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The transport block size (TBS) determination is specified in [1]. For a small intermediate number of information bits, a table is used to look up the TBS. For a large intermediate number of information bits, a formula is used to calculate the TBS. 
For a given TBS and a code rate of the initial transmission, one of the two LDPC Base Graphs (BGs) is selected for channel coding processing [2]. The TB plus TB CRC may be equally segmented, based on the maximum code block size of the selected BG. A lifting size is selected from a set of possible values, which results in a parity check matrix for LDPC coding. The determination of lifting size depends on the segment size, as well as the selected BG.  
In this contribution, we show that some values in the set of LDPC lifting sizes are not used. Hence, we propose to simplify the set of LDPC lifting sizes by removing these unused lifting sizes. 
2	Discussion
1. TBS Determination 
In the TBS determination process, the intermediate number of information bits  is first calculated, based on code rate, modulation order, number of layers and number of resource elements. If  is less than or equal to 3824, then the TBS is ultimately determined from a given look-up table (i.e., Table 5.1.3.2-2 in [1]). 
Otherwise, quantize  to , where . Then, the TBS is calculated by one of the following 3 formulas:
· If , then  and . 
· If  and then  and . 
· If  and then . 

2. LDPC BG Selection 
There are two BGs adopted in NR. In general, BG1 is used for large block sizes and high code rates and BG2 is used for small block sizes and low code rates. The determination of BGs is based on the code rate of the initial transmissions  and the TBS. Specifically, BG2 is used for both uplink and downlink data channel, when one of the following conditions is satisfied [2]:  
· 
·  and 
· 
Otherwise, BG1 is used.

3. Minimum lifting sizes for BG1 
It can be concluded that one necessary condition to use BG1 is TBS larger than 292 bits. Let  denote a TBS plus TB level CRC. Then one necessary condition to use BG1 is  larger than 308 bits, since a 16-bit CRC will be generated in this case. Following the segmentation procedure in Section 5.2.2 of [2], we could obtain that the number of bits  in each code block is larger than 308 bits. When BG1 is used, the lifting size  is selected such that 
,                (1)
where  for LDPC BG1 is 22. Hence, we could derive that , or  is larger than or equal to 15. 
Observation 1: If LDPC BG1 is used, then the lifting size is larger than or equal to 15.

4. Minimum lifting sizes for BG2 
When BG2 is used, the lifting size  is selected such that (1) is satisfied, where  depends on  (TBS plus TB level CRC). 
1. If  is less than or equal to 192, then  is equal to 6. 
The minimum TBS in the TBS look-up table (i.e., Table 5.1.3.2-2 in [1]) is 24 bits. Considering the minimum TB level CRC length is 16 bits, the minimum TBS plus TB level CRC is  bits. Following the segmentation procedure in Section 5.2.2 of [2], we could obtain that the number of bits  in each code block is no less than 40 bits. Therefore, we could derive from (1) that  is no less than . In other words, the integer valued  is larger than or equal to 7.

2. If  is between 192 and 560, then  is equal to 8. 
Following the segmentation procedure in Section 5.2.2 of [2], we could obtain that the number of bits  in each code block is larger than 192 bits. Therefore, we could derive from (1) that  is larger than .

3. If  is between 560 and 640, then  is equal to 9. 
Following the similar calculation as in Case 2, we could derive that  is larger than . In other words, the integer valued  is larger than or equal to 63. 

4. If  is larger than 640, then  is equal to 10. 
Following the similar calculation as in Case 2, we could derive that  is larger than .
In summary, when BG2 is used, the lifting size is larger than or equal to 7. 
Observation 2: If LDPC BG2 is used, then the lifting size is larger than or equal to 7. 

Based on the above observations, the minimum lifting size is no less than 7 with the given TBS determination and BG selection rules. 
However, the set of LDPC lifting sizes in Table 5.3.2-1 in [2] contains values of {2, 3, 4, 5, 6}, which will not be used. Actually, the set of LDPC lifting sizes was determined in the design of the LDPC parity check matrix. It did not take into account the possible TBS. 
To avoid confusion, we propose to remove the values {2, 3, 4, 5, 6} from the set of lifting sizes in Table 5.3.2-1 in [2]: 
Proposal 1: Remove the lifting sizes {2,3,4,5,6} from the set of LDPC lifting sizes in Table 5.3.2-1 of [1]. The text proposal is as follows:
<Start of Text proposal for 38.212 V15.0.1>
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Table 5.3.2-1: Sets of LDPC lifting size 

Set index () 

Set of lifting sizes ()
0
{2, 4, 8, 16, 32, 64, 128, 256}
1
{3, 6, 12, 24, 48, 96, 192, 384}
2
{5, 10, 20, 40, 80, 160, 320}
3
{7, 14, 28, 56, 112, 224}
4
{9, 18, 36, 72, 144, 288}
5
{11, 22, 44, 88, 176, 352}
6
{13, 26, 52, 104, 208}
7
{15, 30, 60, 120, 240}

<Unchanged parts are omitted>

<End of Text proposal for 38.212 V15.0.1>























3	Conclusion
In this contribution, we revisit the set of LDPC lifting sizes, with the agreed TBS determination procedure. We have the following observations and proposal. 
Observation 1: If LDPC BG1 is used, then the lifting size is larger than or equal to 15.
Observation 2: If LDPC BG2 is used, then the lifting size is larger than or equal to 7. 
Proposal 1: Remove the lifting sizes {2,3,4,5,6} from the set of LDPC lifting sizes in Table 5.3.2-1 of [1]. The text proposal is as follows:








<Start of Text proposal for 38.212 V15.0.1>
5.3.2	Low density parity check coding
<Unchanged parts are omitted>


Table 5.3.2-1: Sets of LDPC lifting size 

Set index () 

Set of lifting sizes ()
0
{2, 4, 8, 16, 32, 64, 128, 256}
1
{3, 6, 12, 24, 48, 96, 192, 384}
2
{5, 10, 20, 40, 80, 160, 320}
3
{7, 14, 28, 56, 112, 224}
4
{9, 18, 36, 72, 144, 288}
5
{11, 22, 44, 88, 176, 352}
6
{13, 26, 52, 104, 208}
7
{15, 30, 60, 120, 240}

<Unchanged parts are omitted>

<End of Text proposal for 38.212 V15.0.1>
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