November 2016		doc.: IEEE 802.11-16/1417r0
IEEE P802.11
Wireless LANs
	HE BSS Operation

	Date:  2016-11-05

	Author(s):

	Name
	Affiliation
	Address
	Phone
	email

	Alfred Asterjadhi
	Qualcomm Inc.
	5775 Morehouse Dr, San Diego, CA 92109
	+1-858-658-5302
	aasterja@qti.qualcomm.com

	[bookmark: _GoBack]George Cherian
	Qualcomm Inc.
	
	
	

	Abhishek Patil
	Qualcomm Inc.
	
	
	




Abstract
This submission proposes resolutions for multiple comments related to TGax D0.1 with the following CIDs:
· 154

Revisions:
· Rev 0: Initial version of the document. 
· 






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 TGax Draft.  This introduction is not part of the adopted material.

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

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

PARS I

	CID
	Commenter
	P.L
	Comment
	Proposed Change
	Resolution

	154
	Alfred Asterjadhi
	1873.53

	Need to define the details for HE BSS operation.

	As in comment.

	Revised –

Agree in principle with the comment. Proposed resolution is to provide spec text for the HE BSS operation subclause, relying as much as possible on the normative text that is present in the baseline in VHT BSS operation and 20/40Mhz BSS operation.

TGax editor to make the changes as showin in 11-16-1417r0 under all headings that include CID 154.


Discussion: Proposed resolution includes expansion of the Basic HE MCS and NSS Set field from 2 to 3 bits to include the new MCSs added in 11ax (1024 QAM) and the addition of the VHT Operation Information field to the HE Operation element to remove dependency from the VHT Operation element.
TGax editor: within subclause 9.4.2.219 HE Operation element make the following changes (#CID 154):
Within Figure 9-589cq—HE Operation element format change the number of octets for the Basic HE MCS and NSS Set from 2 to 3.
At the end of the subclause in the paragraph that describes the Basic HE-MCS and NSS Set field, change “a bitmap of size 16 bits” to “a bitmap of size 24 bits”.
Change “Each 2 bit pair in the bitmap” to “Each 3 bit value in the bitmap”.
Within Figure 9-589cs—Basic HE-MCS And NSS Set field format change the number of bits per Max HE MCS for NSS n subfield from 2 to 3 and change the bit numbering above the diagram to correspond with the bit count change.
TGax editor: Insert the following new text at the end of 9.4.2.219 HE Operation element in draft TGax D0.5:
The Max HE MCS For n SS subfield (where n = 1, ..., 8) is encoded as follows:
· 0 indicates support for HE-MCS 0-7 for n spatial streams
· 1 indicates support for HE-MCS 0-8 for n spatial streams
· 2 indicates support for HE-MCS 0-9 for n spatial streams
· 3 indicates support for HE-MCS 0-10 for n spatial streams
· 4 indicates support for HE-MCS 0-11 for n spatial streams
· 5-7 reserved
TGax editor: Insert a new field “VHT Operation information field” to the HE Operation element and the following new text at the end of 9.4.2.219 HE Operation element in draft TGax D0.5 (#CID 154):
The structure of the VHT Operation Information field is defined in Figure 9-564 (VHT Operation Information field) and its subfields are defined in Table 9-252 (VHT Operation Information subfields).
TGax Editor: Insert a new subclause as follows (#CID 154):
Note to TGax Editor: Please rely only on the clean version. The trackchanges are for reviewing purposes only.
25.1 VHT HE BSS operation(11ac)
25.1.1 Basic VHT HE BSS functionality(11ac)
A HE STA has dot11HEOptionImplemented equal to true.
A STA that is starting a VHT HE BSS shall be able to receive and transmit at each of the <VHTHE-MCS, NSS> tuple values indicated by the Basic VHTHE-MCS And NSS Set(#5392) field of the VHTHE Operation parameter of the MLME-START.request primitive and shall be able to receive at each of the <VHTHE-MCS, NSS> tuple values indicated by the Supported VHTHE-MCS and NSS Set field of the VHT HE Capabilities parameter of the MLME-START.request primitive. The basic HE-MCS and NSS set(#6235) is the set of <HE-MCS, NSS> tuples that are supported by all HE STAs that are members of a HE BSS. It is established by the STA that starts the HE BSS, indicated by the Basic HE-MCS And NSS Set(#5392) field of the HE Operation parameter(#3359) in the MLME-START.request primitive. Other HE STAs determine the basic HE-MCS and NSS set(#6235) from the Basic HE-MCS And NSS Set(#5392) field of the HE Operation element in the BSSDescription derived through the scan mechanism (see 11.1.4.1 (General)).
A HE STA shall not attempt to join (MLME-JOIN.request (MDR)primitive) a BSS unless it supports (i.e., is able to both transmit and receive using) all of(#3530) the <HE-MCS, NSS> tuples in the (#6235)basic HE-MCS and NSS set.
NOTE—An HE STA does not attempt to (re)associate with a HE AP unless the STA supports (i.e., is able to both transmit and receive using) all of the <HE-MCS, NSS> tuples in the Basic HE-MCS And NSS Set field in the HE Operation element transmitted by the AP because the MLME-JOIN.request primitive is a necessary precursor to (re)association.(#7445)
A STA for which dot11VHTOptionImplemented dot11HEOptionImplemented is true shall set dot11VeryHighThroughputOptionImplemented or dot11HighThroughputOptionImplemented to true.
A STA that is a VHTHE AP or a VHTHE mesh STA declares its channel width capability in(#5960) the VHTHE Capabilities element VHT Capabilities Information(#6472) field as described in Table 9-249 262aa (Subfields of the VHT HE PHY Capabilities Information field). If the STA is an HE AP then it shall indicate support for at least 80 MHz channel width if it operates in 5 GHz; otherwise it may indicate any channel width support.
A STA shall set the Supported Channel Width Set subfield of VHT Capabilities and HT Capabilities element it transmits to a value that indicates the same channel width capability as the channel width capability provided in the HE Capabilities element it transmits. A STA shall set all the subfields of the VHT Capabilities and HT Capabilites element it transmits to respective values that indicate the same capabilities provided in the HE Capabilities element it transmits.
A VHT STA shall set the Supported Channel Width Set subfield in its HT Capabilities element HT Capability Information(#3025) field to 1, indicating that both 20 MHz operation and 40 MHz operation are supported.
At a minimum, an VHTHE STA sets the Rx MCS Bitmask of the Supported MCS Set field of its HT Capabilities element according to the setting of the Rx VHTHE-MCS Map subfield of the Supported HEVHT-MCS and NSS Set field of its VHT HE Capabilities element as follows: for each subfield Max HEVHT-MCS For n SS, 1 < n < 4, of the Rx VHTHE-MCS Map field with a value other than 3 (no support for that number of spatial streams), the STA shall indicate support for MCSs 8(n–1) to 8(n–1)+7 in the Rx MCS Bitmask, where n is the number of spatial streams, except for those MCSs marked as unsupported as described in 1025.X7.212.43 (Additional rate selection constraints for VHT HE PPDUs).
A STA that is a VHT HE AP or a VHTHE mesh STA shall set the STA Channel Width subfield in the HT Operation element HT Operation Information field, the Channel Width, Channel Center Frequency Segment 0 and Channel Center Frequency Segment 1 subfields(M188) in the VHT HE Operation  element VHT Operation Information field to indicate the (#6508)BSS bandwidth as defined in Table 11-24 (VHT BSS bandwidth). 
	· [bookmark: RTF31383834353a205461626c65]VHT (#6508)BSS bandwidth(11ac)

	HT Operation element STA Channel Width field
	VHT Operation element Channel Width field
	VHT Operation element Channel Center Frequency Segment 1 subfield (Ed)(M188)
	(#6508)BSS bandwidth

	0
	0
	0
	20 MHz

	1
	0
	0
	40 MHz

	1
	1
	0
	80 MHz

	1(M188)
	1
	CCFS1 > 0 and
| CCFS1 - CCFS0 | = 8
	160 MHz

	1(M188)
	1
	CCFS1 > 0 and
| CCFS1 - CCFS0 | > 16
	80+80 MHz

	1
	2
	0
	160 MHz 
(deprecated)(M188)

	1
	3
	CCFS1 > 0 and
| CCFS1 - CCFS0 | > 16
	80+80 MHz 
(deprecated)(M188)

	NOTE 1—CCFS0 represents the value of the Channel Center Frequency Segment 0 subfield.
NOTE 2—CCFS1 represents the value of the Channel Center Frequency Segment 1 subfield.


The setting of the Channel Center Frequency Segment 0 and Channel Center Frequency Segment 1 subfields is shown in Table 11-25 (Setting of Channel Center Frequency Segment 0, Channel Center Frequency Segment 1 and Channel Center Frequency Segment 2 subfields), except that the Max NSS support is provided by the HE STA in frames that contain an HE Capabilities element (see see 9.4.2.218 (HE Capabilities element)) and an Operating Mode field (see 9.2.4.6.4.3 Operating Mode and 9.4.1.53 (Operating Mode field)), wherein in the table the Max NSS support refers to the HE Max NSS support instead of the VHT Max NSS support for an HE STA. 
	· [bookmark: RTF39363730383a205461626c65]Setting of Channel Center Frequency Segment 0, Channel Center Frequency Segment 1 and Channel Center Frequency Segment 2 subfields(#7684)(M188)

	BSS bandwidth
	VHT Operation element Channel Width field
	Setting of the Channel Center Frequency Segment 0 subfield
	Setting of the Channel Center Frequency Segment 1 subfield
	Setting of the Channel Center Frequency Segment 2 subfield(#7684)

	20, 40 MHz
	0
	dot11CurrentChannelCenterFrequencyIndex0
	0
	0(#7684)

	80 MHz
	1
	dot11CurrentChannelCenterFrequencyIndex0
	0
	0(#7684)

	160 MHz (At least Max VHT NSS support)(#7684)
	1
	if dot11CurrentPrimaryChannel is greater than dot11CurrentChannelCenterFrequencyIndex0 then dot11CurrentChannelCenterFrequencyIndex0 + 8, else dot11CurrentChannelCenterFrequencyIndex0 – 8
	dot11CurrentChannelCenterFrequencyIndex0
	0(#7684)

	160 MHz (Less than Max VHT NSS support)(#7684)
	1(#7684)
	if dot11CurrentPrimaryChannel is greater than dot11CurrentChannelCenterFrequencyIndex0 then dot11CurrentChannelCenterFrequencyIndex0 + 8, else dot11CurrentChannelCenterFrequencyIndex0 – 8(#7684)
	0(#7684)
	dot11CurrentChannelCenterFrequencyIndex0(#7684)

	80+80 MHz (At least Max VHT NSS support)
	1
	dot11CurrentChannelCenterFrequencyIndex0
	dot11CurrentChannelCenterFrequencyIndex1
	0(#7684)

	80+80 MHz (Less than Max VHT NSS support)(#7684)
	1(#7684)
	dot11CurrentChannelCenterFrequencyIndex0(#7684)
	0(#7684)
	dot11CurrentChannelCenterFrequencyIndex1(#7684)

	160 MHz
(deprecated)
	2
	dot11CurrentChannelCenterFrequencyIndex0
	0
	0

	80+80 MHz
(deprecated)
	3
	dot11CurrentChannelCenterFrequencyIndex0
	dot11CurrentChannelCenterFrequencyIndex1
	0

	NOTE 1—“At least Max VHT NSS support” means that the NSS support at 160 or 80+80 MHz is at least Max VHT NSS, and therefore the secondary 80 or 160 MHz channel center frequency is signaled through CCFS1.(#7684)

NOTE 2—“Less than Max VHT NSS support” means that the NSS support at 160 or 80+80 MHz is less than Max VHT NSS, and therefore the secondary 80 or 160 MHz channel center frequency is signaled through CCFS2.(#7684)

NOTE 3—For NSS support, see Table 9-75 (Setting of the Channel Width subfield and 160/80+80 BW subfield at a VHT STA transmitting the Operating Mode field) and Table 9-250 (Setting of the Supported Channel Width Set subfield and Extended NSS BW Support subfield at a STA transmitting the VHT Capabilities Information field).(#7684)


A VHT HE STA shall determine the channelization using the information in the HT Operation element Primary Channel field when operating in 2.4 GHz and the combination of the information in the HT Operation element Primary Channel field and the VHTHE Operation element VHT Operation Information field Channel Center Frequency Segment 0 and Channel Center Frequency Segment 1 subfields when operating in 5 GHz (see 21.3.14 (Channelization)).
A VHT HE AP or a VHTHE mesh STA shall set the HT Operation element HT Operation Information field Secondary Channel Offset subfield to indicate the secondary 20 MHz channel as defined in Table 9-168 (HT Operation element fields and subfields), if the (#6508)BSS bandwidth is more than 20 MHz.
An HE STA that is a member of an HE BSS shall follow the same rules that are defined in 11.40.1 (Basic VHT BSS functionality) when transmitting a 20, 40, 80, 160, or 80+80 MHz HE PPDUs with the following exceptions:
· An HE Trigger-based PPDU sent in response to a Trigger frame or an UL MU Response Scheduling A-Control field follows the rules defined in 25.5.2.3 (STA behavior).
· An 80, 160 or 80+80 MHz HE DL MU PPDU with preamble puncture may be transmitted if either the primary 20 MHz or the primary 40 MHz, or both are occupied by the transmission (see Table 26-17 (HE-SIG-A field of an HE MU PPDU)).
A VHT STA that is a member of a VHT BSS shall not transmit a 20 MHz VHT PPDU on a channel other than the primary 20 MHz channel(#7631), except for a 20 MHz VHT PPDU transmission on an off-channel TDLS direct link as constrained by 11.23.6.5.2 (Basic wideband functionality).
A VHT STA that is a member of a VHT BSS with a 40 MHz, 80 MHz, 160 MHz, or 80+80 MHz (#6508)BSS bandwidth shall not transmit a 40 MHz VHT PPDU that does not use the primary 40 MHz channel(#7631), except for a 40 MHz VHT PPDU transmission on an off-channel TDLS direct link.
A VHT STA that is a member of a VHT BSS with an 80 MHz, 160 MHz, or 80+80 MHz (#6508)BSS bandwidth shall not transmit an 80 MHz VHT PPDU that does not use the primary 80 MHz channel(#7631), except for an 80 MHz VHT PPDU transmission on an off-channel TDLS direct link.
A VHT STA that is a member of a VHT BSS with a 160 MHz or 80+80 MHz (#6508)BSS bandwidth shall not transmit a 160 MHz or 80+80 MHz VHT PPDU that does not use the primary 80 MHz channel and the secondary 80 MHz channel(#7631), except for a 160 MHz or 80+80 MHz VHT PPDU transmission on an off-channel TDLS direct link.
A VHT HE STA shall not transmit to a second VHTHE STA using a bandwidth that is not indicated as supported in the Supported Channel Width Set subfield in the HT HE Capabilities element or in the VHT Capabilities Information field of the(#5960) VHT Capabilities element received from that VHT HE STA.
A STA shall not transmit an MPDU in a VHT HE PPDU to a STA that exceeds the maximum MPDU length capability indicated in the VHT Capabilities element received from the recipient STA or that exceeds the Maximum A-MSDU Length in the HT Capabilities element received from the recipient STA.(11ac)(#5130)(#7803)
A STA shall not transmit an A-MPDU in a HE PPDU to a STA that exceeds the maximum A-MPDU length capability indicated in the HE Capabilities, VHT Capabilities, and HT Capabilities element received from the recipient STA.(11ac)(#5130)(#7803) The maximum A-MPDU length capability is obtained as a combination of the Maximum A-MPDU Length Exponent subfields in the HE Capabilities and VHT Capabilities element if the recipient STA has transmitted the VHT Capabilities; otherwise it is obtained from a combination of the Maximum A-MPDU Length Exponent subfields in the HE Capabilities and the HT Capabilities element.
A VHT HE AP shall set the RIFS Mode field in the HT Operation element to 0.
An HE STA shall follow the rules defined in 11.40 (VHT BSS operation) for channel selection, determining scanning requirements, channel switching, NAV assertion and antenna indication when operating in 5 GHz unless explicitly stated otherwise in Clause 25. 
An HE STA shall follow the rules defined in 11.16 (20/40 MHz BSS operation) for channel selection, determining scanning requirements, channel switching, NAV assertion when operating in 2.4 GHz unless explicitly stated otherwise in Clause 25. 
VHT BSS operation with less than Max VHT NSS support is enabled as defined in Table 11-26 (Extended NSS channel width), and disabled otherwise, in which case the Channel Center Frequency Segment 2 subfield of the HT Operation element shall be 0(#7684).
When VHT BSS operation with less than Max VHT NSS support is enabled, the NSS support is determined based on the Extended NSS channel width and the VHT capabilities element per Table 9-250 (Setting of the Supported Channel Width Set subfield and Extended NSS BW Support subfield at a STA transmitting the VHT Capabilities Information field) and Table 9-75 (Setting of the Channel Width subfield and 160/80+80 BW subfield at a VHT STA transmitting the Operating Mode field)(#7684).
 
	· [bookmark: RTF35303132303a205461626c65]Extended NSS channel width(#7684)

	HT Operation element STA Channel Width field
	VHT Operation element Channel Width field
	VHT Operation element CCFS1 field
	HT Operation element CCFS2 field
	Extended NSS channel width

	1
	1
	0
	CCFS2 > 0 and
|CCFS2 – CCFS0| = 8

(40 MHz apart)
	160 MHz

	1
	1
	0
	CCFS2 > 0 and
|CCFS2 - CCFS0| > 16

(> 80 MHz apart)
	80+80 MHz

	1
	1
	0
	CCFS2 > 0 and
|CCFS2 – CCFS0| < 8

(< 40 MHz apart)
	Reserved

	1
	1
	0
	CCFS2 > 0 and
8 < |CCFS2 – CCFS0| ≤ 16

(> 40 MHz and ≤ 80 MHz apart)
	Reserved

	NOTE 1—CCFS0 represents the value of the Channel Center Frequency Segment 0 subfield of the VHT Operation element.
NOTE 2—CCFS2 represents the value of the Channel Center Frequency Segment 2 subfield of the HT Operation element.



· [bookmark: RTF33313939303a2048332c312e]Channel selection methods for a VHT BSS(11ac)
Before a STA starts a VHT BSS, the STA shall perform a minimum of dot11VHTOBSSScanCount OBSS scan operations to search for existing BSSs (see 11.40.3 (Scanning requirements for VHT STA)).
If an AP or a mesh STA starts a VHT BSS that occupies some or all channels of any existing BSSs, the AP or mesh STA may select a primary channel of the new VHT BSS that is identical to the primary channel of any one of the existing BSSs.
If an AP or a mesh STA selects a primary channel for a new VHT BSS with a 40 MHz, 80 MHz, 160 MHz, or 80+80 MHz (#6508)BSS bandwidth from among the channels on which no beacons are detected during the OBSS scans, then the selected primary channel meets the following conditions:
· It shall not be identical to the secondary 20 MHz channel of any existing BSSs with a 40 MHz, 80 MHz, 160 MHz, or 80+80 MHz (#6508)BSS bandwidth.
· It should not overlap with the secondary 40 MHz channel of any existing BSSs with a(#6230) 80 MHz, 160 MHz or 80+80 MHz (#6508)BSS bandwidth.
A STA that is an AP or mesh STA should not start a VHT BSS with a 20 MHz (#6508)BSS bandwidth on a channel that is the secondary 20 MHz channel of any existing BSSs with a 40 MHz, 80 MHz, 160 MHz, or 80+80 MHz (#6508)BSS bandwidth, or is overlapped with the secondary 40 MHz channel of any existing BSSs with a 160 MHz or 80+80 MHz (#6508)BSS bandwidth.
NOTE—An AP or a mesh STA operating a VHT BSS with a 40 MHz, 80 MHz, 160 MHz, or 80+80 MHz (#6508)BSS bandwidth, on detecting an OBSS whose primary channel is the AP’s or the mesh STA’s secondary 20 MHz channel, might switch to 20 MHz BSS operation and/or move to a different channel.
· [bookmark: RTF33343136323a2048332c312e]Scanning requirements for VHT STA(11ac)
An OBSS scan operation is a passive or active scan of a set of channels that are potentially affected by VHT BSS operation (see 11.1.4.1 (General)). Each channel in the set may be scanned more than once during a single OBSS scan operation. OBSS scans are performed by STAs that start a VHT BSS.
During an individual scan within an OBSS scan operation, the minimum per-channel scan duration is dot11OBSSScanPassiveDwell TUs (for a passive scan) or dot11OBSSScanActiveDwell TUs (for an active scan). During an OBSS scan operation, each channel in the set is scanned at least once per dot11BSSWidthTriggerScanInterval seconds, and the minimum total scan time (i.e., the sum of the scan durations) per channel within a single OBSS scan operation is dot11OBSSScanPassiveTotalPerChannel TUs (for a passive scan) or dot11OBSSScanActiveTotalPerChannel TUs (for an active scan).
NOTE—The values provided in the previous paragraph are minimum requirements. For some combinations of parameter values the minimum might be exceeded for some parameters in order to meet the minimum value constraints of other parameters.
· [bookmark: RTF33383531323a2048332c312e]Channel switching methods for a VHT BSS(11ac)
A VHT AP announces a switch of operating channel by either of the following:
· Using the Channel Switch Announcement element, Channel Switch Announcement frame, or both, following the procedure described in 11.9.8.2 (Selecting and advertising a new channel in a non-DMG infrastructure BSS)
· Using the Extended Channel Switch Announcement element, Extended Channel Switch Announcement frame, or both, following the procedure described in 11.10 (Extended channel switching (ECS))
A VHT mesh STA announces a switch attempt of operating channel by either of the following:
· Using the Channel Switch Announcement element, Channel Switch Announcement frame, or both, following the procedure described in 11.9.8.4 (MBSS channel switching)
· Using the Extended Channel Switch Announcement element, Extended Channel Switch Announcement frame, or both, following the procedure described in 11.10 (Extended channel switching (ECS))
A VHT AP or a VHT mesh STA may also announce a switch of (#6508)BSS bandwidth, a new Country String field (possibly including a new Operating Class table number), new operating classes, or new TPC parameters for the BSS that come into effect at the same time as the switch of operating channel.(#7102)
The New Channel Number field in the Channel Switch Announcement element, Extended Channel Switch Announcement element, Channel Switch Announcement frame, or Extended Channel Switch Announcement frame identifies the primary 20 MHz channel after the switch. The value of the New Channel Number field is set to the value that dot11CurrentPrimaryChannel (see 21.3.14 (Channelization)) will have after the switch.
If a Channel Switch Announcement frame is used to announce a switch to a 20 MHz (#6508)BSS bandwidth, then neither a Wide Bandwidth Channel Switch element nor a Secondary Channel Offset element shall be present in the frame, except that a Secondary Channel Offset element may be present in a Channel Switch Announcement frame if the Secondary Channel Offset field within the Secondary Channel Offset element is set to SCN.
If a Channel Switch Announcement element(#6658) is used to announce a switch to a 20 MHz (#6508)BSS bandwidth, then a Wide Bandwidth Channel Switch subelement in a Channel Switch Wrapper element shall not be present in the same frame.
(#6734)If an Extended Channel Switch Announcement element in a Beacon or Probe Response frame or an Extended Channel Switch Announcement frame is used to announce a switch to a 20 MHz (#6508)BSS bandwidth, then neither a Wide Bandwidth Channel Switch element nor a Wide Bandwidth Channel Switch subelement shall be present in the same frame.
NOTE 1(#7102)—A Secondary Channel Offset element is never present with the Extended Channel Switch Announcement element(#6658) or in the Extended Channel Switch Announcement frame. Instead, the indicated operating class within the Extended Channel Switch Announcement element or frame is used to differentiate between a BSS (#6508)BSS bandwidth of 20 MHz and a (#6508)BSS bandwidth greater than 20 MHz as well as indicate the location of the secondary 20 MHz channel. When switching to a 20 MHz (#6508)BSS bandwidth, the operating class indicated within the Extended Channel Switch Announcement element or frame has a channel spacing of 20 MHz. When switching to an (#6508)BSS bandwidth greater than 20 MHz, the operating class indicated within the Extended Channel Switch Announcement element or frame has a channel spacing of 40 MHz.
If a Channel Switch Announcement frame is used to announce a switch to a 40 MHz (#6508)BSS bandwidth, then the following apply:
· The Secondary Channel Offset element shall be present in the frame.
· The Wide Bandwidth Channel Switch shall not be present in the frame.
(#6734)If a Channel Switch Announcement element in a Beacon or Probe Response frame is used to announce a switch to a 40 MHz (#6508)BSS bandwidth, then the Wide Bandwidth Channel Switch subelement in the Channel Switch Wrapper element shall also be present in the same frame.
(#6734)If an Extended Channel Switch Announcement element in a Beacon or Probe Response frame is used to announce a switch to a 40 MHz (#6508)BSS bandwidth, then the Wide Bandwidth Channel Switch subelement in the Channel Switch Wrapper element may be present in the same frame.
NOTE 2(#7102)—The indicated operating class within the Extended Channel Switch Announcement element identifies the bandwidth and the relative position of the primary 20 MHz and secondary 20 MHz channels. Hence a Wide Bandwidth Channel Switch subelement is unnecessary when the Extended Channel Switch Announcement element is used for a channel switch to a 40 MHz bandwidth.
If a Channel Switch Announcement frame is used to announce a switch to an 80 MHz, 80+80 MHz, or 160 MHz (#6508)BSS bandwidth, then both the Secondary Channel Offset element and the Wide Bandwidth Channel Switch element shall be present in the frame.
If a Channel Switch Announcement element or an Extended Channel Switch Announcement element is used(#6658) to announce a switch to an 80 MHz, 80+80 MHz, or 160 MHz (#6508)BSS bandwidth, then a Wide Bandwidth Channel Switch subelement in the Channel Switch Wrapper element shall be present in the same frame.
If an Extended Channel Switch Announcement frame is used to announce a switch to an 80 MHz, 80+80 MHz, or 160 MHz (#6508)BSS bandwidth, then the Wide Bandwidth Channel Switch element shall be present in the frame.
If an Extended Channel Switch Announcement element or Extended Channel Switch Announcement frame is used to announce a switch to an 80 MHz, 80+80 MHz, or 160 MHz BSS (#6508)BSS bandwidth, then 
· The value of the New Operating Class field identifies the primary 40 MHz channel, and 
· The Operating Triplet fields within the New Country subelement or element, respectively, shall indicate all of(#3530) the operating classes for the switched BSS.
If new BSS TPC parameters are announced that come into effect at the same time as the channel switch, then if an AP, IBSS STA or mesh STA is extended spectrum management capable, it(#3479) shall include
· At least one New (#3479)Transmit Power Envelope element in a transmitted Channel Switch Announcement frame or Extended Channel Switch Announcement frame and 
· At least one New (#3479)Transmit Power Envelope subelement in a transmitted Channel Wrapper element in Beacon and Probe Response frames. 
A recipient (#3479)STA in the BSS that is extended spectrum management capable and(#3479) that has dot11SpectrumManagementRequired or dot11RadioMeasurementActivated equal to true and that maintains association with the BSS after the switch shall use the parameters in these received elements and subelements in the recipient STA’s TPC calculations for the new operating channel and (#6508)BSS bandwidth (see 11.8 (TPC procedures)). If both New (#3479)Transmit Power Envelope elements and New (#3479)Transmit Power Envelope subelements are transmitted for the switch, the set of New (#3479)Transmit Power Envelope elements and set of subelements shall contain the same set of values for the Local Maximum Transmit Power Unit Interpretation subfield, and New (#3479)Transmit Power Envelope elements and subelements that have the same value of(#5719) the Local Maximum Transmit Power Unit Interpretation subfield shall also have the same values for their other fields.
If a new country string, new operating classes or both, are coming into effect at the same time as the channel switch, then if an AP, IBSS STA or mesh STA is extended spectrum management capable, it(#3479) shall include 
· A New Country element in a transmitted Extended Channel Switch Announcement frame and 
· A New Country subelement in a transmitted Channel Wrapper element. 
The New Country element or subelement shall contain all of(#3530) the Operating Classes for the BSS after the switch. The New Country element or subelement, transmitted in an Extended Channel Switch Announcement frame or in the same frame as an Extended Channel Switch Announcement element, respectively, shall include one Operating Triplet field that contains the same Operating Class as the New Operating Class field in the Extended Channel Switch Announcement frame or Extended Channel Switch Announcement element. A recipient (#3479)STA in the BSS (#3479)that is extended spectrum management capable and that(#3479) has dot11MultiDomainCapabilityActivated, dot11SpectrumManagementRequired, or dot11RadioMeasurementActivated equal to true and that maintains association with the BSS after the switch shall use the parameters in these received elements and subelements in order to maintain regulatory compliance. If both New Country elements and New Country subelements are transmitted for the switch, their fields shall be the same.
A Channel Switch Wrapper element shall not be included in Beacon or Probe Response frames(#6713) if the element contains zero subelements.
NOTE 3(#7102)—Channel Switch Wrapper is not defined to carry subelements in the case of a switch to 20 MHz and when no change to the country string, operating classes or TPC parameters are announced.
A VHT STA uses only(#3479) the (#3479)Transmit Power Envelope element, not the Power Constraint element,(#3479) for TPC of 80 MHz, 160 MHz, and 80+80 MHz transmissions. In the Country element, a VHT STA shall include zero Subband Triplet fields in (#6739)an Operating/Subband Sequence field that contains an Operating Class field for which the “Channel Spacing (MHz)” column in the applicable table in Annex E equals 80 or 160.
An AP that switches the BSS to a lower (#6508)BSS bandwidth may recalculate the TS bandwidth budget and may delete one or more active TSs by invoking the MLME-DELTS.request primitive with a ReasonCode value of SERVICE_CHANGE_PRECLUDES_TS.
A VHT STA that is a member of an IBSS shall not transmit values in the Wide Bandwidth Channel Switch element that change the frequency ordering of the primary 40 MHz channel and the secondary 40 MHz channel from the ordering of the most recently adopted operating channel, if the operating channel includes a secondary 40 MHz channel. A VHT STA that is a member of an IBSS shall not transmit values in the Wide Bandwidth Channel Switch element that change the frequency ordering of the primary 80 MHz channel and the secondary 80 MHz channel from the ordering of the most recently adopted operating channel, if the operating channel includes a secondary 80 MHz channel.
· [bookmark: RTF34393539333a2048332c312e]NAV assertion in a VHT BSS(11ac)
A VHT STA shall update its NAV as described in 10.3.2.4 (Setting and resetting the NAV) using the Duration/ID field value in any frame that does not have an RA matching the STA’s MAC address and that was received in a 20 MHz PPDU in the primary 20 MHz channel or received in a 40 MHz PPDU in the primary 40 MHz channel or received in an 80 MHz PPDU in the primary 80 MHz channel or received in a 160 MHz or 80+80 MHz PPDU.
NOTE—The PHY(Ed) might filter out a PPDU as described in 21.3.20 (PHY receive procedure) or not receive a PPDU due to VHT(#3369) TXOP power saving described in 11.2.2.19 (VHT TXOP power save). If so, frames in the PPDU are not received by the MAC and have no effect on the NAV.
· VHT STA antenna indication(11ac)
A VHT STA that does not change its Rx antenna pattern after association shall set the Rx Antenna Pattern Consistency subfield in the VHT Capabilities Information(#6472) field to 1; otherwise, the STA shall set the Rx Antenna Pattern Consistency subfield in the VHT Capabilities Information(#6472) field to 0.
A VHT STA that does not change its Tx antenna pattern after association shall set the Tx Antenna Pattern Consistency subfield in the VHT Capabilities Information(#6472) field to 1; otherwise, the STA shall set the Tx Antenna Pattern Consistency subfield in the VHT Capabilities Information(#6472) field to 0.
· Basic VHT-MCS and NSS set operation(11ac)(#6235)
The basic VHT-MCS and NSS set(#6235) is the set of <VHT-MCS, NSS> tuples that are supported by all VHT STAs that are members of a VHT BSS. It is established by the STA that starts the VHT BSS, indicated by the Basic VHT-MCS And NSS Set(#5392) field of the VHT Operation parameter(#3359) in the MLME-START.request primitive. Other VHT STAs determine the basic VHT-MCS and NSS set(#6235) from the Basic VHT-MCS And NSS Set(#5392) field of the VHT Operation element in the BSSDescription derived through the scan mechanism (see 11.1.4.1 (General)).
A VHT STA shall not attempt to join (MLME-JOIN.request (MDR)primitive) a BSS unless it supports (i.e., is able to both transmit and receive using) all of(#3530) the <VHT-MCS, NSS> tuples in the (#6235)basic VHT-MCS and NSS set.
NOTE—A VHT STA does not attempt to (re)associate with a VHT AP unless the STA supports (i.e., is able to both transmit and receive using) all of the <VHT-MCS, NSS> tuples in the Basic VHT-MCS And NSS Set field in the VHT Operation element transmitted by the AP because the MLME-JOIN.request primitive is a necessary precursor to (re)association.(#7445)
· Extended NSS BW Support Signaling(#5960)
If (#7128)dot11VHTExtendedNSSBWCapable is false, a STA shall set the Extended NSS BW Support subfield(#7684) of the VHT Capabilities Information field to 0 in VHT Capability elements that it transmits, otherwise, the subfield may be set to 1, 2 or 3 as indicated in 9.4.2.158.2 (VHT Capabilities Information field).
If (#7128)dot11VHTExtendedNSSBWCapable is false, a STA shall set the VHT Extended NSS BW Capable subfield of the Supported VHT-MCS and NSS Set field to 0 in VHT Capability elements that it transmits, otherwise, the subfield shall be set to 1.
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