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Introduction

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, 06/1032r5, which describes the problem in more detail. With this contribution, we propose appropriate changes in the current text to accommodate the problems described in 06/1032r5, except the definition of Heff, which will be covered by another submission. 
Background
Qk in Spatial mapping block in Figure n52 can be called either “Spatial Mapping matrix” when it is used in a sounding packet, or “Steering matrix” when it is used in beamformed packet. In order to differentiate them, Qsteer,k is introduced for a Steering matrix only for a mathematical notation in this document.

Vk is the matrix to be fedback for Non-Compressed feedback and Compressed feedback, which can be used to determine Qsteer,k at the beamformer. Vk is called “Beamforming Feedback matrix”.
CIDs to cover
CID 973, 975:


TGn Editor:  Change the following Figure n31 in page 49.


A CSI matrix HHeff for a single carrier has the structure defined in Table n34. The encoding rules for the elements of the HHeff matrix are given in 21.3.11.2.1.
TGn Editor: Change Figure n31—CSI Matrix coding in clause 7.3.1.33, with the figure as follows 
	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 n31 — CSI Matrix coding
CID 945,4142:


TGn Editor:  Change the following text in 21.3.10.10.1 at the line 45, page 246.

c) Beamforming Steering Matrix: In this case, Qk is any matrix that improves the reception in the receiver based on some knowledge of the channel between the transmitter and the receiver. With transmit beamforming with explicit feedback, the steering matrix Qk is a result of feedback determined using either Heff for CSI feedback or Vk for Non-Compressed and Compressed Matrices feedback from the STA to which the beamformed packet is addressed.
CID 947:


TGn Editor:  Change the following text in 21.3.11 at the line 50, page 251.


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 25 to line 32, page 252.


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 beamforming is used, the transmitter replaces xk  with  Qkxk  so that the received vector is
yk=HkQkxk+n                                                             (21-61)

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 63 to line 65, page 252.

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, or the beamforming feedback matrix Vk for STA A to determine a steering matrix Qsteer,k = QkVk with Vk found from HkQk, 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. 

Note -  Qsteer,k is a mathematical term to update a new steering matrix for Qk in the next beamformed data transmission.
CID 954:


TGn Editor:  Change the following text in 21.3.11.2.2 from the line 50 to line 55, page 253.

In non compressed steeringbeamforming matrix feedback, the receiving STA removes the space-time stream CSD in table n61 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(MIMO Non-compressed Beamforming Feedback frame format). 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 21.3.11.2.3at line 6 to line 9 in page 254.
In compressed steering matrix feedback, the receiving STA computes a set of compressed unitary 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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 In compressed beamforming matrix feedback, the receiving STA removes the space-time stream CSD in table n61 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 are assembled into an action frame as described in 7.4.8.10(MIMO Compressed Beamforming Feedback frame format). The transmitter can use these angles to de-compress matrices and determine the steering matrices
[image: image2.wmf]k

Q

.
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 258.


The sounding PPDU may have non-identity spatial mapping matrix Qk. Over different RAs, Qk may vary.
CID 947, 948, 949:

TGn Editor: Q is either a Steering matrix (for a beamformed packet) or a Spatial mapping matrix (for a sounding packet), and V is a Beamforming Feedback matrix (for a feedback packet). Change the names as follows. [NOTE: Not all of “steering” are replaced by “beamforming”. Please follow the instruction strictly.]
Replace “non-compressed steeting matrix” with “non-compressed beamforming feedback matrix” and “compressed steering matrix” with “compressed beamforming feedback matrix” in Table n7, page 20.

Replace “steering” with “beamforming feedback” from line 21 to line 23, line 54 to line 57, page 42.

Replace “steering” with “beamforming feedback” in the title of 7.3.1.34, page 49.

Replace “steering” with “beamforming feedback” from line 30 to line 65, page 49.

[Changes for the Title of Table n19/n20 are already in 06/1626] (No action is required if 06/1626 is accepted)
Replace “steering” with “beamforming feedback” in the title of 7.3.1.35, page 50.

Replace “steering” with “beamforming feedback” from line 63, page 50 to line 55, page 52 (any words in 7.3.1.35)

Replace “steering” with “beamforming” in Figure n42, page 60

Replace “steering” with “beamforming” in Table n25, page 61

Replace “steering” with “beamforming feedback” in Table n28, page 68
Replace “steering” with “beamforming feedback” in 7.4.8.9 and 7.4.8.10 (including title and Tables) (page 73 to 75)

Replace “steering” with “beamforming feedback” in Table 76, page 107.

Replace “steering” with “beamforming feedback” line 5 to line 9, page 134

Replace “steering matrices feedback” with “beamforming feedback matrices” line 3, page 135

Replace “steering” with “beamforming feedback” line 65, page 138

Replace “steering” with “beamforming feedback” line 4 to line 8, page 139

Replace “steering” with “beamforming” line 37 to line 46 (except CSI/Steering), page 139

Replace “steering” with “beamforming feedback” line 54 to line 59 (except CSI/Steering), page 139

Replace “steering” with “beamforming feedback” line 64 to line 65, page 140

Replace “steering” with “beamforming” line 39, page 146

Replace “steering” with “beamforming” in the title of 21.3.11.2.2 and the first sentence, page 253

Replace “steering” with “beamforming feedback” in all other sentences of 21.3.11.2.2, page 253
Replace “steering” with “beamforming” in the title of 21.3.11.2.3, page 254

Replace “steering” with “beamforming” in the line 6, page 254

Replace “steering” with “beamforming feedback” from line 32 to line 38, page 256

Change the sentence at line 38 in page 256 as follows,


A transmitter shall not re-order the columns of the steering beamforming feedback matrices to determine steering matrices.

Replace “Steering” with “Beamforming” in Table n87, page 279

Replace “steering” with “beamforming feedback” page 311

Replace “Steering” with “Beamforming” line 65, page 348

Replace “Steering” with “Beamforming”, page 349 and page 350

Replace “steering” with “beamforming feedback” line 7 and line 49, page 351

Replace “Steering” with “Beamforming” line 35 and line 55, page 351
Replace “steering” with “beamforming feedback” line 3, line 32 and line 48, page 352

Replace “Steering” with “Beamforming” line 23, line 39, page 352

Replace “Steering” with “Beamforming”, page 361
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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 947, CID 948, CID 949, CID 950, CID 951, CID 954,  CID 1072, CID 4144, CID 973, CID 975, CID 4162, CID 945, CID 4142





CID 974, CID 952, CID 3991, CID 10286, CID 11959 will be covered with another submission.





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