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1. Related Comment
In the draft 2.0, there is no MIMO pilot pattern for PHY operation mode 1. This is the resolution for 2nd WG Letter Ballot CID # 58 as described in the following table.
[image: image1.emf]ID

Commenter Name Type

Comment Suggested Remedy

58 Sunghyun Hwang T There is no MIMO pilot pattern for PHY mode 1. Define the MIMO pilot pattern for PHY mode 1.


2. Proposed Resolution
In this contribution, we propose the pilot pattern for the PHY operation mode 1. For the consistency with legacy Std. 802.22-2011, we propose the MIMO pilot pattern which is repeated every 7 OFDM symbols and 7 subcarriers in the time and frequency domains, respectively.
3. Proposed Text Changes
Change the section 7.4b.2 as follows:
9.15 Multiple-input, multiple-output (MIMO)

Multiple-input-multiple-output (MIMO) system has attracted a great deal of attention since the mid-1990’s. It consists of multiple antennas at both transmitter and receiver, and are a breakthrough in wireless communication system design. Not limited to time and frequency dimensions, MIMO exploits the spatial dimension created by multiple antennas to achieve improvements in capacity and reliability. Moreover, the improvements come with neither addition of bandwidth nor increment of power, therefore, making MIMO a highly spectral efficient and reliable technique.

The MIMO channel can be made more robust against fading channels than each of its single-input-single-output (SISO) components by exploiting spatial diversity. Furthermore, MIMO channel creates the possibility to increase the transmission rate compared to SISO channel through spatial multiplexing; however, these two features cannot be fully exploited at the same time. A fundamental trade-off between rate increment and robustness against fading exists and must be decided according to the users needs. The MIMO technique described hereafter is more appropriate for the link between base station and relay stations existing in the wireless network backbone of A-WRAN systems. On the other hand, implementing MIMO on the links between base station and CPEs or relay stations and CPEs is technically more challenging. This is due to the fact that the lower operating frequencies inherent to the TVWS bands require antennas with bigger physical sizes than the ones required by existing wireless communication systems operating at higher parts of the frequency spectrum.
9.15.1 MIMO pilot allocation

The pilot insertion pattern for two antennas and four antennas is shown in Figure XX1 and Figure XX2, respectively. 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.
9.15.1.1 Pilot allocation for 2 antennas

The pilot insertion pattern for two antennas is shown in Figure XX1. 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:

k is the running subcarrier index from 0 to 239.
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 is the subcarrier offset to control the beginning of first pilot subcarrier within each OFDM symbol. The 
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 is used to count the DC subcarrier in the calculation of pilot subcarrier index. When k is equal or larger than 120, the value is set to 1.
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Figure XX1 – Pilot pattern for 2 TX antennas
9.15.1.2 Pilot allocation for 4 antennas

The pilot insertion pattern for four antennas is shown in Figure XX2. 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:

k is the running subcarrier index from 0 to 239.
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 is the subcarrier offset to control the beginning of first pilot subcarrier within each OFDM symbol. The 
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Figure XX2 – Pilot pattern for 4 TX antennas
Abstract


This is the suggested text for MIMO pilot pattern in IEEE 802.22b PHY Operation Mode 1. It is the resolution for 2nd WG Letter Ballot CID #58.
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