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Introduction
In LTE standard [1], the maximum code block size (CBS) for segmentation of transport block is fixed as 6144. In this contribution, we discuss background to selection of 6144 in LTE and how to choose a proper maximum CBS for NR. 
Maximum CBS for NR
1 
2 
In LTE standard [1], the maximum CBS for LTE turbo code is selected as 6144. According to discussion in [2], [3], the decision on the maximum CBS was influenced by the following observations:

i) Turbo code performance improves with increasing CBS size. However, turbo code performance as a function of increasing block size has diminishing returns beyond a few thousand bits (e.g., < 0.05 dB coding gain between 8192-bit and 12800-bit sizes).
ii) A transport block (TB) is received correctly only if all its segments are decoded correctly. This is important since TB is the HARQ retransmission unit.
iii) For reduced storage and faster access, a small set of CBSs is desirable. This suggests having a small maximum CBS.
iv) A small number of segments minimizes segmentation penalty. This suggests having a large maximum CBS. 

From the above observations, the working group decided that the maximum CBS is chosen to be 6144, just large enough to handle half an IP packet [4]. 
However, the observation i) comes from overlooking an important fact. Clearly, the number of segmented TBs is determined by the maximum CBS and the larger number of segmented TBs is, the higher transport block error rate is induced. Furthermore, the transport block error rate may be not negligible. If a TB is divided into many CBs, the transport block error rate could be significantly worse for some deep and fast fading channels or eMBB service interrupted or notched by URLLC transmission. Note that the success probability (of transmitting a transport block is closely related to code block error rate () and the number of segmented TBs as follows:

where  is the maximum code block size. Obviously, the success probability decreases as the number of segmented TBs  increases. 

To evaluate the performance degradation due to the segmentation, we conduct a simulation as follows:
· LDPC code defined in [5] is used.
· Code Rate = 8/9
· Max-CBS1 = 6144, Max-CBS2 = 12288
· TBS = 12288 (i.e., the simulation is conducted for one CB with no segmentation vs 2 segmented CBs)
· Channel Model
: PDP Mode: Extended Typical Urban (ETU)
: Carrier Frequency: 2 GHz
: Subcarrier Spacing: 15 KHz
: Mobile Speed: 37.8 km/h
: Doppler Frequency: 70 Hz

In Figure 1, at transport block error rate (BLER) 10-2, the case of 2 segmented CBs performs about 0.4 dB worse than the case of no segmentation. Clearly, the performance gap will be increased as TBS is increased and furthermore, the penalty due to segmentation could be more critical for some fast fading channels (e.g., in the range of above-6GHz spectrum). Therefore, 6144 as the maximum CBS may be not large enough. We think 12288 is a good candidate of the maximum CBS for NR since we can obtain significant coding gain and easily handle a conventional full size IP packet without segmentation. 
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Figure 1. Performance of proposed QC LDPC and LTE turbo codes 

Observation 1: As the maximum CBS increases, the number of segmented TBs decreases and the coding performance is improved. 
Proposal 1: To support full size IP packet transmission without segmentation, we propose the change of maximum CBS from 6144 to 12288.  
Observations and Proposals 
In this contribution, we present the following observation and proposal. 
Observation 1: As the maximum CBS increases, the number of segmented TBs decreases and the coding performance is improved. 
Proposal 1: To improve coding performance and support full size IP packet transmission without segmentation, we propose the change of maximum CBS from 6144 to 12288.  
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