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Introduction

When we agreed on the joint proposal at Hawaii, January 2006, the last minute change on this topic was agreed unanimously. However, due to the limited time to prepare for the contribution, the joint proposal document, i.e., 05-1095r5 and 05-1102r4, did not pick up the complete fixes in the text, which are mostly editorial changes. In order to make it clear, especially for the editorial point of view, we decided to have a submission to change the subclause 21.3.11.2.3, instead of changing words and equations line by line.

CIDs to cover


CID 963, 3396, 3397, 3398, 4487, 4699: Editorial changes on the example of 4x2 V expression.


CID 4702: Rephrase the last sentence of the subclause.



CID 7106, 7110: Definition of 1_(i-1)

CID 7111, 7112, 7113, 965, 967, 11900, 11901: Editorial changes on the process of finding V matrix.


CID 11902: Refer to subclause 7.4.7.8 for quantization process of angles.
Proposal for the change of subclause 21.3.11.2.3
21.3.11.2.3 Compressed Steering Matrix Feedback

In compressed steering matrix feedback, the receiving station computes a set of compressed unitary matrices for feedback to the transmitter.  These compressed matrices are assembled into an action frame as described in 7.4.8.10. In compressed steering matrix feedback, the receiving STA removes the CSD in table n70 from the measured channel before computing a set of matrices for feedback to the transmitter. These matrices are assembled into an action frame as described in 7.4.8.10. The transmitter can use these matrices to determine the steering matrices Qk.

The transmitter can then apply these matrices, or a function of them, as the spatial mapping matrices
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Q

. The matrix compression is defined as follows.  The unitary matrix V shall be represented as:
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,   <21-64>
where, Thethe matrix
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 is an n by n Nr x Nr diagonal matrix with elements 
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on the diagonal.  The first 
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 in (21-64), and the last element of 
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are all ones. The matrix 
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 is an n by n Nr x Nr Givens rotation matrix:
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where each 
[image: image12.wmf]m

I

is an m x m identity matrix, and 
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 are located at lth and ith row and column. 
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is an identity matrix padded with zeros to fill the additional rows or columns when 
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For example, a 4x2 V matrix has the following representation: 
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This is a description of a method for finding a compressed V matrix using Givens Rotation.
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    The procedure of finding a compressed V matrix is decribed as follows.

    A unitary NxM Nr x Nc beamforming matrix V is column-wise phase invariant because the steering matrix needs a reference in phase per each column. This means V may be equivalent to 
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 is a column-wise phase shift matrix such as 
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. When the beamformee estimates the channel, it may find 
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 for the beamforming matrix for the beamformer, but it may should send 
[image: image23.wmf]D

V

~

~

 back to the beamformer, where 
[image: image24.wmf]D

V

V

~

~

=

. The angle, θi, in 
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 is found to make the last row of 
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 to be non-negative real numbers.

    The angles 1,1,  …, N-1,1
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to all be non-negative real numbers. Now, the first column of 
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 can be [1 0 … 0]T by Givens rotation Gl1‘s such as
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  For new (Nr-1) x (Nc-1) submatrix V2 ,  this process may be applied in the same way. Then, the angles 2,2,  …, N-1.2
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   This process may keep going until the first M Nc columns of right side matrix becomes 
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. When M < N Nc < Nr, this process does not need to continue because VM+1  
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. Then, by multiplying the complex conjugate transpose of products of series of Di‘s and Gli‘s on the left, 
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 can be expressed as
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 , which can be written in the short form as in (21-64).
 The angles found from the decomposition process above, e.g.,
[image: image46.wmf]f

’s and 
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’s , shall be quantized as described in 7.4.8.10.
    Columns 1..NSS of the steering matrix correspond to spatial streams 1..NSS, respectively. Spatial stream to modulation mapping is defined in the MCS Tables in 21.6. A transmitter shall not re-order the columns of the steering matrices.
Note to the editor
    The index for the equation “(21-64)” is a temporary number, which can be changed during the editorial process for the draft.
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