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Introduction

There is still an ambiguity in tone index when grouping applies for the explicit feedback. To avoid the confusion, we propose to change the tone index to be symmetric over DC tone. 
This document also includes a couple of comments to unify the format over CSI, Non-compressed and Compressed explicit feedback options from 7.4.8.8 to 7.4.8.10.
CIDs to cover
CID 984, 985


These comments are accepted unanimously, but text to instruct the editor is missing. This document provides the resolution.
CID 11460


We propose to reject this comment because the example is already included in 7.4.8.9.

CID 2291, 2292, 12098, 12100
When grouping applies, the tone indices are different for positive tones and negative tones as follows, which causes confusion.

Subcarriers are sent in order according to the following sequence. For 20 MHz bandwidth operation:
−28;−28+ Ng;−28+2Ng.........−1;1;1+Ng;1+2Ng....28


For 40 MHz bandwidth operation:
−58;−58+ Ng;−58+2Ng.........−2;2;2+ Ng;2+2Ng....58


What we propose is

Subcarriers are sent in order according to the following sequence. For 20 MHz bandwidth operation:
−28;−28+ Ng;−28+2Ng;... ;−28+mNg;−1;1;28-mNg;…; ;28-Ng;28


where 
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, i.e., m is the maximum integer not exceeding (28-2)/Ng.


For 40 MHz bandwidth operation:
−58;−58+ Ng;−58+2Ng;... ;−58+nNg;−2;2;58-nNg;…; ;58-Ng;58

where 
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, i.e., n is the maximum integer not exceeding (58-3)/Ng.
Proposal to change

In 7.4.8.8

TGn Editor:  Add the following text at the line 23 in page 56.

Grouping is a method to group adjacent tones to reduce the network overhead. The tone index to represent the group is defined in Table n35 and in Table n36.

TGn Editor:  Change the Table n35and Table n36 in page 56.

Table 35 – CSI Matrices Report for 20MHz

	Field
	Size
	Meaning

	SNR in Rx channel 1
	8 bits
	Signal to Noise Ratio in the first Rx chain of the STA sending the report.

	(
	
	

	SNR in Rx channel Nr
	8bits
	Signal to Noise Ratio in the Nr'th Rx chain of the STA sending the report.

	CSI Matrix for Carrier -28
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	CSI Matrix for Carrier -28+Ng
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	…
	
	

	CSI Matrix for Carrier -28+mNg
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	CSI Matrix for carrier -1
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	CSI Matrix for carrier 1
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	CSI Matrix for carrier 1+Ng 28-mNg
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	…
	
	

	CSI Matrix for Carrier 28-Ng
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	CSI Matrix for carrier 28
	3+2× Nb×Nc×Nr  bits
	CSI Matrix


where 
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, i.e., m is the maximum integer not exceeding 26/Ng.
Table 36 – CSI Matrices Report for 40MHz

	Field
	Size
	Meaning

	SNR in Rx channel 1
	8 bits
	Signal to Noise Ratio in the first Rx chain of the STA sending the report.

	(
	
	

	SNR in Rx channel Nr
	8bits
	Signal to Noise Ratio in the Nr'th Rx chain of the STA sending the report.

	CSI Matrix for Carrier -58
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	CSI Matrix for Carrier -58 + Ng
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	…
	
	

	CSI Matrix for Carrier -58 + nNg
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	CSI Matrix for carrier -2
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	CSI Matrix for carrier 2
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	CSI Matrix for carrier 2+ Ng 58 - nNg
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	…
	
	

	CSI Matrix for Carrier 58 - Ng
	3+2× Nb×Nc×Nr  bits
	CSI Matrix

	CSI Matrix for carrier 58
	3+2× Nb×Nc×Nr  bits
	CSI Matrix


where 
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, i.e., n is the maximum integer not exceeding 55/Ng.

In 7.4.8.9
TGn Editor:  Add the following text at the line 44 in page 58.

Grouping is a method to group adjacent tones to reduce the network overhead. The tone index to represent the group is defined in Table n42 and in Table n43.

TGn Editor:  Change the following text in 7.4.8.9 in line 45, page 58.


For example in a 20 MHz channel and Ng=4 steering beamforming matrices are sent on carrier -26, -22, -18, -14, -10, -6, -2, -1, 1, 5, 9, 13, 17, 21, 25, 26.  -28, -24, -20, -16, -12, -8, -4, -1, 1, 4, 8, 12, 16, 20, 24, 28.

TGn Editor:  Change the Table n42and Table n43 in page 59 and page 60.
Table 42 – Non-compressed Beamforming Matrices Report for 20MHz

	Field
	Size
	Meaning

	SNR in stream 1
	8 bits
	Average Signal to Noise Ratio in the STA sending the report for stream 1

	(
	
	

	SNR in stream Nc
	8bits
	Average Signal to Noise Ratio in the STA sending the report for stream Nc.

	Beamforming Matrix V for Carrier -28
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier -28+Ng
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	…
	
	

	Beamforming Matrix V for Carrier -28+mNg
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier -1
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier 1
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier 1+ Ng 28-mNg
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	…
	
	

	Beamforming Matrix V for Carrier 28-Ng
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier 28
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V


where 
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, i.e., m is the maximum integer not exceeding 26/Ng.
Table 1 – Non-compressed Beamforming Matrices Report for 40MHz

	Field
	Size
	Meaning

	SNR in stream 1
	8 bits
	Average Signal to Noise Ratio in the STA sending the report for stream 1

	(
	
	

	SNR in stream Nc
	8bits
	Average Signal to Noise Ratio in the STA sending the report for stream Nc.

	Beamforming Matrix V for Carrier -58
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier -58+Ng
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	…
	
	

	Beamforming Matrix V for Carrier -58+nNg
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	Beamforming Matrix V for carrier -2
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	Beamforming Matrix V for carrier 2
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier 2+ Ng 58-nNg
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	…
	
	

	Beamforming Matrix V for Carrier 58-Ng
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V

	Beamforming Matrix V for carrier 58
	2× Nb×Nc×Nr  bits
	Beamforming Matrix V


where 
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, i.e., n is the maximum integer not exceeding 55/Ng.

In 7.4.8.10
TGn Editor:  Add the following text at the second column of Table n48 in page 62.

Replace “Number of angles” with “Number of angles (Na)”.

TGn Editor:  Replace the following text from the line 30 to line 40 in page 63.
Subcarriers are sent in order according to the following sequence. For 20 MHz bandwidth operation:

−28;−28+ Ng;−28+2Ng.........−1;1;1+Ng;1+2Ng....28


For 40 MHz bandwidth operation:

−58;−58+ Ng;−58+2Ng.........−2;2;2+ Ng;2+2Ng....58

The Compressed beamforming matrices report for 20MHz has the structure defined in Table n<xx>:

The Compressed beamforming matrices report for 40MHz has the structure defined in Table n<yy>:
Table <xx> – Compressed Beamforming Matrices Report for 20MHz

	Field
	Size
	Meaning

	SNR in stream 1
	8 bits
	Average Signal to Noise Ratio in the STA sending the report for stream 1

	(
	
	

	SNR in stream Nc
	8bits
	Average Signal to Noise Ratio in the STA sending the report for stream Nc.

	Beamforming Matrix V for Carrier -28
	Na×(b+b )/2  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier -28+Ng
	Na×(b+b )/2  bits
	Beamforming Matrix V

	…
	
	

	Beamforming Matrix V for Carrier -28+mNg
	Na×(b+b )/2  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier -1
	Na×(b+b )/2  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier 1
	Na×(b+b )/2  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier 28-mNg
	Na×(b+b )/2  bits
	Beamforming Matrix V

	…
	
	

	Beamforming Matrix V for Carrier 28-Ng
	Na×(b+b )/2  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier 28
	Na×(b+b )/2  bits
	Beamforming Matrix V


where 
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, i.e., m is the maximum integer not exceeding 26/Ng, and Na is the number of angles used for beamforming matrix V (see Table n48).
Table <yy> – Compressed Beamforming Matrices Report for 40MHz

	Field
	Size
	Meaning

	SNR in stream 1
	8 bits
	Average Signal to Noise Ratio in the STA sending the report for stream 1

	(
	
	

	SNR in stream Nc
	8bits
	Average Signal to Noise Ratio in the STA sending the report for stream Nc.

	Beamforming Matrix V for Carrier -58
	Na×(b+b )/2  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier -58+Ng
	Na×(b+b )/2  bits
	Beamforming Matrix V

	…
	
	

	Beamforming Matrix V for Carrier -58+nNg
	Na×(b+b )/2  bits
	Beamforming Matrix V

	Beamforming Matrix V for carrier -2
	Na×(b+b )/2  bits
	Beamforming Matrix V

	Beamforming Matrix V for carrier 2
	Na×(b+b )/2  bits
	Beamforming Matrix V

	Beamforming Matrix V for Carrier 58-nNg
	Na×(b+b )/2  bits
	Beamforming Matrix V

	…
	
	

	Beamforming Matrix V for Carrier 58-Ng
	Na×(b+b )/2  bits
	Beamforming Matrix V

	Beamforming Matrix V for carrier 58
	Na×(b+b )/2  bits
	Beamforming Matrix V


where 
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, i.e., n is the maximum integer not exceeding 55/Ng, and Na is the number of angles used for beamforming matrix V (see Table n48).
TGn Editor:  Replace the following text from the line 44 to line 46 in page 63.

For example, 40 MHz operation with Ng=2 would have subcarriers in the following order:

[-58,-56….-4,-2,2,4…….56,58].

Grouping is a method to group adjacent tones to reduce the network overhead. The tone index to represent the group is defined in Table <xx> and in Table <yy>.

For example in a 40Mhz channel and Ng=4 beamforming matices are sent on carrier -58, -54, -50, …, -6, -2, 2, 6, …, 50, 54, 58.
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Abstract


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


CID 2291, CID 2292, CID 12098, CID 12100, CID 984, CID 985, CID 11460





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