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The following Comments have been resolved: 1131(C), 12017(C)
 Modify the subclause 7.1.3.8 as follows:
Modify the figure n1 as follows:

	#
	B0      B15
	B16     17
	B18      19
	B20   B21
	B22B23
	B24
	B25  B29
	B30
	B31

	
	Link Adaptation Control
	Calibration

Position
	Calibration

Sequence
	Feedback request Reserved
	CSI/

Steering 
	ZLF Announcement
	Reserved
	AC Constraint
	RDG/More PPDU

	# Bits
	16
	2
	2
	2
	2
	1
	5
	1
	1


Remove the following text and table n7:

The Feedback Request field contains position of the feedback: Immediate Feedback means SIFS after PPDU that contains Request; Aggregated means feedback aggregated with any other response in the same TxOP; Unsolicited Feedback means that the feedback may be sent in the TxOP obtained by the Responder. 

Table n7 – Feedback request

	Field
	Meaning
	Definition

	Feedback request
	Position of the CSI feedback
	00 – No request

01 – Unsolicited feedback only

10 – Immediate feedback  

11 – Aggregated feedback  


Modify the Table n8 as follows:

Table n8 – CSI/Steering 

	Field
	Meaning
	Definition

	CSI/Steering
	Type of feedback
	00 – No feedback required

00 01 – CSI

01 10 – uncompressed Steering Matrix

10 11 – compressed Steering Matrix

11 – Reserved






	

	

	

	


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	
	
	
	
	
	
	

	
	
	
	
	
	
	











The following Comments have been resolved: 12019(C), 12020(C), 12021(C), 12022(C), 640(C), 641(C), 642(C), 643(C), 1187(C), 1188(C), 1189(C), 1191(C), 1192(C), 1193(C), 4201(C), 2164(C), 2165(C), 10073(C), 
Change all occurrences of “unsolicited” where they occur within the draft with reference to explicit feedback operations, to “delayed”.
Change the Transmit beamforming capabilities in the 7.3.2.47.6 as in the follows:
	B0
	B1
	B2
	B3
	B4
	B5
	B6    B7
	B8
	B9
	B10

	TxBF capable
Implicit TxBF receiving capable
	Receive staggered sounding capable
	Transmit staggered sounding capable
	Receive ZLF capable
	Transmit ZLF capable
	Implicit TxBF capable
	Calibration
	Explicit CSI TxBF capable 
	Explicit uncompressed steering matrix capable
	Explicit compressed steering matrix capable


	B11   B12
	B13    B14
	B15    B16
	B17  B18
	B19    B20
	B21       B22
	B23    B24
	B25  B26
	B27  B31

	Explicit TxBF CSI feedback
	Explicit uncompressed Steering Matrix feedback
	Explicit compressed Steering Matrix feedback
	Minimal grouping 
	CSI number of beamformer antennae support 
	Uncompressed steering matrix of beamformer antennae support
	Compressed steering matrix of beamformer antennae support
	CSI max number of rows beamformer support
	Reserved


Change the figure n19 as follows
	TxBF Capability field
	Definition
	Encoding

	Tx Beamforming capable Implicit TxBF receiving capable
	Indicates whether or not this STA can receive TxBF steered frames Indicates whether or not this STA can receive steering frame using implicit feedback
	Set to 0  if not supported

Set to 1 if supported

	Receive staggered sounding capable
	Indicates whether or not this STA can receive staggered sounding frames.
	Set to 0  if not supported

Set to 1 if supported

	Transmit staggered sounding capable
	Indicates whether or not this STA can transmit staggered sounding frames.
	Set to 0  if not supported

Set to 1 if supported

	Receive ZLF capable
	Indicates whether or not this receiver can interpret zero-length frames as sounding frames.
	Set to 0  if not supported

Set to 1 if supported

	Transmit ZLF capable
	Indicates whether or not this STA can transmit zero-length frames as sounding frames.
	Set to 0  if not supported

Set to 1 if supported

	Implicit TxBF capable
	Indicates whether or not this STA can apply Implicit transmit beamforming.
	Set to 0  if not supported

Set to 1 if supported

	Calibration
	Indicates that the STA can participate in a calibration procedure initiated by another STA that is capable of generating an immediate response Sounding PPDU, and can provide a MIMO Channel Measurement Report in response to the receipt of a Sounding PPDU.

Also indicates the capability of applying reciprocity correction vector received from initiator of calibration sequence

When the ‘Implicit TxBF capable’ field is set to 1, this field shall be set to 11.
	Set to 00 if not supported

Set to 01 if the STA has limited capability of being involved in calibration, but cannot apply reciprocity correction vector received from initiator, and cannot initiate calibration

Set to if 10 if the STA has limited capability of being involved in calibration, cannot apply reciprocity correction vector received from initiator, but can initiate calibration 

Set to 11 if  fully supported

	Explicit CSI TxBF capable
	Indicates whether or not this STA can apply transmit beamforming using CSI explicit feedback in its transmission
	Set to 0  if not supported

Set to 1 if supported

	Explicit non-uncompressed Steering Matrix capable
	Indicates whether or not this STA can apply transmit beamforming using non-compressed steering matrix explicit feedback in its transmission
	Set to 0  if not supported

Set to 1 if supported

	Explicit compressed steering matrix capable
	Indicates whether or not this STA can apply transmit beamforming using compressed steering matrix explicit feedback in its transmission
	Set to 0  if not supported

Set to 1 if supported

	Explicit BF CSI feedback
	Indicates whether or not this receiver can return CSI explicit feedback. Any combination of those 3 bits is allowed

	Set to 000 if not supported

The 3 bits separately indicate support for 3 feedback mechanisms.  Any combination of these bits is valid.

001 indicates unsolicited delayed feedback

010 indicates immediate feedback 

100 indicates aggregated feedback
11 indicates delayed and immediate feedback

	Explicit non-compressed Steering Matrix feedback
	Indicates whether or not this receiver can return non-compressed Steering Matrix explicit feedback. 


	Set to 000 if not supported

The 3 bits separately indicate support for 3 feedback mechanisms.  Any combination of these bits is valid.

001 indicates unsolicited delayed feedback

010 indicates immediate feedback 

100 indicates aggregated feedback
11 indicates delayed and immediate feedback

	Explicit compressed Steering Matrix feedback
	Indicates whether or not this STA can apply transmit beamforming using explicit compressed Steering Matrix feedback. The STA shall be able both to compress and to use a compressed steering matrix on its transmission for TXBF.


	Set to 000 if not supported

The 3 bits separately indicate support for 3 feedback mechanisms.  Any combination of these bits is valid.

001 indicates unsolicited delayed feedback

010 indicates immediate feedback 

100 indicates aggregated feedback
11 indicates delayed and immediate feedback

	Minimal grouping
	Minimal grouping used for explicit feeback report
	Set to 00 if support groups of 1 (no grouping)

01 indicates groups of 1, 2

10 indicates groups of 1, 4

11 indicates groups of 1, 2, 4



	CSI number of beamformer antennas support
	Indicates the maximum number of beamformer antennas the beamformee can support when CSI feedback is required
	00 support single TX antenna sounding

01 support 2 TX antenna sounding

10 support 3 TX antenna sounding

11 support 4 TX antenna sounding

	Non-compressed steering matrix number of beamformer antennas support
	Indicates the maximum number of beamformer antennas the beamformee can support when non-compressed steering matrix feedback is required
	Set to 00 for single TX antenna sounding

Set to 01 for 2 TX antenna sounding

Set to 10 for 3 TX antenna sounding

Set to 11 for 4 TX antenna sounding

	Compressed steering matrix number of beamformer antennas support
	Indicates the maximum number of beamformer antennas the beamformee can support when compressed steering matrix feedback is required
	Set to 00 for single TX antenna sounding

Set to 01 for 2 TX antenna sounding

Set to 10 for 3 TX antenna sounding

Set to 11 for 4 TX antenna sounding

	CSI max number of rows beamformer support
	The maximum number of rows of CSI explicit feedback from beamformee the beamformer can support when CSI feedback is required

	Set to 00 for single row of CSI

Set to 01 for 2 rows of CSI

Set to 10 for 3 rows of CSI

Set to 11 for 4 rows of CSI





The following Comments have been resolved: 12011(C)partial,12012(C), 12013(C), 4238(C), 7822(C), 2282(C), 2284(C), 2298(C), 2299(C) 2305(C), 2307(C), 2324(C), 2325(A) 
Modify the table n29 as follows:

Table n29 – MIMO CSI Matrices

	Order
	Information
	Name
	Size (byte)
	Value

	1
	Category
	HT
	1
	TBD 

	2
	Action
	MIMO CSI Matrices Message 
	1 
	6

	3
	CSI Matrices Control
	CSI Matrices Control
	2
	See text.

	4
	MCMR Segment Sequence
	MCMR Segment Sequence
	1
	Unused
Reserved

	5
	Explicit Feedback Sequence

Sounding Time Stamp
	Explicit Feedback Sequence

Sounding Time Stamp
	1  

4
	See text

	6
	CSI Matrices Report
	CSI Matrices Report
	see text
	See text


Modify the table n30 as follows:

Table n30 – Use of CSI Matrices control field (MIMO CSI Matrices frame)

	Field
	Description

	Nc
	Number of columns in each CSI matrix (Number of transmit antennas in the STA transmitting into the channel)

	Nr
	Number of rows in each CSI matrix

	Explicit Channel Feedback  
	Set to 1

	Explicit Feedback Format
	See Table n31


Modify the table n36 as follows:

Table n36 – MIMO Uncompressed Steering Matrices

	Order
	Information
	Name
	Size (byte)
	Value

	1
	Category
	HT
	1
	TBD

	2
	Action
	MIMO Uncompressed Steering Matrices Message 
	1 
	7

	3
	CSI Matrices Control
	CSI Matrices Control
	2
	See text.

	4
	MCMR Segment Sequence
	MCMR Segment Sequence
	1
	Unused
Reserved

	5
	Explicit Feedback Sequence

Sounding Time Stamp
	Explicit Feedback Sequence

Sounding Time Stamp
	1  

4
	See text

	6
	Steering Matrices Report
	Steering Matrices Report
	see text
	See text


Modify the table n43 as follows:

Table n43 – Compressed Steering Matrices Feedback

	Order
	Information
	Name
	Size (byte)
	Value

	1
	Category
	HT
	1
	TBD

	2
	Action
	Compressed Steering Matrices Feedback 
	1 
	8

	3
	CSI Matrices Control
	CSI Matrices Control
	2
	See text.

	4
	MCMR Segment Sequence
	MCMR Segment Sequence
	1
	Unused
Reserved

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

	6
	Explicit Feedback Sequence

Sounding Time Stamp
	Explicit Feedback Sequence

Sounding Time Stamp
	1  

4
	See text

	7
	Quantized Steering Matrices Feedback Information
	Quantized Steering Matrices Feedback Information
	Variable
	See text


Modify the text in the subclause 7.4.7.6 as follows:

Each MIMO Steering Matrices feedback frame has a unique sequence number encoded in the explicit feedback sequence field.  This is incremented between measurements   contains a Sounding Time Stamp field. The Sounding Time Stamp field contains the lower four bytes of the TSF timer value sampled at the instant that the MAC receives the signal PHY-CCA.indicate(IDLE) which corresponds to the end of the reception of the sounding packet which was used to generate the feedback information contained in the MIMO matrices feedback frame.
Remove the text in the subclause 7.4.7.7 as follows:

Each Steering Matrices feedback has a unique sequence number encoded in the explicit feedback sequence field.  This is incremented between measurements.

Remove the text in the subclause 7.4.7.8 as follows:

Each Steering Matrices feedback has a unique sequence number encoded in the explicit feedback sequence field.  This is incremented between measurements.


	
	

	
	

	
	

	
	

	
	

	
	



Modify the text in the subclause 9.21.2 as follows:
1) When feeding back the full size providing channel feedback information, the QoS Null +HTC with MA field of the HT Control Field set to 1 is used for MIMO CSI Matrices frame feedback as defined in subclause 7.4.8.8 Multiple CSI Matrices frames may be required to provide the complete feedback information, in which case to feedback the full size channel, and all these frames of one feedback should set identical explicit feedback sequence number.  the value of the Sounding Time Stamp field within each feedback frame shall correspond to the arrival time of the sounding frame that was used to generate the feedback information that is contained in the frame.
The following Comments have been resolved: 12023(C), 8089(C), 1432(C), 1433(C), 1435(C), 1436(C), 1437(C), 2697(C), 10071(C, partially), 10072(partially), 1131(C), 1653(C), 4786(C), 4526(C), 12015(C), 12000(C, partially), 3971(C, partially), 8070(C, partially), 11990 (C),
7.1.3.1.2 Type and Subtype fields
Insert the Control Frame Wrapper subtype of type Control 

Modify the section of control frames in Table 1 as follows: 

Table 1—Valid type and subtype combinations

	Type value

b3 b2
	Type

description
	Subtype value

b7 b6 b5 b4
	Subtype description



	01
	Control
	0000- 0110
	Reserved

	01
	Control
	0111
	Control Frame Wrapper 

	01
	Control
	1000
	Block Ack Request (BlockAckReq)

	01
	Control
	1001
	Block Ack (BlockAck)

	01
	Control
	1010
	PS-Poll

	01
	Control
	1011
	RTS

	01
	Control
	1100
	CTS

	01
	Control
	1101
	ACK

	01
	Control
	1110
	CF-End

	01
	Control
	1111
	CF-End + CF-Ack


7.2.1.8.4 Control Frame Wrapper

	Octets: 2
	2
	6
	2
	4
	
	4

	Frame Control
	Duration /ID
	Address 1
	Carried  frame control
	HT Control
	Carried   frame 
	FCS


Figure n8a – Control frame Wrapper 

The Control frame wrapper frame is used to carry any other control frame together with a High Throughput Control field.

The Frame control field is defined in 7.2.1. The value for the subtype subfield is the value from Table 1 of 7.1.3.1.2 that corresponds to Control Frame Wrapper.

The value for the Duration/ID field of the Control Frame Wrapper frame is generated by following the rules for the Duration/ID field of the control frame that is being carried

The value for the Address1 field of the Control Frame Wrapper frame is generated by following the rules for the Address1 field of the control frame that is being carried.

The Carried frame control field contains the value of the frame control field of the carried control frame.

The Carried frame field contains the fields that follow the Address1 field of the control frame that is being carried, excluding FCS.

The HT Control field is defined in 7.1.3.8. 

The FCS field is defined in 7.1.3.7. 

Add the following text and table to the subclause 7.4a.2 A-MPDU as follows:

Table n50a—A-MPDU contents MPDUs using explicit feedback

	MPDU
	Description

	CTS
	Clear to Send

	Ack 
	Acknowledgement 

	BlockAck
	Block ACK MPDUs

	MTBA
	Contains acknowledgement for data received under MTBA ack policy in the previous PSMP-UTT/PSMP-DTT

	QoS Null embedding of Management Action
	 A QoS Null +HTC frame with the MA field of the HT Control Field set to 1 carries a Management Action Body with explicit feedback response


An A-MPDU with explicit feedback response shall contain only one control frame of any subtype mentioned in Table n50.a A-MPDU contents MPDUs using explicit feedback.
Modify the 9.20.3 subclause as follows:

9.20.3 Explicit feedback beamforming

Remove the following header and text:

9.20.3.1  Introduction (informative)

(Ed: use of “informative” in a section heading is deprecated by the style guide.  Consider moving to Annex.)

When using explicit beamforming the initiator is using feedback it receives from the responder to calculate the steering matrices for beamforming. This feedback may have 1 of those 3 formats:

Channel State Information – The responder sends to the requestor the MIMO channel coefficients.

Uncompressed steering matrices – the responder sends to the requestor the calculated steering matrices, the transmitter may use those for transmission as the steering matrices.
Compressed steering matrices – the responder sends to the requestor the compressed steering matrices, the transmitter may use those for transmission as the steering matrices after the de-compression of the data.

Remove the following header and text:

9.20.3.2 Feedback request and response rules

There are three feedback types and associated rules:

· Immediate – the receiver shall return the feedback a SIFS after end of the PPDU that contains the related request. The feedback may be a single frame or aggregated with another response. The transmitter shall start transmission of the next PPDU no earlier than PIFS after the PPDU containing the request if it did not receive the expected response PPDU.

· Aggregated – the receiver may return the feedback aggregated (with A-MPDU aggregation) with a response frame. The transmitter shall not request aggregated feedback if there is not enough time left in TxOP for the response. The transmitter shall not expect (Ed: reword “shall not expect") getting the feedback of each request.  

· Unsolicited – the receiver provides feedback at times of its own choosing (e.g. within its own TXOP). An unsolicited request may be transmitted once per association to inform the responder of the expected type of feedback.

The Responder shall use QoS Null +HTC frame with the MA field of the HT Control Field set to 1 for immediate and aggregated feedback of CSI Matrices, Uncompressed Steering Matrices, and Compressed Steering Matrices frames. The Ack policy shall be set to No Ack in the QoS control field.  
9.20.3.3 Transmit Beamforming with explicit Feedback

In this example the AP requests and uses the explicit feedbacks of CSI for computing the steering matrices for transmit beamforming (Figure n45) A similar frame exchange can also accommodate computation of the steering matrices at the responder. In this case, instead of sending back CSI, the responding STA will return quantized steering matrices to the initiating AP, and the AP may use it for transmission. The feedback of steering matrices can be compressed or uncompressed. The type of information returned to Initiator is subject of advertised capabilities. The same rules apply to non-AP STAs as well.

The sequence is as follows: 

b) The sequence is initiated by an AP which sends an un-steered sounding PPDU containing a CSI Feedback Request. 

10 The responding client STA uses the sounding packet to make a channel estimate, and collects the CSI of the channel

11 The CSI are quantized and returned to the AP in a PPDU containing a CFB (CSI Feedback) message.  

12 The AP uses the result to transmit a steered PPDU to the client STA.  If the AP has subsequent PPDUs to send in steered mode, this PPDU may also be a sounding PPDU.

Steps b), c), and d) may be repeated for an ongoing beamforming exchange.  If latencies cause the channel estimates or steering matrices to get stale, then step a) needs to be repeated.
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Figure n45 – Frame exchange for transmit beamforming with explicit feedback

Insert the following text:

The Requestor (beamformer) uses feedback response information which it receives from the responder (beamformee) to calculate a steering matrix for Transmit beamforming. This feedback response information may have one of three formats:
1. Channel State Information – The responder sends the MIMO channel coefficients to the requestor; 
2. Uncompressed steering matrices – the responder sends calculated steering matrices to the requestor; 
3. Compressed steering matrices – the responder sends compressed steering matrices to the requestor. 
The supported formats shall be advertised in the responder’s HT Capability information element. 
The requestor shall discard the feedback response information if the TSF time at PHY_CCA.indicate(IDLE) which was generated by the feedback response information frame’s arrival minus the value from the Sounding Time Stamp field in the feedback response information frame is greater than dot11MaxCSIFeedbackDelay.  
The responder’s responding capabilities shall be advertised in HT Capability information elements contained in beacon, probe request and response, and association request and response frames which are transmitted by the responder. Devices which are capable of acting as a responder shall advertise one or both of the following response capabilities:
1. Immediate - the responder is capable of sending feedback response information SIFS after receiving a sounding PPDU and/or is capable of sending feedback response information aggregated in a PPDU that contains a MAC response within the requestor’s TXOP
2. Delayed- the responder is not capable of sending the feedback response information in SIFS time after receiving a sounding PPDU and shall not send the feedback response information in SIFS time after receiving a sounding PPDU, but it is capable of sending the feedback response information in a TxOP that it obtains.  
The sounding frame types supported by the responder - staggered and/or ZLF - shall be advertised in HT capability information elements which are transmitted by the responder.
Any Station that advertises itself as any of Explicit TXBF CSI feedback capable or Explicit uncompressed Steering Matrix feedback capable or Explicit compressed Steering Matrix feedback capable shall submit explicit feedback based on the receipt of a +HTC sounding PPDU in which the CSI/Steering field has a non-zero value and which does not contain extension HT-LTFs. The generation of feedback in response to the receipt of such a frame shall always be supported by the responder which advertises any of Explicit TXBF CSI feedback capable or Explicit uncompressed Steering Matrix feedback capable or Explicit compressed Steering Matrix feedback capable, independently of the values of the Receive staggered sounding and the Receive ZLF capabilities. 
The requestor shall set the NOT_SOUNDING parameter of the TXVECTOR to zero in the PHY-TXSTART.request(TXVECTOR) primitive corresponding to each packet that is used for sounding.
The requestor shall set the response type format indicated in the CSI/steering field of the HTC field of any sounding frame but the ZLF sounding frame and of any PPDU with the ZLF sounding announcement bit set to 1 to one of the non-zero values (CSI or compressed steering matrix or uncompressed steering matrix) that corresponds to a type which is supported by the responder.

The responder shall use the response type format (CSI or compressed steering matrix or uncompressed steering matrix) indicated in the CSI/steering field of the HTC field of any sounding frame but the ZLF sounding frame and of any PPDU with the ZLF sounding announcement bit set to 1 to return the response feedback information.

The MAC shall interpret the receipt of a PHY-RXSTART.indicate(RXVECTOR) with the NOT_SOUNDING parameter value set to 0 as a sounding packet. The non-ZLF sounding packet that is directed to a receiver’s MAC address and that contains a non-zero CSI/steering field of the HTC field shall be interpreted as a response feedback request. 
A ZLF sounding packet announced by a PPDU (9.22) with the ZLF sounding announcement bit set to 1 and with a non-zero CSI/steering field shall be interpreted as a response feedback request.
The type of response feedback information requested is indicated in the CSI/Steering field of the HTC field of a non-ZLF sounding frame and in the CSI/Steering field of the HTC field of a ZLF-announcement PPDU.
The responder shall not return CSI feedback information that is generated from a received frame which is not interpreted as a response feedback request.
The responder that advertises itself as immediate feedback capable shall transmit immediate or aggregated feedback response information in a frame that is appropriate for the current frame exchange sequence as follows:

If a MAC response is required (CTS, ACK, BA), then the feedback response information may be aggregated with the MAC response, otherwise the feedback response information shall be sent SIFS after the reception of the sounding PPDU. If ZLF sounding is used, then the transmission of a frame containing feedback response information may follow the ZLF, but the MAC response frame is transmitted a SIFS after reception of the PPDU that elicited the MAC response.
If the immediate feedback capable responder cannot transmit the aggregated or immediate CSI/Steering response information in a SIFS time after the end of the received sounding packet, it may transmit the feedback response information in an aggregate with an ACK or BA in the same TxOP. 
The responder shall not respond with feedback information and shall not aggregate the feedback response information with an ACK or BA if there is not enough time remaining in the TXOP to deliver the aggregated response. 
The requester shall resume transmissions of subsequently queued frames (if any) if a PHY_RXSTART.indication does not occur during the ACKTimeout interval after the end of the transmission of a sounding packet and if the time remaining in the TXOP is sufficient for the transmission of the next frame.
A responder transmitting immediate and aggregated feedback response shall use a QoS Null embedding as per 7.2.2.2 with the Ack policy set to No Ack in the QoS control field of this frame.
A responder transmitting delayed feedback response information shall use a Management Action frame to send this information within a separate TXOP which is obtained using the highest priority AC as per 9.1.3.1.
The responder shall insert the Sounding Time Stamp field in each frame which contains the feedback response information.
A STA which has been granted a Reverse Direction Grant may act as a requester during the reverse direction grant time period, provided that the reverse direction grant rules are obeyed.

A responder that advertises itself as delayed feedback capable shall not transmit immediate or aggregated feedback response information, unless it also advertises itself as immediate feedback capable.

The requestor may use the following worst case parameters to estimate the duration of the expected frame that contains the feedback response information: Basic MCS, Mixed Mode, Minimal Grouping.
An Explicit Feedback Request can be combined with an MRQ. If the response contains a Steering Matrix then the returned MCS shall be derived from the same information that was used to generate this particular steering matrix. If the response contains channel coefficients then the returned MCS shall be derived from an analysis of the sounding frame that was used to generate the channel coefficients. The MFB field of “all ones” (meaning no feedback) may be used when the responder is unable to generate the MCS in time for inclusion in the response transmission frame. A CSI capable STA may be incapable of generating MCS feedback
The following Comments have been resolved:10015, 11894, 12002(C), 12004(C), 1439(C), 1440(C), 1441(C), 2727(C), 3880(C), 7370(C), 7671(A), 7281(C), 7838(A), 2719(C)
The following Comments have been rejected: 12008, 12009, 12010
Modify the Section 9.22 as follows: 
If an HT-STA has indicated receive capability for zero-length sounding frames in the HT capabilities IE during association, that STA shall process a zero-length MAC frame (ZLF) as a sounding frame if the destination of the sounding frame is determined to match itself as described in this subclause, and if the source of the sounding frame can be ascertained as described in this subclause.

The indicated MAC length of zero within a ZLF shall be an implicit indication that the frame is a sounding frame.

The requestor shall set the NOT_SOUNDING parameter of the TXVECTOR to zero in the PHY-TXSTART.request(TXVECTOR) primitive corresponding to ZLF to indicate that this frame is a sounding frame.
Only the current TXOP owner or RDG grantee shall be permitted to send a ZLF. The TxOP owner shall not assert to 1 the ZLF announcement and RDG fields both together. The RDG grantee shall not assert to 1 the ZLF announcement and assert to 0 the More PPDU fields both together.
A transmitter that sends a ZLF shall send the ZLF within SIFS of after sending a non-ZLF frame not requiring an immediate response, with the ZLF Announcement bit set to 1, which does not require an immediate response or it shall send the ZLF within a SIFS after of successfully receiving a correctly formed and addressed immediate response to a non-ZLF frame requiring an immediate response, with the ZLF Announcement bit set to 1 which required an immediate response. This rule insures that the ZLF receiver knows that it will receive a ZLF, and that it can ascertain the source and destination of the ZLF and that the receiver and transmitter both know when the immediate response and ZLF shall be transmtted relative to the frame containing the ZLF announcement indication.
A transmitter shall send only one ZLF frame per ZLF announcement, unless the non-ZLF frame with the ZLF Announcement bit set to 1 includes a value in the DATA subfield of the ASC subfield of the HTC control field which is greater than one, in which case, the transmitter shall send the number of ZLF frames indicated in the DATA field.

The transmitter shall use the control frame wrapper (7.2.1.8.4) to announce ZLF in non-HT PPDU control frames.
Feedback information generated from the reception of a ZLF shall be transmitted using delayed any of the feedback rules and signaling as appropriate, e.g. immediate or delayed.

If the reception immediately preceeding (the frame ending at SIFS or less from the start of the ZLF) the ZLF has an FCS error, then the ZLF shall be dropped by the receiver.

If the HT Control field of a frame with the ZLF Announcement bit set to 1 announces a number of ZLF sounding frames that is greater than one as indicated by the value provided in the data portion of the ASC subfield of the Link Adaptation control field of the HTC field, then the transmitter shall transmit an additional ZLF within SIFS from after the end of each transmitted ZLF until the total number of ZLF transmissions is equal to the announced number of ZLFs.

The number of sounded spatial streams in ZLF is detrmined by MCS. The MCS of ZLF are used for determination of number of spatial streams only. The MCS of ZLF shall not be limited by the receiving station’s supported MCSs. The requestor shall set the NUM_EXTEN_SS parameter of the TXVECTOR to zero in the PHY TXSTART.request(TXVECTOR) primitive corresponding to ZLF.
A STA shall not transmit a ZLF with a destination address corresponding to a STA which does not support TXBF.

The following Comments have been resolved: 2727(C)
Insert the following lines at the end of 9.22.1:

If the frame immediately previous (within in SIFS distance) to the reception of a ZLF frame is also a ZLF frame, then the destination of the ZLF frame is equal to the destination of the immediately previous ZLF frame.

Insert the following lines at the end of 9.22.2:

If the frame immediately previous (within in SIFS distance) to the reception of a ZLF frame is also a ZLF frame, then the source of the ZLF frame is equal to the source of the immediately previous ZLF frame.

The following Comments have been resolved: 12003(C), 
Modify the second paragraph of Section 9.9.1.2 as follows: 

The TXOP limit duration values are advertised by the QAP in the EDCA Parameter Set information element in Beacon and Probe Response frames transmitted by the QAP. A TXOP limit value of 0 indicates that a single MSDU or MMPDU or A-MSDU or A-MPDU along with any ACK or Block Ack response frame, and/or ZLF and/or Explicit Feedback Response, in addition to a possible RTS/CTS exchange or CTS to itself, may be transmitted at any rate for each TXOP. A CF-End frame may be transmitted to cancel remaining NAV time if the prediction of the expected frame exchange duration was not accurate. 

The following Comments has been resolved: 12014(C) 
Add to the MIB sequence as follows:

Dot11PhyHTEntry ::= SEQUENCE {


dot11ReceiveStaggerSoundingOptionImplemented TruthValue,


dot11TransmitStaggerSoundingOptionImplemented TruthValue,


dot11ReceiveZLFOptionImplemented TruthValue,


dot11TransmitZLFOptionImplemented TruthValue,


dot11ImplicitTxBFOptionImplemented TruthValue,


dot11CalibrationOptionImplemented INTEGER,


dot11ExplicitCSITxBFOptionImplemented TruthValue,


dot11ExplicitUncompressedSteeringMatrixOptionImplemented TruthValue,


dot11ExplicitBFCSIFeedbackOptionImplemented INTEGER,


dot11ExplicitUncompressedSteeringMatrixFeedbackOptionImplemented INTEGER,


dot11ExplicitCompressedSteeringMatrixFeedbackOptionImplemented INTEGER,


dot11NumberBeamFormingCSISupportAntenna INTEGER,


dot11NumberUncompressedSteeringMatrixSupportAntenna INTEGER,


dot11NumberCompressedSteeringMatrixSupportAntenna INTEGER

dot11MaxCSIFeedbackDelay Unsigned32
 }

Add new line to the table n87 in the section dot11 Tx BF Config Table after dot11NumberCompressedSteeringMatrixSupportAntenna
	dot11MaxCSIFeedbackDelay
	Implementation dependent
	Static


Add new definition after definition of dot11NumberCompressedSteeringMatrixSupportAntenna
dot11MaxCSIFeedbackDelay OBJECT-TYPE


SYNTAX Unsigned32 (1..4294967295)

MAX-ACCESS read-only


STATUS current


DESCRIPTION



"This attribute indicates the maximum allowed delay in microseconds between the time of sounding packet issuing and the time of feedback response arriving(9.20.3)"

::= { dot11TxBFConfigEntry 15 }
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