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Introduction
In the NR Ad-Hoc meeting [1], the following conclusion is made on performance evaluation. 
	Conclusion:
· Evaluations at BLER of a single code block = 1e-2 (for performance comparison between codes) and 1e-4 (for the purpose of comparing the error floor performance of the codes)
· (Note that this does not preclude other comparison criteria)
Email discussion until RAN1#88 on granularity of information block sizes to be evaluated - Hongsil (Samsung)



[bookmark: _GoBack]In this contribution, we evaluate the BLER performance results up to 1e-4 with fine granularity of information block sizes. The simulation results show that the proposed LDPC code has a stable and good performance according to the change of information block sizes and code rates.

Performance Evaluation Results
In this section, performance evaluation results of the updated LDPC code are provided. The parameters of updated LDPC codes are shown in Table 1 and the other details are given in the excel sheets attached separately. This LDPC code does not support row parallel decoder architecture efficiently since it does not have row-orthogonal structure, while it performs slightly better than LDPC code with row-orthogonal structure. The LDPC code have no error floors and show very stable BLER curves up to 10-4 according to the change of information block sizes and code rates.

Table 1:  LDPC Parameters
	Number of information columns in base graph (Kb)
	32

	Maximum shift size (Zmax)
	256

	Maximum supported information bits (Kmax)
	8192

	Minimum code rate of base graph (Rmin)
	1/5

	Number of punctured information bits 
	2Z










Simulation assumptions are summarized in the following table.
	Channel
	AWGN

	Modulation
	QPSK

	Coding Scheme
	LDPC

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

	Decoding algorithm
	Sum-product algorithm with flooding scheduling (iter=50)

	Info. block length (K)
	40:8:1016, 1024:16:2032, 2048:32:4064, 4096:64:8192

	Shift sizes (Z)
	1:1:15, 16:2:30, 32:4:60, 64:8,120, 128:16:256



A Lifting and shortening method is applied to adjust information block length. Using the lifting method, each exponent indices for adjusted shift sizes are easily calculated by the specified formula. For example, we can obtain the exponent matrix  for the parity-check matrix  from the exponent matrix  for the parity-check matrix  as follows: 

Here,  is the parity-check matrix consisting of  circulant permutation matrices and/or zero matrices for given integer  and  is an integer function of  and . 
[image: ]
Figure 1. Lifting technique for length compatibility

We propose the lifting function  as follows:

where  means a modulo operation . Note that for , the exponent matrices have exactly the same integer entries
After lifting, () known bits are inserted to information bits for shortening and they are not transmitted where  is the number of information column blocks.
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Figure 2: Required SNR Curves (R = 8/9)
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Figure 3: Required SNR Curves (R = 5/6)
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Figure 4: Required SNR Curves (R = 3/4)
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Figure 5: Required SNR Curves (R = 2/3)
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Figure 6: Required SNR Curves (R = 1/2)
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Figure 7: Required SNR Curves (R = 2/5)
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Figure 8: Required SNR Curves (R = 1/3)
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Figure 9: Required SNR Curves (R = 1/5)

Observation 1: The proposed LDPC code with (Kmax=8192, Zmax=256) supports a good performance up to BLER 10-4 for considered information block sizes and code rates.

Observations and Proposals
Observation 1: The proposed LDPC code with (Kmax=8192, Zmax=256) supports a good performance up to BLER 10-4 for considered information block sizes and code rates.
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