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	4293
	Brian Hart
	44.18
	8.4.1.46
	Segment is undefined
	Define segment (noting that we also have frequency segments, so maybe we need a more precise term too - e.g. sounding segment)
	MU
	Accepted. See the editing instructions in document 12/556 under CID 4293.


Proposed resolution: Accepted. See the editing instructions under in document 12/556 under CID 4293.
TGac editor, please apply the following changes starting from P36L5 
8.3.1.21 Beamforming Report Poll frame format

The Beamforming Report Poll frame is shown in Figure 1-29m.

TGac editor, in Figure 1-29m change “Segment Retransmission Bitmap” to “Feedback Segment Retransmission Bitmap”.
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Figure 1-29m—Beamforming Report Poll





The Duration field is set as defined in 8.2.5 (Duration/ID field).

The RA field is the address of the intended recipient.

The TA field is the address of the STA transmitting the Beamforming Report Poll.

The Feedback Segment Retransmission Bitmap field indicates the feedback segments to be polled in a VHT Compressed Beamforming frame. The bit in position n (n=0 for LSB and n=7 for MSB) is set to 1 when the segment with the Remaining Feedback Segments subfield in VHT MIMO Control field set to n is requested. The bit in position n is set to 0 when the segment with the Remaining Feedback Segments subfield in VHT MIMO Control field set to n is not requested

Changes from P42L42 
8.4.1.46 VHT MIMO Control field
In Figure 8-80c in P42L42, change “Remaining Segments” to “Remaining Feedback Segments”.  

In Figure 8-80c in P42L42, change “First Segment” to “First Feedback Segment”.
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Figure 8-80c—VHT MIMO Control field




Changes starting from P44L1
Table 8-53b—Subfields of the VHT MIMO Control field (continued)
	Subfield
	Description

	Remaining Feedback Segments
	Indicates the number of remaining feedback segments for the associated VHT

Compressed Beamforming frame:

Set to 0 for the last feedback segment of a segmented frame or the only

segment of an unsegmented frame.

Set to a value between 1 and 6 for a feedback segment that is not the last

segment of a segmented frame.

Set to 7 if the VHT Compressed Beamforming Report field and

MU Exclusive Beamforming Report field are not present in the

frame.

In a retransmitted feedback segment, the field is set to the same value associated

with the segment in the original transmission.

	First Feedback Segment
	Set to 1 for the first feedback segment of a segmented frame or the only feedback segment

of an unsegmented frame; set to 0 otherwise.

In a retransmitted segment, the field is set to the same value associated

with the feedback segment in the original transmission.


In a VHT Compressed Beamforming frame not carrying a Compressed Beamforming Report field, the fields

Nc Index, Nr Index, Channel Width, Grouping, Codebook Information, Feedback Type, First Feedback Segment and Sounding Sequence Number are reserved and set to 0 and the Remaining Feedback Segments field is set to 7.
TGac editor, please apply the following changes starting from P81L32
8.5.23.2 VHT Compressed Beamforming frame format

The VHT MIMO Control field is always present in the frame. The presence of the VHT Compressed Beamforming

Report field and the MU Exclusive Beamforming Report field is dependent on the values of the Remaining

Feedback Segments and Feedback Type subfields of the VHT MIMO Control field as defined in Table 8-281aj

(VHT Compressed Beamforming Report frame fields present).

TGac editor, please change the label of the column in Table 8-281aj, in P82L43, from “Remaining Segments” to “Remaining Feedback Segments”  
9.31.5 VHT sounding protocol
TGac editor, please apply the following changes starting from P131L43
A beamformee that transmits a VHT Compressed Beamforming frame without including the VHT Compressed

Beamforming Report field and the MU Exclusive Beamforming Report field shall set the Remaining Feedback
Segments subfield in the VHT MIMO Control field to all ones, and set the First Feedback Segment subfield in the VHT MIMO Control field to zero.
Starting from P132L35
If a VHT Compressed Beamforming frame would result in an MMPDU that exceeds the beamformer’s maximum

MPDU length capability, the VHT Compressed Beamforming Report field and MU Exclusive report

field shall be split into up to 8 feedback segments, with each segment sent in a different MPDU. Each of the feedback segments except the last shall contain the maximum number of octets allowed by the beamformer’s maximum MPDU length capability. The last feedback segment may be smaller. Each feedback segment is identified by the value of the Remaining Feedback Segments subfield and the First Feedback Segment subfield in the VHT MIMO Control field as defined in 8.4.1.46 (VHT MIMO Control field). All feedback segments shall be sent in a single A-MPDU.

NOTE—Segments of a Beamforming Report frame are not to be considered MPDU fragments and they can be included

in a A-MPDU as described in this section.
In its first attempt to retrieve a VHT Compressed Beamforming frame from a beamformee that is not the one

indicated by the first STA Info field, a beamformer shall transmit a Beamforming Report Poll frame to poll

all possible feedback segments of the VHT Compressed Beamforming frame from the beamformee, by setting all the bits in the Feedback Segment Retransmission Bitmap field of the Beamforming Report Poll frame to 1.
If a beamformer fails to receive some or all feedback segments of a VHT Compressed Beamforming frame, the beamformer may request a selective retransmission of missing segments by sending a Beamforming Report Poll

frame with the Feedback Segment Retransmission Bitmap field set as described in 8.3.1.21 (Beamforming Report Poll frame format) to indicate the segments requested for retransmission. If the beamformer fails to receive the

segment with the First Feedback Segment field set to 1, it may request a selective retransmission of missing segments assuming the VHT Compressed Beamforming frame is split into 8 feedback segments. The beamformer may also request the retransmission of all feedback segments by setting all the bits in the Feedback Segment Retransmission Bitmap field of the Beamforming Report Poll frame to 1.

A beamformee that transmits a VHT Compressed Beamforming frame including the VHT Compressed

Beamforming Report field in response to a Feedback Beamforming Report Poll frame shall either send only the segments indicated in the Segment Retransmission Bitmap field in the Beamforming Report Poll frame if the

feedback segments are present or send all the feedback segments disregarding the Feedback Segment Retransmission Bitmap field in the Beamforming Report Poll fame.

A beamformer shall not transmit a Beamforming Report Poll frame to an SU only beamformee unless it has

received at least one feedback segment of the VHT Compressed Beamforming frame from the beamformee.

	4871
	Mark RISON
	50.38
	8.4.1.47
	117/171 confusion: NOTE says +/- 117 are skipped, but list shows -171 skipped, -117 not skipped, 117 not skipped, 171 not skipped
	Make sure the NOTE is correct.  Then fix the list (even better, don't duplicate information like this: just say "-250 to 250 in that order, except that ... are skipped"
	MU
	Accepted. See the editing instructions in doc 12/556 under CID 4296.


Discussion: The typo that the commenter refers to has been checked with the original writer of this part of the spec and has been corrected. The intention was to exclude the location of pilots, among which are ±117.
Proposed resolution: Accepted. See the editing instructions in doc 12/556 under CID 4296.

	4577
	James Petranovich
	56.17
	8.4.1.48
	use of "(L)" and "(H)" in table 8-53i is not defined, though I seems likely to refer to loower and upper contiguous frequency bands.
	Add sentence at end of line 20 on page 56: ""(L) indicates that the subcarrier index preceeding it is in the lower contiguous frequency segment, while (H) indicates that the subcarrier index preceeding it is in the higher contiguous frequency segment."
	MU
	Revised. See the editing instructions in doc 12/556 under CID 4296.


Discussion: The commenter is right that the definition of (L) and (H) are not present in table 8-53i. They are first defined within table 8-53f.
Proposed resolution: Revised. See the editing instruction in document 12/556 under CID 4296.
	4296
	Brian Hart
	48.44
	8.4.1.47
	Long lists of numbers are difficult to review, and twice as likely to contain errors (during writing them down in the spec, and reading them back into implementations
	Adopted a more compressed Matlab-like notation: e.g. for 20MHz/Ng=2 as an example, try [-28:2:-2 -1 -1 2:2:28], or for Ng=1 try [-28:-22 -20:-8 -6:-1 1:6 8:20 22:28]. Everyone can review this version; but almost no-one will review the present version. Apply changes to Table 8-53i on P56-58 also
	MU
	Accepted. See the editing instructions in doc 12/556 under CID 4296.


Discussion: A simple notation similar to what the commenter suggests is proposed to be adopted, which makes table 8-53f much more readable. Also, the same notation is applied to table 8-53i.
Proposed resolution: Accepted. See the editing instructions in doc 12/556 under CID 4296.
TGac editor, please replace the sequence of the subcarriers in the right column of table 8-53f as follows
NOTE: the subcarrier indices that are crossed out are not shown in below table for readability purpose. Please check with D2.0 for the original sequence of subcarriers.
Table 8-53f—Subcarriers for which a Compressed Beamforming Feedback Matrix subfield is sent back
	Channel Width
	Ng
	Ns
	Subcarriers for which Compressed Feedback Beamforming Matrix subfield is sent: scidx(0), scidx(1), …, scidx(Ns-1)
Notation: (a:b:c) is the sequence of integers starting from a, incrementing by b, and ending by an integer less than or equal to c

	20 MHz
	1
	52
	 (-28:1:-22), (-21:1:-1), (1:1:20), (22:1:28)
NOTE—Pilot subcarriers (±21, ±7) and DC subcarrier (0) are skipped

	
	2
	30
	 (-28:2:-2),-1,1,(2:2:28)

	
	4
	16
	 (-28:4:-4),-1,1,(4:4,28)

	40 MHz
	1
	108
	 (-58:1:-26), (-24:1:-12), (-10:1:-2), (2:1:10), (12:1:24), (26:1:52), (54:1:58)
NOTE—Pilot subcarriers (±53, ±25, ±11) and DC subcarriers (0, ±1) are skipped.

	
	2
	58
	 (-58:2:-2),(2:2:58)

	
	4
	30
	 (-58:4:58)

	80 MHz
	1
	234
	(-122:1:-104), (-102:1:-76), (-74:1:-40), (-38:1:-12), (-10:1:-2), (2:1:10), (12:1:38), (40:1:74), (76:1:102), (104:1:122)
NOTE—Pilot subcarriers (±103, ±75, ±39, ±11) and DC subcarriers (0, ±1) are skipped.

	
	2
	122
	 (-122:2:-2), (2:2:122)

	
	4
	62
	 (-122:4:122)

	160 MHz
	1
	468
	(-250:1:-232), (-230:1:-204), (-202:1:-168), (-166:1:-140), (-138:1:-118), (-116:1:-90), (-88:1:-54), (-52:1:-26), (-24:1:6), (6:1:24), (26:1:52), (54:1:88), (90:1:116), (118:1:138), (140:1:166), (168:1:202), (204:1:230), (232:1:250)
NOTE—Pilot subcarriers (±231, ±203, ±167, ±139, ±117, ±89, ±53, ±25), DC subcarriers (0, ±1, ±2, ±3, ±4, ±5) and subcarriers ±127, ±128, ±129 are skipped.

	
	2
	244
	(-250:2:-130), (-126:2:-6), (6:2:126), (128:2:250)
NOTE—Subcarriers 0, ±2, ±4 and ±128 are skipped.

	
	4
	124
	(-250:4:-6), (6:4:250)
NOTE—Subcarriers ±2 are skipped.

	80+80 MHz
	1
	468
	Subcarrier indices in lower and higher frequency segments: 
(-122:1:-104), (-102:1:-76), (-74:1:-40), (-38:1:-12), (-10:1:-2), (2:1:10), (12:1:38), (40:1:74), (76:1:102), (104:1:122)


NOTE—Pilot subcarriers (±103, ±75, ±39, ±11) and DC subcarriers (0, ±1) are skipped in each frequency segment.

	
	2
	244
	Subcarrier indices in lower and higher frequency segments: 
(-122:2:-2), (2:2:122)

	
	4
	124
	Subcarrier indices in lower and higher frequency segments: 
(-122:4:122)


TGac editor, please replace the sequence of the subcarriers in the right column of table 8-53i as follows
NOTE: the subcarrier indices that are crossed out are not shown in below table for readability purpose. Please check with D2.0 for the original sequence of subcarriers.
Table 8-53i—Number of subcarriers and subcarrier mapping
	Channel Width
	Ng
	Ns’
	Subcarriers for which the Delta SNR subfield is sent: 
scidx(0), scidx(1), …, scidx(Ns’-1)

Notation: (a:b:c) is the sequence of integers starting from a, incrementing by b, and ending by an integer less than or equal to c

	20 MHz
	1
	30
	 (-28:2:-2), -1, 1, (2:2:28)

	
	2
	16
	 (-28:4:-4),-1,1,(4:4:28)

	
	4
	10
	 (-28:8:-4),-1,1,(4:8,28)

	40 MHz
	1
	58
	 (-58:2:-2), (2:2:58)

	
	2
	30
	 (-58:4:58)

	
	4
	16
	 (-58:8:-2),(2:8:58)

	80 MHz
	1
	122
	(-122:2:-2), (2:2:122)

	
	2
	62
	 (-122:4:122)

	
	4
	32
	 (-122:8:-2), (2:8:122)

	160 MHz
	1
	244
	(-250:2:-6), (6:2:250)

NOTE—Subcarriers 0, ±2, ±4 and ±128 are skipped.

	
	2
	124
	(-250:4:-6), (6:4:250)

NOTE—Subcarriers ±2 are skipped.

	
	4
	64
	(-250:8:-6), (6:8:250)

	80+80 MHz
	1
	244
	Subcarrier indices in lower and higher frequency segments: 

(-122:2:-2), (2:2:122)

	
	2
	124
	Subcarrier indices in lower and higher frequency segments: 

(-122:4:122)

	
	4
	64
	Subcarrier indices in lower and higher frequency segments: 

(-122:8:-2), (2:8:122)


	4193
	Allert Van Zelst
	55.09
	8.4.1.48
	The second line in equation (8-1) should use "max" instead of "min"
	Change "min" to "max"
	MU
	Accepted. See the editorial changes in 12/556 under CID 4299.

	4298
	Brian Hart
	55.10
	8.4.1.48
	Formula is wrong but anyway can be simplified
	Second min should be a max. But simpler is get rid of the piecewise notation and just set it to: "=min(max(logTerm-snrTerm,-8),7)"
	MU
	Accepted. See the editorial changes in 12/556 under CID 4299.

	4955
	Mitsuru Iwaoka
	55.10
	8.4.1.48
	In equation 8-1, Delta SNRk,i = min (round (10log10(norm(Hk Vk,i) ^ 2 / N)  - SNRi),  -8), if 10log10(norm(Hk Vk,i) ^ 2 / N)  < SNRi.
This equation results only values of less than -8, and conflicts with the range of Delta SNRk,I which is 7 to -8dB.
	Use max() instead of min() for condition of 10log10(norm(Hk Vk,i) ^ 2 / N)  < SNRi.
	MU
	Accepted. See the editorial changes in 12/556 under CID 4299.

	5408
	Yusuke Asai
	55.10
	8.4.1.48
	The second condition of Equation (8-1) is erroneous. In current definition, delta_SNR is fixed to -8 when |HV|^2/N is -8 to 0.
	Change "min" to "max" in the condition of "otherwise."
	MU
	Accepted. See the editorial changes in 12/556 under CID 4299.

	5350
	Yasuhiko Inoue
	55.10
	8.4.1.48
	The equation 8-1: the lower equation returns always -8.
	change the "min" to "max" in the lower equation.
	MU
	Accepted. See the editorial changes in 12/556 under CID 4299.

	5375
	Youhan Kim
	55.09
	8.4.1.48
	min' should be 'max'
	Change 'min' to 'max'
	MU
	Accepted. See the editorial changes in 12/556 under CID 4299.


Discussion: The referred formula is:
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In above formula, in the negative range and the “min” is a typo, and needs to be changed to “max”. However, for a better representation the proposed resolution in CID 4298 is adopted.
Proposed resolution: Accepted. See the editorial changes in 12/556 under CID 4299.
	4927
	Minho Cheong
	55.21
	8.4.1.48
	For future consideration, the noise term  in equation (8-1) may need to be changed the one depending on spatial stream i.
	N in equation (8-1) needs to be changed into N_i
	MU
	Accepted. See the editing instruction in document 12/556 under CID 4299.


Proposed resolution: Accepted. See the editing instruction in document 12/556 under CID 4299.
Discussion: Currently the implementation do not seem to calculate noise power per spatial stream, however the proposed resolution is more general and does not affect other parts, hence it is accepte.
	4299
	Brian Hart
	55.17
	8.4.1.48
	Define ranges of k,I in definitions of H, V and SNR
	As in comment
	MU
	Accepted. See the editorial changes in 12/556 under CID 4299.


Proposed resolution: Accepted. See the editorial changes in 12/556 under CID 4299.
TGac Editor, please replace Equation (8-1) in 8.4.1.48 with the following one and changes the lines after accordingly:

\delta{SNR}k,i = min ( max ( 10 log10(|Hk Vk,i|2/N​i)-\bar{SNR}​i ,-8 ) ,7 )
    (8-1)
where
k

is the subcarrier index in the range of scidx(1), …, scidx(Ns-1)
i

is the space-time stream index in the range of 1, …, Nc
Hk

is the estimated MIMO channel for subcarrier k
Vk,I

is column i of the beamforming matrix V for subcarrier k
Ni
is the average noise plus interference power in the space-time stream i measured at the beamformee that was used to calculate \bar{SNR}i
	4576
	James Petranovich
	47.55
	8.4.1.47
	The value sent in quantization of angles in incompletely specified in table 8-53d and related text.  While ti si implied that the data sent in the compressed beamforming feedback matrix will correspond to k in table 8-53d, this is never stated.
	change "All angles are transmitted LSB to MSB.", to "The value of k for each angle is transmitted LSB to MSB."
	MU
	Accepted. See the editorial changes in 12/556 under CID 4576.


Proposed resolution: Accepted. See the editorial changes in 12/556 under CID 4576.
TGac editor, please apply the following change: 
8.4.1.47 VHT Compressed Beamforming Report field

Change the sentence after Table 8-53c and before Table 8-53d as follows:
The angles are quantized as defined in Table 8-53d (Quantization of angles). The value of k for each angle is transmitted LSB to MSB.

	4715
	Mark RISON
	54.48
	8.4.1.48
	The packing rules are not specified, in the case where Nc is odd
	Say something like "No padding is present between delta SNRs, even if they correspond to different subcarriers."
	MU
	Rejected. The delta SNRs are explicitly mentioned that are sent for a group of subcarriers whose indices are listed. While the proposed the resolution does not harm, it does not seem to add additional value.
 


Proposed resolution: Rejected. The delta SNRs are explicitly mentioned that are sent for a group of subcarriers whose indices are listed. While the proposed the resolution does not harm, it does not seem to add additional value.
	4794
	Mark RISON
	54.05
	8.4.1.47
	Could the SNR ever be outside these ranges?
	Make -128 mean <= -10 dB and +127 mean >= 53.75 dB
	MU
	Accepted. See the editing instruction in document 12/556 under CID 4794.


Discussion: It’s reasonable to include the upper and lower saturating ranges in the encoding.

Proposed resolution: Accepted. See the editing instruction in document 12/556 under CID 4794.
TGac editor, please apply the following changes to table 8-53g
	Average SNR of Space-Time Stream i subfield
	AvgSNRi

	-128
	≤ -10 dB

	…
	…

	+127
	≥ 53.75 dB


	4795
	Mark RISON
	54.44
	8.4.1.47
	80+80 MHz operating channel width is not covered
	Change "160 MHz" to "160 MHz or 80+80 MHz"
	MU
	Accepted. See the editing instruction in document 12/556 under CID 4795.



Proposed resolution: Accepted. See the editing instruction in document 12/556 under CID 4795.
TGac editor, please apply the following changes starting from P54L44
A STA with a 160 MHz or 80+80 MHz operating channel width and sending feedback for an 80 MHz channel width, includes subcarriers corresponding to the primary 80 MHz channel in the Compressed Feedback Beamforming Matrix subfield.
	5409
	Yusuke Asai
	55.16
	8.4.1.48
	H_k must be identical to that used for derivation of V_k,i, which should be defined explicitly.
	Change P55L16 as "H_k is the estimated MIMO channel  matrix for subcarrier k which is used to derive V_k."
	MU
	Rejected. While it is true that the Hk needs to be the same one that Vk,i is derived from, it is still up to the implementer what to do considering complexity trade-off etc. Hence it seems the added clarification by the commenter is required.




Proposed resolution: Rejected. While it is true that the Hk needs to be the same one that Vk,i is derived from, it is still up to the implementer what to do considering complexity trade-off etc. Hence it seems the added clarification by the commenter is required.
	4294
	Brian Hart
	44.57
	8.4.1.47
	Diagram showing examples of Nc would be helpful
	As in comment
	MU
	Deferred.


Proposed resolution: Deferred.
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