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Abstract
This submission proposes resolutions for multiple comments related to TGax D5.0 with the following CIDs (19 CIDs):
· 22053, 22054, 22055, 22056, 22111, 22112, 22113, 22147, 22150, 22151, 
· 22152, 22153, 22199, 22200, 22277, 22278, 22279, 22280, 22424



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.

	CID
	Commenter
	P.L
	Comment
	Proposed Change
	Resolution

	22053
	Jarkko Kneckt
	395.57
	It is unclear why a STA that indicates to operate in active mode would need to wake up for BC TWT SPs?
	Please, specify more clearly the active mode STA operations and operations when STA transitions to power save mode with BC TWT. If this is normative operation, it should not be decribed in NOTE.
	Rejected –

The comment fails to identify a technical issue and is asking a question. A STA that is in the active mode does not need to wake up for BC TWT SPs because that STA is already in the awake state. The paragraph in question regards a STA that is in PS mode. And the note that is provided below indicates other options for the STA that is in PS mode to indicate that it is in the awake state (one of which is essentially the switch to AM mode).

Also, to be noted that the comment is on a part of a text that has not been modified during this LB.

	22054
	Jarkko Kneckt
	395.50
	The sentence is unclear:" Establishing a membership for the unannounced broadcast TWT with those broadcast TWT IDs"
	Please remove the first bullet from the list and have a separate sentence saying that a STA that is member of BC TWT can transmit any frames during these BC TWT SPs without any need to wake up at other TWT IDs start times.
	Rejected –

The comment fails to identify a technical issue. The sentence as it stands is technically clear in indicating that the STA shall be in the awake state at the broadcast TWT start times if it has established a membership for the unannounced broadcast TWT. 

The proposed change on the other hand seems to not be related to the comment and does not add anything to the existing functionalities nor does it solve a technical issue. 

Also, to be noted that the comment is on a part of a text that has not been modified during this LB.


	22055
	Jarkko Kneckt
	395.52
	It is not clear whether a STA needs to be awake for every beacon, if it has set a wake TBTT.
	Please remove the second bullet from the list. The wake TBTT should set the STA to awake only to receive the specific beacon. There is no need for STA to wake up during other TWTs SP start times.
	Rejected—

The comment fails to identify a technical issue. The sentence as it stands is technically clear in indicating that the STA shall be in the awake state to read those beacons that it has negotiated with the AP (not every beacon) to wake up and read. 

The proposed change on the other hand seems to not be related to the comment and does not add anything to the existing functionalities nor does it solve a technical issue. 

Also, to be noted that the comment is on a part of a text that has not been modified during this LB.

	22056
	Jarkko Kneckt
	395.52
	The PS-Poll and U-APSD trigger frame should indicate that a STA is awake only for the SP in which the frmaes are received. For instance, a PS-:Poll or U-APSD trigger frame during individual TWT SP should not force the STA to be awake at every BC TWT SP.  Similarly, a PS-Poll or U-APSD trigger frame outside of TWT SPs should not force the STA to wake up at every BC TWT SP.
	Please remove the third and fourth bullets from the list and specify more clearly that a PS-Poll or U-ASPD trigger frame set STA to be awake for the duration fo the SP in which they are received,
	Rejected –

The comment fails to identify a technical issue. The commenter proposes that the STA, instead of sending one PS-Poll during a beacon interval, send a PS-Poll every TWT SP, which is more power consuming and consumes more airtime for this extra signaling. 

Also, to be noted that the comment is on a part of a text that has not been modified during this LB.

	22111
	Liwen Chu
	397.57
	This satement is not right since for TWT Information with All TWT flows, the operation in baseline is not applicable.
	Detele the sentence or rewrite it.
	Revised –

Agree in principle with the comment. Proposed resolution adds that it follows the additional rules defined in the same subclause.

TGax editor to make the changes shown in 11-19/1832r0r2 under all headings that include CID 22111.

	22112
	Liwen Chu
	397.57
	It is not clear whether TWT Information can be transmitted to TWT agreement member whose membership is established through TWT responding/scheduling STA's announcement.
	Clarify it.
	Rejected –

Rules for suspending/resuming broadcast TWTs are defined in the subsequent sublause where it indicates that all B-TWTs that the STA is a member of are suspended/resumed upon TX/RX of a TWT Informaiton frame with All TWT field set to 1.

	22113
	Liwen Chu
	397.57
	The TWT Information frame is not harmonized with 26.8.4.3, e.g. when an AP has both individual or broadcast TWT agreements, they can can't be suspended/resumed separately. Another observation is that the broadcast TWT agreement memberships can't be separately suspended/resumed.
	As in comment
	Rejected –

The commenter is correct in stating that the broadcast TWTs cannot be suspended/resumed independently. The reason for this is for simplicity and because when the STA wants to suspend/resume a particular schedule, chances are that it wants to do so for all schedules. Hence there is no need for a complex mechanism to address corner cases with limited benefit.

	22147
	Mark RISON
	403.47
	"When an HE SST AP causes its operating channel or channel width to a change, if a secondary channel of a
negotiated trigger-enabled TWT is not within the new operating channel or channel width, the HE SST AP
and the HE SST STA implicitely terminate the negotiated trigger-enabled TWT. " -- all trigger-enabled TWT is negotiated
	Delete "negotiated " (2x) in the cited text
	Accepted

	22150
	Mark RISON
	403.14
	"An  HE  non-AP  STA  with  dot11HESubchannelSelectiveTransmissionImplemented  to  true  is  an  HE  SST
STA." -- in 802.11 an AP is a STA.  SST should not break this pattern, because it (a) is confusing and (b) breaks wording like "The value 0 indicates a primary 20 MHz, unless the STA is an HE SST STA" in 9.2.4.6a.2 OM Control
	Change the cited text to "An  HE  non-AP  STA  with  dot11HESubchannelSelectiveTransmissionImplemented  to  true  is  an  HE  SST
non-AP STA.".  Change "HE SST STA" to "HE SST non-AP STA" in 26.8.7.1 (6x inc. previous change), 26.8.7.2 (12x)
	Revised –

Agree in principle. Proposed resolution is inline with the suggested change and providing the changes in the document itself for ease of review.

TGax editor to make the changes shown in 11-19/1832r0r2 under all headings that include CID 22150.

	22151
	Mark RISON
	403.47
	"When an HE SST AP causes its operating channel or channel width to a change, if a secondary channel of a
negotiated trigger-enabled TWT is not within the new operating channel or channel width, the HE SST AP
and the HE SST STA implicitely terminate the negotiated trigger-enabled TWT. " is not clear
	Change "a secondary channel" to "any secondary channel" in the cited text
	Accepted

	22152
	Mark RISON
	403.47
	"When an HE SST AP causes its operating channel or channel width to a change, if a secondary channel of a
negotiated trigger-enabled TWT is not within the new operating channel or channel width, the HE SST AP
and the HE SST STA implicitely terminate the negotiated trigger-enabled TWT. " -- also need to terminate if the HE SST non-AP STA changes its width to exclude a secondary channel
	Add after the cited text a para "When an HE SST non-AP STA causes its channel width to change, if any secondary channel of a
trigger-enabled TWT is not within the new channel width, the HE SST AP
and the HE SST non-AP STA implicitely terminate the negotiated trigger-enabled TWT."
	Rejected –

The HE SST STA cannot change its operating channel width as specified by the paragraph below:
“An HE SST STA operating on the secondary channel shall not conduct OMI operation as defined in 26.9 (Operating mode indication) or OMN operation as defined in 11.41 (Notification of operating mode changes) to change the operating bandwidth.”

Hence the case pointed out by the comment does not occur.

	22153
	Mark RISON
	403.47
	"When an HE SST AP causes its operating channel or channel width to a change, if a secondary channel of a
negotiated trigger-enabled TWT is not within the new operating channel or channel width, the HE SST AP
and the HE SST STA implicitely terminate the negotiated trigger-enabled TWT. " has a typo in "to a change"
	Change "to a change" to "to change" in the cited text
	Revised –

TGax editor: Please execute the change as proposed and replace “implicitely” with “implicitly”.


	22199
	Mark RISON
	386.06
	"during or before an announced TWT SP" -- "during or before" a periodic event is equivalent to "always", since the time after instance n of the event is before instance n+1 of the event
	Delete "during or before an announced TWT SP but after the end of
the most recent TWT SP," in the referenced subclause
	Rejected –

The comment points out an equivalency of the cited term with “Always” which is not correct if the condition is viewed as written. Please note that it specified “during or before an announced TWT SP but after the end of the most recent TWT SP” which is not equivalent to always.

	22200
	Mark RISON
	391.12
	"during or before an announced TWT SP" -- "during or before" a periodic event is equivalent to "always", since the time after instance n of the event is before instance n+1 of the event
	Delete "during or before an announced TWT SP but after the end of
the most recent TWT SP," in the referenced subclause
	Rejected –

The comment points out an equivalency of the cited term with “Always” which is not correct if the condition is viewed as written. Please note that it specified “during or before an announced TWT SP but after the end of the most recent TWT SP” which is not equivalent to always.

	22277
	Mark RISON
	385.45
	"The Trigger frame can also be a TRS Control subfield" makes no sense.  A Trigger frame is an MPDU, a TRS Control subfield is, well, a Control subfield
	Change "Trigger frame can also" to "triggering frame can"
	Revised –

Agree in principle with the comment that a trigger frame is different from a TRS Control field due to their inherent properties, one is a frame and another one is a field carried in a frame. However, from a functionality perspective they are different since the HE TB PPDU sent in response to a TRS control field is limited in what it can contain, which is an Ack/BA frame or the likes. While the Trigger frame can poll the STA to send other frame types, most importantly frames that the STA uses to declare its PS state (PS-Poll, QoS Null).

Proposed resolution clarifies the technical inconsistency of the terms used in this note and another identical note that is in a subsequent subclause.

TGax editor to make the changes shown in 11-19/1832r0r2 under all headings that include CID 22277.

	22278
	Mark RISON
	
	"The Trigger frame can also be a TRS Control subfield" makes no sense.  A Trigger frame is an MPDU, a TRS Control subfield is, well, a Control subfield.  It seems the intent was to say "well, above we said Trigger frame, but really any kind of triggering frame will so"
	Change "Trigger frame" to "triggering frame" throughout the referenced subclause, and then change the cited note to "The triggering frame can be a TRS Control subfield contained in a frame carried in a DL MU PPDU, provided that the AP allocates enough resources in the HE TB PPDU for the STA to at least deliver its BSRs in response to the  soliciting  DL  MU  PPDU,  and  is  recommended  to  allocate  enough  resources  in  subsequent  triggering  frames  sent
during the TWT SP so that the STA can send as much as possible of the data reported in the BSR."
	Revised –

Agree in principle with the comment that a trigger frame is different from a TRS Control field due to their inherent properties, one is a frame and another one is a field carried in a frame. However, from a functionality perspective they are different since the HE TB PPDU sent in response to a TRS control field is limited in what it can contain, which is an Ack/BA frame or the likes. While the Trigger frame can poll the STA to send other frame types, most importantly frames that the STA uses to declare its PS state (PS-Poll, QoS Null).

Proposed resolution clarifies the technical inconsistency of the terms used in this note and another identical note that is in a subsequent subclause.

TGax editor to make the changes shown in 11-19/1832r0r2 under all headings that include CID 22278.

	22279
	Mark RISON
	390.01
	"The Trigger frame can also be a TRS Control subfield" makes no sense.  A Trigger frame is an MPDU, a TRS Control subfield is, well, a Control subfield
	Change "Trigger frame can also" to "triggering frame can"
	Revised –

Agree in principle with the comment that a trigger frame is different from a TRS Control field due to their inherent properties, one is a frame and another one is a field carried in a frame. However, from a functionality perspective they are different since the HE TB PPDU sent in response to a TRS control field is limited in what it can contain, which is an Ack/BA frame or the likes. While the Trigger frame can poll the STA to send other frame types, most importantly frames that the STA uses to declare its PS state (PS-Poll, QoS Null).

Proposed resolution clarifies the technical inconsistency of the terms used in this note and another identical note that is in a subsequent subclause.

TGax editor to make the changes shown in 11-19/1832r0r2 under all headings that include CID 22279.

	22280
	Mark RISON
	
	"The Trigger frame can also be a TRS Control subfield" makes no sense.  A Trigger frame is an MPDU, a TRS Control subfield is, well, a Control subfield.  It seems the intent was to say "well, above we said Trigger frame, but really any kind of triggering frame will so"
	Change "Trigger frame" to "triggering frame" throughout the referenced subclause, and then change the cited note to "The triggering frame can be a TRS Control subfield contained in a frame carried in a DL MU PPDU, provided that the AP allocates enough resources in the HE TB PPDU for the STA to at least deliver its BSRs in response to the  soliciting  DL  MU  PPDU,  and  is  recommended  to  allocate  enough  resources  in  subsequent  triggering  frames  sent
during the TWT SP so that the STA can send as much as possible of the data reported in the BSR."
	Revised –

Agree in principle with the comment that a trigger frame is different from a TRS Control field due to their inherent properties, one is a frame and another one is a field carried in a frame. However, from a functionality perspective they are different since the HE TB PPDU sent in response to a TRS control field is limited in what it can contain, which is an Ack/BA frame or the likes. While the Trigger frame can poll the STA to send other frame types, most importantly frames that the STA uses to declare its PS state (PS-Poll, QoS Null).

Proposed resolution clarifies the technical inconsistency of the terms used in this note and another identical note that is in a subsequent subclause.

TGax editor to make the changes shown in 11-19/1832r0r2 under all headings that include CID 22280.

	22424
	Matthew Fischer
	400.51
	The TWT Information frame is a management frame for which reception and parsing at the receiving STA can be incovenient but is currently the only effective means for a STA to cause an early termination of a TWT SP, even though it is not listed in the early termination events! There needs to be a more convenient mechanism for a STA to cause a TWT SP early termination. Suggest using an A control value to signal a STA state transition with timing information. Also, the receipt of a TWT information frame at the TWT responding STA is not currently included in the early termination events.
	Add the receipt of a TWT information frame with certain conditions/values as an early termination event of a TWT SP that is initiated by the TWT requesting STA. Also, include a mechanism for signaling STA state transition which can be used by a STA to create an early termination of a TWT SP, such as is described in 11-18-1821
	Rejected –

The comment fails to identify a technical issue and seems to be hinting into an implementation issue which is out of scope of the standard. The proposed change on the other hand suggests the addition of another option for providing an existing functionality.



Discussion: None.
· [bookmark: RTF31313339373a2048322c312e]TWT operation
· General
Target wake time (TWT) allows an AP to manage activity in the BSS in order to minimize contention between STAs and to reduce the required amount of time that a STA in PS mode needs to be awake. This is achieved by allocating STAs to operate at nonoverlapping(#mdr) times and/or frequencies, and concentrate the frame exchanges in predefined service periods.
An HE STA negotiates individual TWT agreements, as defined in 10.48 (Target wake time (TWT)), subject to the additional rules and restrictions that are defined in 26.8.2 (Individual TWT agreements) and 26.8.7 (HE subchannel selective transmission). A non-AP HE STA establishs membership in broadcast TWT schedules, as defined in 26.8.3 (Broadcast TWT operation), which are used as defined in 26.8.3.3 (Rules for TWT scheduled STA), 26.14.2 (Power save with UORA and TWT), and 26.14.3 (Opportunistic power save). An HE AP delivers broadcast TWT parameter sets to non-AP HE STAs as described in 26.8.3.2 (Rules for TWT scheduling AP), 26.14.2 (Power save with UORA and TWT) and 26.14.3 (Opportunistic power save).(#21061)
A STA does not need to be aware of the values of TWT parameters of the TWT agreements of other STAs in the BSS of the STA or of TWT agreements of STAs in other BSSs. A STA does not need to be aware that a TWT service period (SP) is used to exchange frames with other STAs. Frames transmitted during a TWT SP are carried in any PPDU format supported by the pair of STAs that have established the TWT agreement corresponding to that TWT SP, including HE MU PPDU, HE TB PPDU, etc.(#21061)
An HE STA with dot11TWTOptionImplemented equal to true shall set:
· The TWT Requester Support subfield to 1 in the HE Capabilities element that it transmits if it supports operating in the role of a TWT requesting STA; otherwise set to 0.
· The TWT Responder Support subfield to 1 in the HE Capabilities elements that it transmits if it supports operating in the role of a TWT responding STA; otherwise set to 0.
· The Broadcast TWT Support subfield to 1 in the HE Capabilities element that it transmits if it supports operating in the role of a TWT scheduled STA or in the role of a TWT scheduling AP; otherwise set to 0.
An HE AP shall set the TWT Responder Support subfield of the Extended Capabilities element and HE Capabilities element to 1.
An HE AP may request TWT participation by all associated STAs that have declared support for TWT. A non-AP STA declares support for the role of TWT requesting STA(#21062) by setting the TWT Requester Support subfield(#21062) in the Extended Capabilities element or in the HE Capabilities element(#21062) to 1 and declares support for the role of TWT scheduled STA(#21062) by setting the Broadcast TWT Support subfield in the HE Capabilities element to 1. The HE AP makes the request for TWT participation by setting the TWT Required subfield to 1 in HE Operation elements it transmits. A STA that supports TWT and that has received an HE Operation element with the TWT Required subfield equal to 1 from the HE AP with which it is associated(#20943) shall either negotiate individual TWT agreements, as defined in 26.8.2 (Individual TWT agreements), or participate in broadcast TWT operation, as defined in 26.8.3 (Broadcast TWT operation).
NOTE—The AP sets the TWT Required subfield to 1 if it is not available outside TWT SPs (see 26.8.2 (Individual TWT agreements) and 26.8.3 (Broadcast TWT operation)). The AP might not be available outside TWT SPs if it sets the Responder PM Mode subfield to 1 (see 10.48.7 (TWT Sleep Setup)).
· [bookmark: RTF39323633393a2048332c312e]Individual TWT agreements
An HE STA may negotiate individual TWT agreements with another HE STA as defined in 10.48.1 (TWT overview), except that the STA:
· May set the Responder PM Mode subfield to 1 if it is a TWT responding STA that intends to go to doze state outside of TWT SPs.
· If the TWT responding STA is an AP then it may set the Responder PM Mode subfield to 1 only if all non-AP STAs that are associated to it indicate support of TWT and the AP has set the TWT Required subfield to 1 in the HE Operation element it transmits; otherwise it shall set the Responder PM Mode subfield to 0. 
· An AP that sets the Responder PM Mode subfield to 1 follows the rules defined in 10.48.7 (TWT Sleep Setup).
· Shall set the Implicit subfield to 1 and the NDP Paging Indicator subfield to 0 in all TWT elements that it transmits during the TWT setup.
· May set the Trigger subfield to 1 in the TWT element it transmits during the TWT setup to negotiate a trigger-enabled TWT.
· A successful TWT agreement whose Trigger subfield in the TWT response sent by the AP is 1 is a trigger-enabled TWT; otherwise it is not a trigger-enabled TWT.
· Shall set the TWT Channel subfield in the TWT element it transmits to 0 unless the HE STA sets up a subchannel selective transmission operation as defined in 26.8.7 (HE subchannel selective transmission).
· May set the TWT Protection field to 1 to indicate that TXOPs within the TWT SPs shall be initiated with a NAV protection mechanism, such as (MU) RTS/CTS, or CTS-to-self frame; otherwise it shall set it to 0.
· An HE STA shall not use the RAW mechanism for protection of TWT SPs.
An HE STA that successfully sets up a TWT agreement with another HE STA shall follow the rules defined in 10.48.1 (TWT overview) and 10.48.4 (Implicit TWT operation), except that all the additional rules defined in 26.8 (TWT operation)(#21063) supersede all the respective rules defined in 10.48.1 (TWT overview) and 10.48.4 (Implicit TWT operation)(#20332). A TWT or TWT SP that is set up under an implicit TWT agreement is an implicit TWT or implicit TWT SP, respectively (see 10.48.1 (TWT overview)). A TWT or TWT SP that is set up under a trigger-enabled TWT agreement is a trigger-enabled TWT or trigger-enabled TWT SP, respectively.
(#20543)An example of individual TWT operation is shown in Figure 26-8a (Example of individual TWT operation), where the AP is the TWT responding STA and STA 1 and STA 2 are the TWT requesting STAs. 
	[image: ]

	· [bookmark: RTF31323538373a204669675469]Example of individual TWT operation


In this example, STA 1 sends a TWT request to the TWT responding STA to setup a trigger-enabled TWT agreement. The TWT responding STA accepts the TWT agreement with STA 1 and confirms the acceptance in the TWT response sent to STA 1. Subsequently, the TWT responding STA sends an unsolicited TWT response to STA 2 to setup a trigger-enabled TWT agreement with STA 2. Both these TWT agreements are setup as announced TWTs. During the trigger-enabled TWT SP, the TWT responding STA sends a Trigger frame to which the TWT requesting STAs indicate that they are awake during the TWT SP. STA 1 indicates that it is awake by sending a PS-Poll frame and STA 2 indicates that it is awake by sending a QoS Null frame in response to the Trigger frame. STA 1 and STA 2 receive their DL BUs in a subsequent exchange with the TWT responding STA and go to doze state outside of this TWT SP.
An HE STA may execute the individual TWT setup exchanges defined in Table 26-5 (TWT setup exchange for unsolicited TWT and recommended broadcast TWT switch) in addition to the exchanges defined in 10.48 (Target wake time (TWT)). An HE STA that intends to set up an individual TWT shall set the Negotiation Type subfield to 0 as defined in 10.48 (Target wake time (TWT)) or as defined in Table 26-5 (TWT setup exchange for unsolicited TWT and recommended broadcast TWT switch). The HE STA may respond to the TWT request with a TWT response that has the Negotiation Type subfield equal to 3 as indicated in Table 26-5 (TWT setup exchange for unsolicited TWT and recommended broadcast TWT switch) to provide recommended broadcast TWT schedules for the requesting STA.  
	· [bookmark: RTF31333833303a205461626c65]TWT setup exchange for unsolicited TWT and recommended broadcast TWT switch

	TWT Setup Command field in an initiating frame
	TWT Setup Command field in a response frame
	TWT condition after the completion of the exchange

	Request TWT or Suggest TWT or Demand TWT with Broadcast subfield = 0
	Accept TWT with Broadcast subfield = 1
	This response is not allowed.

	Request TWT, Suggest TWT or Demand TWT with Broadcast subfield = 0
	Dictate TWT with Broadcast subfield = 1
	No individual TWT agreement exists with the associated TWT Flow identifier. One or more broadcast TWT schedule exists that uses the TWT parameters identified in the response frame including a Broadcast TWT IDs. The broadcast TWT schedules are not necessarily newly created. The responding STA will not create any new individual TWT agreement with the requester at this time. The STA transmitting the initiating frame is not a member of the broadcast TWT, however the STA is recommended to join any of the broadcast TWT schedules.

	Accept TWT with Broadcast subfield set to 0
	No frame transmitted
	The STA receiving this frame now has an individual TWT agreement with the transmitter of the frame where the parameters of the individual TWT agreement are identified by the initiating frame.

	Alternate TWT or Dictate TWT with Broadcast subfield = 0
	No frame transmitted
	The STA receiving this frame is not, through the receipt of this frame, a member of the TWT identified by the initiating frame but can use the information provided to create a request to set up a TWT in a subsequent initiating frame that it transmits.

	NOTE 1—The Negotiation Type subfield(#20589) in the TWT element contained in these frames is 0 if the Broadcast subfield is 0 and is 3 if the Broadcast subfield is 1.
NOTE 2—The initiating frame and response frame settings not listed in the tables in 10.48 (Target wake time (TWT)) or 26.8 (TWT operation) are not allowed. The initiating frame is a TWT request if the TWT element carried in the frame has the TWT Request field set to 1; otherwise it is a TWT response (see Table 9-297 (TWT Setup Command field values)). The response frame is a TWT response if the TWT element contained in the frame has the TWT Request field equal to 0.


An HE STA that successfully sets up an individual TWT agreement and operates in PS mode may listen to Beacon frames, but is exempt from the requirements for receiving Beacon frames as defined in 11.2.3.1 (General). The HE STA follows the rules in 11.2.3 (Power management in a non-DMG infrastructure network) to receive group-addressed frames.
NOTE 1—An HE AP sets the bit in the TIM element of the Beacon frame that corresponds to the AID of the TWT requesting STA to 1 to indicate the presence of available buffered BUs for the STA (see 11.2.3.7 (Receive operation for STAs in PS mode)).(#20843)
TGax editor: change NOTE 2 as follows:
[bookmark: _GoBack]NOTE 2—The TWT responding STA might is expected to inform the TWT requesting STA, if it supports TIM Broadcast, of any critical update (as defined in 11.2.3.15 (TIM Broadcast)) by sending a Management frame to the TWT requesting STA when the STA is in the awake state.(#20837)
An HE STA may tear down an individual TWT agreement by sending a TWT Teardown frame with the Negotiation Type subfield(#20589) set to 0. An HE STA may tear down all individual TWT agreements by sending a TWT Teardown frame with the Teardown All TWT field set to 1.
An HE AP may send an unsolicited TWT response with the Trigger subfield equal to 1 to a non-AP HE STA that has set the TWT Requester Support subfield to 1 in the HE Capabilities elements that it transmits to the AP. The TWT response shall have one of these values in the TWT Setup Command(19/724r3) field: Accept TWT, Alternate TWT or Dictate TWT. An unsolicited TWT response with TWT Setup Command field(19/724r3) of Alternate TWT or Dictate TWT contains an advisory notification to the recipient of TWT parameters that are likely to be accepted by the AP if the recipient transmits a subsequent TWT request to the AP that includes those TWT parameters. An unsolicited TWT response with the TWT Setup Command field(19/724r3) of Accept TWT creates a TWT agreement between the two STAs. A STA that received an unsolicited TWT response with the TWT Setup Command field(19/724r3) of Accept TWT may transmit a TWT Teardown frame to delete the unsolicited individual TWT agreement.
NOTE—The HE AP might send an unsolicited TWT response to a non-AP HE STA with a TWT Flow Identifier that corresponds to an existing TWT agreement. The unsolicited TWT response with TWT Setup Command field(19/724r3) of Accept TWT will indicate new TWT parameters that are different from the previously negotiated TWT parameters for that TWT agreement.
An HE STA shall not transmit BAT, TACK, or STACK frames, which are allowed in 10.48.2 (TWT acknowledgment procedure)).
A TWT requesting STA should not transmit frames to the TWT responding STA outside of negotiated TWT SPs and should not transmit frames that are not contained within HE TB PPDUs to the TWT responding STA within trigger-enabled TWT SPs(#21070).
NOTE—The TWT requesting STA decides which frames to transmit within or outside a TWT SP and while it is recommended that the TWT requesting STA not transmit using EDCA within or outside TWT SPs the TWT requesting STA is still permitted to do so(#20227). If the STA decides to transmit then the STA might contend for access to the medium as defined in 10.23.2 (HCF contention based channel access (EDCA)) and in 26.2.7 (EDCA operation using MU EDCA parameters).(#20124)
The TWT responding STA of a trigger-enabled TWT agreement shall schedule for transmission (#21071)a Trigger frame for the TWT requesting STA, as described in 26.5.2 (UL MU operation), within each TWT SP for that TWT agreement. The TWT responding STA should solicit buffer status reports from the TWT requesting STA at the start of the TWT SP following the procedure described in 26.5.3 (MU cascading sequence) or as described in 26.5.7 (NDP feedback report procedure). The TWT responding STA that intends to schedule for transmission additional Trigger frames during a trigger-enabled TWT SP shall set the More TF subfield in the Common Info field of the Trigger frame to 1 to indicate that it will schedule for transmission another Trigger frame within the same TWT SP. The TWT responding STA shall set the More TF subfield to 0 when the Trigger frame is the last scheduled Trigger frame of the TWT SP or when the Trigger frame is scheduled for transmission outside of a TWT SP.
NOTE 1—The TWT responding STA can cancel the transmission of a scheduled Trigger frame if the STA gains access to the wireless medium outside of the TWT SP. The TWT responding STA does not schedule for transmission a Trigger frame for the TWT requesting STA when the TWT agreement is not a trigger-enabled TWT agreement or when the TWT requesting STA has sent an OM Control subfield that has the UL MU Disable subfield equal to 1 (see 26.9 (Operating mode indication).(#20381, #20383, #20844)
TGax Editor: Change the paragraph below of this subclause as follows (#CID 22277, 22278):
NOTE 2—The Trigger frame can also be replaced by an MPDU containing a TRS Control subfield contained in a frame(#mdr) carried in a DL MU PPDU, provided that the MPDU is carried in a DL MU PPDU and the AP allocates enough resources in the HE TB PPDU for the STA to at least deliver its BSRs in response to the soliciting DL MU PPDU. In this case, the AP, and is recommended to allocate enough resources in subsequent Trigger frames sent during the TWT SP so that the STA can send as much as possible of the data reported in the BSR. (#22277, 22278)
A TWT requesting STA transmits an HE TB PPDU as a response to a Trigger frame that identifies(#21002) it and is sent during a trigger-enabled TWT SP (see 26.5.2 (UL MU operation)). A TWT requesting STA that is in PS mode and is awake shall include a PS-Poll frame or a U-APSD trigger frame in the HE TB PPDU if the TWT is an announced TWT unless the STA has already transmitted a PS-Poll or U-APSD trigger frame or transmitted any other indication that the STA is in the awake state within that TWT SP or has, previous to the start of the TWT SP but after the end of the most recent TWT SP, (#20119)indicated to the AP that it is currently in the awake state. The STA may include other frames in the HE TB PPDU when other rules do not prohibit their inclusion, see 26.5.2 (UL MU operation).
NOTE 1–A Trigger frame identifies(#21002) a TWT requesting STA if it is sent by the AP with which the STA(#20862) is associated and the frame contains the 12 LSBs of the STA’s AID in any of its User Info fields. The Trigger frame can have multiple recipients, each of which is identified by the presence of the 12 LSBs of the recipient’s AID in any of its User Info fields (see 26.5.2 (UL MU operation)), and can have in the TA field the MAC address of the AP or the transmitted BSSID under the conditions defined in 26.5.2.2.4 (Allowed settings of the Trigger frame fields and TRS Control subfield).
NOTE 2—Other indications that the STA is in the awake state are the transmission of an HE TB feedback NDP in response to an NFRP Trigger frame (see 26.5.7 (NDP feedback report procedure)) or the transmission of a frame that indicates that the STA is in active mode (see 11.2.3.2 (STA power management modes)).
A TWT responding STA that receives a PS-Poll frame or a U-APSD trigger frame or any other indication from a TWT requesting STA that is in PS mode during or before an announced TWT SP but after the end of the most recent TWT SP, that the TWT requesting STA is in the awake state during the TWT SP shall follow the rules defined in 11.2.3.6 (AP operation during the CP) except that the TWT responding STA should deliver to the TWT requesting STA as many buffered BUs as are available at the TWT responding STA, provided that the BU delivery does not exceed the duration of the TWT SP, the TWT requesting STA has indicated that it is in the awake state for that TWT SP and as long as the TWT requesting STA has not entered the doze state (see 26.8.4.2 (TWT Information frame exchange for individual TWT) and 26.8.5 (Power save operation during TWT SPs)).
NOTE—The indication that the TWT requesting STA is in the awake state for that TWT SP might be a PS-Poll, U-APSD trigger frame, or any frame for which an immediate response is solicited and that follows the rules in 11.2.3.2 (Non-AP STA power management modes) but the corresponding immediate response frame is not received by the TWT requesting STA. Other indications that the STA is in the awake state are the transmission of an HE TB feedback NDP(#20668) in response to an NFRP Trigger frame (see 26.5.7 (NDP feedback report procedure)) or the transmission of a frame that indicates that the STA is in active mode (see 11.2.3.2 (Non-AP STA power management modes)).(#20819, #21072, #21073, #20262, #20263, #20680)
A TWT responding STA that sends frames to a TWT requesting STA that is in PS mode during an unannounced TWT SP shall follow the rules defined in 11.2.3.6 (AP operation during the CP) except that the TWT responding STA should deliver to the TWT requesting STA as many buffered BUs as are(#21074) available at the TWT responding STA, provided that the BU delivery does not exceed the duration of the TWT SP and as long as the TWT requesting STA has not entered the doze state (see 26.8.4.2 (TWT Information frame exchange for individual TWT) and 26.8.5 (Power save operation during TWT SPs)).
NOTE—The TWT responding STA can deliver the buffered BUs in A-MPDUs sent under a block ack agreement if the TWT is an announced TWT and the TWT requesting STA is awake for that TWT SP, or if the TWT is an unannounced TWT (at the start of which the TWT requesting STA is assumed to already be awake). The buffered BUs can be delivered in multiple PPDUs transmitted within the TWT SP. The TWT responding STA can transmit frames to TWT requesting STA after the end of the TWT SP if the STA is in Active mode.(#20399)
A TWT responding STA may transmit to a TWT requesting STA that is in Active mode at any time (see 11.2.3.2 (STA power management modes)). A TWT responding STA may transmit to a TWT requesting STA that is in PS mode and awake outside of a TWT SP following the rules in 11.2.3.6 (AP operation).(#20119)
· [bookmark: RTF31363931353a2048332c312e]Broadcast TWT operation
· [bookmark: RTF34323933333a2048342c312e]General
A TWT scheduling AP is an HE AP with dot11TWTOptionActivated equal to true that sets the Broadcast TWT Support field of the HE Capabilities element it transmits to 1 and that follows the rules in 26.8.3.2 (Rules for TWT scheduling AP), 26.14.2 (Power save with UORA and TWT), and those for scheduled OPS defined in 26.14.3 (Opportunistic power save).
A TWT scheduling AP includes a broadcast TWT element in the Beacon frame as described in 26.8.3.2 (Rules for TWT scheduling AP). An AP corresponding to a nontransmitted BSSID in a multiple BSSID set shall follow the rules in 11.1.3.8.4 (Inheritance of element values).(#21075, #21076)
A TWT scheduling AP may include a TWT element with the Negotiation Type subfield equal to 3 in an (Re)Association Response frame or in a TWT setup frame to assign the recipient STA to a broadcast TWT schedule without having received a request from the STA to become a member of the broadcast TWT schedule if that STA has set the Broadcast TWT Support field of HE Capabilities element it transmits to 1.
(#20058)(#21075, #21076)A non-AP HE STA shall obtain TWT parameter values from the most recently received TWT element carried in a Beacon, Probe Response, or (Re)Association Response frame from its associated AP unless the non-AP HE STA is associated with a nontransmitted BSSID of a multiple BSSID set, in which case it shall follow the rules in 11.1.3.8.4 (Inheritance of element values)(#21075, #21076) to determine the TWT parameter values.
A TWT scheduled STA is an non-AP HE STA that sets the Broadcast TWT Support field of the HE Capabilities element it transmits to 1 and receives a broadcast TWT element transmitted by an HE AP that is a TWT scheduling AP.
A TWT scheduled STA follows the schedule provided by the TWT scheduling AP as described in 26.8.3.3 (Rules for TWT scheduled STA), and, in addition, the rules in 26.14.2 (Power save with UORA and TWT) if the STA supports the UORA procedure(#Ed), and the rules in 26.14.3 (Opportunistic power save) if the STA supports OPS operation(#21077). A TWT scheduled STA can negotiate the wake TBTT and wake interval for Beacon frames it intends to receive as described in 26.8.6 (Negotiation of wake TBTT and wake interval) or can join a particular broadcast TWT as described below.
An example of broadcast TWT operation is shown in Figure 26-10 (Example of broadcast TWT operation with optional TBTT negotiation), where the AP is the TWT scheduling AP and STA 1 and STA 2 are the TWT scheduled STAs.
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	· [bookmark: RTF39303936363a204669675469]Example of broadcast TWT operation with optional TBTT negotiation(#21456)


 The TWT scheduling AP includes a broadcast TWT element in the Beacon frame that indicates a broadcast TWT SP during(#21078) which the AP intends to send Trigger frames, or DL BUs to the TWT scheduled STAs. STA 1 and STA 2 wake to receive the Beacon frame to(#mdr) determine the broadcast TWT. During the trigger-enabled TWT SP the AP sends a Trigger frame to which STA 1 and STA 2 indicate that they are awake during the TWT SP. STA 1 indicates that it is awake by sending a PS-Poll and STA 2 indicates that it is awake by sending a QoS Null frame in response to the Trigger frame. STA 1 and STA 2 receive their DL BUs in a subsequent exchange with the AP and go to doze state outside of this TWT SP.
Each broadcast TWT is uniquely identified by the <broadcast TWT ID, MAC address> tuple, where the broadcast TWT ID is the value of the Broadcast TWT ID subfield and is greater than 0 and the MAC address is the address of the TWT scheduling AP.
Broadcast TWT schedules are advertised by the TWT scheduling AP in frames that carry TWT elements with the Negotiation Type subfield set to 2 as described in 26.8.3.2 (Rules for TWT scheduling AP). Broadcast TWT schedules that are intended for member TWT scheduled STAs are identified by a Broadcast TWT ID subfield that is greater than 0 and broadcast TWT schedules that are intended for all TWT scheduled STAs are identified by a Broadcast TWT ID subfield equal to 0.
Negotiations to become a member of or terminate membership in a broadcast TWT(#21079), identified by a Broadcast TWT ID subfield greater than 0, are performed with an exchange of frames that carry TWT elements with the Negotiation Type subfield set to 3 as described in 26.8.3.3 (Rules for TWT scheduled STA).
The TWT scheduling AP may send an unsolicited TWT response with the Trigger subfield set to 1 to a non-AP HE STA that has set the Broadcast TWT Support subfield to 1 in the HE Capabilities elements that it transmits to the AP. The TWT response shall indicate one of the following values in the TWT Setup Command(19/724r3) field: Accept TWT, Alternate TWT, or Dictate TWT. An unsolicited TWT response with TWT Setup Command(19/724r3) field indicating Alternate TWT or Dictate TWT contains an advisory notification to the recipient of TWT parameters that are likely to be accepted by the AP if the recipient transmits a subsequent TWT request to the AP that includes those TWT parameters. An unsolicited TWT response with a TWT Setup Command(19/724r3) field that indicates Accept TWT allocates a broadcast TWT schedule to the receiving STA. A STA that receives an unsolicited TWT response with a TWT Setup Command(19/724r3) field that indicates Accept TWT may transmit a TWT Teardown frame or a TWT response with TWT Setup Command(19/724r3) field indicating Reject TWT to withdraw from the unsolicited broadcast TWT schedule.
· [bookmark: RTF31383334373a2048342c312e]Rules for TWT scheduling AP
A TWT scheduling AP may include a broadcast TWT element in a Beacon frame that is scheduled at a TBTT (see 11.1.3.2 (Beacon generation in non-DMG infrastructure networks)). The TWT scheduling AP shall include one or more TWT parameter sets in the TWT element, and each TWT parameter set may indicate a periodic occurrence of TWTs. The TWT scheduling AP shall set the Last Broadcast Parameter Set subfield to 0 in each TWT parameter set except for that the last (or only) TWT parameter set of the TWT element that shall have the Last Broadcast Parameter Set subfield set to 1. The TWT scheduling AP shall set the NDP Paging Indicator subfield to 0 and the Negotiation Type subfield to 2, and may set the Responder PM Mode subfield to 0 in the TWT element (see 10.48.7 (TWT Sleep Setup)). Each TWT parameter set specifies the TWT parameters of a specific broadcast TWT that are valid within a broadcast TWT SP. Each specific broadcast TWT is identified as indicated in 26.8.3.1 (General). Individual STAs may have membership in broadcast TWTs as the result of negotiation with a TWT scheduling AP as described in 26.8.3.1 (General).
The TWT scheduling AP sets the TWT parameters of each TWT parameter set as described below.
The TWT scheduling AP shall set the TWT Request subfield to 0 and the TWT Setup Command subfield as defined in Table 26-6 (Broadcast TWT announcements) and shall include the broadcast TWT element in the Beacon frames for as long as there is at least one active broadcast TWT schedule. Broadcast TWT announcements are broadcast TWT schedules advertised in broadcast TWT elements contained in broadcast Management frames (see Table 26-6 (Broadcast TWT announcements)).(#21083)
The TWT scheduling AP shall set the Broadcast TWT Persistence subfield for each broadcast TWT to (#21084)the number of TBTTs for which the Broadcast TWT schedule will be in existence, counting forward from the current TBTT. The AP may change the value of the Broadcast TWT Persistence subfield for any Broadcast TWT within any transmitted TWT element. If the AP reduces the value of the subfield, it shall not reduce the value by more than one as compared to the value transmitted during the immediately preceding beacon interval. If the AP increases the value of the Broadcast TWT Persistence subfield, it may increase the value by any amount as compared to the value transmitted during the immediately preceding TBTT.
A TWT scheduling AP that sets the TWT Setup Command subfield to Reject TWT shall indicate the TBTT at which the periodic broadcast TWT will be terminated by setting the value of the Broadcast TWT Persistence subfield to indicate the number of TBTTs that remain until the broadcast TWT schedule is terminated. The broadcast TWT schedule terminates at the next TBTT that follows the TBTT at which the TWT scheduling AP transmits the broadcast TWT element with Broadcast TWT Persistence subfield for that broadcast TWT schedule equal to 0.A TWT scheduling AP may terminate the membership of a TWT scheduled STA in all broadcast TWTs by transmitting a TWT Teardown frame with the Teardown All TWT field set to 1.
A TWT scheduling AP that sets the TWT Setup Command subfield to Alternate TWT shall indicate the TBTT at which the periodic broadcast TWT parameter set will be modified by setting the Broadcast TWT Persistence subfield to indicate the number of TBTTs that remain until the broadcast TWT schedule is modified. The broadcast TWT schedule will be modified at the next TBTT, which follows the TBTT at which the TWT scheduling AP transmits the broadcast TWT element with Broadcast TWT Persistence subfield for that broadcast TWT schedule equal to 0. The AP shall include in the broadcast TWT element the future broadcast TWT parameter set that will take effect at that TBTT. The future broadcast TWT parameter set shall have the same values in the TWT Setup Command and Broadcast TWT ID subfields as the current broadcast TWT parameter set that is being modified and switch the TWT Setup Command subfield from Alternate TWT to Accept TWT at that TBTT. The future broadcast TWT parameter set shall be in a Broadcast TWT Parameter Set field that is located after the Broadcast TWT Parameter Set field that contains the current broadcast TWT parameter set.
NOTE—TWT scheduled STAs follow the broadcast TWT parameters that are included in the current broadcast TWT parameter set and only switch to following the broadcast TWT parameters in the future broadcast TWT parameter set if the TWT Setup Command field is equal to Accept TWT in the Broadcast TWT Parameter Set field that contains the future broadcast TWT parameter set.(#20400)
A TWT scheduling AP should indicate Alternate TWT or Reject TWT in the TWT Setup Command(19/724r3) field of the broadcast TWT element for as many TBTTs as needed to exceed the longest interval any STA is expected to not receive Beacon frames either when the TWT parameters of a periodic TWT will change, or when the periodic TWT specified by that TWT parameter set will be terminated.
The TWT scheduling AP shall set the Trigger field to 1 to indicate a trigger-enabled TWT. Otherwise, it shall set the Trigger field to 0 (i.e., the TWT is not a trigger-enabled TWT). The AP is not expected to schedule for transmission Trigger frames during a non-trigger-enabled TWT SP and is expected to schedule Trigger frames during a trigger-enabled TWT SP as described below.
The TWT scheduling AP shall schedule for transmission of a Trigger frame addressed to one or more TWT scheduled STAs during a trigger-enabled TWT SP. A TWT scheduling AP should not include the 12 LSBs of the STA's AID in a User Info field of a Trigger frame transmitted within a broadcast TWT SP unless the STA is in the awake state, has established membership in the broadcast TWT with that Broadcast TWT ID, or has indicated to receive the Beacon frame(#mdr) preceding the beacon interval that contains this TWT SP (see 26.8.6 (Negotiation of wake TBTT and wake interval)).
The TWT scheduling AP that schedules for transmission additional Trigger frames during a trigger-enabled TWT SP shall set the More TF subfield in the Common Info field of the Trigger frame to 1 to indicate that it will schedule for transmission another Trigger frame within the same TWT SP. The TWT scheduling AP shall set the More TF subfield to 0 if the Trigger frame is the last scheduled Trigger frame of the TWT SP or if the Trigger frame is scheduled for transmission outside of a trigger-enabled TWT SP. The TWT scheduling AP should poll as many STAs as possible among TWT scheduled STAs that are members of that nonzero Broadcast TWT ID so that the STAs can perform a frame exchange with the TWT scheduling AP during that TWT SP.(#20381)
NOTE 1—The TWT scheduling AP does not intend to schedule for transmission of a Trigger frame for the TWT scheduled STA when the broadcast TWT is not a trigger-enabled TWT or when the TWT scheduled STA has sent an OM Control subfield that has the UL MU disable bit equal to 1 (see 26.9 (Operating mode indication)).
NOTE 2—The TWT scheduling AP can cancel the transmission of a scheduled Trigger frame if the AP gains access to the wireless medium outside of the TWT SP.(#20381)
TGax Editor: Change the paragraph below of this subclause as follows (#CID 22279, 22280):
NOTE 3—The Trigger frame can also be replaced by an MPDU containing a TRS Control subfield contained in a frame(#mdr) carried in a DL MU PPDU, provided that the MPDU is carried in a DL MU PPDU and the AP allocates enough resources in the HE TB PPDU for the STA to at least deliver its BSRs in response to the soliciting DL MU PPDU. In this case, the AP and is recommended to allocate enough resources in subsequent Trigger frames sent during the TWT SP so that the STA can send as much as possible of the data reported in the BSR.(#22279, 22280) (#20125)
The TWT scheduling AP shall set the Flow Type field to 1 to indicate an unannounced TWT. Otherwise, it shall set the Flow Type field to 0 to indicate an announced TWT.
The TWT scheduling AP should schedule delivery of individually addressed DL BUs during unannounced TWT SPs with nonzero Broadcast TWT ID subfield.
The TWT scheduling AP shall set the Broadcast TWT Recommendation subfield according to Table 9-297a (Broadcast TWT Recommendation field for a broadcast TWT element). The TWT scheduling AP shall set the Trigger field to 1 if the Broadcast TWT Recommendation subfield is 1 or 2, and may set the Trigger field to any value if the Broadcast TWT Recommendation subfield is 0 or 3.
A TWT scheduling AP that has advertised a broadcast TWT with a Broadcast TWT ID equal to 0 shall schedule the following(#21086):
· The delivery of group addressed DL BUs during the broadcast TWT SPs located within the beacon interval that follows the DTIM Beacon frame if the TWT parameter set indicated non-trigger enabled unannounced TWT SP and had the Broadcast TWT Recommendation subfield equal to 0.
· The transmission of a Trigger frame that does not contain an RA-RU during the broadcast TWT SPs if the TWT parameter set indicated trigger-enabled announced TWT SP and had the Broadcast TWT Recommendation subfield equal to 1. The Trigger frame shall contain at least one User Info field addressed to a TWT scheduled STA whose TIM bit in the Beacon frame is 1(#mdr) and that is not a member of any nonzero broadcast TWT during this beacon interval.(#21086)
· The transmission of a Trigger frame that contains at least one RA-RU (see 26.5.4 (UL OFDMA-based random access (UORA))) during the broadcast TWT SPs if the TWT parameter set indicated a trigger enabled announced TWT SP and had the Broadcast TWT Recommendation subfield set to 2 (see 26.14.2 (Power save with UORA and TWT).
· The transmission of a TIM frame or FILS Discovery frame at the start of a broadcast TWT SP if the TWT parameter set indicated a non-trigger enabled unannounced TWT SP and had the Broadcast TWT Recommendation subfield set to 3 (see 26.14.3.2 (AP operation for opportunistic power save)).
A Trigger frame transmitted during a broadcast TWT SP whose TWT parameter set has the Broadcast TWT Recommendation subfield equal to 0 or 3 may contain zero or more RA-RUs (see 26.5.4 (UL OFDMA-based random access (UORA))). A Trigger frame transmitted during a broadcast TWT SP whose TWT parameter set has the Broadcast TWT Recommendation subfield equal to 1 shall contain no RA-RU.
The TWT scheduling AP shall set the TWT field to the TSF timer [10: 25] that corresponds to the next TWT that is scheduled for this TWT parameter set when it queues for transmission the frame that contains the TWT element. The TSF timer at which the next TWT is scheduled has bits 0 to 9 equal to 0 and bits 26 to 63 equal to the same value as the respective bits in the current TSF timer.
The TWT scheduling AP shall include a nonzero value for the TWT wake interval in the TWT Wake Interval Exponent and TWT Wake Interval Mantissa fields for a periodic TWT and a zero value for an aperiodic TWT.
The TWT parameters are valid for each successive TWT of a periodic TWT and for the only TWT of an aperiodic TWT.(#21085)
The TWT scheduling AP shall include a unique value in the Broadcast TWT ID subfield for each Broadcast TWT to allow identification of each Broadcast TWT unless the TWT Setup Command field(19/724r3) is Alternate TWT or the Broadcast TWT ID subfield is zero.
NOTE—The broadcast TWT element contains two Broadcast TWT Parameter Set fields with the same Broadcast TWT ID subfield value if the TWT Setup Command field indicates Alternate TWT in one of the Broadcast TWT Parameter Set fields. The broadcast TWT element might contain multiple Broadcast TWT Parameter Set fields with the Broadcast TWT ID subfield equal to 0.(#20121)
A TWT scheduling AP that receives a PS-Poll or a U-APSD trigger frame or any other indication from a TWT scheduled STA that is in PS mode during or before an announced TWT SP but after the end of the most recent TWT SP, that the TWT scheduled STA is in the awake state during the TWT SP shall follow the rules defined in 11.2.3.6 (AP operation) except that the AP should deliver to the TWT scheduled STA as many buffered BUs as are available at the AP, provided that the BU delivery does not exceed the duration of the TWT SP, the TWT scheduled STA has indicated that it is in the awake state for that TWT SP and as long as the TWT scheduled STA has not entered the doze state (see 26.8.4.3 (TWT Information frame exchange for broadcast TWT) and 26.8.5 (Power save operation during TWT SPs)).
NOTE—The indication that the TWT scheduled STA is in the awake state for that TWT SP might be a PS-Poll, U-APSD trigger frame, or any frame for which an immediate response is solicited and that follows the rules in 11.2.3.2 (Non-AP STA power management modes) but the corresponding immediate response frame is not received by the TWT scheduled STA. Other indications that the STA is in the awake state are the transmission of an HE TB feedback NDP(#20568) in response to an NFRP Trigger frame (see 26.5.7 (NDP feedback report procedure)) or the transmission of a frame that indicates that the STA is in active mode (see 11.2.3.2 (Non-AP STA power management modes)).(#20819, #21072, #21073, #20262, #20680)
A TWT scheduling AP that sends frames to a TWT scheduled STA that is in PS mode during an unannounced TWT SP shall follow the rules defined in 11.2.3.6 (AP operation) except that the AP should deliver to the TWT scheduled STA as many buffered BUs as available at the AP, provided that the BU delivery does not exceed the duration of the TWT SP and as long as the TWT scheduled STA has not entered the doze state (see 26.8.4.3 (TWT Information frame exchange for broadcast TWT) and 26.8.5 (Power save operation during TWT SPs).
NOTE—The TWT scheduling AP can deliver the buffered BUs in A-MPDUs sent under a BlockAck agreement if the TWT is an announced TWT and the TWT scheduled STA is awake for that TWT SP, or if the TWT is an unannounced TWT (at the start of which the TWT scheduled STA is assumed to already be awake). The buffered BUs can be delivered in multiple PPDUs transmitted within the TWT SP. The TWT scheduling AP can exceed the duration of the TWT SP if the TWT scheduled STA is in Active mode.(#20399)
A TWT scheduling AP may transmit to a TWT scheduled STA that is in Active mode at any time (see 11.2.3.2 (Non-AP STA power management modes)). A TWT scheduling AP may transmit to a TWT scheduled STA that is in PS mode and awake outside of a TWT SP following the rules in 11.2.3.6 (AP operation).(#20119)
A TWT scheduling AP that receives a TWT element with the TWT Request field equal to 1, the Negotiation Type subfield equal to 3 and the TWT Setup Command(19/724r3) field set to Suggest or Demand may respond with a frame containing a TWT element as shown in Table 26-7 (Broadcast TWT membership exchanges).
A TWT scheduling AP that receives a TWT element with the TWT Request field equal to 1, the Negotiation Type subfield equal to 3 and the TWT Setup Command(19/724r3) field set to Reject shall delete the membership of the STA corresponding to the TA of the MMPDU that contained the TWT element from the broadcast TWT schedule that has the Broadcast TWT ID value that is equal to the value of the Broadcast TWT ID field of the TWT element.
A TWT scheduling AP may transmit a broadcast TWT announcement at any time.(#21081) Valid broadcast TWT announcements are described in Table 26-6 (Broadcast TWT announcements).   
	· [bookmark: RTF38343937313a205461626c65]Broadcast TWT announcements

	TWT Setup Command field in an initiating frame
	TWT Setup Command field in a response frame
	Condition after the completion of the exchange

	Accept TWT
	 No frame transmitted
	Only an HE AP is permitted to transmit this sequence.

TWT scheduled STAs that receive this frame use the provided TWT parameters to determine the broadcast TWT schedule.

The broadcast TWT schedule is identified by the broadcast TWT ID and the TA of the initiating frame.

	Alternate TWT
	 No frame transmitted
	When transmitted by a TWT scheduling AP, some of the parameters of the broadcast TWT schedule identified by the broadcast TWT ID and the TA of the initiating frame will change at the TBTT that occurs after the Broadcast TWT Persistence field of that broadcast TWT parameter set reaches 0. The new parameters will be present in the first Beacon frame transmitted by the TWT scheduling AP at the TBTT, which has a broadcast TWT parameter set with the same broadcast TWT ID and same TA, but with the TWT command value set to Accept TWT.

	Reject TWT
	 No frame transmitted
	When transmitted by a TWT scheduling AP, the broadcast TWT schedule identified by the broadcast TWT ID and the TA of the initiating frame will be terminated at the TBTT that occurs after the Broadcast TWT Persistence field of that broadcast TWT parameter reaches 0. The termination occurs at the TBTT at which a Beacon frame(#mdr) is transmitted by the TWT scheduling AP that does not include a broadcast TWT parameter set with the same broadcast TWT ID and same TA as the initiating frame.

	NOTE 1—The Negotiation Type subfield(#20589) of the TWT element contained in these frames is 2. 
NOTE 2—The initiating frame and response frame settings not listed in the tables in 10.48 (Target wake time (TWT)) or 26.8 (TWT operation) are not allowed. The initiating frame is a TWT response.
NOTE 3—MMPDUs that contain a broadcast TWT element generated by a TWT scheduling AP can be broadcast Probe Response, FILS Discovery, and Beacon frames. The TWT element has the TWT Request field equal to 0 and the Negotiation Type subfield equal to 2. The TWT scheduling AP can include a TWT parameter set with Broadcast TWT ID value 0 to indicate a TWT allocated for all STAs, and Broadcast TWT ID greater than 0 to indicate a TWT intended to TWT scheduled STAs that are members of that broadcast TWT.


· [bookmark: RTF37303737343a2048342c312e]Rules for TWT scheduled STA
A TWT scheduled STA that receives a broadcast TWT element in a Beacon frame shall follow the rules defined in this subclause to interact with the TWT scheduling AP.
A TWT scheduled STA should not transmit frames to the TWT scheduling AP outside of broadcast TWT SPs and should not transmit frames that are not contained within HE TB PPDUs to the TWT scheduling AP within trigger-enabled broadcast TWT SPs, except that the STA can transmit frames within negotiated individual TWT SPs as defined in 26.8.2 (Individual TWT agreements).
NOTE—The TWT scheduled STA decides which frames to transmit within or outside a TWT SP and while it is recommended that the TWT scheduled STA not transmit using EDCA within or outside TWT SPs, the TWT scheduled STA is still permitted do so(#20228). If the STA decides to transmit then the STA might contend for accessing the medium as defined in 10.23.2 (HCF contention based channel access (EDCA)) and in 26.2.7 (EDCA operation using MU EDCA parameters).(#20124)
A TWT scheduled STA may request to become a member of a broadcast TWT by transmitting a frame to its associated AP that contains a TWT element with the Negotiation Type subfield set to 3 and the TWT Setup Command field(#20400) set to Request TWT or Suggest TWT or Demand TWT. The TWT Parameter set indicates the Broadcast TWT ID of the broadcast TWT that the STA is requesting to join. See Table 26-7 (Broadcast TWT membership exchanges).
A TWT scheduled STA may terminate membership in a broadcast TWT by transmitting a frame to its associated AP that contains a TWT element with the Negotiation Type subfield(#20589) set to 3 and the TWT Setup Command(19/724r3) field set to Reject TWT or by transmitting a TWT Teardown frame that has the Negotiation Type subfield(#20589) set to 3. A TWT scheduled STA may terminate membership in all broadcast TWTs by transmitting a TWT Teardown frame with the Teardown All TWT field set to 1.
A TWT scheduled STA that receives a TWT element with the TWT Request field equal to 0, the Negotiation Type subfield equal to 3 and the TWT Setup Command(19/724r3) field indicating Accept TWT is a member of the broadcast TWT identified by the <broadcast TWT ID, MAC address> tuple, where the broadcast TWT ID is the value of the Broadcast TWT ID subfield in the TWT element and the MAC address that(#mdr) is the TA of the MMPDU that contained the TWT element is equal to the MAC address of the AP with which the STA is associated, regardless of whether the TWT scheduled STA had previously transmitted a corresponding TWT element to the AP with the TWT Setup Command(19/724r3) field indicating Request TWT, Suggest TWT or Demand TWT.
Valid broadcast TWT membership exchanges are described in Table 26-7 (Broadcast TWT membership exchanges).
	· [bookmark: RTF37383435373a205461626c65]Broadcast TWT membership exchanges

	TWT Setup Command field in an initiating frame
	TWT Setup Command field in a response frame
	Condition after the completion of the exchange

	Demand TWT
	Accept TWT
	A broadcast TWT schedule exists or has been created with the TWT parameters indicated in the initiating frame and repeated in the responding frame.

The TWT scheduled STA transmitting the initiating frame is a member of the Broadcast TWT schedule identified by the Broadcast TWT ID and the TA of the response frame.

	Request TWT or Suggest TWT
	Accept TWT
	A broadcast TWT schedule exists or has been created with the TWT parameters indicated in the response frame.

The TWT scheduled STA transmitting the initiating frame is a member of the broadcast TWT schedule identified by the broadcast TWT ID and the TA of the response frame.

	Suggest TWT or Demand TWT
	Alternate TWT
	No new broadcast TWT schedule has been created with the TWT parameters indicated in the initiating frame.

The TWT scheduling AP is offering an alternative set of parameters vs. those indicated in the initiating frame, as a means of negotiating TWT parameters with the TWT scheduled STA.

The TWT scheduled STA can send a new request with any set of TWT parameters and the TWT scheduling AP might create a new broadcast TWT schedule using the parameters indicated in the responding frame.

	Suggest TWT or Demand TWT
	Dictate TWT
	A broadcast TWT schedule is either created or already exists and is using the TWT parameters identified in the response frame, including a broadcast TWT ID.

The TWT scheduling AP will not create any new broadcast TWT schedule with the TWT scheduled STA at this time.

The TWT scheduled STA transmitting the initiating frame is not a member of the broadcast TWT schedule identified by the broadcast TWT ID and the TA of the response frame.

The TWT scheduled STA can send a new request, but will receive an Accept TWT only(#mdr) if it uses the dictated TWT parameters.

	Request TWT or Suggest TWT or Demand TWT
	Reject TWT
	The TWT scheduled STA transmitting the initiating frame is a not a member of a broadcast TWT identified by the broadcast TWT ID and the TA of the response frame, if such a broadcast TWT exists.

The TWT scheduling AP will not accept any new request from the TWT scheduled STA to join or create a broadcast TWT at this time.

	Accept TWT
	 No frame transmitted
	Not permitted to be transmitted by a TWT scheduled STA.

When transmitted by a TWT scheduling AP, the recipient STA's membership in the broadcast TWT schedule identified by the broadcast TWT ID and the TA of the initiating frame is established.

	Alternate TWT or Dictate TWT
	No frame transmitted
	Not permitted to be transmitted by a TWT scheduled STA.

When transmitted by a TWT scheduling AP, the TWT scheduled STA receiving this frame is not, through the receipt of this frame, a member of the broadcast TWT identified by the initiating frame.

The TWT scheduled STA can use the information provided to create a request to join a TWT in a subsequent initiating frame that it transmits. 

	Reject TWT
	No frame transmitted
	When transmitted by a TWT scheduled STA, the transmitting STA's membership in the broadcast TWT schedule identified by the broadcast TWT ID and the RA of the initiating frame is terminated.

When transmitted by a TWT scheduling AP, the receiving STA's membership in the broadcast TWT schedule identified by the broadcast TWT ID and the TA of the initiating frame is terminated.

	NOTE 1—The Negotiation Type subfield(#20589) of the TWT element contained in these frames is 3.
NOTE 2—The initiating frame and response frame settings not listed in the tables in 10.48 (Target wake time (TWT)) or 26.8 (TWT operation) are not allowed. The initiating frame is a TWT request if the TWT element contained in the frame has the TWT Request field equal to 1 (see Table 9-297 (TWT Setup Command field values)); otherwise it is a TWT response. The response frame is a TWT response.
NOTE 3—In addition to these exchanges, the TWT scheduling AP might respond to an initiating frame that solicits membership in a broadcast TWT schedule with an indication or solicitation of the establishment of an individual TWT agreement.
NOTE 4—MMPDUs that contain a broadcast TWT element generated by a TWT scheduled STA can be (Re)Association Request, and TWT Setup frames with TWT Request field equal to 1. The TWT element has the Negotiation Type subfield equal to 3 and the Broadcast TWT ID(s) that the STA intends to join or withdraw. MMPDUs that contain a broadcast TWT element generated by a TWT scheduled AP can be (Re)Association Response, and TWT Setup frames with TWT Request field equal to 0. The TWT element has the Negotiation Type subfield equal to 3 and the Broadcast TWT ID(s) to which the STA is assigned or from which the STA is withdrawn.


Please refer to the paragraph below of this subclause (#CID 22053, 22054, 22055, 22056):
A TWT scheduled STA that is in PS mode may enter the doze state after receiving a Beacon frame with a TWT element indicating the existence of a broadcast TWT and shall be in the awake state at the broadcast TWT start times for which the STA has indicated it will be awake by any of the following means:
· Establishing a membership for the unannounced broadcast TWT with those broadcast TWT IDs
· Negotiating a wake TBTT and wake interval between Beacon frames that the STA receives, as defined in 26.8.6 (Negotiation of wake TBTT and wake interval)
· Having sent a PS-Poll or U-APSD trigger frame during the beacon interval
· Having sent another indication that it is in the awake state during that beacon interval
NOTE 1—Other indications that the STA is in the awake state are the transmission of an HE TB feedback NDP in response to an NFRP Trigger frame (see 26.5.7 (NDP feedback report procedure)) or the transmission of a frame that indicates that the STA is in active mode (see 11.2.3.2 (Non-AP STA power management modes)).
NOTE 2—The STA might indicate that it will not be awake at certain broadcast TWT start times by sending a TWT Information frame. The AP might indicate to a STA that it need not be awake at certain broadcast TWT start times by sending a TWT information frame (see 26.8.4 (Use of TWT Information frames)).
A TWT scheduled STA is not required to be in the awake state at broadcast TWT SP start times corresponding to the broadcast TWT that has the broadcast TWT ID value of 0.
A TWT scheduled STA that did not receive a Beacon frame at a TBTT shall act as if it had received the expected Beacon frame containing a TWT element for a broadcast TWT, if the missed beacon corresponds to a TBTT that is within the next n TBTTs beyond the most recently received Beacon frame that included a TWT element for that broadcast TWT, where n is equal to one plus the value obtained from the Broadcast TWT Persistence subfield of the corresponding Broadcast TWT, except that n is infinite if the Broadcast TWT Persistence subfield is 255.
A TWT scheduled STA transmits an HE TB PPDU as a response to a Trigger frame that is addressed to it and is sent during a trigger-enabled TWT SP (see 26.5.2 (UL MU operation)). A TWT scheduled STA that is in PS mode and is awake during an announced TWT SP shall include a PS-Poll frame or a U-APSD trigger frame in the HE TB PPDU if it intends to solicit buffered BUs from the TWT scheduling AP (see 11.2.3.7 (Receive operation for STAs in PS mode)) unless the STA has already transmitted within that TWT SP a PS-Poll or U-APSD trigger frame or has transmitted any other indication that the STA is in the awake state within that TWT SP, or has, previous to the start of the TWT SP but after the end of the most recent TWT SP, (#20119)indicated to the AP that it is currently in the awake state. A TWT scheduled STA that is in PS mode shall transition to the awake state at the start of an unannounced TWT SP of which it is a member. The STA may include other frames in the HE TB PPDU when other rules do not prohibit their inclusion (see 26.5.2 (UL MU operation))
NOTE 1—A TWT scheduling AP sets the bit in the TIM element of the Beacon frame that corresponds to the AID of the TWT scheduled STA to 1 to indicate that it expects the TWT scheduled STA to solicit available buffered BUs (see 11.2.3.7 (Receive operation for STAs in PS mode)).
NOTE 2—Other indications that the STA is in the awake state are the transmission of an HE TB feedback NDP in response to an NFRP Trigger frame (see 26.5.7 (NDP feedback report procedure)) or the transmission of a frame that indicates that the STA is in active mode (see 11.2.3.2 (Non-AP STA power management modes)).(#20845)
A TWT scheduled STA should not send frames that do not satisfy(#mdr) the Broadcast TWT Recommendation subfield recommendations in Table 9-297a (Broadcast TWT Recommendation field for a broadcast TWT element) during the corresponding TWT SP(s). Frames sent as a response to a Trigger frame are subject to further restrictions as defined in 26.5.2 (UL MU operation).
· [bookmark: RTF37353432313a2048342c312e]Use of TWT Information frames
· General
An HE STA may transmit a TWT Information frame to its peer STA during an individual TWT agreement(#21087), broadcast TWT schedule(#21092, #20838), or at any time as defined in 26.8.4.2 (TWT Information frame exchange for individual TWT), 26.8.4.3 (TWT Information frame exchange for broadcast TWT) and 26.8.4.4 (TWT Information frame exchange for flexible wake time), respectively.
NOTE—An HE AP might include multiple TWT Information frames, each addressed to a different peer STA, in an HE MU PPDU (see 26.5.1 (HE DL MU operation)).
The TWT Information frame shall have the Response Requested subfield equal to 0, the Next TWT Request subfield equal to 0, and one of the following:
· A nonzero value in the Next TWT subfield if the frame is transmitted by a TWT responding STA, a TWT scheduling AP, or by any HE STA to a peer STA that has set the Flexible TWT Schedule Support field to 1 in the HE Capabilities element it transmits(#20408).
· The value of the Next TWT subfield(#20333) shall be selected from existing TWT values for an individual TWT agreement if the Flexible TWT Schedule Support field in the HE Capabilities element received from the peer STA is 0 and shall be selected from existing TWT values for a broadcast TWT schedule regardless of the value of the Flexible TWT Schedule Support field received from the peer STA.
· The Next TWT subfield(#20333) may contain any nonzero value if Flexible TWT Schedule Support field in the HE Capabilities element received from the peer STA is 1.
· The All TWT field is 1 if the resumption applies to all broadcast TWT schedules followed by the TWT scheduled STA and/or to all individual TWT agreements followed by the TWT responding STA.
· A Next TWT subfield that is present if the frame is transmitted by a TWT requesting STA, a TWT scheduled STA, or if the frame is transmitted by any HE STA to a peer STA that has set the Flexible TWT Schedule Support field to 1 in the HE Capabilities element it transmits(#20408).
· The Next TWT subfield(#20333) indicates the earliest TWT at which the individual TWT agreement or broadcast TWT schedule is resumed and shall be selected from existing TWT values for that TWT agreement or broadcast TWT schedule(#21087, #21092, #20838) if the Flexible TWT Schedule Support field in the HE Capabilities element received from the peer STA is 0.
· The All TWT field is 1 if the resumption applies to all broadcast TWT schedules followed by the TWT scheduled STA and/or to all individual TWT agreements followed by the TWT requesting STA.
· The Next TWT subfield(#20333) may contain any nonzero value if Flexible TWT Schedule Support field in the HE Capabilities element received from the peer STA is 1.
· A Next TWT subfield that is not present if the frame is transmitted by a TWT requesting STA or a TWT scheduled STA to indicate suspension of the individual TWT agreement or broadcast TWT schedule(#21087, #21092, #20838).
· The All TWT subfield is 1 if the suspension applies to all broadcast TWT schedules followed by the TWT scheduled STA and/or to all individual TWT agreements followed by the TWT requesting STA.(#21087)
· The Next TWT subfield(#20333) may contain any nonzero value if Flexible TWT Schedule Support field in the HE Capabilities element received from the peer STA is 1.
The use of TWT Information frames for suspending and/or resuming existing individual TWT agreements is described in 26.8.4.2 (TWT Information frame exchange for individual TWT). The use of TWT Information frames for suspending and/or resuming existing broadcast TWT schedules is described in 26.8.4.3 (TWT Information frame exchange for broadcast TWT). The use of TWT Information frames for providing a flexible TWT that is independent of any existing TWT agreements or TWT schedules is described in 26.8.4.4 (TWT Information frame exchange for flexible wake time).(#21087, #21092, #20838)
· TWT Information frame exchange for individual TWT(#21089)
An HE STA that has an individual TWT agreement may transmit a TWT Information frame to a peer STA with which it has the agreement if the peer STA has set the TWT Information Frame Disabled field to 0 in the TWT element sent during TWT setup; otherwise the HE STA shall not transmit a TWT Information frame to the peer STA. The HE STA sets the fields of the TWT Information frame as defined in 26.8.4.1 (General).
TGax Editor: Please change the paragraph below of this subclause as follows (#CID 22111):
A TWT requesting STA that receives a TWT Information frame containing a Next TWT subfield(#21088) follows the rules defined in 10.48.4 (Implicit TWT operation) and the rules defined below.
A TWT requesting STA that receives an acknowledgment in response to a TWT Information frame transmitted by the STA(#20229):
· That does not contain a Next TWT subfield(#20333) shall consider the corresponding TWT agreement suspended until the TWT session is resumed.(#20838)(#20230)
· That contains a Next TWT subfield(#20333) shall consider the corresponding TWT agreement suspended and shall resume the TWT agreement(#21087, #20838) starting from the value indicated in the Next TWT subfield(#20333) of the transmitted TWT Information frame.
· Assumes that any other individual TWT agreements, broadcast TWT schedules (see 26.8.3 (Broadcast TWT operation)), are not affected by the transmission of this frame except when the All TWT subfield of the TWT Information frame is equal to 1. Other default PS procedures are not affected by the transmission of this frame (see 11.2 (Power management)).(#20230)
NOTE—The TWT Flow Identifier, together with the MAC addresses of the TWT requesting STA and TWT responding STA(#20703) identifies the TWT agreement for which the TWT Information frame is sent (see 10.48.1 (TWT overview)).
If the TWT Information frame contains an All TWT subfield equal to 1 then the above rules apply to all individual TWT agreements, except that the resumptions of the respective TWTs shall occur at the first TWT of the respective TWT agreement that occurs not earlier than the Next TWT value contained in the TWT Information frame, regardless of the value of the Flexible TWT Schedule Support field in the HE Capabilities element exchanged between the two STAs.(#21087, #20838)
A TWT requesting STA that is in PS mode and that transmits a TWT Information frame to a TWT responding STA shall suspend the corresponding TWT agreement and may transition to doze state after receiving the acknowledgment even if it has previously transmitted a PS-Poll or U-APSD trigger frame and has not yet received the expected frames from the AP in response and shall resume TWT operation for the corresponding TWT agreement at the specified TWT indicated (if any) in the TWT Information frame. A TWT requesting STA that is in PS mode and that receives a TWT Information frame from a TWT responding STA shall suspend the TWT agreement and may go to doze state after transmitting the acknowledgment even if it has previously transmitted a PS-Poll or U-APSD trigger frame and has not yet received the expected frames from the TWT responding STA in response and shall resume TWT operation for the corresponding TWT agreement at the specified TWT indicated (if any) in the TWT Information frame.(#21090, #21091, #20838)
· [bookmark: RTF38333937313a2048342c312e]TWT Information frame exchange for broadcast TWT(#21089)
An HE STA that is a TWT scheduling AP may transmit a TWT Information frame to any of the members of a broadcast TWT schedule if the member has set the TWT Information Frame Disabled field to 0 in the TWT element sent when joining the broadcast TWT schedule. An HE STA that is a TWT scheduled STA may transmit a TWT Information frame to the TWT scheduling AP corresponding to a broadcast TWT schedule established by that STA if the AP has set the TWT Information Frame Disabled field to 0 in the broadcast TWT element it transmits. The HE STA sets the fields of the TWT Information frame as defined in 26.8.4.1 (General).
A TWT scheduled STA that receives a TWT Information frame that contains an All TWT subfield equal to 1 follows the rules defined in 26.8.3.3 (Rules for TWT scheduled STA), except that the TWT scheduled STA shall consider all the broadcast TWT schedules as suspended and shall resume each broadcast TWT schedule at the first TWT that occurs not earlier than the Next TWT subfield(#Ed) value contained in the received TWT Information frame.(#20232)
A TWT scheduled STA that receives an acknowledgment in response to a TWT Information frame transmitted by the STA(#20229) that contains an All TWT subfield equal to 1 and that does not contain a Next TWT subfield(#20333)(#20943) shall consider all broadcast TWT schedules suspended, and can follow the default PS procedure defined in 11.2 (Power management) until the broadcast TWT schedules are resumed.(#21092, #20838)
A TWT scheduled STA that receives an acknowledgment in response to a TWT Information frame transmitted by the STA(#20229) that contains an All TWT subfield equal to 1 and that contains a Next TWT subfield(#20333)(#20943) shall suspend all broadcast TWT schedules and shall resume the broadcast TWT schedules at the first scheduled TWT for each respective broadcast TWT schedule that occurs not earlier than the value indicated in the Next TWT subfield(#20333) contained in the transmitted TWT Information frame, regardless of the values of the Flexible TWT Schedule Support field in the HE Capabilities element exchanged between the two STAs.
NOTE—TWT suspension and resumption as indicated by a TWT Information frame with the All TWT subfield equal to 1 applies to all broadcast TWT schedules of the TWT scheduling AP.(#21092, #20838)
A TWT scheduled STA that is in PS mode and that transmits a TWT Information frame to a TWT scheduling AP shall suspend the corresponding broadcast TWT schedule and may transition to doze state after receiving the acknowledgment, even if it has previously transmitted a PS-Poll or U-APSD trigger frame and has not yet received the expected frames from the TWT scheduling AP in response, and shall resume TWT operation for the corresponding broadcast TWT schedule at the specified TWT indicated (if any) in the TWT Information frame. A TWT scheduled STA that is in PS mode and that receives a TWT Information frame from a TWT scheduling AP shall suspend the corresponding broadcast TWT schedule and may transition to doze state after transmitting the acknowledgment, even if it has previously transmitted a PS-Poll or U-APSD trigger frame and has not yet received the expected frames from the TWT scheduling AP in response, and shall resume TWT operation for the corresponding broadcast TWT schedule at the specified TWT indicated (if any) in the TWT Information frame.(#21092, #20838)
· [bookmark: RTF37313530393a2048342c312e]TWT Information frame exchange for flexible wake time(#21089, #20359)
An HE STA may transmit a TWT Information frame that contains a flexible TWT to a peer STA if the peer STA has set the Flexible TWT Schedule Support field of the HE Capabilities it transmits to 1; otherwise the HE STA shall not transmit a TWT Information frame that contains a flexible TWT to the peer STA.
A flexible TWT is a nonzero value indicated in the Next TWT subfield(#20333) of a TWT Information frame with All TWT subfield equal to 0, which is independent from any existing TWT values of TWT agreements(#21092, #20838) that the HE STA might be following (if any). The HE STA sets the fields of the transmitted TWT Information frame as defined in 26.8.4.1 (General).
NOTE—Flexible TWT support does not depend on the STA's TWT capabilities, i.e., the STA can use flexible TWT without being required to set up an individual TWT agreement or broadcast TWT schedule.(#20354)
An HE STA that receives acknowledgement for(#20600) a TWT Information frame with flexible TWT and that contains a TWT Flow Identifier that identifies an existing individual TWT agreement shall replace the next TWT SP start time for that TWT agreement with the value contained in the Next TWT subfield of the TWT Information frame.(#20334)
A non-AP HE STA that receives acknowledgement for(#20600) a TWT Information frame with flexible TWT and that contains a TWT Flow Identifier that does not identify any existing individual TWT agreement preserves the PM mode from the time the TWT Information frame was sent to the time indicated in the Next TWT subfield of the TWT Information frame as described below.(#CID 21092, #20333, #21093, #20353-#20358, #20361)
NOTE—If the TWT Information frame has the All TWT field equal to 1 then the TWTs are suspended and resumed(#21092) as described in 26.8.4.2 (TWT Information frame exchange for individual TWT) and 26.8.4.3 (TWT Information frame exchange for broadcast TWT).
A non-AP HE STA that transmits a TWT Information frame that contains a flexible TWT to a peer STA may go to doze state after receiving the acknowledgment sent in response to the TWT Information frame(#20229) if it is in PS mode (i.e., the PM subfield of the Frame Control field of the TWT Information frame is 1) and may be unavailable if it is in active mode (i.e., the PM subfield of the Frame Control field of the TWT Information frame is 0) and shall be in the awake state at the time it indicated in the Next TWT subfield of the TWT Information frame and shall be in the PS mode if the PM subfield of the TWT Information frame was 1 and in active mode if the PM subfield of the TWT Information frame was 0. The STA, once in the awake state, shall follow the rules that correspond to the power management mode of the STA, which are defined in 11.2.3 (Power management in a non-DMG infrastructure network) for the Active and PS mode, and in 26.8 (TWT operation) when the STA operates within TWT SPs.
NOTE—An HE AP delivers DL BUs to the STA at or after the flexible TWT indicated in the flexible TWT by following the rules in 11.2.3.6 (AP operation) if the STA does not follow TWT, and by following the rules in 26.8 (TWT operation) if the STA follows TWT and the delivery falls within a TWT SP. The STA is not required to send a frame at or after the flexible TWT to indicate its awake state to the AP. If the STA is following U-APSD then the operation is resumed at a time that occurs at the flexible TWT and if the STA is following an APSD schedule then the operation is resumed at a time that occurs at or after the flexible TWT.(#21093, 20354)
A non-AP HE STA that receives a TWT Information frame that contains a flexible TWT from a peer STA may go to doze state after transmitting the acknowledgment if it is in PS mode and may be unavailable if it is in active mode and shall be in the awake state at the time it indicated in the Next TWT subfield of the TWT Information frame and shall be in the PS mode if the STA was in PS mode when it received the TWT Information frame and in active mode if the STA was in active mode when it received the TWT Information frame. The STA, once in the awake state, shall follow the rules that correspond to the power management mode of the STA, which are defined in 11.2.3 (Power management in a non-DMG infrastructure network) for the Active and PS mode, and in 26.8 (TWT operation) when the STA operates within TWT SPs.(#21093, #20353-#20358, #20361)
· [bookmark: RTF31363338343a2048332c312e]Power save operation during TWT SPs
The following rules apply to TWT SPs for both broadcast TWT schedules and individual TWT agreements where the TWT SP of a broadcast TWT is uniquely identified by the <broadcast TWT ID, MAC address of TWT scheduling AP> tuple and the TWT SP of an individual TWT is uniquely identified by the <TWT flow identifier, MAC address of TWT requesting STA, MAC address of TWT responding STA> triple.
A TWT requesting STA or a TWT scheduled STA that is not in PS mode and that transmits a frame with the Power Management subfield set to 1 during a TWT SP shall remain in the awake state until the AdjustedMinimumTWTWakeDuration time has elapsed from the TWT SP start time or until a TWT SP termination event is detected, whichever occurs first for that particular TWT SP.
A TWT requesting STA or a TWT scheduled STA in PS mode that is in the awake state for a TWT SP may transition to the doze state after AdjustedMinimumTWTWakeDuration time has elapsed from the TWT SP start time even if it has previously transmitted a PS-Poll frame or U-APSD trigger frame and has not yet received the expected frames from the AP in response. For a trigger-enabled TWT SP, if the AdjustedMinimumTWTWakeDuration time has elapsed from the scheduled TWT SP start time and no Trigger frames are received by the STA, the HE STA may enter doze state if no other condition requires the STA to remain awake.
When a TWT SP termination event is detected within a TWT SP by a STA in PS mode that is participating in the TWT SP, the STA may transition to the doze state without waiting for the expiration of the AdjustedMinimumTWTWakeDuration time as described in 10.48.1 (TWT overview), even if it has previously transmitted a PS-Poll frame or U-APSD trigger frame and has not yet received the expected frames from the AP in response.
A TWT requesting STA or a TWT scheduled STA shall classify any of the following events as a TWT SP termination event:
· The transmission by the TWT requesting STA or TWT scheduled STA of an acknowledgment in response to an individually addressed QoS Data or QoS Null frame sent by the TWT responding STA or TWT scheduling AP, respectively, that had the EOSP subfield equal to 1.
· The transmission by the TWT requesting STA or TWT scheduled STA of an acknowledgment in response to an individually addressed frame that is neither a QoS Data frame nor a QoS Null frame, sent by the TWT responding STA or TWT scheduling AP, respectively, with the More Data field equal to 0.
· The reception of an individually addressed or broadcast QoS Data or QoS Null frame sent by the TWT responding STA or TWT scheduling AP, that does not solicit an immediate response and with the EOSP subfield equal to 1.
· The reception of an individually addressed frame that is neither a QoS Data frame nor a QoS Null frame, sent by the TWT responding STA or TWT scheduling AP, that does not solicit an immediate response and with the More Data field equal to 0.
· The reception of a Trigger frame sent by the TWT responding STA or TWT scheduling AP that has the More TF field equal to 0 and is not addressed to the TWT requesting STA or TWT scheduled STA provided that the TWT requesting STA or TWT scheduled STA is either awake for an announced trigger-enabled TWT SP but did not transmit an indication that it is in the awake state to the TWT responding STA or TWT scheduling AP or is awake for an unannounced trigger-enabled TWT SP.
The classification of a More Data field equal to 0 in an Ack, BlockAck and individually addressed(#21204) Multi-STA BlockAck frame as an event that terminates a TWT SP is only possible when both STAs have indicated support of transmitting or receiving the frame with a nonzero More Data subfield, which is indicated in the More Data Ack subfield of the QoS Info field of frames they transmit (see 11.2.3 (Power management in a non-DMG infrastructure network)).
NOTE 1—A STA participating in multiple TWT SPs that(#mdr) overlap in time stays in the awake state until the latest AdjustedMinimumTWTWakeDuration time of all of the TWT SPs expires, except that a TWT SP termination event causes all of the overlapping TWT SPs to terminate.
NOTE 2—A Trigger frame is addressed to the STA if the Trigger frame contains the AID of the STA in one of its User Info fields(#21541) (see 26.5.2 (UL MU operation)), and has in its TA field either the MAC address of its associated AP or the transmitted BSSID (see 26.5.2.2.4 (Allowed settings of the Trigger frame fields and TRS Control subfield)). Otherwise, the Trigger frame is not addressed to the STA. If the Trigger frame contains one or more RA-RUs for which the STA can gain access according to 26.5.4 (UL OFDMA-based random access (UORA)) then the STA can follow the rules defined in 26.14.2 (Power save with UORA and TWT) to determine an early TWT SP termination event.
Additional TWT SP termination events for a TWT requesting STA occur after the acknowledgment of a TWT Information frame (#20600)as defined in 26.8.4.2 (TWT Information frame exchange for individual TWT) and in 26.8.4.4 (TWT Information frame exchange for flexible wake time).
Additional TWT SP termination events for a TWT scheduled STA occur after the acknowledgment of a TWT Information frame (#20600)as defined in 26.8.4.3 (TWT Information frame exchange for broadcast TWT) and in 26.8.4.4 (TWT Information frame exchange for flexible wake time).
· [bookmark: RTF31373739313a2048332c312e]Negotiation of wake TBTT and wake interval
A TBTT scheduled STA that intends to operate in power save mode (see 11.2.3.2 (Non-AP STA power management modes)) may transmit a TWT request to the TBTT scheduling AP that identifies the wake TBTT of the first Beacon frame and the wake interval between subsequent Beacon frames it intends to receive. The TWT request shall contain:
· The Negotiation Type subfield equal to 1 and the TWT Setup Command(19/724r3) field to Suggest TWT or Demand TWT
· The requested first wake TBTT in the Target Wake Time field
· The requested wake interval between consecutive TBTTs in the TWT Wake Interval Mantissa and TWT Wake Interval Exponent fields
· The requested TBTT wake duration in the Nominal Minimum TWT Wake Duration field
· All other fields in the TWT element are reserved.
A TBTT scheduling AP that receives a TWT request from a STA whose value of the Negotiation Type subfield is 1 shall respond with a TWT response that contains either Accept TWT, Alternate TWT, or Reject TWT in the TWT Setup Command(19/724r3) field and, in the case of an Accept TWT, it shall also contain:
· The Negotiation Type subfield equal to 1
· The allocated first wake TBTT in the Target Wake Time field
· The allocated wake interval between consecutive TBTTs in the TWT Wake Interval Mantissa and TWT Wake Interval Exponent fields
· The allocated TBTT wake duration in the Nominal Minimum TWT Wake Duration field
· All other fields in the TWT element are reserved
After successfully completing the negotiation, the TBTT scheduled STA may go to doze state until its TSF matches the next negotiated wake TBTT provided that the STA is in power save mode, and no other condition requires the STA to remain awake. The TBTT scheduled STA shall be in the awake state to listen to Beacon frames transmitted at negotiated wake TBTTs and shall operate as described in 26.8.3.3 (Rules for TWT scheduled STA).
If the TBTT scheduled STA receives a Beacon frame from the TBTT scheduling AP at or after TBTT, the TBTT scheduled STA may go to doze state until the next wake TBTT if no other condition requires the STA to remain awake. The TBTT scheduled STA may go to doze state after a nominal minimum TBTT wake duration time has elapsed from the TBTT start time if no other condition requires the STA to remain awake.
Either STA that is a party to an established wake TBTT agreement can tear down the wake TBTT agreement by following the tear down procedure described in 10.48.8 (TWT Teardown) and by setting the Negotiation Type subfield to 1 in the TWT Teardown frame.
Table 26-8 (Wake TBTT negotiation exchanges) summarizes the interactions between devices that negotiate a Wake TBTT agreement.   
	· [bookmark: RTF34333432353a205461626c65]Wake TBTT negotiation exchanges

	TWT Setup Command field in an initiating frame
	TWT Setup Command field in a response frame
	Condition after the completion of the exchange

	Request TWT
	Accept TWT or Alternate TWT or Dictate TWT or Reject TWT or no response
	This exchange is not allowed.

	Demand TWT or Suggest TWT
	Accept TWT
	A Wake TBTT agreement has been created with the Wake TBTT parameters indicated in the initiating frame.

	Demand TWT or Suggest TWT
	Reject TWT
	No Wake TBTT agreement has been created.

	Demand TWT or Suggest TWT
	Alternate TWT
	No Wake TBTT agreement has been created. The TBTT scheduling AP is offering an alternative set of parameters vs. those indicated in the initiating frame. The TBTT scheduled STA can send a new request with any set of Wake TBTT parameters and the responder might create a Wake TBTT agreement using those parameters.

The TBTT scheduled STA is unlikely to send a new request if the TWT Setup Command is Demand TWT and is very likely to send a new request if the TWT Setup Command is Suggest TWT.

	NOTE 1—The Negotiation Type subfield(#20589) of the TWT element contained in these frames is equal to 1. 
NOTE 2—The initiating frame and response frame settings not listed in the tables in 10.48 (Target wake time (TWT)) or 26.8 (TWT operation) are not allowed. The initiating frame is a TWT request and the response frame is a TWT response.


· [bookmark: RTF31353336373a2048332c312e]HE subchannel selective transmission
TGax Editor: Change the paragraph below of this subclause as follows (#CID 22150):
· General
An HE STA that supports HE subchannel selective transmission (SST) operation shall set dot11HESubchannelSelectiveTransmissionImplemented to true and shall set the HE Subchannel Selective Transmission Support field in the HE Capabilities element it transmits to 1. An HE STA that does not support HE SST operation shall set the HE Subchannel Selective Transmission Support field in the HE Capabilities element it transmits to 0. 
An HE non-AP STA with dot11HESubchannelSelectiveTransmissionImplemented to true is an HE SST non-AP STA.
An HE AP with dot11HESubchannelSelectiveTransmissionImplemented to true is an HE SST AP.
An HE SST(#21516) STA may set up SST operation by negotiating a trigger-enabled TWT as defined in 26.8.2 (Individual TWT agreements) except that:
· The TWT request may have a TWT Channel field with up to one bit set to 1 to indicate the secondary channel requested(#mdr) to contain the RU allocations addressed to the HE SST non-AP STA that is a 20 MHz operating STA(#21517, #20246, #21520, #21519)(#22150)
· The TWT request may have a TWT Channel field with all the four LSBs or all the four MSBs set to 1 to indicate whether the primary 80 MHz channel or the secondary 80 MHz channel is requested to contain the RU allocations addressed to the HE SST non-AP STA(#21517, #20246, #21520, #21519) that is an 80 MHz operating STA(#22150)
· The TWT response shall have a TWT Channel field with up to one bit set to 1 to indicate the secondary channel that(#mdr) will contain the RU allocations addressed to the HE SST non-AP STA(#21517, #20246, #21520, #21519) that is a 20 MHz operating STA(#22150)
· The TWT response shall have a TWT Channel field with all the 4 LSBs or all the 4 MSBs to indicate whether the primary 80 MHz channel or the secondary 80 MHz channel will contain the RU allocations addressed to the HE SST non-AP STA(#21517, #20246, #21520, #21519) that is a 80 MHz operating STA. (#22150)
· [bookmark: RTF35303031323a2048342c312e]SST operation
An HE SST non-AP STA(#21517, #20246, #21520, #21519) and HE SST AP(#21518) that successfully sets up SST operation shall follow the rules defined in this subclause.(#22150)
TGax Editor: Change the paragraph below of this subclause as follows (#CID 22147, 22151, 22153):
When an HE SST AP causes its operating channel or channel width to a change, if any secondary channel of a negotiated trigger-enabled TWT is not within the new operating channel or channel width, the HE SST AP and the HE SST non-AP STA implicitely terminate the negotiated trigger-enabled TWT.(#21514)(#22147, 22151, 22153)
The HE SST AP follows the rules defined in 26.8.2 (Individual TWT agreements) to exchange frames with the HE SST non-AP STA during negotiated trigger-enabled TWT SPs, except that the AP shall ensure that:(#22147, 22150)
· The individually addressed RUs(#21207) allocated in DL MU PPDUs and in Trigger frames addressed to the HE SST non-AP STA(#21517, #20246, #21520, #21519) are within the subchannel indicated in the TWT Channel field of the TWT response and follows the RU restriction rules defined in 27.3.2.8 (RU restrictions for 20 MHz operation) if the HE SST STA(#21517, #20246, #21520, #21519) is a 20 MHz operating STA and in 27.3.2.9 (80 MHz operating non-AP HE STAs) if the HE SST non-AP STA is an 80 MHz operating STA.(#21207, #Ed)(#22150)
· The trigger-enabled TWT SPs do not overlap with TBTTs at which DTIM Beacon frames are sent
· The same subchannel is used for all trigger-enabled TWT SPs with the same HE SST non-AP STA(#21207) that overlap in time(#22150)
TGax Editor: See the paragraph below of this subclause (#CID 22152):
An HE SST non-AP STA(#21517, #20246, #21520, #21519) operating on the secondary channel shall not conduct OMI operation as defined in 26.9 (Operating mode indication) or OMN operation as defined in 11.41 (Notification of operating mode changes) to change the operating bandwidth. (#22150)
The HE SST non-AP STA follows the rules defined in 26.8.2 (Individual TWT agreements) to exchange frames with the HE SST AP during negotiated trigger-enabled TWT SPs, except that the STA: (#22150)
· Shall be available in the subchannel indicated in the TWT Channel field of the TWT response at TWT start times
· Shall not access the medium in the subchannel using DCF or EDCAF
· Shall not respond to Trigger frames addressed to it (see 26.5 (MU operation) and 26.8.2 (Individual TWT agreements)) unless it has performed CCA until a frame is detected by which it can set its NAV, or until a period equal to NAVSyncDelay has transpired, whichever is earlier.
· Shall update its NAV according to 26.2.4 (Updating two NAVs) if it receives a PPDU in the subchannel
An HE SST non-AP STA may include a Channel Switch Timing element in (Re-)Association Request frames it transmits to an HE SST AP(#21517, #20246, #21520, #21519) to indicate the time required by the STA to switch between different subchannels. The received channel switch time informs the HE SST AP(#21517, #20246, #21520, #21519) of the duration of time that the HE SST non-AP STA(#21517, #20246, #21520, #21519) might not be available to receive frames before the TWT start time and after the end of the trigger-enabled TWT SP.(#22150)
NOTE—An HE SST non-AP STA in PS mode is not required to move to the primary channel after the end of the trigger-enabled TWT SP.(#22150)
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