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1	Introduction
LDPC design discussion for eMBB had several agreements during Ran1 #89 meeting [1]. 
Agreement:  
· For base graph #1:
· The dimensions of the base matrix are 68 columns, 46 rows (to support R=1/3)
· Seven 46x68 base matrices are identified as the set of candidates:
· Provided in the excel file R1_1709751.xlsx in R1-1709751 as Candidates A to G.
· By constructive email discussion until Thursday 1st June – Keeth (Nokia), agree (from the set of candidates or a merged solution), for evaluation and downselection until June adhoc:
· a single 46x68 base matrix, 
· the set of shift sizes
· For base graph #2:
· By constructive email discussion until Monday 12th June – Keeth (Nokia), agree a single base matrix for Alt 1a and a single base matrix for Alt 2, for evaluation and downselection until June adhoc
· Kbmax = 10 
· Design supports Kmax2 = 
· Working assumption 2560 
· 3840 can be considered further if significant benefit is shown
· The dimensions of the base matrix are 42x52
· Evaluations are to be performed up to Kmax2; primary focus for code selection is performance for K up to around 1024

Based on the aforementioned agreement, Ran1 further had some email discussions [2,3], where Ran1 concluded final base matrices for both BG1 and BG2 and agreed on the set of shift sizes. 
Working Assumption:
For base graph #1: 
· The number of shift coefficient designs is 8. 
· The set of shift coefficient are defined for ‘a’, where ‘a’ is used for definition of lifting-size, a2j , where set of set of shift coefficient are defined as, 
	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


· Shift value Pi,j can be calculated by a function  =  (, ), where Vi,j is the shift coefficient of the (i,j)-th element in the corresponding shift design. The function  is defined as, 


The same set of shift sizes were agreed for the Base graph 2. As final shift coefficients are to be decided in the Ran1 NR AD-Hoc #2 meeting, we provide our designs for final parity check matrices in this contribution. 
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The summarized details of the proposed two base graphs are given in Table 1. 
Table 1: LDPC coding families
	Code Family
	Block sizes
	Max code rate
	Min code rate
	Sub-matrix dimension

	
	
	
	
	Zmin
	Zmax

	BG1
	512 – 8448
	8/9
	1/3
	24
	384

	BG2
	40 – 2560
	2/3
	1/5
	4
	256



2.1 	Base graph 1 
This PCM family is mainly designed to support information block sizes above 512 bits. However, this does not have issues even to support the lower range of block sizes. Nevertheless, we see that optimized approach used in BG2 is more suited to provide better performance at smaller block sizes. The proposed shift coefficient designs are attached with the contribution as a separate Excel file. 
We follow the agreed set of shift sizes as follows. 
	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



For information block size of K, the Z value is selected as the minimum from supported Z values such that Z*22 >= K and then the Z is mapped to the relevant shift coefficient set to derive the parity check matrix.  
The proposed shift coefficient in this PCM family are designed to provide good performance and high implementation efficiency. 
Proposal 1: For base graph #1, the proposed shift coefficient designs should be adopted by NR.
2.2 	Base graph 2 
The parity check matrices for base graph 2 are designed to support info block size K from 40 up to 2560 and they provide good performance for lower code block sizes. The designed parity check matrices for base graph 2 are provide in a separate excel sheet. The highest code rate the base graph is 2/3 and extended to the lowest rate of 1/5. 
For each info block size K, the Z value is selected as following and then the Z is mapped to the relevant shift coefficient set to derive the parity check matrix.

[bookmark: _GoBack]If (K>640) 
Kb=10; 
Elseif (K>560) 
Kb=9; 
Elseif (K>192) 
Kb=8; 
else
Kb=6;
end   
                           
Determine Z : minimum Z value such that Kb∙Z >= K 
Once the lift size Z is decided, choose the corresponding labelling matrix from {Set 1, Set 2 ,…, Set 8 } according to the agreed Z set, where the same set of shift sizes used for the base graph 2.
The proposed shift coefficient in this PCM family are designed to provide good performance and high implementation efficiency. 
Proposal 2: For base graph #2, the proposed shift coefficient designs should be adopted by NR.

3	Conclusion
In this contribution, we propose code designs of LDPC. The proposed shift coefficient designs provide good performance and high implementation efficiency. So, we propose
Proposal 1: For base graph #1, the proposed shift coefficient designs should be adopted by NR.
Proposal 2: For base graph #2, the proposed shift coefficient designs should be adopted by NR.
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