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1. Related comments

During the March 2010 meeting, PHY members need to clarify the pilot pattern index around DC subcarrier. At the DC subcarrier, it is not clear if the repetition unit of pilot subcarrier is wholly pushed to the physical subcarrier of index +1 or the pilot subcarrier is replaced by DC subcarrier and continued.

Through the discussion, we concluded that the repetition unit of pilot subcarrier is wholly pushed to the physical subcarrier of index +1 from the DC subcarrier. The following figure shows the physical index of pilot subcarrier.
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As a reference, several pilot insertion scheme of the IEEE 802.16 OFDMA standard employs same insertion rule around the DC subcarrier. The DC subcarrier is excluded when the pilot subcarrier index is calculated by the equation.

2. Suggested text changes
From the conclusion above, I suggest the text modifications as follows in red.

1.1.1.1 Superframe control header (SCH)

The field definitions of the Superframe Control Header (SCH) are provided in 6.7.1.  The length shall be one OFDM symbol.  

The SCH shall be transmitted using the PHY mode 2 (see Table 221) and TCP= 1/4TFFT.  The SCH shall be decoded by all the CPEs associated with that BS (or in the region of that BS). 
The SCH is transmitted over all 60 sub-channels using all 1440 data subcarriers. The 240 pilot subcarrier indices of the SCH shall be: {-840, -833, -826, ….-21, -14, -7, 7, 14, 21, …826, 833, 840 1, 8, 15, …, 820, 827, 834} for the first symbol of the frame (i.e., the FCH symbol or the SCH of the first frame of the superframe belonging to the WRAN cell) . The pilot pattern is defined in 8.6.1. The rest of the active subcarriers are then designated as data subcarriers.

The length of the SCH is 45 bytes and is encoded by a rate: 1/2 convolutional coder to give 720 coded bits. These coded bits are then interleaved according to Table 226. The output of the interleaver is mapped to 360 QPSK data symbols, D1 to D360. These 360 symbols are then mapped to the 1440 data carriers, skipping the pilot subcarriers, as follows:

D1:D6         =  S-839:S-834    =  S-426 -419:-421 S-414  =      S1 2:6 S7       =  S421 422:426 S427
D7: D12       =  S-832: S-827   =  S-419 -412:-412 S-407  =     S8 9:13 S14     =  S428 429:433 S434
D13: D18      =  S-825: S-820   =  S-410 -405:-405 S-400  =    S15 16:20 S21   =  S435 436:440 S441
...

D355: D360   =  S-433 -426:-428 S-421  =     S-13 -6:-8 S-1  =  S414 415:419 S420  =  S834 835:839 S840
SKk represents the symbol on kth data subcarrier. Thus each data symbol DKk is spread over 4 data subcarriers for added robustness.

1.1.2 Pilot pattern

The pilot insertion pattern is shown in Figure 152. The pilot pattern shall be repeated every 7 OFDM symbols and 7 subcarriers in the time and frequency domains, respectively. The pilot pattern is always the same, independent of the channel bandwidth. The pilot pattern shall also be the same for the downstream and upstream.  In the downstream, the pilots do not participate in the interleaving procedure, and the physical representation of the pilots in the time and frequency domains is the same as in Figure 152 except for the subcarrier index (physical subcarrier indices -840, -839, …, -834 and up to 834, …, 839, 840) which should be used instead of the logical indices (0, 1, …, 6). The following physical pilot indices, 
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, after the last frame preamble in every downstream subframe, shall be used instead of the logical indices 0, 1, …, 6.
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where
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 is the running subcarrier index from 0 to 239
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pilotsubcarrieroffset

 is the subcarrier offset to control the beginning of first pilot subcarrier within each OFDM symbol. The 
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 is 0, 3, 5, 1, 4, 6, and 2 for 
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=0, 1, 2, 3, 4, 5, and 6, respectively. The OFDMA symbol of index 0 should be the first OFDMA symbol in every downstream or upstream subframe.
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DCflag

 is used to count the DC subcarrier in the calculation of pilot subcarrier index. When 
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 is equal or larger than 120, the value is set to 1.

In the upstream, the pilots participate in the interleaving procedure, they will not have the same spacing after the interleaving process, and their physical representation will be different from Figure 152. These pilot subcarriers shall be used by both BS and CPE for robust channel estimation and tracking against frequency offset and phase noise. Note that the pattern described in this subclause does not apply to the CBP packet.
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Figure 152 Repetition unit of pilot pattern (in the logical domain before interleaving)
In both downstream and upstream, the pilot subcarriers shall be BPSK modulated, as described in 8.8.2, by a pseudo random binary sequence to avoid the generation of line spectral frequencies. The polynomial for the PRBS generator shall be the same as that used for the data scrambler, as defined in 8.7.1. The PRBS generator shall be initialized by the same seed value, 0 1 1 0 1 1 1 0 0 0 1 0 1 0 1, starting with the MSB on the left. The first 240 bits of the sequence shall be used for pilot modulation in the first OFDM symbol, while the next 240 bits shall be used for pilot modulation in the second OFDM symbol, and so on. The first OFDM symbol starts after the last frame preamble in every downstream subframe, while the first OFDMA symbol starts from the initial OFDMA symbol in every upstream burst.
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Abstract


There is some confusion of pilot pattern index around DC subcarrier. At the DC subcarrier, it is not clear that the repetition unit of pilot subcarrier is pushed to the physical subcarrier of index +1. And I also correct the pilot pattern index of SCH symbol accordingly. The Section 8.4.2.1 and 8.6.1 are related.
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