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1   Introduction
[bookmark: _GoBack]Ran1 #89 meeting agreed on following email discussion for base graph #2. 
Agreement:  
· 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

[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK13][bookmark: OLE_LINK14]2   Summary 
2.1  A single 42x52 base matrix
· The email discussion was started on 25th May 2017. 

· Until 31st May 2017, email discussion was used to identify the potential candidates for Alt2 BG2. Eight candidate base matrices (A-H) were identified by the deadline. 

· Following offline consensus was made on the base graph #2 timeline. 

Offline consensus on summary of deadlines and process: 
NxAlt2BG2 (31st May) -> 1xBG1 (6st June)                 ->  1xAlt1aBG2 (15th June)                                
                 			 -> NxAlt2BG2’ (8th June)       ->  1xAlt2BG2’ (15th June) 
All shift coefficient designs to generate the final parity check matrices should be submitted to Ran1 reflector by 22nd June.

· Eight candidate base matrices and relevant details of shift coefficient designs are provided in Candidates for base matrix 2.xlsx.

· Decision making criteria was further discussed and following agreement was made to facilitate the selection method of base graph #2.




Agreement
Down selection of BG2:
Step 1:  Cross check BLER performance at 10-2 and 10-4 for the block sizes 40-to-2560 and code rates 2/3-to-1/5. 
Step 2:  Identify the candidates which are within 0.1 dB BLER performance across most of the block sizes and code rates. 
Step 3:  If there is a single merged LDPC BG2 initiated by the proponents not selected for BG1, proposed by 6/14 11pm PST and proven to satisfy the selection criteria as below, the merged LDPC BG2 is selected. 
Step 4:  If step 2 provides more than one candidate, select the candidate(s) from proponents who are not selected for BG1. 
Step 5:  If step 4 does not provide any candidate, select the candidate(s) from proponents who are selected for BG1. 
Step 6:  If step 4 or 5 provides more than one candidate, the candidate which has better (＞0.1 dB) BLER performance for block sizes 40-to-1024 and  code rates 2/3-to-1/5 and comparable edge count (within 10% difference) should be picked as the final BG2 candidate. 

Selection criteria for a merged proposal as candidate X: 
· A candidate among existing candidate A to H which has better (>0.1dB) BLER performance for block sizes 40-to-2560 and code rate 2/3-to-1/5 and comparable edge count (within 10% difference) is selected as candidate Y.   
· Error floor should be checked by examining slope of BLER curves at BLER=10-4. 
· Denote P1 as the number of  simulation cases for which the required SNR of candidate X is smaller than the required SNR of candidate Y for more than 0.1dB 
· Denote P2 as the number of  simulation cases for which the required SNR of candidate Y is smaller than the required SNR of candidate X for more than 0.1dB 
· If P2 – P1 <= 2% of all simulation cases (QPSK, info block lengths, coding rates, BLER targets, and Y over all candidates A-H), and satisfies the error floor requirement, candidate X is deemed to satisfy the selection criteria.

· The merged solution was agreed by the deadline after seen the better performance compared to all the candidate of base graph #2. 

Agreement
For base graph #2, the merged solution (provided in “LDPC Basegraph 2.xlsx”) is adopted as the base matrix.  

2.2 The set of shift sizes
The email discussion was started on 25th May 2017 and finally made the following working assumption.  
Working Assumption:
For base graph #2: 
· 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, 

3	Conclusion
In this contribution, we summarize the email discussion [89-25] on LDPC code base graph #2 for NR. The following agreements were made at the end of the email discussion.
Agreement
For base graph #2, the merged solution (provided in “LDPC Basegraph 2.xlsx”) is adopted as the base matrix.  
Working Assumption:
For base graph #2: 
· 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, 
  

