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Abstract

This document contains normative text for peer power save mode for TDLS. This document is based on TGz Draft 1.0.
This document addresses comment CIDs 418-476.
7 Frame formats

7.1 MAC frame formats
7.2 Format of individual frame types

7.2.1 Control frames

7.2.2 Data frames

7.2.2.1 TDLS frame format

Add two new clauses 7.2.2.1.11 and 7.2.2.1.12 as follows:

7.2.2.1.11 TDLS Peer PSM Request frame format

The TDLS Peer PSM Request frame contains the information shown in Table zA.

Table zA—Information for Peer PSM Request frame

	Order
	Information
	Notes

	1
	Dialog Token
	The Dialog Token contains a value which is unique among TDLS Peer PSM Request frames for which a corresponding TDLS Peer PSM Response frame has not been received. 

	2
	Link Identifier
	The Link Identifier is specified in 7.3.2.z1.

	3
	Wakeup Schedule
	The Wakeup Schedule is specified in 7.3.2.z4.

	4
	Vendor Specific
	One or more vendor-specific information elements may appear in this frame. This information element follows all other information elements


7.2.2.1.12 TDLS Peer PSM Response frame format

The TDLS Peer PSM Response frame contains the information shown in Table zB.

Table zB—Information for Peer PSM Response frame

	Order
	Information
	Notes

	1
	Dialog Token
	The Dialog Token is set to the value contained in the corresponding TDLS Peer PSM Request frame.

	2
	Status Code
	The Status Code is specified in 7.3.1.9.

	3
	Link Identifier
	The Link Identifier is specified in 7.3.2.z1.

	4
	Wakeup Schedule
	The wakeup schedule is only present when the status code is set to “Wakeup schedule rejected but alternative schedule provided“. The Wakeup Schedule is specified in 7.3.2.z4.

	5
	Vendor Specific
	One or more vendor-specific information elements may appear in this frame. This information element follows all other information elements


7.3 Management frame body components

7.3.1 Fields that are not information elements

In subclause 7.3.1.9, add the following status codes to Table 7-23, and update the reserved values accordingly:

Table 7-23—Status codes
	Status code
	Meaning

	<ANA>
	Wakeup schedule rejected but alternative schedule provided

	<ANA>
	Wakeup schedule rejected because not going into power save

	<ANA>
	Wakeup schedule rejected for unspecified reason


7.3.2 Information elements

In table 26, add a new information element as follows, and renumber the reserved values accordingly:

Table 26—Element IDs

	Information element
	Element ID
	Length (in octets)

	Wakeup Schedule (see 7.3.2.z4)
	<ANA>
	16


7.3.2.27 Extended Capabilities information element 

Replace the indicated change to Table 7-35a with the following:
Table 7-35a—Capabilities field

	Bit
	Information
	Notes

	<ANA>
	Peer U-APSD Support
	The Peer U-APSD Support field indicates support for Peer U-ASPD, as defined in 11.2.1.12. The Peer U-ASPD Support field is set to 1 to indicate support for Peer U-APSD. The Peer U-APSD Support bit is set to 0 to indicate a lack of support for Peer U-APSD.

	<ANA>
	Peer PSM Support
	The Peer PSM Support field indicates support for Peer PSM, as defined in 11.2.1.13. The Peer PSM Support field is set to 1 to indicate support for Peer PSM. The Peer PSM Support bit is set to 0 to indicate a lack of support for Peer PSM.


Insert the following new subclause after 7.3.2.z3:

7.3.2.z4 Wakeup Schedule information element

The Wakeup Schedule information element contains information regarding the wakeup schedule for Peer Power Save Mode. The element information format is defined in Figure zC.
	
	Element
ID
	Length
	Start Time
	Interval
	Minimum Duration
	Idle Count

	Octets:
	1
	1
	8
	4
	4
	2


Figure zC—Wakeup Schedule element format

The Length field is set to 16.

The Start Time field is set to the lower order 4 octets of the TSF timer value at the start of the first wakeup period.

The Interval field is set to the time in microseconds between two successive wakeup periods.

The Minimum Duration field is set to minimum duration of the wakeup period, in microseconds.

The Idle Count field is set to the number of consecutively empty wakeup periods before a peer STA deactivates the wakeup schedule.

11 MLME

Replace 11.2.1.12 with the following:
11.2.1.12 Peer U-APSD
A STA supports Peer U-APSD if dot11TDLSPeerUAPSDImplemented is true. Support of this capability shall be signaled through the Peer U-APSD subfield in the Extended Capabilities element included in the Association Request frame body inside the TDLS Setup Request or TDLS Setup Response frame. This is similar to an AP indicating support for U-APSD.
When a STA supports Peer U-APSD, the peer STA may enter a power save mode while the STA remains awake. Traffic is exchanged during U-APSD Service Periods, which are initiated by the peer STA, possibly after receipt of a Peer Traffic Indication frame. A STA enters Power Save Mode by setting the Power Management bit on an acknowledged MPDU transmitted to the peer STA supporting Peer U-APSD, similar to U-APSD. When a STA received an MPDU from the peer STA with the Power Management bit set to 1, the STA shall not enter Power Save mode.
The behavior of a STA supporting Peer U-APSD shall be the same as for a U-APSD AP, with the following exception. When an AC becomes non-empty and no Service Period has occurred for that AC for a period of dot11TDLSPeerUAPSDIndicationPeriod  prior to the arrival of the new traffic, the STA in AP mode sends a unicast Peer Traffic Indication frame to the peer STA through the access point, indicating the non-empty AC(s). For Peer U-APSD, all ACs shall be trigger and delivery enabled, as indicated by setting each of the ACs U-APSD Flag subfields inside the QoS Info field to 1 inside transmitted TDLS Setup Request or TDLS Setup Response frames. This is similar to a non-AP STA indicating to an AP that it intends to use U-APSD.
The behavior of a STA in PS mode with respect to traffic buffered at the peer STA supporting Peer U-APSD shall be the same as a regular U-APSD STA, with the following exception. The indication that traffic is buffered at the peer STA supporting Peer U-APSD is obtained from received Peer Traffic Indication frames from the peer STA supporting Peer U-APSD.
Insert a new subclause 11.2.1.13 as follows:

11.2.1.13 Peer PSM
A STA supports Peer Power Save Mode (Peer PSM) if dot11TDLSPeerPSMImplemented is true. Support of this capability shall be signaled through the Peer PSM subfield in the Extended Capabilities element included in the Association Request frame body inside the TDLS Setup Request or TDLS Setup Response frame.

A STA which intends to enter peer power save mode shall send a Peer PSM Request frame to the peer STA, including a proposed wakeup schedule. When the peer STA accepts the proposed wakeup schedule, it shall respond with a Peer PSM Response frame indicating status code 0. Otherwise it shall respond with a Peer PSM Response frame indicating the appropriate status code for rejecting the schedule. An alternative schedule shall be included in the Peer PSM Response frame when the reason code is set to “Wakeup schedule rejected but alternative schedule provided”. The alternative schedule may be used by the STA to generate a new Peer PSM Request frame.
After transmitting or receiving a Peer PSM Response frame indicating status code 0, peer STAs shall activate the wakeup schedule.
A STA enters Power Save mode by setting the Power Management bit to one in an acknowledged MPDU transmitted to the peer STA.  If at least one peer STA enters Power Save mode, both peer STAs shall be awake at the scheduled wakeup times, and stay awake for the Minimum Duration or until the end of a peer service period. 
If both STAs enter active mode by setting the Power Management bit to zero in an acknowledged MPDU transmitted to the peer STA, the wakeup schedule shall be discarded.
Either station may update an existing schedule, by transmitting a Peer PSM Request frame over the currently active path.

A peer service period (PSP) begins after an acknowledged frame exchange between the peer STAs. PSPs are bi-directional, and at most one PSP may be triggered per Wakeup Window. The PSP is terminated when both peer STAs received from the respective peer STA a frame with the EOSP bit set to one.
A STA shall remain awake until it has successfully transmitted to and received from the peer STA an MPDU with the EOSP bit set to one, and it has finished any ongoing frame exchange.

A STA shall cease transmitting Data MPDUs with the A1 field set to the MAC address of the peer STA after it has successfully transmitted to and received from the peer STA an MPDU with the EOSP bit set to one, and it has finished any ongoing frame exchange.

When both peer STA set the More Data ACK subfield in their QoS Capability information element, then the More Data bit inside an ACK frame set to zero shall have the same function as the EOSP bit inside a QoS frame set to one (i.e. to terminate a PSP). In this case, a PSP is terminated after an acknowledged frame exchange with the EOSP bit in the MPDU set to one and the More Data bit in the ACK set to 0.
To keep track of the connectivity over the direct link and to maintain the wakeup schedule, peer STAs may start an acknowledged frame exchange at least once per Idle Count consecutive wakeup windows, as a keepalive. For instance a Null frame may be used as a keepalive frame. When no peer service period has occurred for Idle Count consecutive wakeup periods, the STAs shall deactivate the wakeup schedule, which means that the periodic wakeup no longer occurs and that a wakeup schedule no longer exists. When traffic arrives for a peer STA in Peer PSM mode with a deactivated wakeup schedule, the STA shall send a Peer PSM Request frame through the AP path.
If a STA does not receive an acknowledgment to a directed MPDU sent with the EOSP subfield set to 1 which terminates a PSP, it shall retransmit that frame at least once within the same PSP, subject to applicable retry or lifetime limit. The maximum number of retransmissions within the same PSP is the lesser of the maximum retry limit and the MIB attribute dot11PeerSTAMissingAckRetryLimit. If an acknowledgment to the retransmission of this last frame in the same PSP is not received, it may wait until the next PSP to further retransmit that frame, subject to its applicable retry or lifetime limit.

11.z1 Tunneled Direct Link Setup

Insert a new paragraph as follows:

A TDLS Teardown Request message should be sent through the AP when one or more MPDUs are discarded on the direct link. The connectivity on a direct link may be tested using a (QoS) Null frame.
Annex A

A.4 PICS proforma—IEEE Std 802.11-2007
A.4.3 IUT configuration 

A.4.z1 Wireless Network Management extensions

Replace PICS entries TDLS 1.7 and TDLS1.8 as follows:
	    TDLS1.7
	    TDLS Peer U-APSD
	11.2.1.12
	CFz:O
	Yes, No, N/A

	    TDLS1.8
	    TDLS Peer PSM
	11.2.1.13
	CFz:O
	Yes, No, N/A


Annex D

Replace dot11PeerPSMAPModeImplemented and dot11PeerPSMClientModeImplemented with dot11PeerUAPSDImplemented  and dot11PeerPSMImplemented as specified below:
dot11TDLSPeerUAPSDImplemented OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-only 

STATUS current 

DESCRIPTION 

“This attribute, when TRUE, indicates that the station 

implementation is capable of supporting TDLS Peer PSM.

The default value of this attribute is FALSE.”

::= { dot11StationConfigEntry <ANA>}
dot11TDLSPeerPSMImplemented OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-only 

STATUS current 

DESCRIPTION 

“This attribute, when TRUE, indicates that the station 

implementation is capable of supporting TDLS Peer PSM.

The default value of this attribute is FALSE.”

::= { dot11StationConfigEntry <ANA>}
Add the following MIB variable to Dot11StationConfigEntry


dot11TDLSPeerUAPSDIndicationPeriod
Integer

dot11PeerSTAMissingAckRetryLimit
Integer
dot11TDLSPeerUAPSDIndicationPeriod OBJECT-TYPE

SYNTAX Integer
MAX-ACCESS read-only 

STATUS current 

DESCRIPTION 

“This attribute, indicates that the amount of time a

station waits between sending Peer Traffic Indication

Frames. The default value of this attribute is 100ms.”

::= { dot11StationConfigEntry <ANA>}
dot11PeerSTAMissingAckRetryLimit OBJECT-TYPE
SYNTAX INTEGER (1..100)

MAX-ACCESS read-write

STATUS current
DESCRIPTION

"This attribute indicates the number of times the STA

may retry a frame for which it does not receive an ACK

for a STA in power-save mode after the STA does not

receive an ACK to a directed MPDU sent with the EOSP

set to 1."

::= { dot11OperationEntry < ANA > }
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