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1. Introduction
In 3GPP TSG RAN1 #87 meeting, the following agreement has been reached [2]:
· Code extension of a parity-check matrix is used for IR HARQ/rate-matching support 
· Use lower-triangular extension, which includes diagonal-extension as a special case
· For the QC-LDPC design, the non-zero sub-blocks have circulant weight <=2
· Circulant weight is the number of superimposed circularly shifted Z(Z identity matrices
· In parity check matrix design, the highest code rate (Rmax,j ) to design j-th H matrix for is 
· Rmax,j <=8/9
· Rmax,j is the code rate of the j-th H matrix before code extension is applied (0( j< J) 
· Rmax,j is the code rate after accounting for the built-in puncturing, if this is applied in H matrix design
· Rate matching to support transmission code rate higher than Rmax,j is not precluded
In 3GPP TSG RAN1#adhoc meeting, it was further agreed that [1]: 
· 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}, {8192, 1024},

· {FFS near 8192, 320}, {FFS near 8192, 384}

· The exact {Kmax, Zmax} pair to be selected from the above 5 at RAN1#88
A QC-LDPC code can be determined by a base matrix, lift size and standard permutation matrix [3]. An example of QC-LDPC base matrix is shown in Fig. 1. 
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Fig. 1 An example of QC-LDPC base matrix
As shown in Fig. 1, the number of systematic columns is defined as kb, the number of parity columns is defined as mb and the number of base matrix total columns is defined as nb. The size of systematic bits for QC-LDPC can be obtained by the number of systematic columns and lift size, such as K = kb * Z. Therefore, the largest info block size supported by LDPC encoder Kmax is calculated as Kmax = kbmax * Zmax. According to the agreement of 3GPP TSG RAN1#adhoc meeting, the largest info block size supported by LDPC encoder Kmax and the largest shift size Zmax defined for a base matrix are selected from the following set of { Kmax, Zmax } pairs: {8192, 256}, {8192, 512}, {8192, 1024}, {FFS near 8192, 320}, {FFS near 8192, 384}. And, the largest value of kb (kbmax) may be selected from the set such as {32, 16, 8, 26, 22}. 
There are several proposed QC-LDPC codes for kbmax=16, kbmax=24 and kbmax=32 [3 – 6]. In this contribution, we evaluate the performances of those QC-LDPC designs. 
2. Simulation conditions 

The simulation conditions of LDPC codes are given in Table 1.
Table 1 Simulation conditions of LDPC for eMBB
	Channel*
	AWGN

	Modulation
	QPSK

	Code rate 
	1/3, 2/5, 1/2, 2/3, 3/4, 5/6, 8/9

	Decoding algorithm
	flooding BP, Max Iteration =50

	Info. block length (bits w/o CRC)
	400, 1000, 2000, 4000, 6000, 8000(7680)


3. Performance evaluations
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Fig. 2 The performance of LDPC codes with info. block length K = 400
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Fig. 3 The performance of LDPC codes with info. block length K = 1000
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Fig. 4 The performance of LDPC codes with info. block length K = 2000
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Fig. 5 The performance of LDPC codes with info. block length K = 4000
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Fig. 6 The performance of LDPC codes with info. block length K = 6000
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Fig. 7 The performance of LDPC codes with info. block length K = 8000

Based on the evaluation results, we have the following observations.

Observation 1: error floor is observed for QC-LDPC codes with kbmax=24 and 32 for some code rates at small code block size (e.g., of 400, 1000 and 2000).

Observation 2: the QC-LDPC codes with kbmax=16 has consistent good performance for all evaluated code block sizes.  
4. Conclusion
In this contribution, we provide performance evaluation results of our proposed LDPC codes and some other proposed LDPC codes for eMBB. 
In summary, we have the following observations. 
Observation 1: error floor is observed for QC-LDPC codes with kbmax=24 and 32 for some code rates at small code block size (e.g., of 400, 1000 and 2000).

Observation 2: the QC-LDPC codes with kbmax=16 has consistent good performance for all evaluated code block sizes.  
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