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Abstract
This submission provides proposed editorial changes related to the 11z roll-up into Revmb.

Proposed Edits
The proposed edits include

· referring to MSDUs, A-MSDUs and TDLS Action Frame Bodies as the buffered units on a TDLS direct link in power save
· adding QoS to frames involved in APSD service period signaling, and adding the appropriate definition for QoS frame
· correcting one occasion of with to without
· echoing the routing of the TDLS Peer Traffic Response frame, which was noted in Clause 7 but not repeated in Clause 11 (as is the case with the other TDLS frames).
The proposed edits are shown below.

In subclause 3.1, add the following definition of a QoS frame:
quality of service (QoS) frame: A frame containing the QoS control field.
Modify 10.2.1.14 and 10.2.1.15 as shown in revision marks below:

10.2.1.14 TDLS Peer Power Save Mode(11z)
TDLS Peer Power Save Mode (TDLS Peer PSM) is a power save mechanism that can be used between TDLS peer STAs, and which is based on a periodic wakeup schedule. A STA supports TDLS Peer PSM if dot11TDLSPeerPSMActivated is true. A STA supporting this capability may indicate support through any TDLS Setup Request frame or TDLS Setup Response frame. A STA indicating this support shall signal this by setting the TDLS Peer PSM Support subfield in the Extended Capabilities element included in the TDLS Setup Request frame or TDLS Setup Response frame to one. A station that signals support for this capability is capable of acting in both the TDLS Peer PSM initiator and the TDLS Peer PSM responder role.

A STA that intends to enter TDLS Peer PSM (TDLS Peer PSM initiator) shall send a TDLS Peer PSM Request frame to the TDLS peer STA (TDLS Peer PSM responder), including a proposed periodic Wakeup Schedule. A TDLS Peer PSM Request frame shall not be transmitted to a STA that did not indicate support for TDLS Peer PSM. When the TDLS Peer PSM responder accepts the proposed Wakeup Schedule, it shall respond with a TDLS Peer PSM Response frame indicating status code 0 (“Successful”). Otherwise, the TDLS Peer PSM responder shall respond with a TDLS Peer PSM Response frame indicating the appropriate status code for rejecting the schedule. An alternative schedule shall be included in the TDLS Peer PSM Response frame when the status code is set to 2 (“TDLS Wakeup Schedule rejected but alternative schedule provided”). The alternative schedule may be used by the TDLS Peer PSM initiator to generate a new TDLS Peer PSM Request frame. After successfully transmitting or receiving a TDLS Peer PSM Response frame indicating status code 0 (“Successful”), the TDLS Peer PSM initiator and TDLS Peer PSM responder have established a periodic wakeup schedule between them. The wakeup schedule remains valid until either

— The TDLS direct link is torn down;

— The STAs explicitly update the existing wakeup schedule; or

— No MPDUs containing data have been exchanged for Idle Count consecutive Awake Windows.

A STA transmitting a TDLS Peer PSM Request frame shall remain in the wake state until it received the corresponding TDLS Peer PSM Response frame. A TDLS Peer PSM Request frame may be transmitted via the AP path or via the direct path (which is up to the implementer to decide). A TDLS Peer PSM Response frame shall be transmitted over the direct path.

The timing of the periodic schedule of the TDLS Peer PSM Awake Windows is based on the Offset field, the Interval field, the Awake Window Slots field, and the Maximum Awake Window Duration field of the Wakeup Schedule element that is contained in the TDLS Peer PSM Setup Request frame that established TDLS Peer PSM operation on the link.

Awake Windows begin at TSF values that satisfy the equation TSF mod Interval = Offset. The interval between the start of two successive Awake Windows is equal to the time in microseconds of the Interval field. The periodic wakeup schedule may be unrelated to the target beacon transmission time (TBTT) or the beacon interval.

Awake Windows end when the Awake Window Slot Counter reaches zero or when the Maximum Awake Window Duration has been reached, whichever comes first.

The Awake Window Slot Counter counts down backoff slots that are determined using AIFS[AC_BE] in the same manner that normal backoff slots are determined according to 9.19.2.5 (EDCA backoff procedure).

The initial value of the Awake Window Slot Counter at the start of the Awake Window shall be set to the value in the Awake Window Slots field of the Wakeup Schedule element that is contained in the TDLS Peer PSM Setup Request frame that established TDLS Peer PSM operation on the link.

The Awake Window Slot Counter begins counting at the beginning of the Awake Window and stops counting when it reaches zero.

A value of zero in the Maximum Awake Window Duration field of the Wakeup Schedule element that is contained in the TDLS Peer PSM Setup Request frame that established TDLS Peer PSM operation on the link means that the end of the Awake Window duration is determined only by the Awake Window Slot Counter.

A value of zero in the Awake Window Slots field of the Wakeup Schedule element that is contained in the TDLS Peer PSM Setup Request frame that established TDLS Peer PSM operation on the link means that the duration of the Awake Window is determined only by the Maximum Awake Window Duration.

The Maximum Awake Window Duration field and the Awake Window Slots field shall not both be set to zero in a TDLS Peer PSM Setup Request frame.

The Awake Window Slots field in a TDLS Peer PSM Setup Request frame should be set to a value that is larger than CWmin[AC_BE].

A TDLS Peer PSM service period is a contiguous period of time during which one or more unicast frames are transmitted between two TDLS peer STAs when at least one STA employs TDLS Peer PSM. A TDLS Peer PSM service period may be initiated during an Awake Window. A TDLS peer STA in power save mode may enter a doze state when it has successfully transmitted to and received from the corresponding TDLS peer STA in power save mode a QoS frame with the end of service period (EOSP) subfield set to one, ending the TDLS Peer PSM service period. A TDLS peer STA in power save mode may enter a doze state when it has successfully received from the corresponding TDLS peer STA in active mode a QoS frame with the EOSP subfield set to one.

Either STA may update an existing schedule by initiating a TDLS Peer PSM Request/Response exchange. If the TDLS Peer PSM Response frame indicates status code 0 (“Successful”), a new wakeup schedule is established for the TDLS direct link. Otherwise, the existing schedule still applies. The new schedule takes effect after the termination of the current TDLS Peer PSM service period.

After the successful PSM setup, a STA informs its TDLS peer STA that it will enter power save mode per direct link by setting the Power Management field to one in an MPDU requiring acknowledgement. The STA enters power save mode after successful transmission of the MPDU. The power save status on one direct link is independent of the power save status on other links (direct or with the AP) the STA may have.

If a TDLS peer STA enters power save mode when a Wakeup Schedule is active, it shall be awake at the beginning of each scheduled periodic Awake Window, and stay awake for the duration of the Awake Window or until the end of a TDLS Peer PSM service period. Otherwise, it may enter a doze state, depending on the current requirements to be awake, imposed by other links. A TDLS peer STA that did not enter power save mode shall remain in the awake state.

When both TDLS peer STAs set the More Data ACK subfield in their QoS Capability information element to one, then the More Data field inside an ACK frame set to zero shall have the same function as the EOSP subfield inside a QoS frame set to one. Transmission of an ACK frame with the More Data subfield set to zero under these conditions is equivalent to a successful transmission of a QoS frame with the EOSP subfield set to one.

When waking up at the beginning of an Awake Window, if a STA has no buffered MSDU, A-MSDU or TDLS Action Frame Body to send to a TDLS Peer STA that had the More Data Ack subfield in its QoS Capability element set to one during the TDLS setup exchange, the TDLS STA may send a QoS-Null frame with the EOSP subfield of the QoS Control field set to one, and the More Data subfield of the Frame Control field set to zero. If the TDLS peer STA that is the recipient of this QoS-Null frame also has no buffered MSDU, A-MSDU or TDLS Action Frame Body to deliver either, and it had the More Data Ack subfield in its QoS Capability element set to one during the TDLS setup exchange, then the TDLS peer STA shall respond with an ACK frame that has the More Data subfield set to zero. The STA may discard the QoS-Null frame if it has not been successfully transmitted at the end of the Awake Window.

Before the successful transmission of the QoS-Null frame, if a Data or QoS-Null frame with an EOSP subfield set to one is received from the TDLS peer STA the STA may cancel the pending transmission of the QoS-Null frame after the transmission of an ACK response frame with the More Data subfield set to zero.

To keep track of the connectivity over the direct link and to maintain the wakeup schedule, TDLS peer STAs may start an acknowledged frame exchange at least once per Idle Count consecutive Awake Windows, as a keepalive. For instance a QoS-Null frame may be used as a keepalive frame. When a TDLS Peer PSM Response frame was successfully transmitted or received and no subsequent TDLS Peer PSM service period has started for Idle Count consecutive wakeup periods, the TDLS peer STAs shall delete the wakeup schedule for this link, which means that the related periodic wakeup no longer occurs (i.e., the TDLS peer STAs no longer have to wake up during this period) and that a wakeup schedule no longer exists for this link. When traffic arrives at a TDLS peer STA in TDLS Peer PSM mode for a link with no existing wakeup schedule, the STA shall send a TDLS Peer PSM Request frame through the AP path to the TDLS peer STA

to activate a new wakeup schedule. When both TDLS peer STAs enter active mode while a wakeup schedule is active, no more TDLS Peer PSM service periods will occur, causing the wakeup schedule to be deleted.

If a TDLS peer STA does not receive an acknowledgment to a directed QoS frame sent with the EOSP subfield set to one that terminates a TDLS Peer PSM service period, it shall retransmit that frame at least once within the same service period, subject to the applicable retry or lifetime limit. The maximum number of retransmissions within the same service period is the lesser of the maximum retry limit and the MIB attribute dot11TDLSPeerSTAMissingAckRetryLimit. If an acknowledgment to the retransmission of this last frame in the same service period is not received, the TDLS peer STA may wait until the next Awake Window to further retransmit that frame, subject to its applicable retry or lifetime limit. When the TDLS peer STA has transmitted a directed frame that terminates a TDLS Peer PSM service period then, except for retransmissions of that frame, the TDLS peer STA shall not transmit any more frames to the TDLS peer STA until the next Awake Window.

A TDLS peer STA that has an active Wakeup Schedule shall not decrement a backoff count outside the Awake Windows, if that backoff precedes a frame that is destined for transmission on the related TDLS direct link.

At the start of an Awake Window, the backoff procedure shall be invoked at an EDCAF if there is a frame available for transmission at that EDCAF, and the backoff timer for that EDCAF has been zero for at least one backoff slot.

Outside of its Awake Windows, and during Awake Windows when on the base channel, a TDLS peer STA can engage in communications with the AP.

10.2.1.15 Peer U-APSD(11z)
10.2.1.15.1 General (Ed)
A STA supports the Peer U-APSD Buffer STA function if dot11TDLSPeerUAPSDBufferSTAActivated is true. A STA supporting this capability may indicate support through any TDLS Setup Request frame or TDLS Setup Response frame. A STA indicates support by setting the Peer U-APSD Buffer STA Support subfield in the Extended Capabilities element included in the TDLS Setup Request frame or TDLS Setup Response frame to one. Support for the Peer U-APSD Buffer STA function means that the STA has the capability to buffer MSDUs, A-MSDUs or TDLS Action Frame Bodies destined to the PU sleep STA, and to deliver them during unscheduled service periods.

To operate as the PU Sleep STA in Peer U-APSD, a STA shall configure its Peer U-APSD capable TDLS peer STA by setting one or more U-APSD Flag subfields inside the QoS Info subfield of the QoS Capability element carried in a TDLS Setup Response frame to one, or by setting one or more U-APSD Flag subfields inside the QoS Info subfield of the EDCA Parameter Set element carried in a TDLS Setup Confirm frame to one.

A STA that configured Peer U-APSD at a TDLS peer STA enters power save mode on a TDLS direct link after the successful transmission to the TDLS peer STA over the direct link of an acknowledged MPDU with the Power Management field set to one. The STA that transmitted the frame with the Power Management field set to one is then referred to as a PU sleep STA. The STA that received the frame with the Power Management field set to one is referred to as a PU buffer STA. A PU sleep STA may be a PU buffer STA at the same time and on the same link, by sending a frame to the TDLS peer STA with the Power Management subfield of the Frame Control field set to one (this transmission will be preceded by the transmission of a Peer Traffic Indication frame and the subsequent receipt of a trigger frame that starts a service period). The power save status on one direct link is independent of the power save status on other links (direct or with the AP) the STA may have.

The procedure to trigger and terminate an unscheduled SP between PU buffer STA and a PU sleep STA are described in 10.2.1.5 (Power management with APSD) and 10.2.1.6 (AP operation during the CP), where the PU buffer STA shall take the role of the AP and the PU sleep STA shall take the role of the non-AP STA using U-APSD.

10.2.1.15.2 Peer U-APSD Behavior at the PU buffer STA(11z)
MSDUs, A-MSDUs or TDLS Action Frame Bodies at a PU buffer STA destined for a PU sleep STA shall be temporarily buffered at the PU buffer STA. The algorithm to manage this buffering is beyond the scope of this standard, except that the PU buffer STA shall preserve the order of buffered MSDUs, A-MSDUs and TDLS Action Frame Bodies on a per-TID, per-STA basis.

A PU buffer STA shall transmit a unicast TDLS Peer Traffic Indication frame to a PU sleep STA, through the AP, if and only if all of the following conditions are met:

— An MSDU, A-MSDU or TDLS Action Frame Body destined for a PU sleep STA was placed into a buffer at the PU buffer STA;

— The buffer into which the MSDU, A-MSDU or TDLS Action Frame Body was placed contained no other frames with the same RA; and

— One or more periods of dot11TDLSPeerUAPSDIndicationWindow beacon intervals have expired after the last service period.

The TDLS Peer Traffic Indication frame shall be transmitted through the AP path.

The transmitted TDLS Peer Traffic Indication frame shall indicate the non-empty AC(s), by setting the corresponding AC Traffic Available subfield of the TDLS Peer Traffic Indication frame to one.

A PTI Control element may be included in the TDLS Peer Traffic Indication frame, to allow the PU sleep STA to not start a service period when the indicated traffic has already been received by the PU sleep STA.

The TID field contained in the PTI Control element (if included) shall be set to the TID of the latest MPDU that has been transmitted over the TDLS direct link to the PU sleep STA that is the destination of the TDLS Peer Traffic Indication frame that contains the PTI Control element.

The Sequence Control field contained in the PTI Control element (if included) shall be set to the sequence number of the latest MPDU that has been transmitted over the TDLS direct link to the PU sleep STA that is the destination of the TDLS Peer Traffic Indication frame that contains the PTI Control element.

After transmitting a TDLS Peer Traffic Indication frame without a PTI Control element, the PU buffer STA shall stay awake at least until the corresponding or a subsequent TDLS Peer Traffic Response frame is received.

After transmitting a TDLS Peer Traffic Indication frame with a PTI Control element, the PU buffer STA shall stay awake at least until the MPDU following the MPDU indicated in the Sequence Control field of the PTI Control element is successfully transmitted.

When no corresponding TDLS Peer Traffic Response frame has been received within dot11TDLSResponseTimeout after sending a TDLS Peer Traffic Indication frame, the STA shall tear down the direct link.

10.2.1.15.3 Peer U-APSD Behavior at the PU sleep STA(11z)
When a PU sleep STA receives a TDLS Peer Traffic Indication frame without a PTI Control element, the PU sleep STA shall initiate a service period with the PU buffer STA during which it shall transmit at least a TDLS Peer Traffic Response frame. The TDLS Peer Traffic Response frame shall echo the Dialog Token and the Link Identifier from the corresponding TDLS Peer Traffic Indication frame. The TDLS Peer Traffic Response frame shall be sent via the direct path.
When a PU sleep STA receives a TDLS Peer Traffic Indication frame with a PTI Control element, and the PU sleep STA has not received from the PU buffer STA the MPDU following the MPDU that is indicated in the TDLS Peer Traffic Indication frame, the PU sleep STA shall initiate a service period with the PU buffer STA to retrieve the buffered traffic for the AC(s) for which no unscheduled SP is currently active.
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