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Introduction
Randomization is important function for interference randomization from other cells. The function for randomization should de-correlate the interfering signals over frequency, time and between different cells to guarantee good channel estimation performance in the presence of interference from other BS. It is especially important for channel estimation in case of non-interlacing pilot patterns (pilots collide with pilots), where the pilot boosting is not used and high channel estimation gain is needed. The impact on the data is smaller and useful for some scenarios like HARQ retransmissions or repetitions with common timing across cells.
Motivation

In 802.16m/D3 a similar approach for subcarrier randomization has been adopted as in IEEE 802.16e standard. PRBS generator for randomization sequence has been specified, but initial state and details of PRBS output usage are missing. In this contribution we provide missing details.
Details

In 802.16e de-correlation of interfering signal in frequency is provided by applying random sequence generated by LFSR to all usable subcarriers. Randomization between different cells is achieved by using IDcell dependent initial vector in the LFSR. However, straightforward usage of the symbol index in the initialization vector for de-correlation of sequences in time is not good solution. Due to linear structure of PRBS that symbol index in the seed is cancelled out across different cells, so that the resulting sequence depends on the XOR of IDcells only [1]. In IEEE 802.16e de-correlation of sequence in time is achieved by using frequency rotation of PRBS sequence. It should be noted that rotation of PRBS sequence by one subcarrier every OFDMA symbol (IEEE 802.16e solution) can’t be directly applied in 802.16/D3, since the pilots for DL pilot patterns with 3 and 4 streams reside on the ‘diagonal’. In this case the same modulating symbols will be applied to these pilots. To maximize similarity with IEEE 802.16e randomization scheme and provide de-correlation in time we propose small changes to frequency rotation values.
Text proposal
{Add text in section 16.3.11.3.1 on page 589 line 29}
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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, where IDcell is corresponds to SA-Preamble (in the range 0 to 767)

b10…b14    = 1, the values of these bits are always set to 1 for avoiding initial state of all zeros.
The value of the subcarrier randomization sequence, on subcarrier k, are derived from bit wk+n, where n = mod(7*m+f, 64), m = 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). 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 output bits of PRBS shall be counted from zero.
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 and data pilot subcarriers of CDR allocations.
For data and pilot subcarriers belonging to E-MBS allocation alternative subcarrier randomization sequence is applied. The sequence is generated as described above, but 10 least significant bits of multicast STID shall be used as b0…b9 in PRBS initialization vector instead of IDcell.
//-----------------------------------------------  Text End  ---------------------------------------------------//

PAGE  

