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Proposed text for randomization in 16m
Changlong Xu, Harel Tom, Huaning Niu, Jong-kae Fwu, Yang-Seok Choi, Hujun Yin 
Intel Corporation 
1. Introduction
The randomization in current AWD text does not work well. We propose a new randomization to replace the one in current AWD [5]. 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].
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. Reference 
[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 C802.16m-09/868r2, “Proposed Text of Channel Coding and HARQ for the IEEE 802.16m Amendment”
[6] 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”
3. Text proposal for inclusion in the 802.16m amendment
---------------------------------------------------  Text Start  ---------------------------------------------------
< Modify page 187, Figure 474 in the subsection 15.3.6.3.1.1 Primary Superframe Header as follows >


[image: image1.emf]Randomiz

ation

Channel

encoding

MIMO

Encoder/

precoder

QPSK

modulator

Add

CRC

P-SFH IE

Map to

P-SFH


Figure 474 Physical processing block diagram for the P-SFH
---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  ---------------------------------------------------
< Modify page 188, Figure 475 in the subsection 15.3.6.3.1.2 Secondary Superframe Header as follows >
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Figure 475 Physical processing block diagram for the S-SFH
---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  ---------------------------------------------------
< Modify page 189, Figure 477 in the subsection 15.3.6.3.2.2 Assignment A-MAP as follows >
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Figure 477 Chain of A-A-MAP-IE to A-A-MAP symbols
---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  ---------------------------------------------------
< Modify page 319, Figure 515 in the subsection 15.3.12.1 Channel coding >
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
---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  ---------------------------------------------------
< Modify page 319, line 62 in the subsection 15.3.12.1.2 Randomization >

[Notes: This section is deleted and a new section will be in section 15.3.12.1.7]

15.3.12.1.2 Randomization 

Data randomization shall be performed on the downlink and uplink data channel. 

The randomization bits are generated using a PRBS generator as shown in Figure 15.x.1-2. The generator polynomial of the PRBS generator is 
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. For each data burst, the beginning state of the PRBS is initialized to [s1 s2 … s15] = [0 1 1 0 1 1 1 0 0 0 1 0 1 0 1] with s1 being the LSB and s15 being the MSB. The data burst to be transmitted shall enter sequentially into the randomizer, MSB first. The data bits are XOR-ed with the output of the PRBS generator, with the MSB of the data burst XOR-ed with the first bit of the PRBS generator output. 
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Figure 15.x.1-2.The data randomizer with a PRBS generator
The output of the data randomizer is further processed by burst partition as described in section 15.3.12.1.3.
---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  ---------------------------------------------------
< Modify page 320, line 30 in the subsection 15.3.12.1.3 Randomization >

15.3.12.1.3 Burst partition 
15.3.12.1.2 Burst partition

---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  ---------------------------------------------------
< Modify page 326, line 1 in the subsection 15.3.12.1.4 FEC block CRC encoding >

15.3.12.1.4 FEC block CRC encoding 

15.3.12.1.3 FEC block CRC encoding

---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  ---------------------------------------------------
< Modify page 320, line 30 in the subsection 15.3.12.1.5 FEC encoding >

15.3.12.1.5 FEC encoding 

15.3.12.1.4 FEC encoding
---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  ---------------------------------------------------
< Modify page 331, line 44 in the subsection 15.3.12.1.5 FEC encoding>
15.3.12.5 Bit Selection and Repetition 
---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  ---------------------------------------------------
< Modify page 332, line 6 in the subsection 15.3.12.1.5 FEC encoding>
15.3.12.6 Bit collection

---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  ---------------------------------------------------
< Insert the following new subsection 15.3.12.1.7 Randomization>
15.3.12.1.7 Randomization 

Randomization shall be performed on the downlink and uplink data channel. 

The randomization bits are generated using a PRBS generator as shown in Figure 516. The generator polynomial of the PRBS generator is 
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. The initial vector of the PRBS generator for both UL shall be designated b0…b22 so that
b0…b11 = 12 bits of STID for data channel and [1 0 1 1 1 0 1 0 1 0 1 1] for control channel. 
b12    = 1. The value of this bit is always set to 1 for avoiding initial state of all zeros.

b13…b22= 10 bits of IDcell as indicated by the secondary preamble. 

The data burst to be transmitted shall enter sequentially into the randomization, MSB first. The data bits are XOR-ed with the output of the PRBS generator, with the MSB of the data burst XOR-ed with the first bit of the PRBS generator output.
The randomization is initialized with the initial vector for each encoding block. 
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Figure 516-The data randomization with a PRBS generator

The output of the data randomization is further processed by modulation as described in section 15.3.12.1.8.
---------------------------------------------------  Text End  ---------------------------------------------------
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