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1. Introduction
In last RAN1 #87 meeting, flexible LDPC code was adopted for eMBB downlink data channel and became working assumption for eMBB uplink data channel as following [1]:
· UL eMBB data channels:
· Working Assumption to adopt flexible LDPC as the single channel coding scheme for small block sizes (to be confirmed unless significant issues are identified by the RAN1 Jan adhoc in relation to performance, implementation complexity and flexibility)
· (Note that it is already agreed to adopt LDPC for large block sizes)
· DL eMBB data channels:
· Adopt flexible LDPC as the single channel coding scheme for all block sizes
In this contribution we discuss the maximum code block size to design LDPC for eMBB data channel.

Discussion
Based on the requirement in [2], peak rate would be increased to 20 Gbps for downlink and 10 Gbps for uplink, respectively. According to the LTE specification [3], larger transport block than a certain threshold (e.g., 6144) will be segmented into multiple smaller code blocks and channel coding will be done in code block unit. Then, it is very straightforward that the transport block size will be increased to support high rate data service and be segmented into more code blocks assuming the same threshold value for the code block segmentation. However, more code blocks will give performance degradation in transport block error rate perspective. This results from the fact that transport block error happens even when erroneous detection occurs in only one code block. Assuming that a transport block consists of L code blocks, error rate of each code block is p, and code block error is independent, then the transport block error rate becomes (1).
		BLERTB =			(1)
Table 1 shows the actual transport block error rate according to the number of code blocks (L). The transport block having 10 code blocks would have about 10 times higher error rate. From observation in Table 1, it is desirable for transport block to be segmented into smaller number of code blocks. That is, it is desirable a larger threshold value than the one of LTE (e.g., 6144) for code block segmentation.
Proposal 1: A larger threshold value than the one in LTE specification should be considered in code block segmentation for eMBB data.
Table 1 Transport block error rate impact of multiple code blocks (p=0.01).
	L
	1
	2
	5
	10

	BLERTB
	0.01
	0.0199
	0.04901
	0.095618



For the larger maximum code block size, we consider two aspects: performance and implementation complexity. We consider two candidate values of maximum code block: 8K and 12K. In Figure 1, we evaluate the BLER performance over AWGN according to the code block size assuming QPSK modulation. The LDPC design parameters of code block 8K can be seen in companion contribution [4] and code block 12K is obtained by adjusting a lifting value in [4]. 
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Figure 1 BLER performance according to code block size.

As can be seen in Figure 1, the performance difference between 8K and 12K code blocks seems to be negligible. 
Observation 1: The performance difference between 8K and 12K code blocks is negligible.

The transport block error impact is shown in Table 2 for transport block size 24K and 48K, respectively. The number of code blocks for transport block size of 24K is 3 and 2 assuming 8K and 12K maximum code block size, respectively. We believe that the transport block error rate difference given by 8K and 12K code blocks would not be significant.

Table 2 Transport block error rate impact by maximum code block size (p=0.01).
	TBS
	48K
	24K

	Maximum CBS
	12K
	8K
	12K
	8K

	BLERTB
	0.03940399
	0.058519851
	0.0199
	0.029701



Based on analysis of implementation complexity of LDPC decoder [5], LDPC decoder consists of memory, barrel shifter, and update logic. It is well known that the amount of memory and update logic will be linearly proportional to the maximum code block size. Then, the implementation complexity of maximum 12K code block would increase roughly 50 % compared with that of maximum 8K code block.
Observation 2: The implementation complexity of LDPC decoder for maximum 12K code block would increase 50 % compared with that of maximum 8K code block.

Based on observations, we propose maximum code block size should be 8K.
Proposal 2: The maximum code block size should be 8K.

2. Conclusion
In this contribution, we discuss the maximum code block size for eMBB. The observations and proposal of our contribution are as follows:
Proposal 1: A larger threshold value than the one in LTE specification should be considered in code block segmentation for eMBB data.
Observation 1: The performance difference between 8K and 12K code blocks is negligible.
Observation 2: The implementation complexity of LDPC decoder for maximum 12K code block would increase 50 % compared with that of maximum 8K code block.
Proposal 2: The maximum code block size should be 8K.
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