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 Proposed Changes to Randomization (15.3.11.1.3 and 15.3.11.3.1)
Sung-Eun Park, Chiwoo Lim, Jaeweon Cho, Jaehee Cho, Heewon Kang, Hokyu Choi
Samsung Electronics Co., Ltd.
1. Introduction
The contribution proposes the text of initialization of both randomization for data channel and the subcarrier randomization to be included in the 802.16m amendment. The current draft amendment [1] has two different randomization schemes for different purposes. Both randomizations are implemented by a maximal length linear feedback shift register sequence generator. As the initialization of the shift register for randomization was not defined in [1], this contribution proposes the initializations of both data randomization and subcarrier randomization.
2. Proposal for initialization of data randomization
The data randomization is applied to the each FEC block after burst partitioning. If there is no data randomization, all the padded zero bits introduced by the mismatch between the PDU size from the MAC and the burst size supported in PHY layer will be mapped onto the constellation point that consumes larger power than the average power of constellations in 16QAM or 64QAM. So the purpose of data randomization is to disperse the long runs of zero padding bits to reduce the power consumption. 
The data randomization is accomplished by PRBS generator. To prevent all-zero output, the initial vector of the PRBS generator shall not be all-zero vector. In IEEE 802.16e, specific constant vector is used for the initial vector of the PRBS generator. We propose to use same constant vector for 802.16m data randomization. 
3. Proposal for initialization of subcarrier randomization
The subcarrier randomization is used for cell specific scrambling on data subcarrier and pilot subcarrier, and it is accomplished by PRBS generator. We propose to use 10-bit IDcell as a part of initial vector of the PRBS generator to make cell specific scrambling sequence. To prevent all-zero output, the initial vector of the PRBS generator shall not be all-zero vector. As IDcell=0 corresponding 10-bit zeros is allowed, 3-bits of non-zero constant bits are introduced. It is proposed that the subcarrier randomization is initialized at the beginning of every frame. 
4. References
[1] IEEE P802.16m/D2, “Draft Amendment to IEEE Standard for Local and Metropolitan Area Networks- Part 16: Air Interface for Broadband Wireless Access Systems,” October 2009.
5. Proposed changes for 802.16m draft amendment
Blue/Underline: Text added, Red/Strikeout: Text deleted, Black: existing text
---------------------------------------------------  Text Start  --------------------------------------------------- 

[Remedy-1: Change line 65 of page 532 as follows]

The randomization is initialized with the initial vector [LSB] 0 1 1 0 1 1 1 0 0 0 1 0 1 0 1 [MSB] for each FEC block. 
[Remedy-2: Insert the following text under the Figure 569 in page540]

The initialization vector of the PRBS generator for both DL and UL shall be designated b14...b0 so that 


b0…b9 = 10 bits of IDcell as indicated by the SA-Preamble,

b10…b12 = 0b111, 


b13, b14 = 2 bits of frame number in the superframe (the first frame in the superframe is indexed 0).
The randomization is initialized with the initial vector for each frame. The PRBS generator shall be clocked n times before the generated output is applied to the subcarriers, where n is OFDMA symbol number within a frame (the first symbol in a frame is indexed 0).

The values of the subcarrier randomization sequence, on subcarrier k, shall be derived from bit ck+n. The output bit of PRBS shall be counted from zero. Subcarrier randomization sequence shall be generated for every subcarrier up to the highest numbered usable subcarrier, in order of physical subcarriers, including the DC subcarrier and usable subcarriers that are not allocated. The first usable subcarrier is indexed 0.
---------------------------------------------------  Text End  ---------------------------------------------------[image: image1.png]
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