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A Method of Code Block Segmentation
Rongdao Yu, Chi Gao, Chongli Liu
Huawei
1. Introduction
In 802.16e a burst is appended 16 bit CRC and then fragmented into multiple code blocks if the length of burst exceeds the maximum code block size. Each of the code blocks is encoded separately. In a HARQ channel the receiver decodes code block separately and judges if the burst is decoded successfully according the CRC. If one or multiple code block is not decoded successfully, the receiver sent NACK to the transmitter for a retransmission, and the whole burst has to be retransmitted even most of the code blocks may be decoded successfully. In [1] after segmentation of input bit sequence is performed, CRC is attached to each code block. There are a large CRC and ACK/NACK overhead compared to the scheme in 802.16e.
In the contribution, a method of code block segmentation based on grouping was proposed to improve the throughput.
2. Proposal
If the number of input bit sequence to the code block segmentation is larger than the maximum code block size, the input bit sequence is segmented into multiple code blocks. Then the code blocks are grouped into several code block group. An additional CRC is attached to each code block group. An example is as shown in figure 1.
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Figure 1. Code block segmentation based on grouping
At the receiver, the error of each code block group is detected separately. If a code block group is checked unsuccessfully, then feedback NACK to request retransmission.
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Figure 2. Process of retransmission 

3. Analysis
In this section, the grouping method is discussed with some consideration. Assuming total number of the transmitting bits including the CRC bits is
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CRC bit appended per group. The burst error rate of the first transmission is
[image: image6.wmf]e

P
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If the burst is segmented according 802.16e burst CRC-appending scheme the number of decoded successfully bits per resource unit within one transmission and first retransmission is:

[image: image8.wmf])

1

(

e

b

CRC

b

P

N

N

N

+

×

-


If the burst is segmented according the proposed group CRC-appending scheme the number of decoded successfully bits per resource unit within one transmission and first retransmission is:
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The throughput improvement is:
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Performance is compared between proposed scheme and general scheme with different CRC appended method. Without consideration of MCS selected, the improvement of different length of the burst is listed in Table 1 (
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Table1. Throughput improvement with different length of burst
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	r (%) for 2 groups
	r (%) for 3 groups
	r (%) for 4 groups

	4800
	4.1049
	\
	\

	9600
	4.3685
	5.7975
	\

	14400
	4.456
	5.9754
	6.6759

	19200
	4.4997
	6.0643
	6.8103

	24000
	4.526
	6.1176
	6.8909

	28800
	4.5434
	6.1531
	6.9446

	33600
	4.5559
	6.1785
	6.983

	38400
	4.5653
	6.1975
	7.0117

	43200
	4.5725
	6.2123
	7.0341

	48000
	4.5784
	6.2241
	7.052


From Table 1 it is seen that the performance improvement is incremental even the number of groups is up to 4, however the increment is increasing small and slow. E.g. for the length of the burst is equal to 4800, it is too complicated to group it into more groups but not obtain reasonable performance improvement, so it is not advantaged to segment the burst which comprises less information bits into more groups.
There is no more large enhanced improvement when the burst is grouped into more than 4 groups. So the number of code block group may be 1,2,3, or 4 .
4. Conclusion
In the contribution, code block segmentation based on grouping was proposed for 16m system. Compared with the existing scheme, the proposed scheme is a better compromise of throughput and overhead.
5. Reference 

[1] 3GPP TS 36.212 V8.0.0 Multiplexing and channel Coding 
Text Proposal to SDD

------------------------------------Start text proposal------------------------------------
[Adopt the following text in the P802.16m System Description Document (SDD)]
11. x.x.x HARQ
If the number of input bit sequence to the code block segmentation is larger than the maximum code block size, the input bit sequence is segmented into multiple code blocks. Then the code blocks are grouped into several code block group. An additional CRC is attached to each code block group
------------------------------------End text proposal------------------------------------
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