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Introduction

For CSI feedback, the channel response H to be fedback is not properly defined. In addition, if The spatial mapping matrix Qk used for sounding must be accounted for in the steering matrix computation for the subsequent beamformed transmission. This is missing in the current draft. We have a presentation, 06/1032r1, which describes the problem in more detail. With this contribution, we propose appropriate changes in the current text to accommodate the problems described in 06/1032r1. 
CIDs to cover
CID 973, 974, 975, 11959:


TGn Editor:  Change the following text in 7.4.8.8 in the line 65, page 54 and Table n34 in page 55.


A CSI matrix H for a single carrier has the structure defined in Table n34. The encoding rules for the elements of the H matrix are given in 21.3.11.2.1.
A CSI matrix for the feedback, Heff,  is defined as a response from a spatial mapping matrix input at the transmitter to FFT output at the receiver, such that Heff = HQ, where H is a frequency response from IFFT input at the transmitter to FFT output at the receiver. Heff for a single carrier has the structure defined in Table n34. The encoding rules for the elements of the Heff matrix are given in 21.3.11.2.1.

Change Table n34—Matrix coding  in clause  7.4.8.8, with the figure  as follows (Change H to Heff from submission 06/1367r0 which was already accepted)
	For each subcarrier include

{
    Carrier Matrix Amplitude of 3 bits
    For each of Nr rows in each CSI matrix in order: (1, …, Nr)

    {

                Include Nc complex coefficients of CSI matrix H Heff in order: (1, …, Nc );  each element of H Heff includes the real part of the element (Nb bits) and imaginary part of element (Nb bits) in that order

         }
}


Figure nXX — Matrix coding
CID 947:


TGn Editor:  Change the following text in 21.3.11 at the line 1, page 204.


Replace “a spatial mapping matrix Qk” with “a steering matrix Qk”.

CID 948, 949, 950:


TGn Editor:  Replace the following text in 21.3.11 from the line 40 to line 46, page 204.


When beamforming is used, the transmitter replaces xk  with  Qkxk so that the received vector is
yk=HkQkxk+n (21-61)
There are several methods of beamforming, differing in the way the transmitter acquires the knowledge of

the channel matrices Hk and on whether the transmitter or the receiver generates Qk  .


When spatial mapping is applied, the transmitter replaces xk  with  Qkxk  so that the received vector is
yk=HkQkxk+n                                                             (21-61)

The spatial mapping matrix Qk  can be either direct mapping, spatial expansion or beamforming steering matrix as described in 21.3.10.10.1. The beamforming steering matrix that is computed (or updated) from a new channel measurement replaces the existing Qk for the next beamformed data transmission
There are several methods of beamforming, differing in the way the transmitter acquires the knowledge of

the channel matrices and on whether the transmitter or receiver generates steering matrices.
CID 951, 1072, 4144:


TGn Editor:  Replace the following text in 21.3.11.2 from the line 9 to line 11,  page 205.

In explicit beamforming, in order for STA A to transmit a beamformed packet to STA B, STA B measures

the channel matrices and sends STA A either the mapping matrices Qk to use, or the channel matrices Hk.
In explicit beamforming, in order for STA A to transmit a beamformed packet to STA B, STA B measures the channel matrices and sends STA A either the effective channel Heff,k= HkQk, or the beamforming matrix Vk for STA A to determine a steering matrix Qsteer,k = QkVk, where Qk is the orthonormal spatial mapping matrix which was used to transmit the sounding packet that elicited the Vk feedback. When new steering matrix Qsteer,k is found, Qsteer,k may replace Qk for the next beamformed data transmission.
CID 952, 10286:


TGn Editor:  Replace the following text in 21.3.11.2.1 from the line 19 to line 21,  page 205.

In CSI Matrices feedback the transmitting STA receives the quantized MIMO channel matrix,H, from the

receiving STA. The transmitting STA then may use this matrix to compute a set of transmit steering matrices,Q.

In CSI Matrices feedback the transmitting STA receives the quantized MIMO channel matrix from the

receiving STA, where the MIMO channel matrix is defined a response from the transmitter spatial mapping input to the receiver FFT output (the beamformee removes the CSD in table n70 from the measured channel matrix). The transmitting STA then may use this matrix to compute a set of transmit steering matrices, Qk. 
CID 954:


TGn Editor:  Change the following text in 21.3.11.2.2 from the line 59 to line 62, page 205.

In non compressed steering matrix feedback, the receiving STA removes the CSD in table n70 from the measured channel before computing a set of matrices computes a set of matrices for feedback to the transmitter. These matrices are assembled into an action frame as described in 7.4.8.9. The transmitter can then apply these matrices directly as the spatial mapping matrices Qk. The transmitter can use these matrices to determine the steering matrices Qk.
TGn Editor:  Change the following text in 21.3.11.2.3 (the first paragraph in 06/1334r4 which was already accepted).

In compressed steering matrix feedback, the receiving station computes a set of compressed unitary matrices for feedback to the transmitter. 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 compressed in the form of angles, which the transmitter can use to de-compress the matrices and determine the steering matrices
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. These matrices are compressed in the form of angles which are assembled into an action frame as described in 7.4.8.10. The transmitter can use these angles to de-compress matrices and determine the steering matrices
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CID 969:


TGn Editor:  Withdrawn

CID 968, 1073, 4161:


TGn Editor:  Add the following text at the end of 21.3.12.3 in page 210.


The sounding PPDU may have non-identity spatial mapping matrix Qk. Over different RAs, Qk may vary.
Notice: This document has been prepared to assist IEEE 802.11. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.
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Abstract


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


CID 968, CID 969, CID 1073, CID 4161, CID 11959, CID 947, CID 948, CID 949, CID 950, CID 951, CID 952, CID 954,  CID 1072, CID 4144, CID 10286, CID 973, CID 974, CID 975
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