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Abstract

This document provides resolution for the following sounding related comments to 11ac spec draft D1.0:

3099, 3778, 3065, 3066, 2684, 3676, 3399, 3414, 2891, 3382, 2956, 3665, 2944, 3641, 2820, 3310, 2893, 3384, 3459, 2948, 3645, 3460, 2272, 2877, 3367, 2952, 3656
	3099
	90.24
	9.30.5
	Sounding protocol shall use VHT NDP only.
	modify: "A beamformer shall initiate a sounding feedback sequence by sending an NDPA frame followed by an NDP frame after a SIFS." to "A beamformer shall initiate a sounding feedback sequence by sending an NDPA frame followed by an VHT NDP frame after a SIFS."
	AGREE IN PRINCIPLE. 
Please see the change in 11/0961r1.

	3778
	91.00
	9.30.5
	For better clarity, it should be mandatotory that an VHT NDPA (i.e. the NDPA MAC format follows 8.3.1.11) has to be followed by an VHT NDP, and an HT NDPA (using HT Control Field) has to be followed by an HT NDP. The mixture between VHT and HT NDPA/NDP are not allowed
	Add appropriate language to reflect the constraints as in the comment.
	AREE IN PRINCIPLE. 
See CID 3099 resolution.

	3065
	91.33
	9.30.5
	NDPA frame can carry HT control field in HT format with the NDP Announcement set to 1, or with the TRQ set to 1; these cases give origin to ambiguous frame exchange definitions and potential collisions; Other functionalities indicated by the HTC-VHT are not relevant to the VHT sounding protocol. In order to maintain a well defined VHT sounding protocol the HT Control field in the HT format should not be sent in NDPA  
	Add a rule: "HTControl field in the HT format shall not be present in an NDPA Frame" 
	AGREE IN PRINCIPLE. 
See CID 3099 resolution.

	3066
	27.55
	9.30.5
	Beamforming Report Poll frame can carry HT control field in HT format with the NDP Announcement set to 1, or with the TRQ set to 1; these cases give origin to ambiguous frame exchange definitions and potential collisions; Other functionalities indicated by the HTC-VHT are not relevant to the VHT sounding protocol. In order to maintain a well defined VHT sounding protocol the HT Control field in the HT format should not be sent in a Beamforming Report Poll frame
	Add a rule: "HTControl field in the HT format shall not be present in an Beamforming Report Poll Frame" 
	AGREE IN PRINCIPLE. 
See CID 3099 resolution.


Discussion
Add the following rules in the spec draft:

1) A STA shall not transmit a VHT format NDP in a NDP sequence that contains an NDP announcement (note that NDP announcement is defined in 11n spec and is different from NDPA frame).

2)  A VHT format NDP frame shall only be transmitted SIFS after an NDPA frame.
3)  A beamformer shall not transmit an NDPA+HTC frame that contains an HT format HT Control field.
4)  A beamformer shall not transmit a Beamforming Report Poll+HTC frame that contains an HT format HT Control field.

5) A beamformer shall not transmit a frame other than a VHT format NDP SIFS after an NDPA frame.

	2684
	91.32
	9.30.5
	Whose 'Rx MCS map' does this refer to?
	Please clarify.
	AGREE IN PRINCIPLE

Please see the change in 11/0961r1

	3676
	91.32
	9.30.5
	It is not clear if "Rx MCS map in the VHT Supported MCS set field" refers to that of the beamformer or beamformee
	add "of the corresponding beamformee" to the end of the sentense.
	AGREE IN PRINCIPLE

See CID 2684 resolution

	3399
	91.41
	9.30.5
	According to 9.30.6, TXVECTOR CH_BANDWIDTH of an NDP frame shall be set to the same value as the TXVECTOR CH_BANDWIDTH of an NDP frame preceeding it. Thus "The TXVECTOR parameter CH_BANDWIDTH of the VHT Compressed Beamforming frame shall be set to indicate a bandwidth not wider than that indicated in the RXVECTOR parameter CH_BANDWIDTH of the received NDP frame" could be better changed to "~ of the received NDPA frame"
	Change "~ of the received NDP frame" to "~ of the received NDPA frame"
	DISAGREE. 

BFming report frame is sent immediately after receiving NDP. It is better to refer to the BW of NDP. 

	3414
	91.41
	9.30.5
	According to 9.30.6, TXVECTOR CH_BANDWIDTH of an NDP frame shall be set to the same value as the TXVECTOR CH_BANDWIDTH of an NDP frame preceeding it. Thus "The TXVECTOR parameter CH_BANDWIDTH of the VHT Compressed Beamforming frame shall be set to indicate a bandwidth not wider than that indicated in the RXVECTOR parameter CH_BANDWIDTH of the received NDP frame" could be better changed to "~ of the received NDPA frame"
	Change "~ of the received NDP frame" to "~ of the received NDPA frame"
	DISAGREE. 

See CID 3399 resolution.


	2891
	90.42
	9.30.5
	So an NDPA may contain multiple STA Infos even if the FT is SU, as long as all the STAs are MU-capable?
	Clarify
	DISAGREE

Ans: Yes

	3382
	90.42
	9.30.5
	So an NDPA may contain multiple STA Infos even if the FT is SU, as long as all the STAs are MU-capable?
	Clarify
	DISAGREE

Ans: Yes


	2956
	91.43
	9.30.5
	If the Individual/group bit in TA field of the the Beamformer Report Poll frame equals to 1 ,  the beamformee shall force the individual/Group bit of the TA field to 0 before matching with the MAC address of the beamformer.
	A beamformee that receives an NDPA from a beamformer with which it is associated or with which it has an established DLS or TDLS session and that contains the beamformee’s AID in the AID subfield of a STA Info field that is not the first STA Info field shall transmit its VHT Compressed Beamforming frame after receiving a Beamforming Report Poll with RA matching its MAC address and TA with the Individual/Group bit forced to 0 matching the MAC address of the beamformer.
	AGREE

Change text as suggested.
Please see the change in 11/0961r1.



	3665
	91.43
	9.30.5
	If the Individual/group bit in TA field of the the Beamformer Report Poll frame equals to 1 ,  the beamformee shall force the individual/Group bit of the TA field to 0 before matching with the MAC address of the beamformer.
	A beamformee that receives an NDPA from a beamformer with which it is associated or with which it has an established DLS or TDLS session and that contains the beamformee’s AID in the AID subfield of a STA Info field that is not the first STA Info field shall transmit its VHT Compressed Beamforming frame after receiving a Beamforming Report Poll with RA matching its MAC address and TA with the Individual/Group bit forced to 0 matching the MAC address of the beamformer.
	AGREE 

See CID 2956 resolution.

	2944
	91.55
	9.30.5
	A VHT STA that sends a VHTcompressed beamforming frame in response to a non-HT or non-HT duplicate format frame with the Individual/Group bit in the TA field equal to 1, shall set the I/G bit inthe  RA field of the response frame to "0"
	modify in p91/l55 "...not wider than that indicated by the RXVECTOR parameter CH_BANDWIDTH of the Beamforming Report Poll frame. Note that the RA field of the  VHT Compressed Beamforming  frame shall be set to the MAC address obtained from the TA field of the NDPA frame or the  Beamforming Report Poll frame to which this VHT Compressed Beamforming frame is a response with the Individual/Group bit in the RA field set to 0. ".
	AGREE

Change text as suggested. Please see the change in 11/0961r1.

	3641
	91.55
	9.30.5
	A VHT STA that sends a VHTcompressed beamforming frame in response to a non-HT or non-HT duplicate format frame with the Individual/Group bit in the TA field equal to 1, shall set the I/G bit inthe  RA field of the response frame to "0"
	modify in p91/l55 "...not wider than that indicated by the RXVECTOR parameter CH_BANDWIDTH of the Beamforming Report Poll frame. Note that the RA field of the  VHT Compressed Beamforming  frame shall be set to the MAC address obtained from the TA field of the NDPA frame or the  Beamforming Report Poll frame to which this VHT Compressed Beamforming frame is a response with the Individual/Group bit in the RA field set to 0. ".
	AGREE 

See CID 2944 resolution.


	2820
	91.61
	9.30.5
	What if it violates something else, like the TXOP Limit on AC_VO?
	Clarify
	DISAGREE

Ans:
It is BFmer’s responsibility to leave sufficient time in the TXOP for BFmee to send the BFming report. BFmee does not need to check the TXOP limit.

	3310
	91.61
	9.30.5
	What if it violates something else, like the TXOP Limit on AC_VO?
	Clarify
	DISAGREE
See CID 2820 resolution.

	2893
	90.61
	9.30.5
	How does the beamformer know how big the VHT Compressed Beamforming frames will be (so that it knows whether they will fit in the TXOP Limit)?  What happens if they don't fit (especially in the case of a single beamformee)?
	Clarify
	DISAGREE

Ans: It is BFmer’s responsibility to leave sufficient time in the TXOP for BFmee to send the BFming report. BFmee does not need to check the TXOP limit. If the BFming report exceeds the max PPDU duration, the BFmee shall send a Null report back.

	3384
	90.61
	9.30.5
	How does the beamformer know how big the VHT Compressed Beamforming frames will be (so that it knows whether they will fit in the TXOP Limit)?  What happens if they don't fit (especially in the case of a single beamformee)?
	Clarify
	DISAGREE

See CID 2893 resolution.


	3459
	91
	9.30.5
	My understanding here is that if a beamformee has no stored compressed beamforming report after receiving a beamforming report poll then it does not have to include the compressed beamforming report field. Why does this not apply to receiving a NDP? As far as I can see, this is the same as a MU capable beamformee receiving a beamforming report poll for the first time.
	I would recommend allowing this for receiving a NDP too.
	DISAGREE. 

1) If a BFmee receives both NDPA and NDP correctly, it shall prepare for a BFming report, and send the report SIFS after NDP or a Poll frame (based on NDPA indication).

2) If a BFmee does not receive either NDPA or NDP correctly, it does not know whether or when to send a Null BFming report after NDP. It is also not a good practice for BFmee to transmit anything when receiving a failed NDPA or NDP.
3) However, if the BFmee receives a Poll frame correctly, it knows exactly when to send a Null BFming report. 



	2948
	91.64
	9.30.5
	it is also true When the beamformee does not have any stored VHT compressed beamforming report after receiving an NDPA.
	change the sentence as "the beamformee does not have any stored VHT Compressed Beamforming Report after receiving a
Beamforming Report Poll frame or an NDPA frame."
	DISAGREE. 

See CID 3459 resolution. 

	3645
	91.64
	9.30.5
	it is also true When the beamformee does not have any stored VHT compressed beamforming report after receiving an NDPA.
	change the sentence as "the beamformee does not have any stored VHT Compressed Beamforming Report after receiving a
Beamforming Report Poll frame or an NDPA frame."
	DISAGREE. 

See CID 3459 resolution.


	3460
	93.00
	9.30.5
	Why is this restriction in place? If a beamformer has a group of SU only beamformees then it has to a NDPA-NDP to each beamformee and this is inefficient. 
	Please clarify.
	DISAGREE

Ans: this restriction is to allow a SU only BFmee not to support BFming report fragmentation and polling, thus simplifying designs. 

	2272
	93.11
	9.30.5
	"A beamformer shall not transmit a Beamforming Report Poll frame to a SU only beamformee unless it has received at least one segment of the VHT Compressed Beamforming frame from the beamformee."

This rule does not make sense - it would mean that the beamformer cannot normally poll SU only beamformees using the 'sounding protocol with more than one beamformee' of Figure 9-ac2.
	Remove statement "A beamformer shall not transmit a Beamforming Report Poll frame to a SU only beamformee unless it has received at least one segment of the VHT Compressed Beamforming frame from the beamformee."
	DISAGREE
See CID 3460 resolution


	2877
	93.21
	9.30.6
	63 even if the NDPA is addressed to a mesh STA (compare Table 22-10 and 8.5.16.3)?
	Clarify
	AGREE. 
Please see the change in 11/0961r1.

	3367
	93.21
	9.30.6
	63 even if the NDPA is addressed to a mesh STA (compare Table 22-10 and 8.5.16.3)?
	Clarify
	AGREE. 
See CID 2877 resolution


	2952
	93.22
	9.30.6
	GROUP_ID in the NDP PPDU should be the same as the associated NDPA frame. The current text for setting GROUP_ID in the NDP PPDU when the associated NDPA frame addressed to a mesh STA is not consistent with the GROUP_ID in the associated NDPA frame.
P143 table 22-10, In an NDP PPDU, the Group ID is set according to 9.30.6(Transmission of a VHT NDP). P93, Line 22 "GROUP_ID set to 0 if the associated NDPA frame is addressed to an AP; otherwise, set to 63."
However for an NDPA addressed to an AP or  to a mesh STA, it is defined as P143 table 22-10, "In a SU VHT PPDU, if the PPDU carries MPDU(s)addressed to an AP or to a mesh STA, the Group ID field is set to 0, otherwise it is set to 63."
	GROUP_ID set to 0 if the associated NDPA frame is addressed to an AP or to a mesh STA; otherwise, set to 63.
	AGREE. 

See CID 2877 resolution

	3656
	93.22
	9.30.6
	GROUP_ID in the NDP PPDU should be the same as the associated NDPA frame. The current text for setting GROUP_ID in the NDP PPDU when the associated NDPA frame addressed to a mesh STA is not consistent with the GROUP_ID in the associated NDPA frame.
P143 table 22-10, In an NDP PPDU, the Group ID is set according to 9.30.6(Transmission of a VHT NDP). P93, Line 22 "GROUP_ID set to 0 if the associated NDPA frame is addressed to an AP; otherwise, set to 63."
However for an NDPA addressed to an AP or  to a mesh STA, it is defined as P143 table 22-10, "In a SU VHT PPDU, if the PPDU carries MPDU(s)addressed to an AP or to a mesh STA, the Group ID field is set to 0, otherwise it is set to 63."
	GROUP_ID set to 0 if the associated NDPA frame is addressed to an AP or to a mesh STA; otherwise, set to 63.
	AGREE. 

See CID 2877 resolution


Editor: Please replace “NDP” in subclauses 9.30.1, 9.30.2, 9.30.3, 9.30.4 to “HT NDP”
Editor: Please make the following changes  in subclause 9.30
9.30 Null data packet (NDP) sounding

9.30.1 NDP rules

….

An NDP sequence contains at least one non-NDP PPDU and at least one NDP PPDU. Only one PPDU in the NDP sequence may contain an NDP announcement. An NDP sequence begins with an NDP announcement. The NDP sequence ends at the end of the transmission of the last NDP PPDU that is announced by the NDP announcement. A STA that transmits the first PPDU of an NDP sequence is the NDP sequence owner. In the NDP sequence, only PPDUs carrying NDP and PPDUs carrying non-A-MPDU control frames may follow the NDP sequence’s starting PPDU.

A STA shall transmit only one NDP per NDP announcement, unless the NDP announcement includes a value in the ASEL Data subfield of the ASEL Command subfield of the HTC Control field that is greater than one. ach PPDU in an NDP sequence shall start a SIFS interval after end of the previous PPDU.

A STA shall not transmit a VHT NDP in a NDP sequence that contains an NDP announcement. (CID 3099)
The +HTC field of a CTS frame shall not contain the NDP Announcement subfield set to 1.
….
9.30.5 VHT sounding protocol
…

A beamformer shall initiate a sounding feedback sequence by sending an NDPA frame followed by an VHT NDP frame after a SIFS. The beamformer shall include in the NDPA frame one STA Info field for each beamformee that is expected to prepare a VHT Compressed Beamforming frame and shall identify the beamformee by including the beamformee's AID in the AID subfield of the STA Info field. The NDPA frame shall include at least one STA Info field. A VHT NDP frame shall only be transmitted SIFS after an NDPA frame. (CID 3099)
A beamformer shall not transmit either an NDPA+HTC frame or a Beamforming Report Poll+HTC frame that contains an HT format HT Control field. (CID 3099)
A beamformer shall not transmit a frame other than a VHT NDP SIFS after an NDPA frame. (CID 3099)
…

A beamformer that sets the Feedback Type subfield of a STA Info field to 1 shall set the Nc subfield of the same STA Info field to a value equal or less than the maximum number of supported spatial streams according to the corresponding beamformee’s (CID 2684) Rx MCS map in the VHT Supported MCS set field.

…
A beamformee that receives an NDPA frame from a beamformer with which it is associated or with which it has an established DLS or TDLS session and that contains the beamformee's AID in the AID subfield of the first (or only) STA Info field and also receives a VHT NDP SIFS following the NDPA, shall transmit its VHT Compressed Beamforming frame a SIFS after the VHT NDP frame that follows the NDPA frame. (CID 3099) The TXVECTOR parameter CH_BANDWIDTH of the VHT Compressed Beamforming frame shall be set to indicate a bandwidth not wider than that indicated in the RXVECTOR parameter CH_BANDWIDTH of the received NDP frame.

A beamformee that receives an NDPA from a beamformer with which it is associated or with which it has an established DLS or TDLS session and that contains the beamformee’s AID in the AID subfield of a STA Info field that is not the first STA Info field shall transmit its VHT Compressed Beamforming frame after receiving a Beamforming Report Poll with RA matching its MAC address and TA with the Individual/Group bit forced to 0 (CID 2956) matching the MAC address of the beamformer. If the RXVECTOR parameter CH_BANDWIDTH_IN_NON_HT of the received Beamforming Report Poll frame is valid, the TXVECTOR parameter CH_BANDWIDTH of the VHT Compressed Beamforming frame shall be set to indicate a bandwidth not wider than that indicated by the RXVECTOR parameter CH_BANDWIDTH_IN_NON_HT of the Beamforming Report Poll frame; otherwise, the TXVECTOR parameter CH_BANDWIDTH of the VHT Compressed Beamforming frame shall be set to indicate a bandwidth not wider than that indicated by the RXVECTOR parameter CH_BANDWIDTH of the Beamforming Report Poll frame.

NOTE ― The RA field of the VHT Compressed Beamforming  frame is set to the MAC address obtained from the TA field of the NDPA frame or the  Beamforming Report Poll frame to which this VHT Compressed Beamforming frame is a response with the Individual/Group bit in the RA field set to 0. (CID 2944)
…
9.30.6 Transmission of a VHT NDP

A STA shall transmit a VHT format NDP using the following TXVECTOR parameters:

— LENGTH set to 0

— NUM_USERS set to 1

— GROUP_ID set to 0 if the associated NDPA frame is addressed to an AP or to a mesh STA (CID 2877); otherwise, set to 63.

— NUM_STS indicates two or more space-time streams

— PATIAL_AID is set as described in 9.17a (Partial AID in VHT PPDUs)

— CH_BANDWIDTH set to the same value as the TXVECTOR parameter CH_BANDWIDTH in the preceding NDPA frame
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