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1. Introduction
The contribution proposes the text of the burst partition 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].
2. Burst partition
The burst is partitioned into a number of smaller blocks when the burst size including burst CRC exceeds the maximum FEC block size. 
The burst partition that are included in the Channel coding and HARQ drafting group proposed text [5] is as follows.
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The current burst partition is very simple rule, but has several drawbacks. Firstly, the current burst partition sends the burst that is smaller than the nominal size indicated by the signaling of MCS level and the resource allocation. The difference between the nominal burst size and the real burst size causes a system throughput loss. Secondly, the current burst partition rule allows the undesirable burst partition that causes the loss of channel coding gain and the loss of throughput by unnecessary adding of FEC block CRC.
In this contribution, we propose to replace the current burst partition rule by following equation.
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The proposed burst partition rule can solve all the problems of the current burst partition and still has the simplest form. 
3. Examples of the burst partition
The examples of burst partition are provided with various nominal burst sizes in Table 1.
In the examples, k means the nominal burst size depending on the signaling of MCS level and the resource allocation as follows.

k = Nmod •RFEC•NRE•NSM
The parameter k’ means the transmittable burst size depending on the burst partition rule. 

Table 1 ─ Examples of burst partition
	k
	DG
	Proposed

	
	KFB
	k/ KFB
	NEP
	k'
	k’-k
	KFB
	k/ KFB
	NEP
	k'
	k’-k

	4856
	2
	2428
	2368
	4736
	-120
	2
	2428
	2432
	4864
	+8

	5496
	2
	2748
	2624
	5248
	-240
	2
	2748
	2752
	5504
	+8

	7256
	2
	3628
	3520
	7040
	-216
	2
	3628
	3648
	7296
	+40

	9656
	3
	3218.7
	3200
	9600
	-56
	3
	3218.7
	3264
	9792
	+136

	9784
	3
	3261.3
	3200
	9600
	-184
	3
	3261.3
	3264
	9792
	+8


The proposed scheme can avoid the undesirable burst partition that happens in the current burst partition rule. (See the yellow background area in Table 1.)

In the proposed scheme, the difference between k’ and k is always positive number. That means that the proposed scheme sends the burst that is larger than the nominal burst size. It should be emphasized that the difference of positive number doesn’t mean a padding bit. Instead, it means more efficient utilization of the resource by transmitting the burst in a slightly aggressive manner. 
All the analysis in [6] is actually not a evaluation of padding overhead, but a evaluation of the aggressiveness, i.e., the number of burst size that exceed the nominal burst size. Furthermore, [6] also adopt the proposed burst partition scheme when the burst size is less than or equal to 4800bits. The smaller the burst size is, the larger exceeding ratio will become. So it does not a good approach to introduce complex partition rule in order to make this sufficiently small exceeding ratio smaller when the burst size is larger than 4800bits. 
Let’s assume that SDU size is 7680 bits, the number of resource elements per RU is 96, and the MCS level is given to ‘0011’ that means QPSK modulation and code rate 101/256 [5]. Then SDU can be transmitted using 100 RU’s in the proposed scheme, whereas 101 RU’s are required under the burst partition in [6]. 
4. 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-08/003r7, “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-09/0510, “Proposed Text of Channel Coding and HARQ for the IEEE 802.16m Amendment”
[6] IEEE 802.16m-09/0675, “Proposed Text on 15.x.1.3 Burst partition"
5. Text proposal for inclusion in the 802.16m amendment
Adopt the proposed text in the chapter 15.x.1.3 Burst partition of the DG text proposal (C80216m-09_0510.doc) with following modification:
Replace 
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Equivalent whole text proposal is as follows.
-------------------------------  Text Start  --------------------------------------------------- 

Insert the following subsection at a new section 15: 
4.x. Channel coding and HARQ

4.x.1.1. Burst partition

When the burst size including 16 burst CRC bits exceeds maximum FEC block size, NFB_MAX, the burst is partitioned into KFB FEC blocks. The value of KFB is calculated by following equation.
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where 

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. 
The nominal MCS used in a data transmission shall be selected from Table 15.x.1-1. 
Table 15.x.1-1. MCS table for downlink and uplink data channel

	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


The size of each FEC block is NFB, which is calculated by the following equation. 
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where {NFB} 
is a set of NFB shown in Table 15.x.1-2. 
Table 15.x.1-2. FEC block size table for downlink and uplink data channels
	Index
	NFB
	Index
	NFB
	Index
	NFB
	Index
	NFB
	Index
	NFB

	0
	48
	30
	328
	60
	720
	90
	1424
	120
	2752

	1
	64
	31
	344
	61
	736
	91
	1448
	121
	2816

	2
	72
	32
	352
	62
	752
	92
	1480
	122
	2880

	3
	80
	33
	360
	63
	768
	93
	1504
	123
	2944

	4
	88
	34
	368
	64
	776
	94
	1536
	124
	3008

	5
	96
	35
	376
	65
	800
	95
	1560
	125
	3072

	6
	104
	36
	384
	66
	824
	96
	1600
	126
	3200

	7
	120
	37
	400
	67
	848
	97
	1640
	127
	3264

	8
	128
	38
	416
	68
	872
	98
	1672
	128
	3328

	9
	136
	39
	432
	69
	888
	99
	1712
	129
	3392

	10
	144
	40
	440
	70
	912
	100
	1752
	130
	3456

	11
	152
	41
	456
	71
	936
	101
	1784
	131
	3520

	12
	160
	42
	472
	72
	960
	102
	1824
	132
	3648

	13
	176
	43
	480
	73
	984
	103
	1864
	133
	3712

	14
	184
	44
	496
	74
	1000
	104
	1896
	134
	3776

	15
	192
	45
	512
	75
	1024
	105
	1920
	135
	3840

	16
	200
	46
	528
	76
	1048
	106
	1952
	136
	3904

	17
	208
	47
	544
	77
	1072
	107
	2000
	137
	3968

	18
	216
	48
	552
	78
	1096
	108
	2048
	138
	4096

	19
	232
	49
	568
	79
	1112
	109
	2096
	139
	4160

	20
	240
	50
	584
	80
	1136
	110
	2144
	140
	4224

	21
	248
	51
	600
	81
	1160
	111
	2192
	141
	4288

	22
	256
	52
	608
	82
	1184
	112
	2232
	142
	4352

	23
	264
	53
	624
	83
	1216
	113
	2280
	143
	4416

	24
	272
	54
	640
	84
	1248
	114
	2328
	144
	4544

	25
	288
	55
	656
	85
	1280
	115
	2368
	145
	4608

	26
	296
	56
	664
	86
	1312
	116
	2432
	146
	4672

	27
	304
	57
	680
	87
	1336
	117
	2496
	147
	4736

	28
	312
	58
	696
	88
	1368
	118
	2560
	148
	4800

	29
	320
	59
	712
	89
	1392
	119
	2624


The burst size NDB including burst CRC and FEC block CRC is defined by the following equation:
NDB = KFB × NFB
The payload size excluding burst CRC and FEC block CRC is defined by the following equation:
NPL = KFB × (NFB – IMFB×NFB-CRC) – NDB-CRC
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.x.1.4.
-------------------------------  Text End  ---------------------------------------------------
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