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Proposed Amendment Text of Tail-biting Convolutional Codes for Secondary Fast Feedback Control Channel
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Jinyoung Chun, Seunghyun Kang, Bin-Chul Ihm
LG Electronics
1. Introduction
The contribution proposes the text of channel coding and HARQ section to be included in the 802.16m amendment. The proposed text is developed so that it can be readily combined with IEEE P802.16 Rev2/D8 [1], it is compliant to the 802.16m SRD [2] and the 802.16m SDD [3], and it follows the style and format guidelines in [4].
This contribution proposes text to be included in the HARQ section of the 802.16m amendment working document (AWD).
2. References
[1] IEEE P802.16 Rev2/D8, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface 
for Broadband Wireless Access,” Dec. 2008.

[2] IEEE 802.16m-07/002r8, “IEEE 802.16m System Requirements Document” 
[3] IEEE 802.16m-08/003r8, “IEEE 802.16m System Description Document”
[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
3. Text proposal for inclusion in the 802.16m amendment
-------------------------------  Text Start  --------------------------------------------------- 
15.3.9.2.1.2 Secondary Fast Feedback Control Channel

The SFBCH is comprised of 3 distributed FMTs with 2 pilots allocated in each FMT. Pilot sequence is [1 1 1 1 1 1].
The SFBCH symbol generation procedure is as follows. First, the SFBCH payload information bits 
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 are encoded to M bits 
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using the TBCC encoder described in Section ‎15.3.9.2.1.2.1.















The values of parameters L and M are set to 
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 and 60, respectively. The value of 
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Figure UL- 6 SFBCH comprising of three distributed 2x6 UL FMTs.
The coded sequence 
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is then modulated to 
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symbols 
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using QPSK.  The modulated symbols 
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 and pilot sequence 
[image: image31.wmf]5

2

1

0

p

p

p

p

L

 are combined to form sequence 
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 according to Eqn. UL-xx and are mapped to the data subcarriers of the SFBCH FMTs as shown in Figure UL-6.
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Eqn. UL-xx
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15.3.9.2.1.2.1. Channel coding for Secondary Fast Feedback Control Channel










	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


The block of information bits in the SFBCH is encoded by binary tail-biting convolutional codes (TBCC) with various coding rates. Figure UL-7 shows a block diagram of structure of tail-biting convolutional codes. 1/5 TBCC encoded codewords are separated to five subblock and goes through subblock interleaver. The length of coded block size is chosen according to the needed coding rate. 
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Figure UL-7 Block diagram of structure of tail-biting convolutional codes 



15.3.9.2.1.2.1.1 TBCC encoder with rate of 1/5
The binary TBCC shall have native rate of 1/5, a constraint length equal to K=7, and shall use the following generator polynomials codes to derive its five coded bits:
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The generator is depicted in Figure UL-8.

15.3.9.2.1.2.1.2 Bit Seperation
All of the encoded bits shall be demultiplexed into five subblocks denoted A, B, C, D, and E. Suppose L information bits are input to the encoder. The encoder output bits shall be sequentially distributed into five subblocks with the first L encoder output bits going to the A subblock, the second L encoder output going to the B subblock, the third L to the C subblock, the fourth L to the D subblock, the fifth L to the E subblock.
15.3.9.2.1.2.1.3 Subblock interleaver

First, the table for interleaving index with length of 128 entries was generated as follows. 

x = 1 : 128

index = (15x+32x2)mod 128 + 1.
when the number of information bits is less than 128, the corresponding index table can be generated by removing the entries whose values are larger than the number of information bits.
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Figure UL-8 TBCC encoder of rate 1/5
15.3.9.2.1.2.1.4 Bit grouping

The channel interleaver output sequence shall consist of the interleaved A and B subblock sequences, followed by interleaved C, D, and E subblock sequences
15.3.9.2.1.2.1.5 Bit selection
Suppose L information bits are input to the encoder. The output sequence of bit group consists of 5L bits denoted as 
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 is used to indicate the size of buffer using for repetition. Its value is not larger than 5L. If the output bits are M, the output sequence can be expressed as 
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-------------------------------  Text End  ---------------------------------------------------
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