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1. Introduction
[bookmark: _GoBack]According to RAN1 #86 meeting, it was agreed that channel coding techniques proposed for NR study item should support information size flexibility and codeword size flexibility. Since various LDPC operability can be possible in the cost of performance and complexity trade-off, even it is likely to be sorted as a common quasi-cyclic LDPC (QC-LDPC) structure, the operational detail for each LDPC proposal would be encouraged for clear understanding and fair comparison.
For this contribution, we provide the operation detail of our LDPC proposal presented in [1] and evaluate the performance of the information granularity afterward.
QC-LDPC structure supporting variable block size
1. Multiple-Q selection for rate-matching 
[image: ]From [1], the QC-LDPC can be described as a combination of a small  base matrix and  square matrices representing every element positions in the base matrix. Each  square matrix (lifting matrix) is characterized by all zero matrix or specially-chosen circulant permutation of identity matrix. This parity check matrix (PCM) can be used to generate LDPC codeword supporting the maximum coded-bit length  and the maximum parity-bit length . Figure 1 Length Compatibility of QC-LDPC

Fig. 1 demonstrate that variable information size and variable codeword size can be supported by QC-LDPC structure with multiple lifting sizes. If a set of lifting sizes  are provided for flexible encoding and any segmented information size  and any coded block size  are provided respectively, target lifting-size  for -bit encoding should be selected as the smallest  satisfying condition, . By this condition, the minimum size of information shortening,  can be guaranteed in the selected PCM so that, it is advantageous to keep stable BLER performance from unequal error protection property of LDPC. The available parity size becomes less than  and the -bit coded-block can be obtained from the -bit parity puncturing, where . Information puncturing size  should be pre-defined as referred to [1]. 
Observation 1: QC-LDPC structure can achieve 1-bit granularity length-compatibility by means of combination of multiple lifting-size support and shortening/puncturing scheme.

2. Simulation result
Following the length adaptation rule above, the required SNR performance at BLER=0.01 is evaluated. The simulation parameters are given in the Table 1. 
	Channel
	AWGN

	Modulation
	QPSK

	Coding scheme
	QC-LDPC code

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

	Decoding algorithm
	Standard flooding with SPA / OMS

	# of decoding iteration
	40

	Lifting set Z
	{240, 320}

	Information granularity step (bits)
	32


Table 1 Simulation Parameters
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Figure 2 Performance of LDPC (CR 8/9 ~ CR 2/3)

[image: Z:\plot_infogranu2.jpg]
Figure 3 Performance of LDPC (CR1/2 ~ CR1/3)
Observation 2: At large coded-block range, performances of the proposed QC-LDPC show small variance for every code-rate.

2. Summery
In this contribution, we provide our QC-LDPC operation detail to support variable block length and present performance results of the proposed LDPC code. We would like to summery our observation.
Observation 1: QC-LDPC structure can achieve 1-bit granularity length-compatibility by means of combination of multiple lifting-size support and shortening/puncturing scheme.
Observation 2: At large coded-block range, performances of the proposed QC-LDPC show small variance for every code-rate.
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[1] R1-166890, LG, “LDPC codes design,” 3GPP TSG RAN WG1 #86, Gothenburg, Sweden, Aug 22-26, 2016.
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