE. To avoid a large TBS table, a formula based TBS determination scheme is applied in NR. By this scheme, a temporary TBS is calculated as [1]

where  is the number of layers,  is the modulation order,  is the code rate and  is number of resource elements. The values of ,  and  can be directly obtained in DCI message. The value of  is further calculated as , where  is a quantized value of 
.
Here,  is the number of REs for DMRS per PRB in the scheduled duration and  accounts for overhead from CSI-RS, CORESET, etc. 

2.2 	Actual TBS Calculation
The actual TBS could be derived from , by considering the agreed LDPC codes in NR. The design criteria for the actual TBS, denoted by , are byte-aligned and ensure that no zero padding is necessary with BG1 segmentation [1]. This could be achieved by quantizing  to . Here, we could have
,                          (1)
where  is the quantization step and  is the length of TB level CRC. It was agreed that  is equal to 16 bits if  is less than or equal to 3824. Otherwise,  is equal to 24 bits. We could set , based on . Specifically, we could have 
.                           (2)
There are several options of .
Option 1: , where  is the number of CB (code block) segments for this TB. The value of  depends on  and the code rate  indicated by the MCS index. Specifically, we have 
  (3)
  Option 2: , where  is the least common multiple of 8 and , and  is calculated by equation (3). 
In both Option 1 and Option 2, we could obtain the  by inserting (2) and (3) into (1).
  Option 3:  is a function of  and  such that  monotonically increases with  at a given . One reference function could be the set of information block size used in LDPC evaluation campaigns, i.e., [40:8:512, 528:16:1024, 1056:32:2048, 2112:64:6144, 6272:128:8448]. Here, the  could be selected as a power of 2 starting from 8, depending on . 
Note that the maximum code block size of 8448 is used in the CB segmentation process when the code rate is larger than 1/4, and the maximum code block size of 3840 is used in the CB segmentation process when the code rate is no more than 1/4. The number of CB segments depends on the code rate. Hence, the  values in Option 3 may be different for code rates above or below 1/4. 
Based on the above discussions, we have the following proposal:
Proposal 1: Use the formula to calculate the actual TBS from the temporary TBS
,
where  is determined as 
,
and QS is chosen from one of the three options above. 

In the above calculations, the  depends on  via equation (2). The actual  depends on . There may be some gap between  and  such that the actual  is different from the selected  in (2). An adjustment of  may be needed to address this gap. Hence, we have the following proposal:
Proposal 2: The actual TBS may need to be adjusted for the gap between  and .
3	Conclusion
In this contribution, we discussed the derivation of the actual TBS, based on the temporary TBS. We have the following two proposals: 
Proposal 1: Use the formula to calculate the actual TBS from the temporary TBS
,
where  is determined as 
,
and QS is chosen from one of the three options above. 
Proposal 2: The actual TBS may need to be adjusted for the gap between  and .
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