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Introduction
[bookmark: OLE_LINK10]In RAN1#88 [1], the following agreements were reached for the LDPC codes.
Agreement: 
· Number of base graphs for eMBB is FFS between 1 and 2
· Evaluate the potential gains from 2 base-graphs compared to a single base-graph until RAN1#88bis
Agreement: 
· The largest info block size supported by LDPC encoder Kmax and the largest shift size Zmax defined for a H matrix are selected from the following set of {Kmax, Zmax} pairs:
· {8192, 256}, {8192, 512}, {FFS near 8192, 320}
Conclusion:
· Minimum set of information block sizes granularity for evaluation at BLER 1e-2 and 1e-4:
	Kmin<=K<=512 
	528<=K<=1024 
	1056<=K<=2048 
	2048<=K<=6144
	6144<=K<=8192

	8
	16
	32
	64
	128


· Some off-grid values of K shall also be evaluated. 
· Minimum information block size for evaluation = 40
In this contribution, we discuss the performance of LDPC codes. 
Description of the evaluate code
The evaluations are mainly performed based on the agreed simulation assumptions in [1].  Following notations are used :
Kb: system part in base matrix
Simulation description
· LDPC codes:
· Evaluation of decoding algorithm
· AWGN channel,
· QPSK Modulation, 
· Design code rate={1/3, 2/5, 1/2, 2/3, 3/4, 5/6, 8/9}, 
· Information block length(bits) ={528:16:1024},
· BP decoding algorithm, max iteration number=50.

Evaluation on Performance
Required SNR at BLER=1e-2 Performance Comparisons
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]
In the following Figures, we show the performance results for comparison among different proposals of QC-LDPC code at the required SNR at BLER=1e-2. 
The line marked‘o’ is for the proposed QC-LDPC code in [2].
The line marked‘x’ is for the proposed QC-LDPC code in [3].
The line marked‘+’ is for the proposed QC-LDPC code in [4].





Tab.1 Simulation Parameters for Figure 1
	Source
	Kb
	Infor. Length
	Code Rate
	Decoder
	Max Iter.
	Channel
	Modulation

	[2]
	16
	528:16:1024
	1/3, 2/5,1/2,2/3, 3/4, 5/6, 8/9
	BP/Flooding
	50
	AWGN
	QPSK

	[3]
	32
	528:16:1024
	1/3, 2/5,1/2,2/3, 3/4, 5/6, 8/9
	BP/Flooding
	50
	AWGN
	QPSK

	[4]
	32
	528:16:1024
	1/3, 2/5,1/2,2/3, 3/4, 5/6, 8/9
	BP/Flooding
	50
	AWGN
	QPSK




[image: ]    

Fig.1: Required SNR at BLER=1e-2 for various Infor. length at code rate =0.89.

Observation 1: LDPC codes with Kb=16 outperform Kb=32 at BLER=10^-2.

Required SNR at BLER=1e-4 Performance Comparisons

In the following Figures, we show the performance results for comparison among different proposals of QC-LDPC code at the required SNR at BLER=1e-4. 

The line marked‘o’ is for the proposed QC-LDPC code in [2].
The line marked‘x’ is for the proposed QC-LDPC code in [3].
The line marked‘+’ is for the proposed QC-LDPC code in [4].

Tab.2 Simulation Parameters for Figure 2
	Source
	Kb
	Infor. Length
	Code Rate
	Decoder
	Max Ite.
	Channel
	Modulation

	[2]
	16
	528:16:1024
	1/3, 2/5,1/2,2/3, 3/4, 5/6, 8/9
	BP/Flooding
	50
	AWGN
	QPSK

	[3]
	32
	528:16:1024
	1/3, 2/5,1/2,2/3, 3/4, 5/6, 8/9
	BP/Flooding
	50
	AWGN
	QPSK

	[4]
	32
	528:16:1024
	1/3, 2/5,1/2,2/3, 3/4, 5/6, 8/9
	BP/Flooding
	50
	AWGN
	QPSK



[image: ]
Figure2: Required SNR at BLER=1e-4 for various Infor. length at code rate =0.89.

Observation 2: LDPC codes with Kb=16 has no error floor at BLER=1e-4.
Conclusions
In this contribution, we discuss the performance of LDPC codes. The above discussion is summarized with following observations and proposals:
Observation 1: LDPC codes with Kb=16 outperform Kb=32 at BLER=10^-2.
Observation 2: LDPC codes with Kb=16 has no error floor at BLER=1e-4.
Proposal 1:  We propose that the column number of information bits in base matrix of LDPC codes is 16.
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