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Introduction
In the e-mail discussions, following possible agreement was made:
	Possible Agreement
1. For base graph #2, the merged solution (provided in “LDPC Basegraph 2.xlsx”) is adopted as the base matrix
Proposed working assumption
1.  For a given information block size K, (Kb, Z) are determined as follows, 
   For base graph #1
o    Determine Z: minimum Z value such that Kb∙Z >= K, where Kb = 22. 
o    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
    For base graph #2
o    If (K>640) 
Kb=10; 
Elseif (K>560) 
Kb=9; 
Elseif (K>192) 
Kb=8; 
else
Kb=6;
end                              
o    Determine Z : minimum Z value such that Kb∙Z >= K 
o    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.
1. The above (Kb, Z) selection rule does not impact the decision on Kmin1 and Kmax2 
1. Further optimization on how to determine (Kb, Z)  is possible until RAN1#90.
1. FFS how to select PCM


In this contribution, we propose circulant permutation matrix design for the merged base matrix #2

Proposed LDPC Codes
2.1 Structure of proposed QC-LDPC
The coding scheme for NR requires supporting wide range of code rates, variable code blocks as well as fine granularity. In order to satisfy these requirements, following lifting sizes were used for CPM designs. (The details of BG1 CPMs were provided in the latest contribution [2]).
	Base graph (BG)
	Mb,min  Nb,min
(Mb,max  Nb,max)
	Kb,max
	Pb
	Max.
code rate
	Max. 
information
	Lifting Set (Z)

	BG1
	

	22
	2
	0.89
	8448
	384, 352, 320,288, 256, 240, 224, 208, 192, 176,160,144, 128,120,112,104,96,88,80,72,64,6056,52,48,44,40,36 32, 30,28,26,24,22,18, 16, 15,14,…,3,2

	BG2
	16

	10
	2
	0.71
	2560
	256, 240, 224, 208, 192, 176,160,144,128,120,112,104,96,88,80,72,64,6056,52,48,44,40,36 32, 30,28,26,24,22,18, 16, 15,14,…,3,2


· Mb,min means the minimum number of rows in base code.
· Nb,min means the minimum number of columns in base code.
· Kb,max means the maximum number of column for information in base code.
· Pb means the number of systematic information puncturing in base code, not transmitted.
Table 1, Base matrix parameters
2.2 Supporting flexibility of LDPC Codes
In order to calculate circulant permutation sub-matrixes (CPM) for a Z-lifted parity check matrix, simple formula is provided as follow.  is the circulant values for Z-lifted CPM of (-th row, -th column) position in base code.

where  presents circulant value of (-th row, -th column) position in a base code for Z-liftings of a=11, 15, which are provided in the xlsx file

2.3 CPM designs
In this contribution, we propose two BG#1 CPM designs for a=11 and 15. The simulation parameters used in this contribution are briefly given in the Table 2 as follows.
	Channel
	AWGN

	Modulation
	QPSK

	Coding Scheme
	QC-LDPC code

	Code rate
	BG2: 1/5, 1/3, 2/5, 1/2, 2/3

	Decoding algorithm
	Standard flooding with SPA

	# of decoding iteration
	50


Table 3. Simulation Parameters
According to the performance results in the attached xls file, the proposed LDPC codes have very stable BLER performance at least down to BLER 1e-4.
Observation 1: The proposed LDPC codes show consistent performance at least down to BLER 1e-4, according to the variable information block size and code rates.
Proposal 1: At least, one of proposed BG 1 PCMs should be adopted for NR.
Conclusions
In this contribution, we propose new LDPC code design and present some performance results.
Observation 1: The proposed LDPC codes show consistent performance at least down to BLER 1e-4, according to the variable information block size and code rates.
Proposal 1: At least, one of proposed BG 1 PCMs should be adopted for NR.
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