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Introduction
In RAN1 NR#2 meeting [1], the selection rule for BG#1 and BG#2 was agreed as follows: 
	Agreement:
· Base graph #1 is used for the initial transmission and subsequent re-transmissions of the same TB when
· CBS > X or code rate of the initial transmission > Y
· Base graph #2 is used for the initial transmission and subsequent re-transmissions of the same TB when
· CBS <= X and code rate of the initial transmission <= Y
· Working assumption : X = 2560 and Y = 0.67
· FFS after PCM decisions if X can be extended to 3840 and/or Y can be extended to 0.75
To be checked how the receiver knows in each case the code rate of the initial transmission, and how exactly it is defined. 
FFS whether some UE capabilities may be possible that do not require the implementation of both base graphs. 



The values for X and Y were agreed in the last meeting RAN1 #90 [2] as follow:
	Agreement: 
X=3840
Y=0.67



According to the agreement, the BG selection rule is clearly defined if TB is not segmented into multiple CB. However, something to be determined is still remained for larger TBS. For the remaining region of the selection for BG#1 and BG#2, RAN1 made the following working assumption in RAN1 #90 meeting [2]:
	Working Assumption, to be checked after finalisation of the TBS table and confirmed if TBSs exist for which the following is meaningfully beneficial and does not cause meaningful degradation: 
· 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
· * ¼ is TBC at NR AH#3



In this contribution, we evaluated the performance of BG#1 and BG#2 for various TBS and fixed code rate 1/4 to confirm the working assumption. Then, we discuss about the TBC code rate threshold 1/4 in the above working assumption.

BG Selection According to TBS and Code Rate 
First of all, we evaluated the performance of BG#1 and BG#2 for various TBS and fixed code rate 1/4. In Figure 1, required SNR gaps for TBLER 0.01 between BG#1 and BG#2 are described for various TBS larger than 3840. In this results, BG#2 outperforms BG#1 about 0.15 ~ 0.4 dB for code rate 1/4. Therefore, we think BG#2 should be used for large TBS.
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Figure 1. Required SNR gap between BGs for TBLER = 0.01 according to TBSs for code rate 1/4

Proposal 1: Confirm the working assumption
· 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 <= [1/4] 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

Based on the current agreements, BG#1 and BG#2 can be selected according to TBS and code rate. As depicted in Figure 2, the code rate threshold of BG#1 and BG#2 is 0.67 for small TBS (<=3824). For large TBS, the code rate threshold Rth (= [1/4]) is to be determined. In performance perspective, the code rate threshold for BG selection can be further optimized.


Figure 2. Base Graph Selection Rule
In order to find a proper value of Rth, some simulation results are presented in Figures 3 and 4. More simulation results are attached in Appendix. As shown in the simulation results, when the code rate is larger than 0.300, LDPC codes with BG#1 perform better than those with BG#2. On the other hand, in the case of code rate smaller than 0.267, LDPC codes with BG#2 perform better than those with BG#1. For the code rates of near 0.283, it is hard to say that which one performs better than the other one. Therefore, we think a proper value of Rth should be between 0.267 and 0.300. A possible number for Rth can be 0.28.
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Figure 3. Required SNR gap between BGs for TBLER = 0.01 according to TBSs and code rates
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Figure 4. TBLER performance of BG#1 and BG#2 with TBS=12000

Observation 1: When TBS > 3824, 
· LDPC codes with BG#1 perform better than those with BG#2 for Rinit >= 0.300.
· LDPC codes with BG#2 perform better than those with BG#1 for Rinit <= 0.267.
Proposal 2: When TBS > 3824,
· BG#1 is used for initial transmissions with code rate Rinit > 0.28 
· BG#2 is used for initial transmissions with code rate Rinit <= 0.28 


Observation and Proposal
In this contribution, we present the following observation and proposal:

Observation 1: When TBS > 3824, 
· LDPC codes with BG#1 perform better than those with BG#2 for Rinit >= 0.300.
· LDPC codes with BG#2 perform better than those with BG#1 for Rinit <= 0.267.

Proposal 1: Confirm the working assumption
· 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 <= [1/4] 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

Proposal 2: When TBS > 3824,
· BG#1 is used for initial transmissions with code rate Rinit > 0.28 
· BG#2 is used for initial transmissions with code rate Rinit <= 0.28 

Appendix
More simulation results for R=1/5:1/60:1/3 and TBS=4032:96:14976 are attached here.
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Figure 5. Required SNR gap between BGs for TBLER = 0.01 according to TBSs and code rates
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