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[bookmark: _Ref129681862][bookmark: _Ref124589705]1	Introduction
In RAN1 NR Ad-Hoc #2 meeting [1], the parity check matrices for NR LDPC were agreed with detailed descriptions in [2]. The parity check matrices are based on two base graphs. 
Some criteria of selecting base graphs was agreed [1]: base graph 1 is used when CBS> or code rate of the initial transmission is larger than . Otherwise, base graph 2 is used. It is a working assumption that  and . 
Note that the CBS may depend on how CBs are segmented from a TB, especially, the CBS depends on the selection of the maximum code block size at the beginning of the CB segmentation process. However, the maximum code block size is associated with which base graph is used. Hence, the base graph selection decision is actually made at the beginning of the CB segmentation process. 
Since the TBS (rather than CBS) and the code rate are known at the beginning of the CB segmentation process, it is preferred to have the base graph selection based on the code rate and the TBS, rather than the CBS. 
In this contribution, we discuss the base group selection criteria based on code rate and TBS size. 
2	Discussion
Depending on the dimensions of two base graphs [2], we partition the whole code rate and TBS combinations into 4 regions and discuss the base graph selection for each of the regions. The region partition is also illustrated in Figure 1. 
· Region A:  
· Region B: 
· Region C: , and 
· Region D: , and 
The TBS discussed in this contribution should include the TB level CRC bits. We do not explicitly mention TB level CRC bits just for simple illustration purpose. 


[bookmark: _Ref490140101]Figure 1: Base graph coverage region for TBS and code rates
2.1 Region A
Base graph 1 has been designed to support this high code rate region, while base graph 2 has no direct support for this high code rate region. If base graph 2 is to be used in this region, some extra puncture scheme has to be applied. This puncturing operation may degrade the performance. Hence, we have the following proposal: 
Proposal 1: For code rate greater than 2/3 (R > 2/3), base graph 1 should be selected.

In this case, segmentation is needed, if the TBS is larger than =8448. 

2.2 Region B
Base graph 2 has been designed to support this low code rate region, while base graph 1 has no direct support for this low code rate region. If base graph 1 is to be used in this region, some extra repetition scheme has to be applied. This repetition operation may degrade the performance. Hence, we have the following proposal: 
Proposal 2: For code rate less than 1/3 (R < 1/3), base graph 2 should be selected.  
In this case, segmentation is needed, if the TBS is larger than =2560. 

2.3 Region C
Region C is covered by both base graphs, and CB segmentation is not needed for this region. Here, we consider two alternative base graph selection methods. 
Method 1: Base graph 2 is always selected.
This method is feasible because base graph 2 is designed for small CB size and low code rate.
Method 2: A base graph with smaller number of filler bits is chosen.  
This method is feasible because the insertion of filler bits may slightly degrade the performance. In this method, base graph 1 has some chance to be selected. Actually, in this method, the union of supported information block lengths from both base graphs is considered. 
To compare these two methods, we shall only examine the region where base graph 1 is selected by Method 2. In other words, we shall check the region where base graph 1 has less number of filler bits than base graph 2. Here, we select three TBS= 86, 390 and 1936 bits, where the number of filler bits required for base graph 1 and base graph 2 is listed in Table 1. 
[bookmark: _Ref489868349]Table 1: # of filler bits required for BG#1 and BG#2
	TB size (bits)
	86
	390
	1936

	BG#1
	2
	6
	0

	BG#2
	4
	26
	144



In the simulation, we assume AWGN channel and QPSK modulation. We evaluate the performance at two code rates: 1/3 and 2/3. These two code rates correspond to the upper and lower bound of Region C. To keep the same signal to noise ratio per information bit for fair comparison, we apply AGWN noise power adjustment because of the different number of filler bits from base graph 1 and from base graph 2. The performance for code rate 1/3 and 2/3 are shown in Figure 2 and Figure 3, respectively. It can be seen from both figures that base graph 2 always outperforms base graph 1. Hence, Method 1 results in better performance. 
Observation 1: For  and , base graph 2 has better performance than base graph 1 even in the case where more filler bits are required for base graph 2. 

Proposal 3: For , and , base graph 2 should be selected.   
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[bookmark: _Ref489870352]Figure 2: Performance comparison between BG#1 and BG#2 with rate 1/3 where BG#1 has less number of filler bits.   
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[bookmark: _Ref489870366]Figure 3: Performance comparison between BG#1 and BG#2 with rate 2/3 where BG#1 has less number of filler bits.   

2.4 Region D
Both graphs support the code rates of this region. If the TBS is within the range of , no segmentation is needed if base graph 1 is selected, while the segmentation is needed if base graph 2 is selected. 
Heuristically, base graph 1 should be used in Region D, as it corresponds to a larger CB size and hence has a better performance. This gain is even enlarged in fading channels, as a longer LDPC codeword could compensate bursty errors.  
In the simulation, we assume AWGN channel and QPSK modulation. We evaluate the performance at TBS=5120. If base graph 1 is used, 160 filler bits are inserted. If base graph 2 is used, the TB is segmented to 2 CBs and no filler bit is inserted. Figure 4 shows the performance of two base graphs. It is observed that base graph 1 outperforms base graph 2. The gain is about 0.2 dB at BLER=1%.  
Observation 2: For  and , base graph 1 has better performance than base graph 2. 
Proposal 4: For  and , base graph 1 should be selected.

[image: ]
[bookmark: _Ref490143966]Figure 4: Performance comparison between BG#1 and BG#2 at code rate 1/3.

3	Conclusion
In this contribution, we have the following observations and proposals for the LDPC base graph selection. 
Observation 1: For  and , base graph 2 has better performance than base graph 1 even in the case where more filler bits are required for base graph 2. 
Observation 2: For  and , base graph 1 has better performance than base graph 2. 
Proposal 1: For code rate greater than 2/3 (R > 2/3), base graph 1 should be selected.
Proposal 2: For code rate less than 1/3 (R < 1/3), base graph 2 should be selected.  
Proposal 3: For , and , base graph 2 should be selected.   
Proposal 4: For  and , base graph 1 should be selected.
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