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Abstract: Resolutions of D1.0 comments on Link Adaptations (9.27):  CIDs 2168, 2169, 2194, 2528, 2681, 2682, 2930, 2951, 3264, 3427, 3430, 3433, 3434, 3435, 3436, 3437, 3442, 3572, 3655, 3726, 3727, 3728, 3775, 3776, 3807

Abstract: this document addresses the LB178 technical CIDs on Link Adaptation.

CIDs 3727, 3433 (NDP Number of LTFs)
	3727
	James Wang
	9.27.3
	86.60
	The number of VHT-LTFs sent in the NDP frame is determined by the total number of spatial dimensions to be sounded for the purpose of beamforming. ?
	N/A
	Agree in principle, refer to CID 3433

	3433
	Shapira, Nir
	9.27.3
	86.60
	The sentence starting with "The number of VHT-LTFs sent…" describes NDP operation and is not relevant to link adaptation
	Suggest to delete this sentence.
	Agree


TGac Editor: Pls remove the mentioned sentence as in CID3433 in page 106 of D1.2:
(#3708)An MFB responder sending MFB in response to MRQ in an NDPA frame, shall compute the MFB

based on the NDP following the NDPA frame(#3708). The number of VHT-LTF symbols(#2368) sent in the

NDP (Ed)is determined by the total number of spatial dimensions to be sounded for the purpose of beamforming.
CIDs 2168 (VHT Capabilities)
	2168
	Chu, Liwen
	9.27.3
	86.33
	"A STA whose most recently transmitted VHT Link Adaptation Capable subfield of the VHT Capabilities Info field of the VHT Capabilities element is either set to Unsolicited

or Both may transmit unsolicited MFB in any frame that contains a VHT format HT Control field."

What happens if the destination of unsolicited MFB does not support link adaptation?
	Option 1: Add a Unsolicited MFB receiving capability field in VHT Capability element.

Option 2: Add the following text: "a VHT STA that sets +HTC-VHT Capable to 1 shall support receiving MFB from another VHT STAs."
	Disagree, see the discussions below

	2682
	Kim, Youhan
	9.27.3
	87.47
	Which VHT Capabilities element advertises the maximum number of spatial streams it can transmit?  I think this sentence is referring to the 'Number of Sounding Dimensions' subfield in the VHT Capabilities element.  However, the name 'Number of Sounding Dimensions' seems to indicate that this is associated with SU TxBF or MU-MIMO.  For example, consider an AP supporting neither SU TxBF nor MU-MIMO TX.  Is the AP still required to set the 'Number of Sounding Dimensions' subfield to match the max. number of spatial streams it can transmit?
	N/A
	Counter, this note refers to MCS capability, needs some clarifications


Discussions of CID 2168: 11n link adaptation usese the same capability and had the same sentence in 9.27.2. Bascially Option 2 as proposed by the commenter was assumed by default. No need to add new sentences. 

TGac Editor: Pls make the following modifications in page 106 line 59 of D1.2:
NOTE—The MFB requester can advertise the maximum number of spatial streams that it can transmit in its VHT Supported MCS Set in the VHT Capabilities element.
CIDs 3726, 3728, 2787 (BW Field)

	3726
	Wang, James
	9.27.3
	86.40
	Note BW is used only in unsolicited feedback. If MRQ=1, BW should be set to 0.
	Please correct as stated
	Agree 

	3728
	Wang, James
	9.27.3
	87.11
	BW is set to zero if MRQ field set to 1
	Please correct as stated
	Agree

	2787
	Lee, Jae Seung
	9.27.3
	86.48
	"within a single PPDU shall be interpreted by the receiver as a single request for MCS, VHT N_STS and SNR feedback"

--> BW is missing
	Change "within a single PPDU shall be interpreted by the receiver as a single request for MCS, VHT N_STS and SNR feedback"

to "within a single PPDU shall be interpreted by the receiver as a single request for MCS, VHT N_STS, BW and SNR feedback"
	Disagree, refer the CID3726 resolution, BW is for unsolicited only


TGac Editor: Pls remove “BW” in page 105 line 57 of D1.2:
The MFB requester may set the MRQ field to 1 in the VHT variant(Ed) HT Control field of a frame to request

a STA to provide MCS, N_STS(#3475), 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.
TGac Editor: Pls remove “BW” in page 106 line 23 of D1.2:
On receipt of a VHT variant(Ed) HT Control field with the MRQ field set to 1, an MFB responder computes

the MCS, N_STS(#3475), BW and SNR estimates based on the associated PPDU or NDP and labels the result

of this computation with the MSI value from(#2529) the MFSI field of the corresponding response frame.

The MFB responder may include 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 associate the MFB with the soliciting

MRQ(#2530).
CIDs 2528 (Multiple MRQ in one PPDU)

	2528
	Hedayat, Reza
	9.27.3
	86.47
	"The appearance of more than one instance of a VHT format 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 N_STS and SNR

feedback." It is not clarified what the responder would do in case there are mismatched in the subfileds of the multiple received VHT format of HT Control field.
	This could be further clarfied by stating that the receiver shall prepare the response based on the last VHT format of HT Control field.
	Disagree, see discussions below


Discussions:  It does not hurt if the responder responds any VHTC field in the same PPDU, transmitter should be able to associate MFB with the corresponding request by looking at the MFSI.
CIDs 2951, 3655, 2930 (MRQ in NDPA)

	2951
	LU, KAIYING
	9.27.3
	87.04
	The description is not correct since NDP frame does not include MFB request
	MFB estimate computation and feedback on the receipt f MFB request (MRQ set to 1 in VHT format HT Control field) in an NDPA and the receipt of an NDP frames (see 9.30 (Null data packet (NDP) sounding)) if this STA set the SU Beamformee Capable and/or the MU Beamformee Capable subfield of the VHT Capabilities Info field of the VHT Capabilities element to 1.
	Agree 


	3655
	Sun, Bo
	9.27.3
	87.04
	The description is not correct since NDP frame does not include MFB request
	MFB estimate computation and feedback on the receipt of MFB request (MRQ set to 1 in VHT format HT Control field) in an NDPA and the receipt of an NDP frames (see 9.30 (Null data packet (NDP) sounding)) if this STA set the SU Beamformee Capable and/or the MU Beamformee Capable subfield of the VHT Capabilities Info field of the VHT Capabilities element to 1.
	Dup with 2951



	2930
	Loc, Peter
	9.27.3
	88.50
	The MFB requester may use the NDPA frame with multiple STA info fields to solicit MFB responses from multiple STAs but the procedure for the STAs to transmit MFB responses to the requester is not specified.
	A procedure that is similar to Figure 9-ac2 may be used to facilitate the MFB responses from the STAs. See submission 11-11-xxxx-xx-00ac-resolution-to-comments-xxx for more details
	Withdrawn by commenter


TGac Editor: Pls modify the page 106 line 17 as below:
-MFB estimate computation and feedback on the receipt of MFB request (MRQ set to 1 in VHT variant(

Ed) HT Control field) in NDPA, and the receipt of NDP frames (see 9.31 (Null data packet (NDP) sounding)) if

this STA set the SU Beamformee Capable and/or the MU Beamformee Capable subfield of the VHT

Capabilities Info field of the VHT Capabilities element to 1.

CIDs 3572 (NDP vs PPDU)

	3572
	Stephens, Adrian
	9.27.3
	87.11
	"PPDU or NDP" - an NDP is a type of PPDU,  so this is tautology.
	replace with "PPDU"
	Agree 


TGac Editor: Pls remove “or NDP” in page 106 line 23 of D1.2
…..and SNR estimates based on the associated PPDU or NDP and labels the result

of this computation with the MSI value from(#2529) the MFSI field of the corresponding response frame.

CIDs 3430, 2194, 2681 (MFB field)

	3430
	Shapira, Nir
	9.27.3
	87.14
	Draft states the MFB responder may include MSI in MSFI. Should be shall include MSI in MSFI. Solicited response should always include MSI
	change "The MFB responder may include" to "The MFB responder shall include"
	Disagree:  it is possible to have the case in which MCS=15, N_STS=7,  and MFSI=7.

	2194
	Dehghan, Hossein
	9.27.3
	87.22
	There may be value in providing feedback on N_STS, even if no MCS is provided. This is currently not one of the listed options.
	Allow MFB=15, N_STS=valid value
	Disagree, see discussions below

	2681
	Kim, Youhan
	9.27.3
	87.25
	MFB=15, VHT N_STS=7'.  MFB (15 bits) contains VHT N_STS as a subfield.  Same comment for P87L32.
	Change 'MFB=15' to 'MCS=15'.
	Agree, already been taken care in D1.2


Discussion on CID2194: If N_STS is ready, there is no point that an MCS is not ready, because both are generated based on some SNR measurement. It is preferable to keep the protocol simple and similar to HT link adaptation.
CIDs 3434 (Requester Computes MCS)

	3434
	Shapira, Nir
	9.27.3
	87.60
	Sentence starting with "The MFB requester may…" is obscure. The MFB already contains MCS, SNR and N_STS, why would the MFB requester need to compute them? Also "appropriate" for what?
	Suggest to delete this sentence
	Disagree 


Discussions: the feedback parameters might be adjusted by the transmitter based on its own implementations, for example power level adjustment for different MCSs. 
CIDs 3435 (Unsolicited FB referral PPDU)

	3435
	Shapira, Nir
	9.27.3
	88.2
	Should consider adding clarification on what is a "PPDU received …". Is it necessarily a VHT PPDU? Can this PPDU be an NDP? What constitutes a reception? Must the underlying PSDU be received correctly? How would the PPDU sender know the PPDU was actually received in order to match it?
	Add clarifications
	Disagree 


Discussions: The “PPDU” here could be any PPDU from the transmitter. There are a bunch of fields in HTC, e.g. GID, Coding, Tx Type, BW, to help transmitter matching the PPDU. “PPDU received” already implies received correctly.
CIDs 3442 (No Feedback)

	3442
	Shapira, Nir
	9.27.3
	88.19
	For the case of unsolicited MFB, add the option to signal "No MCS Supported" for the case where a BFee receiving a DL-MU frame cannot support even MCS0. This can happen when a BFer has a stale channel estimate or a has made a bad grouping decision. The BFee can immediately report this No-Supported-MCS in same TXOP and save the BFer a lot of time guessing why the frame failed. BFee can detect this condition even when frame CRC fail, if a proper match for GID in made in the preamble.
	Add the following text after line 18: "An unsolicited MFB with values of MCS=15, N_STS=0 indicates the MFB responder is signaling no MCS can be supported for the PPDU that matches the description given by GID-L, GID-H, Coding Type, FB TX Type and BW fields."
	Withdrawn 


CIDs 3775 (N_STS reduction)

	3775
	Zhang, Hongyuan
	9.27.3
	88.31
	"…. shall be computed assuming that the space time streams corresponding to the lowest VHT N_STS indices are used for transmission". The last sentence is unclear, does "the lowest" mean "one-stream" or "the number of streams indicated by VHT N_STS field"?
	Clarify.
	Counter, see discussions below


Discussions: in HT link adaptation, a sounding packet is always sent for solicited MFB, therefore N_STS reduction frequently happens in HT link adaptations, and there is no assumption that the exact first N_STS streams of the sounding packet (typically with number of streams equal to the full channel dimension) shall be assumed on both sides. In VHT link adaptation, similar implementations at the responder should be expected, therefore this sentence seems too restrictive on implementations. It is then cleaner to just remove this sentence.
TGac Editor: Pls modify as below in page 107 lines 55~58 of D1.2
……The N_STS(#3475) subfield of the MFB subfield of VHT variant(Ed) HT Control field shall be set to an equal or smaller value than the RXVECTOR parameter NUM_STS of the received PPDU from which the MRQ was triggered;If the N_STS(#3475) subfield is set to a smaller value than the RXVECTOR parameter NUM_STS, the MFB shall be computed using the space time streams corresponding to the lowest N_STS(#3475) indices(#3114) this smaller N_STS value.
CIDs 3776, 3427, 3436, 3437, 2169  (Link Adaptation with Beamforming)

	3776
	Zhang, Hongyuan
	9.27.3
	88.46
	This paragraph defines a rule that is restricted to VHT NDPA, VHT NDP, and VHT MFB, there was no such a rule in HT link adaptation exchange, but an HT NDPA may also contain an MRQ.indices are used for transmission". The last sentence is unclear, does "the lowest" mean "one-stream" or "the number of streams indicated by VHT N_STS field"?
	Change "NDPA" in this paragraph to "VHT NDPA as in 8.3.1.11", "NDP" to "VHT NDP".
	Agree in principle, NDPA frame is specific for VHT, need some clarifications 

	3437
	Shapira, Nir
	9.27.3
	88.35
	In case the VHT Compressed BF frame is for Feedback Type MU-BF, Nc is dictated by BFer. Suggest to allow BFee to recommend an MFB with a smaller value of N_STS. In this case the assumption should be the BFer will use the first N_STS indices of the returned matrix for SU beamforming
	Add the following text after line 43: "If the MFB is in the same PPDU as a VHT Compressed Beamforming frame with a Feedback Type equal to MU-BF, the value of VHT N_STS shall be equal or smaller than the value of Nc for the Compressed feedback and of the value of Max Nss For SU Present subfield (see 8.4.1.40 (VHT Operating Mode Field)), and the MFB responder shall estimate the MFB under the assumption the MFB requester shall use the lowest VHT N_STS indices in the Compressed BF matrices."
	Disagree, see discussions below

	3427
	Shapira, Nir
	9.27.3
	88.40
	In current draft it is not clear which code type to assume in an MFB response to an MRQ that was carried in an NDPA.
	Suggest to assume BCC code type. In line 40, after the wording "...set to 0.", add "If the MFB is solicited based on an MRQ carried in an NDPA, the Coding Type subfield shall be set to BCC"
	Disagree, coding type is for unsolicited FB only

	3436
	Shapira, Nir
	9.27.3
	88.52
	What happens when the compressed BF frame is segmented. Which segment should carry the corresponding MFB?
	Suggest to carry MFB in first segment. Add after line 52: "In case the VHT Compressed Beamforming frame carrying the MFB is segmented, the MFB will be carried in the first segment."
	Disagree, there is no technical reason for such a restriction

	2169
	Chu, Liwen
	9.30.5
	90.56
	"An NDPA frame with more than one STA Info fields shall not carry a HT Control field, unless all the STAs listed in the AID field of the STA Info fields have set +HTC-VHT Capable to 1 in VHT capabilities Info field or set +HTC-HT Support to 1 in HT Extended Capabilities field."

Can a HT STA understand NDPA? The answer seems to be no.
	Change to "An NDPA frame with more than one STA Info fields shall not carry a HT Control field, unless all the STAs listed in the AID field of the STA Info fields have set +HTC-VHT Capable to 1 in VHT capabilities Info field."
	Disagree, VHT STA could also be HTC capable but not VHTC capable.


Discussions on CID 3437:  it is not a valid case in which the MFB is in the same compressed BF feedback frame for MU, because the NDP packet is an SU packet. The receiver cannot compute an MU MCS based on NDP. It is cleaner that in any case the beamformer only checks Nc in the BF  feedback frame, even an MFB is attached with the beamforming feedback frame.
TGac Editor: Pls modify the paragraph in page 108 lines 7~8 of D1.2 as below:
If the MFB requester sends MRQ in an NDPA frame, then the MFB responder shall include the corresponding

MFB in the VHT Compressed Beamforming frame that is the response to the same NDPA frame and NDP sequence.

CIDs 3264 (Immediate vs Delayed)

	3264
	Reuss, Edward
	9.27.3
	88.61
	What happens if an STA does not respond or is too slow to respond?
	Provide timeout intervals for a response. If a timeout already exists, refer to it in this paragraph.
	Disagree, see discussions below 


Discussions:  a delayed MCS feedback is always allowed, and the timeout control should be an implementation issue at the transmitter. As in 11n link adaptation, it is hard to force a timeout by the spec.

CIDs 3807 (SNR Field)

	3807
	Reuss, Edward
	9.27.3
	87.56
	"encoded as a 6-bit two's complement number of SNR_average - 22" If I read this correctly, this means the valid range of values for this field are -32 to +31, which should be interpreted as the range -10 to +53 dB. Is this correct?
	Clarify the permitted range of values for this field..
	Agree in principle,  as doc number 1437r1


TGac Editor: Pls modify the first paragraph in page 107 of D1.2 as below:

The SNR feedback in the MFB subfield is defined as the SNR value averaged over all the space-time(#3738)

streams and data subcarriers, and is encoded as a 6-bit 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 space-time(#3738) stream divided by the product of the number of space-time(#3738) streams and the number of frequency tones represented in the bandwidth in which the MFB was estimated. This encoding covers the SNR range from -10dB to 53dB in 1 dB steps….
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