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Introduction

CID 2256 addresses the concern about the confusion of the dimension of the matrix. From the draft, subcluases 7.4.8.6 and 7.4.8.7 are about the implicit feedback cases where the channel measurement occurs at the transmitter sending the beamformed packet, while the draft does not clarify it. We propose to change some text to make clear that those subclauses describe such cases to avoid any confusion. This document includes some text change proposed in 06/886r3 which are already accepted such as Sounding Time Stamp and values of unused bits.
Reference
11-06-886r3 lb84-comment-resolution-explicit-feedback-submission.doc
CID 2256
TGn Editor: Modify the description of Calibration in the Table n19 (line 11, page 40) as follows:

Replace “MIMO Channel Measurement Report” with “MIMO Reciprocal Channel Measurement Report”.

TGn Editor: Change the Meaning in Action field value of “4” in the Table n22 (line 47, page 46) as follows:

Replace “MIMO Channel Measurement Report” with “MIMO Reciprocal Channel Measurement Report”.

TGn Editor: Replace the title of 7.4.8.6 as follows:


Replace “MIMO Channel Measurement” with “MIMO Reciprocal Channel Measurement”.

TGn Editor: Change the first sentence of 7.4.8.6 as follows:


The MIMO Reciprocal Channel Measurement frame is a management action frame is of category HT. The format of the MIMO Reciprocal Channel Measurement frame body is defined in Table n27.
TGn Editor: Insert the text ("x") in the first two columns of figure n25 in 7.4.8.6 (Ed: Transmit beamforming control field) as follows:

	B0    B1
	B2   B3
	B4      B5
	B6
	B7
	B8     B11
	B12  B15

	Nrx

	Ntx
	Calibration Sequence
	Calibration Complete
	Explicit Channel Feedback
	Explicit Feedback Format
	Reserved


Figure n25—Transmit Beamforming Control field
TGn Editor: Change line 60-62 in page 50 as follows:

 The MCMR Segment Sequence (1 octet) contains the segment sequence number when the MIMO Reciprocal Channel Measurement Report has been segmented. The MCMR Segment Sequence of the first segment is 0. The complete MIMO Reciprocal Channel Measurement Report contains Ns × Ni × Nr Nst ( Ntx ( Nrx complex coefficients. 
TGn Editor: Change line 29 in page 50 as follows:

Hence the total length of the complete MIMO Reciprocal Channel Measurement Report is 3 × Ns × Ni × Nr 3 × Nst ( Ntx ( Nrx octets.

TGn Editor: Change figure n27 as follows 

Figure n27: Encoding of MIMO Reciprocal Channl Measurement Report (40MHz)
	For each subcarrier in the following order: (-58, …-2, 2, …,  +58), include

{

    For each of Nitx antennas at the initiating STA in order: (1, …, Nitx)

    {

        Include Nrx complex coefficients one for each antenna at the         

        receiving STA in order: (1, …, Nrx )

    }

}


TGn Editor: Change figure n28 as follows

Figure n28: Encoding of MIMO Reciprocal Channel Measurement Report (20MHz)
	For each subcarrier in the following order: (-28, …-1, 1, …,  +28), include

{

    For each of Nitx antennas at the initiating STA in order: (1, …, Nitx)

    {

        Include Nrx complex coefficients one for each antenna at the         

        receiving STA in order: (1, …, Nrx )

    }

}


TGn Efitor: Change the text from line 64 in Page 51 to line 21 in page 52 as follows:

The complete MIMO Reciprocal Channel Measurement Report may need to be transmitted using more than one MAC frame. For example, with Nst = 114, Nitx = 2, Nrx = 2, there are 1368 octets (456 coefficients) in a single MIMO Reciprocal Channel Measurement Report element. The maximum length of the MIMO Reciprocal Channel Measurement Report field is 5472 octets (1824 coefficients) for the case with Nst = 114, Nitx = 4, and Nrx = 4. If the MIMO Reciprocal Channel Measurement Report is longer than 1368 octets, the first 1368 octets are included in the first frame (MCMR Segment Sequence = 0) and the remaining octets are included in subsequent frames (MCMR Segment Sequence = 1, 2, etc.).

TGn Editor: Modify lines 59-65 in page 52 as follows:

The values of the three fields Nrx, Nitx, and Calibration Sequence are set to the same values as in the received MIMO Reciprocal Channel Measurement Report.

The Reciprocity Correction Vector contains Nst × Nrx complex coefficients. Each complex coefficient (3 octets) is represented by its 12-bit twos complement real and 12-bit twos complement imaginary parts (see Table n29). The order of correction vector coefficients is as shown in Figure n29 and Figure n30.

TGn Editor: Modify figure 29 (Ed: Encoding of the Reciprocity Correction Vector (40MHz)) as follows:

	For each subcarrier in the following order: (-58, …-2, 2, …,  +58), include

{

    Include Nrx complex coefficients one for each antenna at the 

    receiving STA in order: (1, …, Nrx )

}


TGn Editor: Modify Figure n30 (Ed: Encoding of the Reciprocity Correction Vector (20MHz)) as follows:

	For each subcarrier in the following order: (-28, …-1, 1, …,  +28), include

{

    Include Nrx complex coefficients one for each antenna at the 

    receiving STA in order: (1, …, Nrx )

}


TGn Editor: Modify the description of “A responder in a calibration exchange” in the Table n56 in 9.17.2.1 as follows:

Replace “MIMO Channel Measurement Report” with “MIMO Reciprocal Channel Measurement Report”.

TGn Editor: Change the description of the frame from STA B in Step 2 in the Figure n45 in 9.17.2.2.2 (page 112) as follows:

Replace “MIMO Channel Measurement Report” with “MIMO Reciprocal Channel Measurement Report”.

TGn Editor: Replace the word in the first sentence in line 31in 9.17.2.1 (page 112) as follows:

Replace “MIMO Channel Measurement Report” with “MIMO Reciprocal Channel Measurement Report”.

TGn Editor: Change the paragraph from line 31 to line 47 in 9.17.2.1 (page 112) as follows:

When the MIMO channel measurements become available at STA B, STA B sends one or more MIMO Reciprocal Channel Measurement frames that contain the MIMO Reciprocal Channel Measurement Report (Step 2 in Table n45). STA B sets the Calibration Complete field to 1 in this packet in case the STA B is not capable of transmit beamforming or does not desire to obtain its Reciprocity Correction matrices from STA A. In this case STA A does not send a Reciprocity Correction frame and the calibration procedure is complete.

In case that both STAs are capable of transmit beamforming, once STA A has the MIMO Reciprocal Channel Measurement Report from STA B, along with its local channel measurement measured from the Calibration Sounding Response transmitted by STA B, STA A can compute the correction matrices required for both itself and STA B (Step 3 in Table n45). If STA B did not set the Calibration Complete field to 1 in the MIMO Reciprocal Channel Measurement frame to 1, STA A transmits the Reciprocity Correction frame to complete the calibration procedure (Step 4 in Table n45). The message includes the Reciprocity Correction Vector for STA B that provides reciprocity correction on the receive channel estimates at STA B. STA B applies the supplied reciprocity correction to its transmit chain. The Calibration Complete field in the Reciprocity Correction frame is set to 1.

CID 2256, 3809, 12011
TGn Editor: Modify the Table n27 in 7.4.8.6 and Table n29 in 7.4.8.7 (including title) as follows:

Table n27 – MIMO Reciprocal Channel Measurement
	Order
	Information
	Name
	Size (octets)
	Value

	1
	Category
	HT
	1
	7


	2
	Action
	MIMO Reciprocal Channel Measurement Report 
	1 
	4

	3
	Transmit Beamforming Control
	Transmit Beamforming Control
	2
	See Figure n25


	4
	MCMR Segment Sequence
	MCMR Segment Sequence
	1
	See text

	5
	Explicit Feedback Sequence

Sounding Time Stamp
	Explicit Feedback Sequence

Sounding Time Stamp
	1  

4
	Reserved

	6
	MIMO Reciprocal Channel Measurement Report
	MIMO Reciprocal Channel Measurement Report
	3 × Nst × Ntx × Nrx
	See Figure n27and Figure

n28


	Where

Nst = Number of subcarriers in the Sounding HT-LTF

Nrx = Number of antennas at the STA transmitting the MIMO Reciprocal Channel Measurement

Ntx = Number of antennas at the STA to which the frame is directed


Table n29 – Reciprocity Correction

	Order
	Information
	Name
	Size

(octets)


	Value

	1
	Category
	HT
	1
	7


	2
	Action
	Reciprocity Correction 
	1 
	5

	3
	Transmit Beamforming Control
	Transmit Beamforming Control
	2
	See Figure n25


	4
	MCMR Segment Sequence
	MCMR Segment Sequence
	1
	See text

	5
	Explicit Feedback Sequence

Sounding Time Stamp
	Explicit Feedback Sequence

Sounding Time Stamp
	1  

4
	Reserved

	6
	Reciprocity Correction Vector
	Reciprocity Correction Vector
	3 × Nst × Nrx
	See text

	Where

Nst = Number of subcarriers in the Calibration Training symbols

Nrx = Number of antennas at the STA to which this frame is directed


CID 2256, 3808
TGn Editor: Modify the Table n28 in 7.4.8.6 as follows:

Table n28—Use of transmit beamforming control fields (MIMO Reciprocal Channel measurement)
	Field
	Description

	Nrx Index
	Number of antennas at the STA transmitting the MIMO Reciprocal Channel Measurement Report, less one

Set to 0 for 1 antenna

Set to 1 for 2 antennas

Set to 2 for 3 antennas

Set to 3 for 4 antennas

	Ntx Index
	Number of antennas at the STA to which the frame is addressed, less one

Set to 0 for 1 antenna

Set to 1 for 2 antennas

Set to 2 for 3 antennas

Set to 3 for 4 antennas

	Calibration sequence
	The value of this field is unchanged for the frame exchanges during one calibration procedure



	Calibration complete
	The Calibration Complete field is set to 1 if the STA transmitting the MIMO Reciprocal Channel Measurement frame(s) declares the calibration procedure complete without requiring the receiving STA to transmit a Reciprocity Correction Vector frame.

	Explicit Channel Feedback
	Set to 0



	Explicit

Feedback

Format
	Set to 0000



CID 7821
TGn Editor: Modify the Table n30 in 7.4.8.7 as follows:

Table n30—Use of transmit beamforming control fields (MIMO Reciprocal Channel measurement)
	Field
	Description

	Nrx Index
	Number of antennas at the STA transmitting the MIMO Reciprocal Channel Measurement Report, less one

Set to 0 for 1 antenna

Set to 1 for 2 antennas

Set to 2 for 3 antennas

Set to 3 for 4 antennas

	Ntx Index
	Number of antennas at the STA to which the frame is addressed, less one

Set to 0 for 1 antenna

Set to 1 for 2 antennas

Set to 2 for 3 antennas

Set to 3 for 4 antennas

	Calibration sequence
	The value of this field is unchanged for the frame exchanges during one calibration procedure



	Calibration complete
	The Calibration Complete field is set to 1



	Explicit Channel Feedback
	Set to 0



	Explicit

Feedback

Format
	Set to 0000
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Abstract


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


2256, 3808, 3809, 7821, and 12011 in relation to 7.4.8.6





The changes marked in this document are based on TGn Draft version D1.03.
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