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Introduction
In previous RAN1 meetings the usage of the two base graphs was discussed and the following agreements were reached [1]:  
Agreement: 
For block lengths K≤308:
· BG2 is used for all code rates
Agreement: 
The first Working Assumption from RAN1#90 AI 6.1.4.1.2 and the first Working Assumption from NR AH#3 AI 6.4.1.3 are combined and agreed as modified below:
· 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
In this contribution we further discuss the usage of the two base graphs, focusing on the performance at high code rate for small blocks. 
Discussion
According to the agreements in past meetings, the usage of the two base graphs can be expressed as in Fig. 1. For TBS (including TB-CRC) smaller than or equal to 308 bits, BG2 is applied for all rates. For TBS between 308 and 3840 bits the code rate threshold is 2/3 while for TBS larger than 3840, the code rate threshold is 1/4.
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[bookmark: _Ref489539273]Figure 1 BG selection as function of code rate and TBS

[bookmark: _GoBack]For any code rates above 0.67 and block lengths less than 308 bits it was agreed to use BG2, however in this region the performance of BG2 is not better than BG1. We further looked at the performance in this region.
Figure 2 and Figure 3 show the required SNR for BG1 and BG2 for QPSK and 64QAM, respectively, at different code rates above 0.67. The target BLER is 1e-2. It can be observed that the performance of both base graphs are not smooth for several code rates within 0.67 and 0.94. For code rates around 0.8 and higher, BG2 performs much worse than BG1. At such code rates BG2 cannot be used. 
Observation 1: From the evaluation results, the agreed use of BG2 for all code rates above 0.67 for block lengths smaller than 308 bits does not optimize performance, and adds an unnecessary combination of code rates/block lengths for BG switching. 
Since none of the two base graphs performs well for all code rates above 0.67, to optimize performance a better usage of the two base graphs would be to use BG2 up to rates 0.75 and BG1 for higher code rates, at such block lengths (K≤308). If instead it is preferable not to have several switching points for the two base graphs rather than optimize performance, the use of BG1 for code rate above 0.67 for all block lengths below 3840 bits is a better solution than the segmentation in Figure 1, and avoids unnecessary complexity in the design of CQI/MCS tables and TBS determination.  
Observation 2: For block lengths K≤308, to optimize performance BG2 should be used for code rates up to 0.75 and BG1 should be used for code rates above 0.75. 
Observation 3: If optimization of performance in such region (K≤308 and code rate> 0.67) is not a priority, a better solution is to use BG1 for K≤3840 and code rates above 0.67.
Although the transmission of short block lengths with high code rate is not envisioned as the most important use case, it should be noted that with the agreed usage of the two base graphs the transmission with this combination of code rates and block lengths should be avoided. This can be realized either by design (avoiding such combinations in the design of MCS tables) or by scheduling.
Observation 4: If the base graph usage is that for block lengths K≤308, BG2 is used for all code rates, transmission of block lengths K≤308 with code rate larger than 0.75 should be avoided in the design of the MCS tables.  


[image: cid:image003.jpg@01D35FB7.CCE8F770]
Figure 2 BG1 and BG2, QPSK, BLER=1e-2
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Figure 3 BG1 and BG2, 64QAM

Conclusions
This contribution discusses the usage of the two base graphs, focusing on the performance at high code rate for small blocks. We have the following observations. 
Observation 1: From the evaluation results, the agreed use of BG2 for all code rates above 0.67 for block lengths smaller than 308 bits does not optimize performance, and adds an unnecessary combination of code rates/block lengths for BG switching. 
Observation 2: For block lengths K≤308, to optimize performance BG2 should be used for code rates up to 0.75 and BG1 should be used for code rates above 0.75. 
Observation 3: If optimization of performance in such region (K≤308 and code rate> 0.67) is not a priority, a better solution is to use BG1 for K≤3840 and code rates above 0.67, which does not introduce unnecessary switching points for the code rate.
Observation 4: If the base graph usage is such that for block lengths K≤308, BG2 is used for all code rates, transmission of block lengths K≤308 with code rate larger than 0.75 should be avoided in the design of the MCS tables.  
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