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“As it currently is (In D1.01) Format”:

Insert the following new subclause:

7.4.7.10  MIMO Compressed Steering

The MIMO Compressed Steering management action frame is of category HT. The format of its frame body is defined in Table n2

EDITORIAL NOTE—Insert the Category code for HT obtained from the 802.11 ANA in the table below.

Table n2— MIMO Compressed Steering

	Order
	Information
	Name
	Size
	Value

	1
	Category
	HT
	1
	<ANA>

	2
	Action
	MIMO Compressed Steering 
	1 
	8

	3
	CSI Matrices Control
	CSI Matrices Control
	2
	See text.

	4
	MCMR Segment Sequence
	MCMR Segment Sequence
	1
	Reserved

	5
	Receiver SNR
	RX SNR
	1
	Average Signal to Noise Ratio in the STA sending the report.

	6
	Explicit Feedback Sequence
	Explicit Feedback Sequence
	1
	See text

	7
	Quantized Steering Matri ces Feedback Information
	Quantized Steering Matrices Feedback Information
	Vari able
	See text


The size of the Quantized Steering Matrices Feedback Information field depends on the values in the format field in the CSI Matrices control field.

The CSI Matrices Control field is defined in Figure nxx and used as defined in Table nxx.

Table n2— Use of CSI Matrices Control fields (MIMO Compressed Steering)

	Field
	Description

	Nc
	Number of columns in the steering matrix V

	Nr
	Number of rows in the steering matrix V

	Explicit Channel Feedback Format
	See Table n (Explicit Feedback Format field (MIMO Compressed Steering))


In a MIMO Compressed Steering frame, the Explicit Feedback Format field is defined in Table n (Explicit Feedback Format field (MIMO Compressed Steering)).

Table n2— Explicit Feedback Format field (MIMO Compressed Steering)

	Field
	Length
	Values
	Meaning

	Grouping (Ng)
	2 bits
	00
	Ng=1 (No Grouping)

	
	
	01
	Ng=2

	
	
	10
	Ng=4

	
	
	11
	Reserved

	Codebook information 
	2 bits
	00
	1 bit for , 3 bits for 

	
	
	01
	2 bits for , 4 bits for 

	
	
	10
	3 bits for , 5 bits for 

	
	
	11
	4 bits for , 6 bits for 


Each compressed steering matrix feedback has a unique sequence number encoded in the Explicit Feedback Sequence field. This is incremented between measurements.

The Quantized Steering Matrices Feedback Information field contains channel matrix elements indexed in order of data subcarrier index and angle. This simplifies the interpolation angles between subcarriers, if grouping other than 1 is employed. The explanation on how these angles are generated from the steering ma​trix V is given in  (Error! Reference source not found.). 

The angles are sent in order given in Table n (Order of angles in the Quantized Steering Matrices Feedback Information field).

Table n2— Order of angles in the Quantized Steering Matrices Feedback Information field

	V(f)
	Number of angles
	The order of angles in the Quantized Steering Matrices Feedback Information field

	2x1
	2
	f11, y21

	2x2
	2
	f11, y21

	3x1
	4
	f11, f21, y21, y31, 

	3x2
	6
	f11, f21, y21, y31, f22, y32 

	3x3
	6
	f11, f21, y21, y31, f22, y32

	4x1
	6
	f11, f21, f31, y21, y31, y41

	4x2
	10
	f11, f21, f31, y21, y31, y41, f22, f32, y32, y42

	4x3
	12
	f11, f21, f31, y21, y31, y41, f22, f32, y32, y42, f33, y43

	4x4
	12
	f11, f21, f31, y21, y31, y41, f22, f32, y32, y42, f33, y43


The angles are quantized according to the following formulae:
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is the number of bits used to quantize and 
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is the number of bits used to quantize (See Explicit Feedback Format field (MIMO Compressed Steering)47).

All angles are transmitted LSB to MSB.

Subcarriers are sent in order according to the following sequence. For 20 MHz bandwidth operation:
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For 40 MHz bandwidth operation:

[image: image8.wmf]
For example, 40 MHz operation with Ng=2 would have subcarriers in the following order:


[-58,-56….-4,-2,2,4…….56,58].

Example: 2x2, 20 MHz, no grouping, bits for each  = 3, bits for each =5. Each ij over all tone indices has 168 bits. Each ij over all tone indices has 280 bits.

	Bits
	b1 to b5
	b6 to b10
	…
	b276 to b280
	b281 to b283
	b284 to b286
	…
	b446 to b448

	data
	11(f-28)
	11(f-27)
	…
	11(f28)
	21(f-28)
	21(f-27)
	…
	21(f28)


Example: 4x2, 40 MHz, 4 tone grouping, ,  = 4. Each ij over all tone indices has 120 bits. Each ij over all tone indices has 60 bits.

	Bits
	b1 to b4
	b5 to b8
	…
	b117 to b120
	b121 to b124
	…
	b361 to b362
	…
	b661 to b664
	…
	b899 to b900

	data
	11(f-58)
	11(f-54)
	…
	11(f58)
	21(f-58)
	…
	21(f-58)
	…
	32(f-58)
	…
	42(f58)


“Table format, plus fields in the right places” (In D1.01):

(The issue here is that the fields named in the action table have to be defined in the appropriate place.  Each such named field or element requires its own subclause)
Insert the following new subclause:

Table n2— MIMO Compressed Steering

The MIMO Compressed Steering management action frame is of category HT. The format of its frame body is defined in Table n (MIMO Compressed Steering).

The Category code is set to 1 (representing HT)
The Action code is set to 42 (represening fish).
The CSI Matrices Control field is defined 7.1.2.3.4
(Etc... with the other fields)
Table n1— MIMO Compressed Steering

	Order
	Information
	Name
	Size
	Value

	1
	Category
	HT
	1
	<ANA>

	2
	Action
	MIMO Compressed Steering 
	1 
	8

	3
	CSI Matrices Control
	CSI Matrices Control
	2
	See text.

	4
	MCMR Segment Sequence
	MCMR Segment Sequence
	1
	Reserved

	5
	Receiver SNR
	RX SNR
	1
	Average Signal to Noise Ratio in the STA sending the report.

	6
	Explicit Feedback Sequence
	Explicit Feedback Sequence
	1
	See text

	7
	Quantized Steering Matri ces Feedback Information
	Quantized Steering Matrices Feedback Information
	Vari able
	See text


7.3.1.18  The Quantized Steering Matrices Feedback field

The size of the Quantized Steering Matrices Feedback Information field depends on the values in the format field in the CSI Matrices control field.

7.3.1.11  The CSI Matrices Control field

The CSI Matrices Control field is defined in Figure n (Error! Reference source not found.) and used as defined in 

7 Use of CSI Matrices Control fields (MIMO Compressed Steering)

	Field
	Description

	Nc
	Number of columns in the steering matrix V

	Nr
	Number of rows in the steering matrix V

	Explicit Channel Feedback Format
	See Table n (Explicit Feedback Format field (MIMO Compressed Steering))


7.4.7.11  Explicit Feedback Format field 

In a MIMO Compressed Steering frame, the Explicit Feedback Format field is defined in Table n (Explicit Feedback Format field (MIMO Compressed Steering)).

7 Explicit Feedback Format field (MIMO Compressed Steering)

	Field
	Length
	Values
	Meaning

	Grouping (Ng)
	2 bits
	00
	Ng=1 (No Grouping)

	
	
	01
	Ng=2

	
	
	10
	Ng=4

	
	
	11
	Reserved

	Codebook information 
	2 bits
	00
	1 bit for , 3 bits for 

	
	
	01
	2 bits for , 4 bits for 

	
	
	10
	3 bits for , 5 bits for 

	
	
	11
	4 bits for , 6 bits for 


Each compressed steering matrix feedback has a unique sequence number encoded in the Explicit Feedback Sequence field. This is incremented between measurements.

7.4.7.11  The Quantized Steering Matrices Feedback Information field

The Quantized Steering Matrices Feedback Information field contains channel matrix elements indexed in order of data subcarrier index and angle. This simplifies the interpolation angles between subcarriers, if grouping other than 1 is employed. The explanation on how these angles are generated from the steering ma​trix V is given in  (Error! Reference source not found.). 

The angles are sent in order given in Table n (Order of angles in the Quantized Steering Matrices Feedback Information field).

7 Order of angles in the Quantized Steering Matrices Feedback Information field

	V(f)
	Number of angles
	The order of angles in the Quantized Steering Matrices Feedback Information field

	2x1
	2
	f11, y21

	2x2
	2
	f11, y21

	3x1
	4
	f11, f21, y21, y31, 

	3x2
	6
	f11, f21, y21, y31, f22, y32 

	3x3
	6
	f11, f21, y21, y31, f22, y32

	4x1
	6
	f11, f21, f31, y21, y31, y41

	4x2
	10
	f11, f21, f31, y21, y31, y41, f22, f32, y32, y42

	4x3
	12
	f11, f21, f31, y21, y31, y41, f22, f32, y32, y42, f33, y43

	4x4
	12
	f11, f21, f31, y21, y31, y41, f22, f32, y32, y42, f33, y43


The angles are quantized according to the following formulae:
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where
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where 
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is the number of bits used to quantize and 

[image: image14.wmf]
is the number of bits used to quantize (See Explicit Feedback Format field (MIMO Compressed Steering)47).

All angles are transmitted LSB to MSB.

Subcarriers are sent in order according to the following sequence. For 20 MHz bandwidth operation:

[image: image15.wmf]
For 40 MHz bandwidth operation:

[image: image16.wmf]
For example, 40 MHz operation with Ng=2 would have subcarriers in the following order:


[-58,-56….-4,-2,2,4…….56,58].

Example: 2x2, 20 MHz, no grouping, bits for each  = 3, bits for each =5. Each ij over all tone indices has 168 bits. Each ij over all tone indices has 280 bits.

	Bits
	b1 to b5
	b6 to b10
	…
	b276 to b280
	b281 to b283
	b284 to b286
	…
	b446 to b448

	data
	11(f-28)
	11(f-27)
	…
	11(f28)
	21(f-28)
	21(f-27)
	…
	21(f28)


“Figure format, plus fields in the right places” (In D1.01):

(This is the same as the previous format,  plus conversion of the table to a figure as the commenter requested).
Insert the following new subclause:

7.4.7.10  MIMO Compressed Steering

The MIMO Compressed Steering management action frame is of category HT. The format of its frame body is defined in Figure n1

The Category code is set to 1 (representing HT)
The action code is set to 42 (represening fish).
The CSI Matrices Control field is defined 7.1.2.3.4 (ETC)
	
	Category
	Action
	CSI Ma trices Control
	MCMR Seg ment Se quence
	Receiver SNR
	Explicit Feed back Se quence
	Quan tized Steering Matrices Feedback Informa tion

	Octets:
	1
	1
	2
	1
	1
	1
	variable


Figure n1— MIMO Compressed Steering frame body

7.3.1.18  The Quantized Steering Matrices Feedback field

The size of the Quantized Steering Matrices Feedback Information field depends on the values in the format field in the CSI Matrices control field.

7.3.1.11  The CSI Matrices Control field

The CSI Matrices Control field is defined in Figure n (Error! Reference source not found.) and used as defined in 

7 Use of CSI Matrices Control fields (MIMO Compressed Steering)

	Field
	Description

	Nc
	Number of columns in the steering matrix V

	Nr
	Number of rows in the steering matrix V

	Explicit Channel Feedback Format
	See Table n (Explicit Feedback Format field (MIMO Compressed Steering))


7.4.7.11  Explicit Feedback Format field 

In a MIMO Compressed Steering frame, the Explicit Feedback Format field is defined in Table n (Explicit Feedback Format field (MIMO Compressed Steering)).

7 Explicit Feedback Format field (MIMO Compressed Steering)

	Field
	Length
	Values
	Meaning

	Grouping (Ng)
	2 bits
	00
	Ng=1 (No Grouping)

	
	
	01
	Ng=2

	
	
	10
	Ng=4

	
	
	11
	Reserved

	Codebook information 
	2 bits
	00
	1 bit for , 3 bits for 

	
	
	01
	2 bits for , 4 bits for 

	
	
	10
	3 bits for , 5 bits for 

	
	
	11
	4 bits for , 6 bits for 


Each compressed steering matrix feedback has a unique sequence number encoded in the Explicit Feedback Sequence field. This is incremented between measurements.

7.4.7.11  The Quantized Steering Matrices Feedback Information field

The Quantized Steering Matrices Feedback Information field contains channel matrix elements indexed in order of data subcarrier index and angle. This simplifies the interpolation angles between subcarriers, if grouping other than 1 is employed. The explanation on how these angles are generated from the steering ma​trix V is given in  (Error! Reference source not found.). 

The angles are sent in order given in Table n (Order of angles in the Quantized Steering Matrices Feedback Information field).

7 Order of angles in the Quantized Steering Matrices Feedback Information field

	V(f)
	Number of angles
	The order of angles in the Quantized Steering Matrices Feedback Information field

	2x1
	2
	f11, y21

	2x2
	2
	f11, y21

	3x1
	4
	f11, f21, y21, y31, 

	3x2
	6
	f11, f21, y21, y31, f22, y32 

	3x3
	6
	f11, f21, y21, y31, f22, y32

	4x1
	6
	f11, f21, f31, y21, y31, y41

	4x2
	10
	f11, f21, f31, y21, y31, y41, f22, f32, y32, y42

	4x3
	12
	f11, f21, f31, y21, y31, y41, f22, f32, y32, y42, f33, y43

	4x4
	12
	f11, f21, f31, y21, y31, y41, f22, f32, y32, y42, f33, y43


The angles are quantized according to the following formulae:
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is the number of bits used to quantize and 

[image: image22.wmf]
is the number of bits used to quantize (See Explicit Feedback Format field (MIMO Compressed Steering)47).

All angles are transmitted LSB to MSB.

Subcarriers are sent in order according to the following sequence. For 20 MHz bandwidth operation:
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For 40 MHz bandwidth operation:

[image: image24.wmf]
For example, 40 MHz operation with Ng=2 would have subcarriers in the following order:


[-58,-56….-4,-2,2,4…….56,58].

Example: 2x2, 20 MHz, no grouping, bits for each  = 3, bits for each =5. Each ij over all tone indices has 168 bits. Each ij over all tone indices has 280 bits.

	Bits
	b1 to b5
	b6 to b10
	…
	b276 to b280
	b281 to b283
	b284 to b286
	…
	b446 to b448

	data
	11(f-28)
	11(f-27)
	…
	11(f28)
	21(f-28)
	21(f-27)
	…
	21(f28)


Example: 4x2, 40 MHz, 4 tone grouping, ,  = 4. Each ij over all tone indices has 120 bits. Each ij over 
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Abstract


This submission illustrates alternative presentations of the HT action frames.   It is not proposed as text to go in the TGn draft – it is just an example!





Related CIDs: 2231, 2237, 2245, 2253, 2273, 2297, 2345, 2353





The commenter said:


The frame formats would be much better shown as a Figure than a table


Change to a Figure showing sizes of each field, and a short paragraph below with the information currently in the "Value" column
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