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Introduction

Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGac Draft.  This introduction is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGac Draft (i.e. they are instructions to the 802.11 editor on how to merge the text with the baseline documents).

TGac Editor:  Editing instructions preceded by “TGac Editor” are instructions to the TGac editor to modify existing material in the TGac draft.   As a result of adopting the changes, the TGac editor will execute the instructions rather than copy them to the TGac Draft.

Submission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or provide context.
Proposed Resolution and Discussions:

▶ER CID 1057: this comment is a question. We propose to respond to the comment with “should be NDPA”.
▷ Proposed Response : Comment is a question and irresolvable. 
	1057
	9.18.3
	54
	56
	ER
	with the NDPA?? Or NDP??
	


▶ER CID 946, TR CID 1290: Agree with CID 1290 and proposed resolution. Since the STA behavior upon reception of MRQ in NDPA and other PPDU are different, we propose to adopt the same resolution for CID 1290 for CID 946.
▷ Proposed Response: Agree in principle. Agree with proposed resolution in CID 1290.
	946
	9.18.3
	54
	55
	ER
	NDPA is a PPDU
	no need to explicitly mention the "PPDU" as an independent case; remove uneecessary text

	1290
	9.18.3
	55
	2
	TR
	"in a PPDU."  - all OTA signalling is ultimately in a PPDU,  so this says nothing.
	Remove cited text or replace with "PPDU that is not an NDP".


▶TR CID 945, 948, 1288: Agree in principle with comments. Proposed resolution is to add 2 bits for VHT link adaptation in the VHT Capabilities element.
▷ Proposed Response: Agree in principle. Agree with resolution in CID 945 with some clarification.
	945
	9.18.3
	54
	32
	TR
	"A STA that supports VHT link adaptation using the VHT Control field shall set the MCS Feedback field of the HT Extended Capabilities field to Unsolicited or Both, depending on its specific MCS feedback capability, in HT capabilities elements that it transmits"; Need to introduce an independent capability indication for VHT Link adaptation; an implementation may support HT link adaptation but not VHT and vice versa. 
	1)  Introduce a "VHT link Adaptation"  capability indication in VHT Capability element; Proposed changes: 
VHT Link Adaptation capability in VHT Capability element; 2 bits (B23-24)
Set to 0 (No Feedback) if the STA does not provide VHT MFB
Set to 2 (Unsolicited) if the STA provides only unsolicited VHT MFB Set to 3 (Both) if the STA can provide VHT MFB in response to VHT MRQ (either Delayed or Immediate, see 9.27.1 (Introduction)) as well as unsolicited VHT MFB; The value 1 is reserved; ---------- 2) in the text referenced by this comment, change the reference to HT Extended capability to the capability defined in point 1)

	1288
	9.18.3
	54
	33
	TR
	Is this supposed to be talking about the HT or VHT structures?

Why do we care about HT link adaptation?
	Relate solely to VHT capabilities and behaviour

	948
	9.18.3
	56
	58
	TR
	"4—A STA that sets the MCS Feedback field to 0 in the HT Extended Capabilities field of the HT Capability elements that it transmits does not respond to an MRQ." Text implies that a STA cannot support VHT Link adaptation, unless it supports HT link adaptation
	Need to define a VHT Link adaptation capability indication in VHT capability element; Also, add a sentence  "A STA that sets the VHT MCS Feedback field to 0 in the VHT Capability elements that it transmits does not respond to an VHT MRQ."


▶TR CID 9, 58, 10, ER CID 176, 1287: these comments are actually editorial comments. Agree in Principle. Note that these comments are already covered by other ER CID 176, and 1287.

▷ Proposed Response: Agree in principle. Agree to replace +VHTC with VHT format of HT Control field.
	9
	9.18.3
	54
	38
	TR
	"+VHTC" needs to be defined in the same way as +HTC is defined in 802.11n
	Define +VHTC

	58
	9.18.3
	54
	38
	TR
	There is no definition of "+VHTC" before to the section and it should be added. 
	Add the following sentences. 
Insert the following sentences just after the definition of "+HTC frame" in "7.1.1 Conventions". 
A frame that contains the HT Control field in which HT/VHT subfield set to 1, including the Control Wrapper frame, is referred to as a +VHTC frame.

	176
	9.18.3
	54
	32
	ER
	It is not clear what is +VHTC frame.
	Add (i.e., frames with an VHT Control field) following + VHTC frame.

	1287
	9.18.3
	54
	38
	ER
	The +VHTC terminology has not been described anywhere
	Add description where +HTC is introduced.


▶TR CID 11, and 1364: Agree in principle with the comment in CID 11, 1364. Propose resolution is to clarify the text.
▷ Proposed Response: Agree in principle. Clarification of the text as in document 11-11/0304r0.
	11
	9.18.3
	54
	64
	TR
	The statement, "MFB responder device Identified by the MCS Feedback field….", it is not clear to me how the MCS field is used to identify a device
	clarify

	1364
	9.18.3
	54
	64
	TR
	We are talking about the capability of a STA here
	change from "An MFB responder device" to "An MFB capable STA"


▶TR CID 10: Comment resolution of CID 11, 1364 removes the sentence with the comment.

▷ Proposed Response: comment superseded by comment resolution of CID 11, 1364. See CID 11, 1364
	10
	9.18.3
	54
	64
	TR
	Extended HT Capability
	should be "HT Extended Capabilities"


▶TR CID 1720: The very same description is used in HT link adaptation, the paragraph already describes use of MSI and MFSI to correlate MCS feedback with MCS request.
▷ Proposed Response: Disagree. Same description as in 11n, and the paragraph already describes use of MSI and MFSI to correlate MCS feedback with MCS request.

	1720
	9.18.3
	55
	14
	TR
	There is a little ambiguity on how this can be correlated 
	needs to describe in more detail


▶Technical CID 1064: the comment is actually a question. The text already clarifies that the SNR is dB per tone. 
▷ Proposed Response: SNR value measured in dB at tone k, as described already in section 9.18.3 page 55 line 39
	1064
	9.18.3
	55
	38
	TR
	Is SNR supposed to average in dB scale?
	Clarify the averaging.


▶Technical CID 1462, 1074: Agree in principle with the ambiguity of BW information for solicit MFB. Also need to insert a paragraph describing how to compute solicited MFB.
▷ Proposed Response: Agree in principle. See proposed specification editing instructions in document 11-11/0304r0.
	1462
	9.18.3
	55
	43
	TR
	Specification is unclear as to what BW and Coding should the MFB responder should assume when computing the recommended MFB for the triggered MRQ in NDPA
	add description to say that STA should compute MFB for the same BW as the Compressed Beamforming feedback BW and coding information should be also fedback along with MFB.

	1074
	9.18.3
	56
	28
	TR
	Section regarding how MFB computation should be based on is missing for NDPA triggered MFB, whereas how MFB computation should be based on is written for NDPA triggered MFB.
The current text as it stands is quite ambiguous on PPDU triggered MFB. Clarify what MFB computation is based on (e.g. BW, Coding, Nsts, etc) when MFB is for associated PPDU in which MRQ is triggered.
	Write a section similar to NDPA triggered MFB computation for PPDU triggered MFB computation.


▶Technical CID 1365: The VHT Supported MCS field in the VHT capability field already includes information regarding supported spatial streams. The current text may be further clarified by changing the text from “Supported MCS Field” to “VHT Supported MCS Field”. 
▷ Proposed Response: Agree in principle with the comment, but clarify the text by adding “VHT” in front of Supported MCS field to avoid further misunderstanding.
	1365
	9.18.3
	55
	43
	TR
	MCS is also limited in addition to Nsts
	change to "the VHT Nsts and MCS subfield"


▶Technical CID 1108: The comment itself is certainly valid, and the it is also valid even for solicited MFB case. The proposed resolution given by the commenter is not needed since there is no value or technical method other than to compute the NSTS which is larger than the sounded dimension in which the measurements needed for MFB was made.
▷ Proposed Response: Comment is valid, but no resolution is necessary since it is obvious that feedback of NSTS larger than the sounded dimension of the PPDU in which measurement was taken does not make sense.
	1108
	9.18.3
	56
	1
	TR
	In unsolicited MFB, Nss should be constrained to the  Nss value in the PPDU from which MFB is extracted. Bfee cannot estimate a larger Nss from just Nss LTFs
	In unsolicited MFB, Nss should be no larger than Nss value in PPDU from which MFB was computed


▶Technical CID 1063: Agree in principle with the ambiguity of the N_Data^Tone definition. Propose to add following text to clarify.
▷ Proposed Response: Agree in principle. See proposed specification editing instructions in document 11-11/0304r0.

	1063
	9.18.3
	55
	54
	TR
	What is the definition of N_Data^{Tone}?
	Add the exact definition on N_Data^{Tone}.


▶Technical CID 1114: Do not understand what the commentor’s proposed resolution would be. The concept of “most recent PPDU received by the STA which matches the description…” is already a well established concept of unsolicited MFB. Agree with the comment that the unsolicited MFB may not be uniquely identifiable in all possible scenarios, but information such as GID, FB TX Type, Coding Type, etc gives enough information to use the unsolicited MFB response in most of the typical cases. The recipient of the unsolicited MFB is never mandated to utilities the recommended MFB, thus any complexity which may or may not exist will be only needed for devices which wants to utilize recommended MFB. In principle disagree with the comment.
▷ Proposed Response: Disagree. Sub-comment (1) : the unsolicited MFB is not only based on the most recent, but based on most recent matching the a set of parameters which help clarify what MFB estimation assumptions are made with. The concept is clear and explicitly written in specification. Sub-comment (2): change of GID may happen but in most typical cases the MFB will be feedback immediately (e.g. as part of BA, immediate response, or next transmission opportunity) thus is not ambiguous. Sub-comment (3): the BFer is not mandated to use unsolicited MFB, thus if a particular implementation is concerned about complexity, it may just chose not to utilize certain unsolicited feedback. Sub-comment (4): most recent PPDU with GID matching to a particular value can be used to characterize a PPDU (since immediate response of MFB is possible).
	1114
	9.18.3
	56
	2
	TR
	The concept of identifying PPDU by "most recent PPDU received by the STA which matches the description…" is not well defined and might lead to ambiguities. For several reasons: 1) Not clear when PPDU is actually received by user, since: ( a. MFB might come before BA, b.PPDU for all users but first have no-ACK policy, c. another PPDU might be sent before MFB has a TXOP, BFee needs to dump MFB for consistency)  2) GID might change between time of PPDU and MFB. 3) BFer needs to store history of PPDU parameters per user. Not clear how much history to save, also complex. 4) GID not enough to characterize PPDU, Nss allocation vector is also needed
	???


▶TR CID 1348, 13: Without the most recent the unsolicited MFB can be based on any PPDU which may lead to ambiguity of unsolicited MFB especially for MU-MIMO PPDU MFB where GID can be overloaded.

▷ Proposed Response: Disagree. Without the most recent the unsolicited MFB can be based on any PPDU which may lead to ambiguity of unsolicited MFB especially for MU-MIMO PPDU MFB where GID can be overloaded.
	1348
	9.18.3
	56
	2
	TR
	It is hard for the MFB responder to compute unsolicited MFB based on "most recent PPDU received".
	Change "most recent PPDU received" to "a recent PPDU received"

	13
	9.18.3
	56
	1-3
	TR
	the statement, "…are computed based on the most recent PPDU received by the STA which matches the description indicated by GID-L, GID-H, Coding Type,….", does this mean that a STA has to store this information for all previously received PPDUs to do the right match. It sounds like a heavy burden on STA implementation.
	Clarify


▶TR CID 886, 1367, ER CID 947: Agree in principle. Agree with proposed resolution in CID 947.
▷ Proposed Response: Agree in principle. Agree with proposed resolution in CID 947.
	886
	9.18.3
	56
	15
	TR
	The "Note--The value of Unsolicited_Type field allows to identify whether the unsolicited feedback is estimated
from a SU or MU-MIMO PPDU" is incorrect
	Change to: The values of GID-L and GID-H can be used to identify whether the unsolicited feedback is estimated

	1367
	9.18.3
	56
	15
	TR
	Should it be "FB TX Type" instead of "Unsolicited_Type"? If it meant "FB TX Type", the description doesn't exactly match how it is defined in Table 7-6h.
	Please clarify.

	947
	9.18.3
	56
	14
	ER
	"Note--The value of Unsolicited_Type field allows to identify whether the unsolicited feedback is estimated
from a SU or MU-MIMO PPDU" Unsolicited_Type is not defined, it is GID_L and GID_H
	Change text to "Note--The value of GID_L and GID_H fields allows to identify whether the unsolicited feedback is estimated
from a SU or MU-MIMO PPDU"


▶Technical CID 1368: Agree with comment and resolution.
▷ Proposed Response: Agree with comment and resolution.
	1368
	9.18.3
	56
	21
	TR
	This refers to a MFB to be sent
	change from "If the MFB is in" to "If the MFB is to be sent in"


▶Technical CID 1107: Concept and usage of the beamforming matrix for the computation of MFB when MFB is in the same PPDU as the compressed beamforming report is already supported in 11n. The flexibility of allowing MFB NSTS to be smaller than the V matrix Nc dimension creates issues to how the which columns of the V matrix should the computations be based on. The commenter assumes that the column vectors of the V matrix is ordered in the singular value decreasing order and the V matrix has to be the right sided singular matrix of the SVD, which is only 1 example of what V matrix might be in the compressed beamforming report. V matrix as it stand only needs to be right sided unitary, and “MFB parameters assume BFer uses a matrix of  reduced dimension, with dimension equal to Nss” cause necessary confusion to implementation and usage of MFB.
▷ Proposed Response: Reject comment and resolution. See document 11-11/0304r0 for discussion.
	1107
	9.18.3
	56
	24
	TR
	Currently Nss in an SU type MFB is constrained to be equal to Nc. This is an unnecessary restriction, and prevents the possibility for sending Nc for the maximum channel dimension (to enable BFer getting maximum information) and still recommending a lower Nss value. It also prevents the BFer to even try a larger value of Nss for testing purposes, or for other internal purposes besides data transfer (like adapting rate adaptation thresholds). The potential practice of sending maximum Nc value regardless of recommended Nss has negligible overhead, as sounding frequency in SU is supposedly low.
	Allow Nss≤Nc in SU MFB. In case Nss<Nc, MFB parameters assume BFer uses a matrix of  reduced dimension, with dimension equal to Nss. 


▶Technical CID 1072, 1464: Agree in principle and agree with resolution in CID 1072.
▷ Proposed Response: Agree in principle and agree with resolution in CID 1072.
	1072
	9.18.3
	56
	28
	TR
	MFB is not done in case there is mixture of SU-BF feedback and MU-BF feedback. This unnecessarily creates artificial restriction where if the AP wants MFB as well as CB feedback then it must only assign SU-BF feedback in the NDPA. Remove such restriction.
	change to make STA feedback MFB only if SU-BF feedback if configured for that particular STA if MRQ is enabled in NDPA. For STAs configured with MU-BF feedback should disregard the MRQ when MRQ is enabled in NDPA.
Suggested text :
"The MFB responder shall include the corresponding MFB feedback in the VHT Compressed Beamforming frame that is the response of the same NDP-A and NDP sequence, if the MFB requester sends MRQ in an VHT NDP announcement frame where the Feedback Type subfield in the STA Info field for the MFB spresonder is set to 1 (meaning requesting SU-BF Feedbacks).

The MFB responder shall indicate MFB=127 in the VHT Compressed Beamforming frame that that is the response of the same NDP-A and NDP sequence, if the MFB requester sends MRQ in an VHT NDP announcement frame where the Feedback Type subfield in the STA Info field for the MFB spresonder is set to 0 (meaning requesting MU-BF Feedbacks)."

	1464
	9.18.3
	56
	28
	TR
	restriction to only feedback MFB in case there is only SU-BF feedback is not needed. The MFB now as it stand does not support mixture of MU-BF and SU-BF.
	change the section to allow support of mixture of MU-BF and SU-BF.


▶Technical CID 1073, 1465, 1109: Agree in principle with the inclusion of BW information and clarifying the bandwidth of the MFB was intended for.

Proposal is to add the bandwidth information bit in the VHT Control field. Since the +VHTC bits are already being used, we need to modify some of the subfield of +VHTC.  The SNR is currently reported as an 8-bit field with 0.25dB granularity. Since this degree of resolution is not necessary and the SNR cannot be measured to this accuracy, we propose to use 2 bits currently used for SNR to carry BW indication. Consequently SNR will be reported as a 6-bit field and with a 1dB resolution, which is sufficient.

Additionally we propose to clarify the text as to what the MFB bandwidth is when MFB is reported.

▷ Proposed Response: Agree in principle. See proposed specification editing instructions in document 11-11/0304r0.
	1073
	9.18.3
	55
	43
	TR
	In computation of MFB and to allow interoperable Link Adaptation mechanics, the MFB responder needs at least following information; { BW, Nsts, Coding, transmission type (i.e. su-mimo, mu-mimo, etc) }. The section describes that the MFB responder is soley repsonsible for choosing the Nsts value, but leave out fundamental MFB properties such as BW and coding. Specification unclear. Incoporate BW and Coding (BCC/LDPC) aspect into the MFB computation and feedback
	For NDPA triggered MFB, STA should compute MFB for the same BW as the Compressed Beamforming feedback BW (not to be confused with the the actual transmission BW of the CB feedback PPDU). Similar change needed for PPDU triggered MFB.

	1109
	9.18.3
	56
	1
	TR
	Add BW recommendation to unsolicited MFB. MCS, Nss and SNR should refer to a particular BW. BW should not be greater than the BW used in the PPDU on which recommendation was based. Most recent PPDU should match GID, CodingType, BF_TX, and BW. 
	Add 3-bit BW recommendation to MFB

	1465
	9.18.3
	56
	28
	TR
	specification is unclear as to what BW, coding, Nsts values the MFB responder should assume when computing recommended MFB for PPDU triggered MFB.
	clarify what associated PPDU means in more detail.


▶Additional issues with specification with No CID: 

Section 9.18.3 page 55, line 4: clarification of when the MRQ was requested for is needed
Section 9.18.3 page 54, line 55, 56: Missing dash in bulleted text.
Section 9.18.3 page 55, line 59: clarify that MFB already contains SNR.
Section 9.18.3 page 56, line 1: missing VHT word for NSTS parameter.
Missing comma in the various portions of section 9.18.3

Section 9.18.3, editorial change to clarify MFB=127 is MCS=15 with NSTS=7.

Editing instructions:

7.3.2.61.2 VHT Capabilities Info field
Replace figure 7-6—VHT Capabilities Info field in section 7.3.2.61.2with figure below:
	
	B0-B1
	B2-B3
	B4
	B5-B6
	B7
	B8
	B9
	B10

	
	Maximum MPDU Length
	Supported Channel Width Set
	LDPC Coding Capability
	Short GI for 20/40/80/160
	Tx STBC
	Rx STBC
	SU Beamfoming Capable
	SU Beamformee Capable

	Bits:
	2
	2
	1
	2
	1
	1
	1
	1


	
	B11-B12
	B13-B15
	B16-B18
	B19
	B20
	B21
	B22
	B23-B24
	B25-B31

	
	Grouping

Set
	Compressed

Steering

Number of

Beamformer

Antennas

Supported
	Number Of

Sounding

Dimensions
	MU Tx

Capable
	MU Rx

Capable
	VHT

TXOP

PS
	+HTC-VHT Capable

	VHT Link Adaptation Capable
	Reserved

	Bits:
	2
	3
	3
	1
	1
	1
	1
	2
	10


Figure 7-6—VHT Capabilities Info field
Insert the following row after the last row in Table 7-16—Subfields of the VHT Capabilities Info:
	Subfield
	Meaning
	Encoding

	VHT Link Adaptation Capable
	Indicates whether or not the STA supports link adaptation using VHT format of HT Control field
	Set to 0 (No Feedback) if the STA does not provide VHT MFB
Set to 2 (Unsolicited) if the STA provides only unsolicited VHT MFB Set to 3 (Both) if the STA can provide VHT MFB in response to VHT MRQ and if the STA provides unsolicited VHT MFB


7.1.3.5a HT Control field
Replace the following Figure 7-4f  with the figures below in section 7.1.3.5a (HT Control field):
	
	B9 B11
	B12 B15
	B16 B17
	B18 B23

	
	NSTS
	MCS
	BW
	SNR

	Bits:
	3
	4
	2
	6


Figure 7-4f—MFB subfield in HT Control field in VHT format
Change the following row containing MFB after the last row in Table 7-6h VHT Control subfield:
Table 7-6h—VHT Control subfields
	Subfield
	Meaning
	Definition

	MFB
	NSTS, MCS, BW and SNR feedback
	MFB subfield is interpreted as defined in Table 7-6i. This subfield contains the recommended MFB. Value of MCS=15, and VHT NSTS=7 in the MFB field indicates that no feedback is present.


Insert the following row containing BW after the MCS row in Table 7-6i MFB subfield in VHT Control:
Table 7-6i—MFB subfield in VHT Control

	Subfield
	Meaning
	Definition

	BW
	Bandwidth of  the recommended MCS
	If the Unsolicited MFB subfield is set to 1, BW subfield contains the bandwidth of which the recommended MCS is intended for, as defined in 9.18.3. BW subfield  is set to 0 for 20 MHz, 1 for 40 MHz, 2 for 80 MHz, 3 for 160 MHz and 80+80 MHz.
If the Unsolicited MFB subfield is set to 0, BW subfield is reserved and set to 0.





	
	
	

	
	
	



Change section 9.18.3 Link adaptation using the VHT Control field as instructed below:
9.18.3 Link adaptation using the VHT Format of HT Control field

A STA that supports VHT link adaptation using the VHT format of HT Control field shall set the VHT Link Adaptation Capable  subfield of the VHT Capabilities Info field in the VHT Capabilities element to Unsolicited or Both, depending on its specific MCS feedback capability. MRQ shall not be sent to STAs that have not advertised support for link adaptation. A STA whose most recently transmitted VHT Link Adaptation Capable  subfield of the VHT Capabilities Info field in the VHT Capabilities element is either set to Unsolicited or Both may transmit unsolicited MFB in any frame that contains a VHT format of HT Control field.

The MFB requester may set the MRQ field to 1 in the VHT format of HT Control field of a frame to request a STA to provide MCS, VHT NSTS, BW, and SNR feedback. In each request the MFB requester shall set the MSI field to a value in the range 0 to 6. The choice of MSI value is implementation dependent.

NOTE—The MFB requester can use the MSI field as an MRQ sequence number or it can implement any other

encoding of the field.

The appearance of more than one instance of a VHT format of HT Control field with the MRQ field set to 1 within a single PPDU shall be interpreted by the receiver as a single request for MCS, VHT NSTS, BW,  and SNR feedback.

An MFB requester shall transmit VHT format of HT Control field containing frames with the MRQ field set to 1 in one of the following two ways:
—within a PPDU that is not a NDPA, or

—with the NDPA frame.
In the latter case, the MFB shall be computed based on the NDP following the NDPA frame. The number of VHT-LTFs sent in the NDP is determined by the total number of spatial dimensions to be sounded for the purpose of beamforming.

An MFB responder device supporting solicit MFB (identified by the VHT Link Adaptation Capable field set to 3 in the VHT Capabilities Info field) shall support the following:

—MFB estimate computation and feedback on the receipt of MFB request (MRQ set to 1 in VHT format of HT Control field) in a PPDU that is not a NDPA.

—MFB estimate computation and feedback on the receipt of MFB request (MRQ set to 1 in VHT format of HT Control field) in NDPA and NDP (see section 9.21) if this STA declares support for explicit Beamformee by setting the SU Beamformee Capability and/or the MU Rx Capability subfield of the VHT Capabilities field to 1.

On receipt of a VHT format of HT Control field containing frame with the MRQ field set to 1, an MFB responder initiates computation of the MCS, VHT NSTS, BW, and SNR estimate based on the associated PPDU or NDP packet and labels the result of this computation with the MSI value in the MFSI field of the corresponding response frame. The MFB responder includes the received MSI value in the MFSI field of the corresponding response frame. In the case of a delayed response, this allows the MFB requester to correlate the MCS feedback with the related MCS request.

When sending a solicited MFB, the STA shall set the Unsolicited MFB field in the VHT format of HT Control field to 0.
The responder may send a solicited response frame with any of the following combinations of MFB and MFSI:

— MCS=15, VHT NSTS=7 in the MFB field, MFSI = 7: no information is provided for the immediately preceding request or for any other pending request. This combination is used when the responder is required to include a VHT format of HT Control field due to other protocols that use this field (i.e., the Reverse Direction Protocol) and when no MFB is available. It has no effect on the status of any pending MRQ.

— MCS=15, VHT NSTS=7 in the MFB field, MFSI in the range 0 to 6: the responder is not now providing, and will never provide, feedback for the request that had the MSI value that matches the MFSI value. 
— MFB contains valid MCS and VHT NSTS, MFSI in the range 0 to 6: the responder is providing feedback for the request that had the MSI value that matches the MFSI value.

An MFB responder that discards or abandons the computation for an MRQ should indicate this action to the MFB requester by setting the MCS=15, VHT NSTS=7 in the MFB field in the next transmission of a frame addressed to the MFB requester that includes the VHT format of HT Control field. The value of the MFSI is set to the MSI value of the frame that contains MRQ for which the computation was abandoned.

NOTE—The MFB requester can advertise the maximum number of spatial streams that it can transmit in its VHT Capabilities element.

When computing the MFB estimate for an MFB requester, the VHT NSTS subfield in MFB shall not exceed the limit indicated by the VHT Support MCS Field in the requester’s VHT Capability field.
The SNR feedback in MFB field is defined as the SNR value averaged over all the spatial streams and data subcarriers, and is encoded to 6 bits two’s complement number of (SNR_average – 22), where

SNR_average is the sum of the values of SNR per frequency tone (in decibels) per spatial stream divided by the product of the number of spatial streams and the number of frequency tones represented in the bandwidth in which the MFB was estimated. 




The MFB requester may use received MFB to compute the appropriate MCS, SNR, and VHT NSTS.



When a STA is sending unsolicited MFB feedback, the STA shall set the Solicited/Unsolicited bit in the VHT format of HT Control field to 1.
Unsolicited MCS, VHT NSTS, BW,  and SNR estimates reported in MFB of a VHT format of HT Control field sent by a STA are computed based on the most recent PPDU received by the STA which matches the description indicated by GID-L, GID-H, Coding Type and FB TX Type fields in the same VHT format of HT Control field. 
As part of the unsolicited MFB response, GID-L, GID-H, Coding Type and FB TX Type fields are set according to the RXVECTOR parameters of the received PPDU from which MCS SNR and NSTS are estimated, as follows. GID-L is set to the 3 least significant bits of the RXVECTOR GROUP_ID parameter; GID-H is set to the 3 most significant bits of the RXVECTOR GROUP_ID parameter; Coding Type is set to 0 if RXVECTOR FEC_CODING parameter is equal to BCC_CODING and set to 1 if equal to LDPC_CODING; FB TX Type is set to 1 if RXVECTOR BEAMFORMED is equal to 1 and set to 0 if equal to 0. The BW subfield of the MFB subfield of VHT format of HT Control field shall be set to equal or smaller than the bandwidth indicated by the RXVECTOR CH_BANDWIDTH parameter of the received PPDU from which MFB is estimated.
Solicited MFB response for a PPDU that is not a NDPA, the MFB is computed based on parameters  {CH_BANDWIDTH, GROUP_ID, NUM_STS, N_TX, FEC_CODING, BEAMFORM, and STBC} in the RXVECTOR of the received PPDU from which the MRQ was triggered and may be additionally based on other factors which are not part of the RXVECTOR. 
Note— The value of GID-L and GID-H fields allows to identify whether the unsolicited feedback is estimated from a SU or MU-MIMO PPDU.
A value of MCS=15, VHT NSTS=7 in the MFB field indicates that the VHT format of HT Control field containing frame is not carrying a valid MFB feedback.

If the MFB  to be sent in the same PPDU as a VHT Compressed Beamforming frame where the Feedback Type subfield in VHT MIMO Control Field is set to 0 (meaning SU-BF feedback), the MFB responder shall estimate the recommended MFB under the assumption that the MFB requester will use the steering matrices contained therein. In this case, the VHT NSTS subfield in MFB of VHT format of HT Control Field shall be the same as the value Nc Index in the VHT MIMO Control field of Compressed Beamforming frame,  and if the MFB is unsolicited, the Coding Type shall be set to BCC and the FB Tx Type shall be set to 0. Additionally MFB estimate shall be based on the bandwidth indicated by the Channel Width subfield of the VHT MIMO Control field of the VHT Compressed Beamforming frame. In this case, the SNR and BW subfields are reserved and set to 0.
If the MFB requester sends MRQ in an VHT NDP announcement frame where the Feedback Type subfield in the STA Info field for the MFB responder is set to 0 (meaning requesting SU-BF Feedback), then the MFB responder shall include the corresponding MFB feedback in the VHT Compressed Beamforming frame that is the response of the same NDP-A and NDP sequence. 

When the MFB requester sets the MRQ subfield to 1 and sets the MSI subfield to a value that matches the MSI subfield value of a previous request for which the responder has not yet provided feedback, the responder shall discard or abandon the computation for the MRQ that corresponds to the previous use of that MSI subfield value.

A STA may respond immediately to a current request for MFB with a frame containing an MFSI field value and MFB field value that correspond to a request that precedes the current request.

NOTE 1—If a VHT STA includes the VHT format of HT Control field in the initial frame of an immediate response exchange and the responding VHT STA includes the VHT format of HT Control field in the immediate response frame, the immediate response exchange effectively permits the exchange of VHT format of HT Control field elements.

NOTE 2—If an MRQ is included in the last PPDU in a TXOP and there is not enough time for a response, the recipient can transmit the response MFB in a subsequent TXOP.

NOTE 3—Bidirectional request/responses are supported. In this case, a STA acts as the MFB requester for one direction of a duplex link and a MFB responder for the other direction and transmits both MRQ and MFB in the same VHT data frame.

NOTE 4—A STA that sets the MCS Feedback field to 0 in the HT Extended Capabilities field of the HT Capability elements that it transmits does not respond to an MRQ.



Abstract


Submission for Draft P802.11ac_D0.1 comment resolution. The document addresses various comments related to VHT link adaptation.





Submission addresses Draft P802.11ac_D0.1 comments editorial comments 947, 1057, 946, 176, and 1287 and also addresses technical comments 1290, 945, 1288, 948, 9, 58, 11, 1364, 10, 1720, 1064, 1462, 1074, 1365, 1108, 1063, 1114, 1348, 13, 886, 1367, 1368, 1107, 1072, 1464, 1073, 1109, 1465.














�From CID 907 from document 11-11/0345r0





Submission
page 1
Daewon Lee, LG Electronics

_1360957330.unknown

_1361196996.unknown

_1361197006.unknown

_1361196979.unknown

_1360957293.unknown

