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Introduction

Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGn Draft.  This introduction, is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGn Draft (i.e. they are instructions to the 802.11 editor on how to merge the TGn amendment with the baseline documents).

TGn Editor:  Editing instructions preceded by “TGn Editor” are instructions to the TGn editor to modify existing material in the TGn draft.   As a result of adopting the changes, the TGn editor will execute the instructions rather than copy them to the TGn Draft.

Summission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or provide context.
CID 7103, 11899, CID 11898
Summission Note: Several issues have been identified with the current text on quantization of the CSI Matrices that is in 21.3.11.2.1.  These include:
1. The integer variable k is used used as both the row index for the H matrices and for the subcarrier index.  We propose replacement text that uses i and j as the row and column indices of the H matrices.

2. The row and column indices of the H matrices are reversed in equation (21-62).

3. The source of the values of N_{TX} and N_{RX} in equation (21-62) is not given.  They should be replaced with N_c and N_r (CID 7103).
4. There is an error in the rounding formula for two’s complement representation.  In equation (21-63), the exponent of 2 should be N_{b-1}. (CID 11899)
5. Quantization as described can cause large amplitude errors in the quantized matrix elements, due to the fact that the scaling variable m_{H(k)} is applied to the matrix element prior to quantization of m_{H(k)}.  When the inverse scaling is applied at the receiver, based on the quantized scaling parameter, to recover the unquantized matrix elements, there will always be some error, since unquantized scaling was used at the transmitter.  Very large errors can occur when the 3-bit scaling parameter saturates and there are large differences between the scaling used at the transmitter and the receiver.  This can be fixed by quantizing the scaling parameter m_H(k) prior to applying it at the transmitter.   (CID 11898)  
6. A change to section 21.3.11.2.1 was approved in D1.05 indicating that the beamformee removes the CSD from the channel estimate before a general agreement was made on the this issue.  The general sense of the TxBF ad hoc group when polled was that the beamformee should be removing CSD.  Any changes along these lines should be coordinated throughout the document.
The changes proposed below address all of these issues.
TGn Editor:  Make the changes indicated below to the text and equations in section 21.3.11.2.1:
In CSI Matrices feedback the transmitting STA receives the quantized MIMO channel matrix, 
[image: image1.wmf]H

, from the receiving STA. The transmitting STA then may use this matrix to compute a set of transmit steering matrices, 
[image: image2.wmf]k

Q

.  The channel matrix shall be determined from the transmitter CSD input (see Figure n52 (Transmitter block diagram for the Green Field mode packet and HT portion of the Mixed Mode packet except HT signal field) to the receiver FFT outputs (the beamformee does not remove the CSD in table n67 from the measured channel matrix). 

The MIMO channel matrix, 
[image: image3.wmf]()

Hk

, for each subcarrier 
[image: image4.wmf]k

 for which a channel matrix is to be fed back  shall be encoded as follows:

a) The maximum of the real part and the maximum of the imaginary part of each element of the matrix are found and the maximum of these is taken:
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(21-62)



b) 



c) Compute the following ratio, quantized to 3 bits in unsigned binary integer representation: 
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, and its associated linear value 
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 , where the notation 
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 indicates the largest integer that is less than or equal to 
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.
d) 



e) Each element in the matrix 
[image: image16.wmf],
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 is quantized to 
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bits in two's complement notation, to create the matrix of quantized elements, 
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,  according to the formula:
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(21-63)

Therefore each matrix is encoded using 
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 bits, where 
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 and 
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 are the number of rows and columns, respectively, in the channel matrix estimate computed by the receiving station, and Nb may have the value of 4, 5, 6, 8 bits.
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Abstract


This document contains proposed changes to the IEEE P802.11n Draft to address the following LB84 comments:


CID 11899, CID 11898, CID 7103





The changes also effect a previously decided resolution to CID 11958.


The changes marked in this document are based on TGn Draft version D1.05.


Document 06/1079r0 contains supporting material.
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