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Introduction
This contribution proposes text changes to the channel coding and HARQ section of the IEEE 802.16m SDD [1] where the system description requires additional detail. The proposed text is consistent with the 802.16m Amendment Working Document [2].  The refined SDD document will be a necessary supplement in the submission of IEEE 802.16m technology description template to ITU-R/WP 5D later this year.
Comments have been inserted to identify the type of change (Editorial/Technical). For technical changes, AWD [2] text that has been added into the SDD has been identified by page, line and section number. Comments are visible with MS Word markup.

Proposed text has been underlined in blue and deleted text has been struck through in red. Existing SDD text is shown in black. 
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1.1 _Channel coding and HARQ

1.1.1 _Channel coding

1.1.1.1 Block diagram
Figure 57 shows the channel coding and modulation procedures. The following sections provide more details on the coding and modulation procedures in IEEE 802.16m transmit chain.
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Figure 57 Channel coding block diagramprocedure
1.1.1.2 Partition into FEC blocks

A burst CRC is appended to a burst before the burst is further processed by burst partition. The 16-bit burst CRC is calculated based on all the bits in the burst. When the burst size including burst CRC exceeds the maximum FEC block size, the burst is partitioned into a number of smaller KFB FEC blocks, each of which is encoded separately. If a burst is partitioned into more than one FEC blocks, an FEC block CRC is appended to each FEC block before the FEC encoding. The FEC block CRC of an FEC block is calculated based on all the bits in that FEC block. Each partitioned FEC block including 16-bit FEC block CRC has same length. The maximum FEC block size is 4800 bits. Concatenation rules are based on the number of information bits and do not depend on the structure of the resource allocation (number of LRUs and their size). The concatenation rules are FFS. 

1.1.1.3 FEC encoding

IEEE 802.16m uses the CTC (convolutional turbo code) of code rate 1/3 defined in the IEEE 802.16e standard for data burst.where the CTC inner interleaver parameters for additional FEC block sizes are FFS while maintaining The structure of IEEE 802.16e CTC interleaver is maintained. The code rate of the “FEC Encoder” block in Figure 57 is termed mother code rate (RMC).The use of other coding schemes like CC and LDPC are FFS.
The CTC scheme is extended to support additional FEC block sizes. FEC block sizes larger than the legacy ones are supported. The FEC block sizes are FFS and they are independent of the transmission format, including

code rate, modulation order, and resource allocation. Further, the FEC block sizes are regularly increased with

pre-determined block size resolutions. The FEC block sizes which are multiple of 7 is removed for the

tail-biting encoding structure.

The FEC encoder block depicted in Figure 57 includes the sub-block interleavers. The structure of IEEE 802.16e sub-block interleaver is maintained. The interleaving details

are FFS.

1.1.1.4 Bit selection and repetition

Bit selection and repetition are used in IEEE 802.16m to achieve rate matching. Bit selection adapts the number of coded bits to the size of the resource allocation (in QAM symbols) which may vary depending on the LRU and subframe type. The total subcarriers in the allocated LRU are segmented to each FEC block. Mother Code Bits, the total number of information and parity bits generated by FEC encoder, are considered as a maximum size of circular buffer. In case that the size of the circular buffer Nbuffer is smaller than the number of Mother Code Bits, the first Nbuffer bits of Mother Code Bits are considered as selected bits. Repetition is performed when the number of transmitted bits is larger than the number of selected bits. The selection of coded bits is done cyclically over the buffer. 
1.1.1.5 Modulation

Modulation constellations of QPSK, 16 QAM, and 64 QAM are supported as defined for the WirelessMAN OFDMA reference system. The mapping of bits to the constellation point depends on the constellation-rearrangement (CoRe) version used for HARQ re-transmission as described in Section 11.13.2.2 and may depends on the MIMO stream. QAM Symbols are mapped to the input of the MIMO encoder. 

1.1.1.6 Modulation and Coding Set

The detailed MCS table is FFS.Only the burst size NDB listed in the Table xxx are supported in the physical layer. The sizes include the addition of CRC (per burst and per FEC block) when application. Other sizes require padding to the next burst size. The code rate and modulation depend on the burst size and the resource allocation
.
Table xxx-Burst size
	idx
	NDB (byte)
	KFB
	idx
	NDB (byte)
	KFB
	idx
	NDB (byte)
	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


1.1.2 _HARQ

1.1.2.1 HARQ type

Incremental redundancy Hybrid-ARQ (HARQ IR) is used in 802.16m by determining the starting position of the bit selection for HARQ retransmissions. Chase Combining is supported and treated as a special case of IR. The rule for determining the starting position is FFS.The 2-bit SPID is used to indicate the starting position.
1.1.2.2 Constellation re-arrangement

Constellation re-arrangement (CoRe) is supported in IEEE 802.16m. The CoRe scheme can be expressed by a bit-level interleaver within a tone. TwoThe specific CoRe versions are supported.selection mechanism is FFS.
1.1.2.3 Adaptive HARQ

The resource allocation and transmission formats in each retransmission in downlink can be adaptive according to control signaling. The resource allocation in each retransmission in uplink can be fixed or adaptive according to control signaling. The support of adaptive HARQ and the specific mechanism for adaptive HARQ are FFS, while the reduction of signaling overhead should be considered as an important criterion for those studies.

1.1.2.4 Exploitation of frequency diversity

In HARQ re-transmissions, the bits or symbols can be transmitted in a different order to exploit the frequency diversity of the channel. The mechanism is FFS.
1.1.2.5 MIMO HARQ

For HARQ subpacket retransmission, the mapping of bits or modulated symbols to spatial streams may be applied to exploit spatial diversity with given mapping pattern, depending on the type of HARQ IR. In this case, the predefined set of mapping patterns should be known to both transmitter and receiver. The specific mechanism is FFS and it should be determined with the consideration of MIMO architecture and data processing.
1.1.2.6 Aggressive HARQ Transmission

In DL HARQ, the ABS canmay transmit coded bits exceeding current available soft buffer capacity. 

1.1.2.7 ARQ feedback

IEEE 802.16m supports aA basic ACK/NAK channel to transmit 1-bit feedback is supported.
An enhanced ACK/NAK control channel with some additional information is FFS.
- - - - - - - - - - - - - - - - - - - - - - - - - - - End Proposed Text - - - - - - - - - - - - - - - - - - - - - - - - - 
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�Block diagram is captured from AWD


�Burst size table is captured from AWD






  


