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Proposed Changes to Subcarrier Randomization Sequence (15.3.12.2.7) for the IEEE 802.16m/D1
Tom Harel, Alexei Davydov, Jong-kae Fwu, Changlong Xu, Huaning Niu
Intel
Motivation
The purpose of this contribution is to specify subcarrier randomization sequence for pilot and data subcarriers. The proposed randomization procedure follows 802.16e approach for subcarrier randomization, when the generated sequence is directly applied to data and pilot subcarriers across the entire OFDMA symbol (skipping DC and low PAPR allocations such as UL sounding symbol, MIMO midamble, etc).
Text proposal
Modify text on page 486 line 62 of section 15.3.12.2.7 Modulation as shown below:
//-----------------------------------------------  Text Start  ---------------------------------------------------//
15.3.12. 2.7.1.8  Modulation
Correspond to <<8.4.9.4.2>>.
15.3.12.1.8.1 Subcarrier randomization
The PRBS generator depicted on Figure Y shall be used to produce a bit sequence ck. The polynomial for the PRBS generator shall be x15 + x11 +1.
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Figure Y: PRBS generator for subcarrier randomization
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    = 1, the values of these bits are always set to 1 for avoiding initial state of all zeros.
b13, b14 = 2 bits of frame number in the superframe (the first frame in the superframe is indexed 0) 
The PRBS generator shall be clocked n+f  times, where n = OFDMA Symbol Number within a frame (the first symbol in frame is indexed 0) and f = Frame number within a superframe (in the range 0 to 3), before the generated output is applied to the subcarriers.
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.
The subcarrier randomization sequence shall not be applied to the subcarriers belonging to the PA- and SA-Preamble, MIMO midamble, uplink sounding, Initial/HO ranging region, Periodic Ranging/BW request region and data subcarriers of CDR allocations.
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