[bookmark: _GoBack]3GPP TSG RAN WG1 NR Ad-Hoc#2			      	R1-1710342
Qingdao, P.R. China 27th – 30th June 2017
Agenda Item:	5.1.4.3
Source: 	LG Electronics
Title: 	Code block segmentation for eMBB 
[bookmark: Source][bookmark: Title][bookmark: DocumentFor]Document for:	Discussion and decision
1. Introduction
In RAN1 #88bis and #89 meeting, following agreements were made [1, 2]:
	Agreement:
· For TB of size TBS > KCB,max – LTB,CRC, the TB is segmented into multiple CBs
· The CBs may be further grouped into code block groups (CBGs)
· It is not precluded that CBGs in a given TB may contain different numbers of CBs
Agreement:
· FFS: how CB sizes are determined within a TB
· One of the following approaches will be selected at June Adhoc for determining the Z values of code blocks within a TB:
· Alt 1. Same value of Z 
· Alt 2. At most two different values of Z for a given TB


In this contribution, we discuss the code block segmentation for eMBB data.
2. Discussion
When transport block size including TB-CRC is larger than KCB,max, it needs segmentation and each segmented block is individually processed for coding.
From last meeting, there discussed 2 schemes of how to determine CB size within a TB for code block segmentation:
· Alt 1. Same value of Z 
· Alt 2. At most two different values of Z for a given TB
We prefer the Alt 1 instead of Alt 2 considered some aspects.

Decoding latency
In order to support higher throughputs, smaller decoding latency is beneficial. Employing pipelined processing is one way to get high throughput with limited hardware resources. If segmentation takes into account the pipelined processing for small latency, equal segmentation with same Z value would be proper. Otherwise, if different Z values between code-block are applied, LDPC code needs to change the configuration during the processing a transport block and it may cause some delay.
Observation 1: For high throughputs, the same LDPC configuration with same Z value would be beneficial for pipelined processing in channel coding.
Performance
Some company raised that by adapting same Z value for segmentation, there would be the performance loss due to many shortening for particular code block size. But the well-designed LDPC code provides no significant performance loss. As shown exemplary performance in Figure 1, the code blocks with neighboring Z shows quite similar performance regardless of the amount of shortening [3].
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[Figure 1] The performance of merged-BG1, target BLER=1e-2
Observation 2: Thanks to the well-designed LDPC code having multiple CPMs, there is no significant performance loss between neighbouring Z.
Proposal 1: Alt 1. same value of Z should be adopted for code block segmentation.
Even we assume the same value of Z for segmented code blocks, code block segmentation allowing different code block size is still possible. However, it may be desirable to keep the same principle as that of LTE to only allow equal size code block segmentation if code block segmentation allowing different code block sizes does not provide significant benefit. We have possibility of equal size code block segmentation when designing the transport block size.
Proposal 2: Code block segmentation having equal code block size should be adopted.

3. Conclusion
In this contribution, we have the following observation and proposals:
Observation 1: For high throughputs, the same LDPC configuration with same Z value would be beneficial for pipelined processing in channel coding.
Observation 2: Thanks to good LDPC code design having multiple CPMs, there is no significant performance loss between neighbouring Z.
Proposal 1: Alt 1. same value of Z should be adopted for code block segmentation.
Proposal 2: Code block segmentation having equal code block size should be adopted.
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