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1. Introduction
The contribution proposes the clean up text on channel coding and HARQ 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].
There are three parts related channel coding in current AWD [5]. There are CTC and HARQ for data channel [6], TBCC for Downlink control channel [7], TBCC for uplink control channel [8]. In the contribution, the three parts are consolidated together. It is easy for readers to understand.
Comments have been inserted to identify the type of change (Editorial/Technical). Comments are visible with MS Word markup. Proposed text has been underlined in blue and deleted text has been struck through in red. Existing AWD text is shown in black.
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-08/003r9a, “IEEE 802.16m System Description Document”
[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
[5] IEEE 802.16m-09/0010r2, “Draft Amendment to IEEE Standard for Local and Metropolitan Area Networks: Air Interface for Fixed and Mobile Broadband Wireless Access Systems”
[6] IEEE C802.16m-09/868r2, “Proposed Text of Channel Coding and HARQ for the IEEE 802.16m Amendment”
[7] IEEE C802.16m-09/957, “Proposed TBCC code for DL control channels in the IEEE 802.16m AWD”

[8] IEEE C802.16m-09/874r2, “Proposed Amendment Text of Tail-biting Convolutional Codes for Secondary Fast Feedback Control Channel”
3. Text proposal for inclusion in the 802.16m amendment
---------------------------------------------------  Text Start  --------------------------------------------------- 

<Insert the following abbreviation>
4. Abbreviations and acronyms
            CRV
Constellation rearrangement version

---------------------------------------------------  Text end  --------------------------------------------------- 

---------------------------------------------------  Text Start  --------------------------------------------------- 

< Modify page 187, line 62 in the subsection 15.3.6.3.1.1Primary Superframe Header as follows >
The resulting sequence of bits shall be encoded by the TBCC described in 15.3.6.3.3.15.3.12.2 with parameter 
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  where L is the number of information bits.

---------------------------------------------------  Text end  --------------------------------------------------- 

---------------------------------------------------  Text Start  --------------------------------------------------- 

< Modify page 188, line 32 in the subsection 15.3.6.3.1.2 Secondary Superframe Header as follows >
The resulting sequence of bits shall be encoded by the TBCC described in 15.3.6.3.3.15.3.12.2 with parameter 
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  where L is the number of information bits.

---------------------------------------------------  Text end  --------------------------------------------------- 

---------------------------------------------------  Text Start  --------------------------------------------------- 

<Remove whole the subsection 15.3.6.3.3 Tail-biting convolutional code for DL control channels, from page 190, line 35 to page 192, line 50>
15.3.6.3.3 Tail-biting convolutional code for DL control channels

---------------------------------------------------  Text end  --------------------------------------------------- 

---------------------------------------------------  Text Start  --------------------------------------------------- 

<Modify subsection 15.3.9.2.1.2 as follows:>
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>>15.3.12.2.
The values of parameters L and M are set to l and 60, respectively. The value of 
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 should be set as Equation (XX)
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<Remove page 291, line 35~47>
The coded sequence 
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 is then modulated to N/2M/2 symbols 
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 using QPSK. The value of N is TBD. The modulated symbols 
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  and pilot sequence (TBD) 
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 are combined to form sequence 
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 according to Equation (YY) and are mapped to the data subcarriers of the SFBCH FMTs as shown in Figure 506.
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<Remove Figure 505 in page 292, line 5>
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Figure 506─SFBCH comprising of three distributed 2x6 UL FMTs.

<Remove page 292, line 42~48>
<Remove Table 723 in page 292, line 52>

---------------------------------------------------  Text end  ---------------------------------------------------
---------------------------------------------------  Text Start  --------------------------------------------------- 

<Modify subsection 15.3.12.1 as follows:>
15.3.12.1 Channel coding for data channel
Channel coding procedures for downlink and uplink data channel are shown in Figure 515.
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Figure 515─Channel coding procedure for data channel
15.3.12.1.3 Burst partition

Only the burst sizes NDB listed in Table 741 are supported in the PHY layer. These sizes include the addition of CRC (per burst and per FEC block) when applicable. Other sizes require padding to the next burst size. When the burst size including 16 burst CRC bits exceeds the maximum FEC block size, NFB_MAX, the burst is partitioned into KFB FEC blocks. The modulation order, the nominal code rate, the number of resource elements allocated for data transmission, the spatial multiplexing order, and the maximum FEC block size are denoted by Nmod, RFEC, NRE, NSM, NFB_MAX, respectively.  
Nmod 
is the modulation order of the burst transmission, which is specified by MCS index 
RFEC 
is the nominal code rate of the burst transmission, which is specified by MCS index
NRE 

is the number of resource elements allocated for burst transmission. The calculation of NRE shall exclude the resource elements used by pilot channels 
NSM

is the spatial multiplexing order of the resource elements allocated for burst transmission. The value of NSM depends on the MIMO transmission mode and is defined in section x.x.x.x.

NFB_MAX
is the maximum FEC block size, which equals to 4800 bits. 


Table 741─Burst size
	idx
	NDB (byte)

	KFB
	idx
	NDB (byte)
	KFB
	idx
	NDB (bytes)
	KFB

	1
	6
	1
	23
	90
	1
	45
	1200
	2

	2
	8
	1
	24
	100
	1
	46
	1416
	3

	3
	9
	1
	25
	114
	1
	47
	1584
	3

	4
	10
	1
	26
	128
	1
	48
	1800
	3

	5
	11
	1
	27
	145
	1
	49
	1888
	4

	6
	12
	1
	28
	164
	1
	50
	2112
	4

	7
	13
	1
	29
	181
	1
	51
	2400
	4


	8
	15
	1
	30
	205
	1
	52
	2640
	5

	9
	17
	1
	31
	233
	1
	53
	3000
	5

	10
	19
	1
	32
	262
	1
	54
	3600
	6

	11
	22
	1
	33
	291
	1
	55
	4200
	7

	12
	25
	1
	34
	328
	1
	56
	4800
	8

	13
	27
	1
	35
	368
	1
	57
	5400
	9

	14
	31
	1
	36
	416
	1
	58
	6000
	10

	15
	36
	1
	37
	472
	1
	59
	6600
	11

	16
	40
	1
	38
	528
	1
	60
	7200
	12

	17
	44
	1
	39
	600
	1
	61
	7800
	13

	18
	50
	1
	40
	656
	2
	62
	8400
	14

	19
	57
	1
	41
	736
	2
	63
	9600
	16

	20
	64
	1
	42
	832
	2
	64
	10800
	18

	21
	71
	1
	43
	944
	2
	65
	12000
	20

	22
	80
	1
	44
	1056
	2
	66
	14400
	24


The burst size index is calculated as 
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 is a 5 bits index in A-MAP IE, and 
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 is calculated based on Table 742 and the allocation size, as shown in Table 742. 
The allocation size is defined as the number of LRUs multiplied by the MIMO rank that are allocated for the burst. In the case of long TTI, the number of LRUs is calculated as the number of subframes in TTI multiplied by the number of LRUs per subframe.

<Replace Table 742 by following table>

Table 742─Minimal size index as a function of the number of allocated LRUs
	Allocation size
	IMinimalSize
	Allocation size
	IMinimalSize
	Allocation size
	IMinimalSize

	1 ~ 3
	1
	16 ~ 18
	15
	58 ~ 64
	26

	4
	2
	19 ~ 20
	16
	65 ~ 72
	27

	5
	4
	21 ~ 22
	17
	73 ~ 82
	28

	6
	6
	23 ~ 25
	18
	83 ~ 90
	29

	7
	8
	26 ~ 28
	19
	91 ~ 102
	30

	8
	9
	29 ~ 32
	20
	103 ~ 116
	31

	9
	10
	33 ~ 35
	21
	117 ~ 131
	32

	10 ~ 11
	11
	36 ~ 40
	22
	132 ~ 145
	33

	12
	12
	41 ~ 45
	23
	146 ~ 164
	34

	13
	13
	46 ~ 50
	24
	165 ~ 184
	35

	14 ~ 15
	14
	51 ~ 57
	25
	185 ~ 192
	36



The modulation order Nmod (2 for QPSK, 4 for 16-QAM and 6 for 64-QAM) depends on the parameter 
[image: image22.wmf]SizeOffset
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 according to Table 743. Allocation size of 1 or 2 LRUs are special cases (separated columns in the table). For allocation of at least 3 LRUs the modulation order depends only on 
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. The allocation size and the value of 
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 are set by the ABS scheduler, which takes into account the resulting modulation order and effective code rate, and according to the link adaptation.
<Replace Table 743 by following table>

Table 743─Rule for modulation order
	
[image: image25.wmf]SizeOffset
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	Nmod (allocation size ≥ 3)
	Nmod (allocation size = 2)
	Nmod (allocation size = 1)

	0 ~ 9
	2
	2
	2

	10 ~ 15
	2
	2
	4

	16 ~18
	2
	4
	6

	19 ~ 21
	4
	4
	6

	22 ~ 23
	4
	6
	6

	24 ~ 31
	6
	6
	6



The nominal MCS used rank-1 CQI feedback shall be selected from Table 744
Table 744─ MCS table for rank-1 CQI
	MCS index
	Modulation
	Code rate

	‘0000’
	QPSK
	31/256

	‘0001’
	QPSK
	48/256

	‘0010’
	QPSK
	71/256

	‘0011’
	QPSK
	101/256

	‘0100’
	QPSK
	135/256

	‘0101’
	QPSK
	171/256

	‘0110’
	16QAM
	102/256


	‘0111’
	16QAM
	128/256

	‘1000’
	16QAM
	155/256

	‘1001’
	16QAM
	184/256

	‘1010’
	64QAM
	135/256

	‘1011’
	64QAM
	157/256

	‘1100’
	64QAM
	181/256

	‘1101’
	64QAM
	205/256

	‘1110’
	64QAM
	225/256

	‘1111’
	64QAM
	237/256




If a burst is partitioned into more than one FEC block, each partitioned FEC block has same size. The size of the kth FEC blockencoder input is denoted by NFB, k, k = 0, 1, …, KFB-1. The set of supported FEC blockencoder input sizes including FEC block CRC when applicable is shown in Table 745. the subset of the burst size table, i.e., NDB of idx from 1 to 39 in Table 741. 
<Remove Table 745 >



The burst size NDB including burst CRC and FEC block CRC is defined by Equation (253):
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The payload size excluding burst CRC and FEC block CRC is defined by Equation (254):
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(254)
where,

IMFB

equals 0 when KFB =1, 1 when KFB >1,
NFB-CRC
equals 16, which is the size of FEC block CRC,
NDB-CRC
equals 16, which is the size of burst CRC. 

The burst partition block generates KFB FEC blocks, with each FEC block processed by the FEC block CRC encoding block as described in 15.3.12.1.4.
15.3.12.1.4 FEC block CRC encoding

The burst partition procedure generates KFB FEC blocks for each burst. If KFB > 1, the FEC block CRC generator appends a 16-bit FEC block CRC for each FEC block. The cyclic generator for FEC block CRC encoding is shown in Equation (255):
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Denote the bits of the k-th input FEC blockencoder input by 
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with d1d1 being the MSB and NFB, k being the size of the k-th input FEC blockencoder input, including the 16-bit FEC block CRC. Denote the parity bits produced by the burstFEC block CRC generator by 
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. The burstFEC block CRC encoding is performed in a systematic form, which means that in GF(2), the polynomial in Equation (256):
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(256)

yields a remainder equal to 0 when divided by 
[image: image34.wmf])
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15.3.12.1.5 FEC encoding

Each FEC block shall be encoded using the convolutional turbo codes specified in section 15.3.12.1.5.1.

15.3.12.1.5.1 Convolutional turbo codes
CTC encoder
The CTC encoder, including its constituent encoder, is depicted in Figure 517.

It uses a double binary CRSC (Circular Recursive Systematic Convolutional) code.

The bits of the data to be encoded are alternatively fed to A and B, starting with the MSB of the first byte being fed to A, followed by the next bit being fed to B. The encoder is fed by blocks of NEPNFB 
bits (NFB=2N bits). 

The polynomials defining the connections are described in octal and symbol notations as follows:

- For the feedback branch: 13, equivalently 
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- For the Y parity bit: 15, equivalently 
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- For the W parity bit: 11, equivalently 
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Figure 517─CTC encoder

First, the encoder (after initialization by the circulation state 
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, see <<15.13.1.6.1.38.4.9.2.3.3>>
) is fed the sequence in the natural order (switch 1 in Figure 517) with incremental address . This first encoding is called C1 encoding.

Then the encoder (after initialization by the circulation state 
[image: image41.wmf]2
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, see <<15.13.1.6.1.38.4.9.2.3.3>>) is fed by the interleaved sequence (switch 2 in Figure 517) with incremental address 
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. This second encoding is called C2 encoding.

The order in which the encoded bits shall be fed into the bit separation block <<(15.x.1.6.1.4)>>(<<8.4.9.2.3.4>>) is:
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CTC interleaver

The CTC interleaver requires the parameters P0, P1, P2, and P3 shown in Table 746 of which NEP set corresponds to that in Table 745.

The detailed interleaver structures except table for interleaver parameters correspond to <<8.4.9.2.3.2>>.
<Replace Table 746 by following table>

Table 746─Interleaver Parameters

	Index
	NFB
	P0
	P1
	P2
	P3
	Index
	NFB
	P0
	P1
	P2
	P3

	1
	48
	5
	0
	0
	0
	21
	568
	19
	102
	140
	226

	2
	64
	11
	12
	0
	12
	22
	640
	23
	84
	296
	236

	3
	72
	11
	18
	0
	18
	23
	720
	23
	130
	156
	238

	4
	80
	7
	4
	32
	36
	24
	800
	23
	150
	216
	150

	5
	88
	13
	36
	36
	32
	25
	912
	29
	14
	264
	94

	6
	96
	13
	24
	0
	24
	26
	1024
	29
	320
	236
	324

	7
	104
	7
	4
	8
	48
	27
	1160
	31
	314
	348
	222

	8
	120
	11
	30
	0
	34
	28
	1312
	31
	214
	160
	506

	9
	136
	13
	58
	4
	58
	29
	1448
	33
	254
	372
	158

	10
	152
	11
	38
	12
	74
	30
	1640
	33
	164
	432
	748

	11
	176
	17
	52
	68
	32
	31
	1864
	33
	504
	444
	664

	12
	200
	11
	76
	0
	24
	32
	2096
	39
	400
	688
	68

	13
	216
	11
	54
	56
	2
	33
	2328
	41
	254
	884
	1054

	14
	248
	13
	6
	84
	46
	34
	2624
	47
	378
	1092
	1250

	15
	288
	17
	74
	72
	2
	35
	2944
	41
	338
	660
	646

	16
	320
	17
	84
	108
	132
	36
	3328
	37
	258
	28
	1522

	17
	352
	17
	106
	56
	50
	37
	3776
	53
	772
	256
	408

	18
	400
	19
	142
	0
	142
	38
	4224
	59
	14
	668
	1474

	19
	456
	17
	184
	0
	48
	39
	4800
	53
	66
	24
	2

	20
	512
	19
	64
	52
	124
	
	
	
	
	
	


Determination of CTC circulation
 states
Correspond to <<8.4.9.2.3.3>>.

Bit separation
Correspond to <<8.4.9.2.3.4.1>>.

Subblock interleaving

The subblock interleaver requires the parameters m and J shown in Table 747 of which NEP set corresponds to that in Table 745.

The detailed subblock interleaver structures except table for subblock interleaver parameters correspond to <<8.4.9.2.3.4.2>>.
<Replace Table 747 by following table>

Table 747─Parameters for the subblock interleavers

	Index
	NFB
	m
	J
	Index
	NFB
	m
	J
	Index
	NFB
	m
	J
	Index
	NFB
	m
	J

	1
	48
	3
	3
	11
	176
	5
	3
	21
	568
	7
	3
	31
	1864
	9
	2

	2
	64
	4
	2
	12
	200
	5
	4
	22
	640
	7
	3
	32
	2096
	9
	3

	3
	72
	4
	3
	13
	216
	5
	4
	23
	720
	7
	3
	33
	2328
	9
	3

	4
	80
	4
	3
	14
	248
	6
	2
	24
	800
	7
	4
	34
	2624
	9
	3

	5
	88
	4
	3
	15
	288
	6
	3
	25
	912
	8
	2
	35
	2944
	9
	3

	6
	96
	4
	3
	16
	320
	6
	3
	26
	1024
	8
	2
	36
	3328
	9
	4

	7
	104
	4
	4
	17
	352
	6
	3
	27
	1160
	8
	3
	37
	3776
	10
	2

	8
	120
	5
	2
	18
	400
	6
	4
	28
	1312
	8
	3
	38
	4224
	10
	3

	9
	136
	5
	3
	19
	456
	7
	2
	29
	1448
	8
	3
	39
	4800
	10
	3

	10
	152
	5
	3
	20
	512
	7
	2
	30
	1640
	8
	4
	
	
	
	


Bit grouping
The interleaved subblocks shall be multiplexed into four blocks; those four blocks consist of an interleaved A subblock, an interleaved B subblock, a bit-by-bit multiplexed sequence of the interleaved Y1 and Y2 subblock sequences, which is referred to Y, and a bit-by-bit multiplexed sequence of the interleaved W2 and W1 subblock sequences, which is referred to W. Information subblocks, A and B, are by-passed while parity subblocks are multiplexed bit by bit. The bit-by-bit multiplexed sequence of interleaved Y1 and Y2 subblock sequences shall consist of the first output bit from the Y1 subblock interleaver, the first output bit from the Y2 subblock interleaver, the second output bit from the Y1 subblock interleaver, the second output bit from the Y2 subblock interleaver, etc. The bit-by-bit multiplexed sequence of interleaved W2 and W1 subblock sequences shall consist of the first output bit from the W2 subblock interleaver, the first output bit from the W1 subblock interleaver, the second output bit from the W2 subblock interleaver, the second output bit from the W1 subblock interleaver, etc. 

After multiplexing subblocks into four blocks, Subblock B and Subblock W are circularly left-shifted by k bits. Subblock Y is circularly left-shifted by 1 bit. When the FEC block size Nep NFB is equal to multiple of the modulation order, k is set as 1. Otherwise, let k be 0. Figure 518 shows interleaving scheme as explained above.
<Replace Figure 518 by following figure>
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Figure 518─Block diagram of interleaving scheme
Resource segmentation
If KFB > 1, the NRE data resource elements allocated for the subpacket are segmented into KFB blocks, one for each FEC block. The number of data resource elements for the kth FEC block is defined by Equation (257).
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(257)
Bit selection and repetition
Bit selection and repetition are performed to generate the subpacket. 

Let NCTC, k be the number of coded bits that shall be transmitted for the kth FEC block. The value of NCTC, k is calculated by the Equation (258):
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where NSM is equal to the product of MIMO rank that are allocated for the burst and the number of subframes when long TTI is used for the burst.

The index in the HARQ buffer for the jth bit transmitted for the kth FEC block, uk, j, i, shall be:
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for k = 0, 1, …, KFB – 1, and j = 0, 1, …, NCTC, k – 1, where i is the subpacket ID of the subpacket (SPID = i), Pi, k is the starting position for subpacket i of the kth FEC block as specified in 15.3.12.2.1, and 
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 is the buffer size for the kth FEC block.
Bit collection
The selected bits from each FEC block are collected in the order of FEC block for the HARQ transmission.
Modulation

Correspond to <<8.4.9.4.2>>.

---------------------------------------------------  Text End  ---------------------------------------------------

---------------------------------------------------  Text Start  ---------------------------------------------------
<Insert the new subsection 15.3.12.2 as follows:>
15.3.12.2 Channel coding for control channel

Figure 519 shows a block diagram of structure of tail-biting convolutional codes. Rate-1/5 TBCC encoded codewords are separated to five subblocks and each separated subblock goes through subblock interleaver. The length of coded block size is chosen according to the needed code rate. 
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Figure 519─Block diagram of structure of tail-biting convolutional codes

15.3.12.2.1 TBCC encoder

The binary TBCC shall have mother code rate of 1/5, a constraint length equal to K=7, and shall use the following generator polynomials to derive its five code bits:
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The TBCC encoder using above generator polynomials is depicted in Figure 520.
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Figure 520─TBCC encoder of rate 1/5
15.3.12.2.2 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 distributed into five subblocks with the first L encoder output bits from branch A going to the A subblock, the second L encoder output bits from branch B 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.

15.3.12.2.3 Subblock interleaver
The five subblocks shall be interleaved separately. The interleaving is performed by the unit of bits. The sequence of interleaver output bits for each subblock shall be generated by the procedure described below. The entire subblock of bits to be interleaved is written into an array at addresses from 1 to the number of information bits L, where L is not greater than 128. The interleaved bits are read out in a permuted order with the kth bit being read from an address, INDEXk (k = 1... L), as follows: 
a) Initialize x and k to 1. 
b) Form a tentative output address Tx according to the following formula: 
  Tx = (15x+32x2) mod 128 + 1
c) If Tx is not greater than L, INDEXk = Tx and increment x and k by 1. Otherwise, discard Tx and increment x only. 
d) Repeat steps b) and c) until all L interleaver output addresses are obtained.


15.3.12.2.4 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.
15.3.12.2.5 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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<Modify subsection 15.3.12.2 as follows:>
15.3.12.23 HARQ

15.3.12.23.1 IR HARQ

HARQ IR is performed by changing the starting position, Pi, k, of the bit selection for HARQ retransmissions. 

For downlink HARQ, the starting point for the bit selection algorithm as described in section 15.3.12.1.5.1 is determined as a function of SPID using Table 748.

Table 748─Starting position determination for downlink HARQ
	SPID
	Starting position Pi,k

	0
	0

	1
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For uplink HARQ, the starting position for the bit selection algorithm as described in section 15.3.12.1.5.1 is determined as a function of SPID for Equation (259). 
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(259)
For uplink HARQ, subpackets shall be transmitted in sequential order. In other words, for the tth transmission, the subpacket ID shall be set to SPID = t mod 4. 
15.3.12.23.1.12 Constellation rearrangement

Two constellation re-arrangement versions shall be supported. Constellation rearrangement only applies to 16QAM and 64QAM. In case of QPSK, it is transparent. 
<<table>>Table 749 and Table 750 describes 
the operations that produce different CoRe versions for 16QAM and 64QAM respectively, so that the four bits in a 16QAM symbol (the six bits in a 64 QAM) are of the same resilience. In other words, the two bits of higher quality at CoRe-version 0 are of lower quality at CoRe-version 1 while the two bits of lower quality at CoRe-version 0 are of higher quality at CoRe-version 1.
Table 749─Constellation rearrangement version (rank =1)
	Constellation
	Ncbps
	CRV
	Mapping rule

	16 QAM
	4
	0
	b0
	b1
	b2
	b3
	-
	-

	16 QAM
	4
	1
	b3
	b2
	b1
	b0
	-
	-

	64 QAM
	6
	0
	b0
	b1
	b2
	b3
	b4
	b5

	64 QAM
	6
	1
	b5
	b4
	b3
	b2
	b1
	b0


Table 750─Constellation rearrangement version (rank =≥
 2)
	Constellation
	Ncbps
	CRV
	Mapping rule

	
	
	
	First symbol
	Second symbol

	16 QAM
	4
	0
	b0
	b1
	b2
	b3
	-
	-
	b4
	b5
	b6
	b7
	-
	-

	16 QAM
	4
	1
	b1
	b4
	b3
	b6
	-
	-
	b5
	b0
	b7
	b2
	-
	-

	64 QAM
	6
	0
	b0
	b1
	b2
	b3
	b4
	b5
	b6
	b7
	b8
	b9
	b10
	b11

	64 QAM
	6
	1
	b2
	b7
	b0
	b5
	b10
	b3
	b8
	b1
	b6
	b11
	b4
	b9


In DL HARQ operation, CRV is signaled for each subpacket to an AMS as a starting value for CRV. In UL HARQ operation, the information on CRVs is implicitly known at AMS and ABS. The CRV shall be changed to the next version of CoRe in DL and UL HARQ operation whenever the transmitted bits wraparound at the end of circular buffer.

---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  --------------------------------------------------- 

<Modify subsection 15.3.13.1 as follows:>

15.3.13.1 DL Link Adaptation

The serving ABS may adapt the modulation and coding scheme (MCS) level based on the channel quality indicator (CQI) and/or HARQ ACK/NACK reported by the AMS.

The serving ABS shall adapt the MIMO mode, according to CQI reports from the AMS and considering system parameters, such as: traffic load, number of users, ACK/NACK, CQI variation, preferred MFM etc.

AMS shall measure the DL channel quality and report back to ABS. The exact measurement method used to derive the CQI feedback is implementation specific.
The nominal MCS for rank-1 CQI feedback shall be selected from Table 744

Table 744─MCS table for rank-1 CQI
	MCS index
	Modulation
	Code rate

	‘0000’
	QPSK
	31/256

	‘0001’
	QPSK
	48/256

	‘0010’
	QPSK
	71/256

	‘0011’
	QPSK
	101/256

	‘0100’
	QPSK
	135/256

	‘0101’
	QPSK
	171/256

	‘0110’
	16QAM
	102/256

	‘0111’
	16QAM
	128/256

	‘1000’
	16QAM
	155/256

	‘1001’
	16QAM
	184/256

	‘1010’
	64QAM
	135/256

	‘1011’
	64QAM
	157/256

	‘1100’
	64QAM
	181/256

	‘1101’
	64QAM
	205/256

	‘1110’
	64QAM
	225/256

	‘1111’
	64QAM
	237/256



---------------------------------------------------  Text End  ---------------------------------------------------
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�Editorial


�The reference is changed to channel coding section and the values of the parameters are set


�The reference is changed to channel coding section and the values of the parameters are set


�This section is combined with channel coding of uplink secondary fast feedback channel and moved to subsection 15.3.12.2





�Accepted by C802.16m-09/868r2, but not implemented.


�Editorial


�Editorial


�Consider long TTI case





�Editorial. Suggested to use a simplified Table 742. IMinimal Size 36 is kept according to Changlong’s comment.


�Editorial. Suggested to use a simplified Table 743


�Table 744 was moved to Link adaptation part


�Table 745 in existing AWD is not correct. Only 39 out of 149 NEP will be used. 


�As both NFB and NEP have same meaning, NFB will be used throughout the text.  


�Only 39 out of 149 NEP have meaning. 


�Index starts with 1 to be consistent with the burst size index of Table 741.





E�ditorial


�Only 39 out of 149 NEP have meaning.


�Index starts with 1 to be consistent with the burst size index of Table 741.


�Circular left shift value is k-1-k, not k-1-1. See the reference [5].


�Definition of NSM is inserted.


�uk,j,i, not uk,j


�TBCC was accept for control channel for both up link and downlink. Both of two parts are consolidated and put here.


�Changlong’s suggested scheme is re-written to avoid ambiguity. 


�Editorial


� rank≥2, not rank=2  �


�Proposed text #6 in [5] was not implemented. 


�MCS table is moved from channel coding section to link adaptation section according to Changlong’s comment. Changlong suggested to put it in UL link adaptation, but DL link adaptation is more desirable.
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