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A Four Symbol Pilot Format for Improved Support for TDM Multiplexing of 16m Subframes with WirelessMAN-OFDMA.  
(Sections 16.3.5.4 – DL PHY Structure – Pilot Structure)
Fred Vook, Mark Cudak, Bill Hillery, Eugene Visotsky, Anup Talukdar
Motorola, Inc.
1. Introduction
Multiplexing of Advanced Air Interface Frames with WirelessMAN-OFDMA currently requires a minimum of two 16m subframes in a DL frame.  To enable a minimum of one 16m subframe on the DL, the single six-symbol 16m DL subframe may need to contain both a preamble and a MIMO midamble.  As a result, a four-symbol pilot format will be required, which is not currently supported in the draft standard.  This contribution proposes a four symbol pilot format for the purpose of providing better legacy support for mixed (16m & legacy) deployments.  
The proposed pilot formats for one and two streams are formed by simply taking the existing six-symbol pilot format and discarding the right most two symbols.  The proposed four- and eight-stream pilot formats are formed by simply taking the existing six-symbol pilot formats and discarding the third and fourth symbols.  For one and two streams, the proposed four symbol formats have the same pilot density as what is already in the draft standard.  The proposed four and eight stream formats have slightly increased pilot densities.  Simulation results for these pilot formats were presented in [1].
2. Proposed Text Changes
[One- and Two-Stream Pilot Formats - Section 16.3.5.4: 
Modify the paragraph that starts on page 395, line 6 ]

For the AAI subframe consisting of 5 symbols, the last OFDM symbol in each pilot pattern set shown in Figure 490, Figure 491, Figure 494, Figure 495 and Figure 496 is deleted. For the AAI subframe consisting of 4 symbols, the last two OFDM symbols in each pilot pattern set shown in Figure 490, Figure 491, Figure 494, Figure 495 and Figure 496are deleted.  For the AAI subframe consisting of 7 symbols, the first OFDM symbol in each pilot pattern set shown in Figure 490, Figure 491, Figure 494, Figure 495 and Figure 496 is added as 7th symbol.
[Four -Stream Pilot Formats - Section 16.3.5.4: 

Modify the paragraph that starts on page 396, line 61 ]

The pilot patterns on stream 0 - stream 3 for four pilot streams are shown in Figure 497 through Figure 500 respectively, with the subcarrier index increasing from top to bottom and the OFDM symbol index increasing from left to right. Subfigures (a) in Figure 497 through Figure 500 show the pilot pattern for four pilot streams in AAI subframe with six OFDM symbols; Subfigures (b) in Figure 497 through Figure 500 show the pilot pattern for four pilot streams in AAI subframe with five OFDM symbols; Subfigures (c) in Figure 497 through Figure 500 show the pilot pattern for four pilot streams in AAI subframe with seven OFDM symbols; Subfigures (d) in Figure 497 through Figure 500 show the pilot pattern for four pilot streams in AAI subframe with four OFDM symbols.
[Modify Figure 497 by adding the following graphic as “Subfigure” (d):  
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(d)
[Modify Figure 498 by adding the following graphic as “Subfigure” (d):  
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(d)
[Modify Figure 499 by adding the following graphic as “Subfigure” (d):  
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(d)
[Modify Figure 500 by adding the following graphic as “Subfigure” (d):  
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(d)

[Eight -Stream Pilot Formats - Section 16.3.5.4: 

Modify the paragraph that starts on page 399, line 29 ]

The pilot patterns for eight pilot streams are shown in Figure 501 with the subcarrier index increasing from top to bottom and the OFDM symbol index increasing from left to right. Subfigure (a) in Figure 501 shows the pilot pattern for eight pilot streams in AAI subframewith six OFDM symbols; Subfigure (b) in Figure 501 shows the pilot pattern for eight pilot streams in AAI subframe with five OFDM symbols; Subfigure (c) in Figure 501 shows the pilot pattern for eight pilot streams in AAI subframe with seven OFDM symbols; Subfigure (d) in Figure 501 shows the pilot pattern for eight pilot streams in AAI subframe with four OFDM symbols.
[Modify Figure 501 by adding the following graphic as “Subfigure” (d):  
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