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From last RAN1 June Ad Hoc#2 meeting in 2017 [1], the following agreements were made
	Agreement: 
Final parity check matrices for NR LDPC base graph #1 and #2 are agreed as in excel files R1-1711982_BG1.xlsx and R1-1711982_BG2.xlsx in R1-1711982[2].

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.



In this contribution, we discuss how to determine the Base Graph selection based on some aspects.

Discussion
From last agreements, we had a draft scenario for the selection of LDPC code between BG1 and BG2 as shown in figure 1. In others words, if the CB size is equal or less than 2560 and the code rate is equal or less than 0.67, the BG2 is supposed to use. For the CBS, in order to support 3840, there needs new CPMs being updated from agreed already. It would be additional loads such as design, evaluation and crosscheck for confirmation. And also, there is a possibility to extend the highest code rate to higher than 0.67. Because the kernel matrix of BG2 have raptor-like structure, higher code rate can be simply supported by parity puncturing. But, even BG2 provides better latency than BG1 by higher utilization of H/W resources, it needs careful review of performances.
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Figure 1. Base Graph usage scenario as working assumption

Observation 1: The CBS extension from 2560 to 3840 for BG2 requires new CPMs design.
Observation 2: The raptor-like structure of base graph-2 can provide higher code rate than 0.67 by parity puncturing.
Proposal 1: X should be 2560.

Performance considerations
When selecting base graph, it is important to consider the performance aspects. We evaluate the performances for comparison with sampled CBS, K=512, 640, 1280, 1920 and 2560 with code rate 0.67, 0.71, 0.75 and 0.77 as can be seen figure 2(the red for BG1, the blue for BG2). It can be seen if code rate is higher than 0.71, there seem error floors for larger CBS without significant waterfall gain, for example K=1280, 1920 and 2560 at BG2.
The evaluation assumptions are shown in Table 1:
Table 1. Evaluation assumptions
	Channel
	AWGN

	BG1 and BG2 LDPC code
	[2]

	Modulation
	QPSK

	Cod rate
	0.67, 0.71, 0.75, 0.77

	Code block size (CBS)
	512, 640, 1280, 1920, 2560
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Figure 2. Performance comparison between BG1 and BG2 for K=512, 640, 1280, 1920 and 2560

Observation 3: If code rate is higher than 0.71 with larger CBS, there seem error floors in BG2.
Proposal 2: For stable performance of base graph 2, Y should be 0.67.

Conclusions
In this contribution, we discuss the possibility of CBS and code rate extension for BG2. And we have following observations and proposal.
Observation 1: The CBS extension from 2560 to 3840 for BG2 requires new CPMs design.
Observation 2: The raptor-like structure of base graph-2 can provide higher code rate than 0.67 by parity puncturing.
Observation 3: If code rate is higher than 0.71 with larger CBS, there seem error floors in BG2.
Proposal 1: X should be 2560.
Proposal 2: For stable performance of base graph 2, Y should be 0.67.
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