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1. Introduction
In RAN1#89 and the following email discussions [89-24] and [89-25], it was agreed for NR to have two separate LDPC base graphs (BG) for data channel coding as below [1]:
	· BG#1 
· Covers info block size K: 
	            Kmin1 <=K<= Kmax1, Kmin1 > Kmin, Kmax1 =Kmax
· Covers code rate R: ~1/3 <= R <= ~8/9;
· The dimensions of the base matrix are 68 columns, 46 rows
· BG#2 
· Not nested within base graph #1
· Covers info block size K: 
	            Kmin2 <=K<= Kmax2, Kmin2 =Kmin, Kmax2 < Kmax
· Covers code rate R: ~1/5 <= R <= ~2/3 
· The dimensions of the base matrix are 42x52
· Kbmax = 10
· Kmax2 =
· Working assumption 2560
· 3840 can be considered further if significant benefit is shown


Note that there was no submission of BG#2 design applying nested property (Alt 1a for the selection of BG design) during email discussion, even though it was still an option for the selection of BG design until RAN1#89 meeting. In this contribution, we will discuss ways how to use such two different BGs and the relevant UE operations.
2. Discussions
During email discussion [89-24], it was agreed as working assumption that the set of shift coefficients will be defined for the lifting sizes in Table 1. According to the Table 1, BG1 could support information sizes down to around 40 in its design perspective. In addition, the range of information sizes for BG#1 performance comparison was mainly targeted to 512 ~ 8448. 
Table 1: Sets of shift coefficients for Z values
	Set 1
	Z = 2*2j , j=0,1,2,3,4,5,6,7

	Set 2
	Z = 3*2j , j=0,1,2,3,4,5,6,7

	Set 3
	Z = 5*2j , j=0,1,2,3,4,5,6

	Set 4
	Z = 7*2j , j=0,1,2,3,4,5

	Set 5
	Z = 9*2j , j=0,1,2,3,4,5

	Set 6
	Z = 11*2j , j=0,1,2,3,4,5

	Set 7
	Z = 13*2j , j=0,1,2,3,4

	Set 8
	Z = 15*2j , j=0,1,2,3,4


According to the working assumption made in RAN1#89, BG#2 could cover information sizes up to 2560 (FFS on up to 3840). Additionally, performance comparison to select BG#2 will be on the range of information sizes from 40 to 2560, primarily targeting information sizes up to around 1024.
Based on the discussion so far, it is observed that there is an overlap between the ranges of information size supportable with BG#1 and BG#2 such as:
· BG#1: range of information size ~40 <= K <= 8448
· BG#2: range of information size ~40 <= K <= 2560 (or 3840)
Therefore, there should be a decision in RAN1 how to deal with such overlapped information sizes covered by both BG#1 and BG#2.
The following alternatives could be considered to deal with such overlap:
· Alt 1: BG#1 is used by default. Whether to use BG#2 and what range of information sizes for BG#2 are configured 
· Alt 2: BG#2 is used by default. Whether to use BG#1 and what range of information sizes for BG#2 are configured
· Alt 3: Both BG#1 and BG#2 are used by default. Information sizes for BG#1 and BG#2 are configured
· Alt 4: Both BG#1 and BG#2 are used by default. Information sizes for BG#1 and BG#2 are fixed in the spec, e.g. BG#1 for K>512 and BG#2 for K<=512.
For Alt 1 and Alt 2, UE and gNB can have a chance to implement one of BG#1 and BG#2 depending on the alternative to be chosen. Comparing between Alt 1 and Alt 2, Alt 1 seems better choice for eMBB use case since BG#1 can cover up to larger information sizes and reduce # of CBs per TB, while Alt 2 seems better for URLLC use case since BG#2 is more optimized for smaller information sizes. For Alt 3 and Alt 4, the performance can be more optimized compared to Alt 1 and Alt2. Comparing between Alt 3 and 4, Alt 3 seems better for flexibility to optimize performance while Alt 4 seems better for less signalling overhead.

Proposal: Discuss how to deal with such overlapped information sizes covered by both BG#1 and BG#2 
[bookmark: _GoBack]4. Conclusion
In this contribution, for the overlapped range of information size supportable with BG#1 and BG#2, it is proposed that
Proposal: Discuss how to deal with such overlapped information sizes covered by both BG#1 and BG#2 among 
· Alt 1: BG#1 is used by default. Whether to use BG#2 and what range of information sizes for BG#2 are configured 
· Alt 2: BG#2 is used by default. Whether to use BG#1 and what range of information sizes for BG#2 are configured
· Alt 3: Both BG#1 and BG#2 are used by default. Information sizes for BG#1 and BG#2 are configured
· Alt 4: Both BG#1 and BG#2 are used by default. Information sizes for BG#1 and BG#2 are fixed in the spec, e.g. BG#1 for K>512 and BG#2 for K<=512.
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