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Introduction
In RAN1 NR AdHoc #2, the following agreement was reached ‎[1]:
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


In this contribution, we discuss the possible extension of X to 3840. We consider both the difference in BLER performance between base graph #1 and base graph #2 and the difference in decoding complexity.

[bookmark: _Ref489380250]BLER performance comparison
In this section, we compare the performance of the two base graphs, base graph #1 (denoted by BG1) and base graph #2 (denoted by BG2) for block lengths K in the range  and code rates supported by both BG1 and BG2. The performance metric that we use is required SNR to achieve BLER   and . We consider the agreed parity check matrices (PCMs) for BG1 and BG2 [2] and perform decoding using the sum-product algorithm and a maximum of 50 decoding iterations.
Results are shown in Figure 1 and Figure 2 for targeted BLER =  and BLER = , respectively.
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[bookmark: _Ref485290270]Figure 1 Comparison of Required SNR needed with BG1 and BG2 to achieve BLER = .
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[bookmark: _Ref485290276]Figure 2  Comparison of Required SNR needed with BG1 and BG2 to achieve BLER = .
As can be seen from the simulation results, BG2 performs slightly better than BG1 at BLER  and the considered block lengths in the range . On the other hand, at BLER , BG1 performs slightly better than BG2. We have the following observation:
Observation 1 For block lengths in the range  and for code rates in the range , BG2 performs slightly better than BG1 at BLER  while BG1 performs slightly better than BG2 at BLER .
Decoding complexity comparison
In the following, we compare the decoding complexity of  BG1 to the decoding complexity of BG2 in terms of number of edges within the base graphs. The second base graph has fewer edges and thereby requires fewer clock cycles per decoder iteration, if we assume a block parallel decoder where the decoding latency can be approximated as proportional to the number of edges. If the decoding latency is reduced, this in turn implies that fewer instances of decoder hardware may be provisioned in the gNB.
To compare the number of clock cycles needed for decoding one iteration of BG1 for a specific rate with the number of clock cycles needed for decoding one iteration of BG2 for the same rate, we define the edge ratio as

The edge ratio gives an estimate of the latency reduction that can be achieved for information block lengths K and code rates R where BG2 may be used instead of BG1. 
For comparison, we use the agreed BG1 (with kbmax = 22) and BG2 (with kbmax = 10) [2]. Table 1 summarizes the edge ratio for different code rates. As can be seen from the table, the number of edges in BG2 corresponding to a certain code rate is less than 40% of the number of edges in BG1 for the same code rate.
Table 1  Ratio between number of edges in BG2 and BG1 for different code rates
	R
	2/3
	1/2 
	0.4
	1/3

	Edge ratio
	0.3611
	0.3667
	0.3774
	0.3829



Observation 2 By using BG2 instead of BG1, the number of edges in the base graph, which is proportional to the decoding latency, can be reduced to less than 40% of the number of edges in BG1.

As the decoding complexity using BG2 is significantly lower than that of BG1, it is desirable to use BG2 for all code rates and information block lengths for which it is defined. The agreement states the working assumption that X=2560, while an extension of X to 3840 is FFS, due to the concern that BG2 may not perform well if it must cover a wider range of information block sizes. However, our simulation results presented in Section 2 show that the performance of BG1 and BG2 in the range  is similar. At BLER , which is a more typical BLER target than , BG2 has better performance than BG1.
Based on the discussion above, we have the following proposal: 
Base graph #2 should be used for all information block lengths  and code rates . 
Conclusions
In this contribution we made the following observations:
Observation 1 [bookmark: _Hlk485566923]For block lengths in the range  and for code rates in the range , BG2 performs slightly better than BG1 at BLER  while BG1 performs slightly better than BG2 at BLER .
Observation 2 By using BG2 instead of BG1, the number of edges in the base graph, which is proportional to the decoding latency, can be reduced to less than 40% of the number of edges in BG1.

Based on the discussion in this contribution we propose the following:
1. Base graph #2 should be used for all information block lengths  and code rates . 
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