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Abstract

This document contains changes related to LB143 CIDs 98, 99, 100, 130,  131, 132.

TGz editor: make changes as shown in revision marks.

Add a new information element:

7.3.2 Information elements

In table 7-26, insert five new information elements, and renumber the reserved values accordingly:

Table 7-26—Element IDs

	Information element
	Element ID
	Length (in octets)
	Extensible

	Link Identifier (see 7.3.2.62)
	< ANA >
	20
	Yes

	Wakeup Schedule (see 7.3.2.63)
	<ANA>
	16
	Yes

	AP PHY Data Rate (see 7.3.2.64)
	<ANA>
	6
	Yes

	Channel Switch Timing (see 7.3.2.65)
	<ANA>
	6
	Yes

	PTI Control (see 7.3.2.66)
	<ANA>
	3
	Yes


Insert a new clause defining the new information element:

7.3.2.66 PTI Control element

The PTI Control element contains information regarding the traffic buffered at the PU buffer STA for the PU sleep STA at the time a TDLS Peer Traffic Indication frame is transmitted by the PU buffer STA. The element is optionally included in the TDLS Peer Traffic Indication frame. The element is defined in Figure 7-z5.

	
	Element ID
	Length
	TID
	Sequence Control

	Octets:
	1
	1
	1
	2


Figure 7-z5—PTI Control element format

The Element ID field is defined in Table 7-26. 
The Length field is set to 3.

The TID field is set to the highest TID for which the PU buffer STA has traffic buffered that is destined to the PU sleep STA to which the TID field will be transmitted. See 11.2.1.14.
The Sequence Control field is defined in 7.1.3.4. The Sequence Control field is set to represent the latest MPDU transmitted over the TDLS direct link to the PU sleep STA to which the Sequence Control field will be transmitted, from the TID as indicated in the TID field. See 11.2.1.14.
Insert a new entry to Table 7-z1:

7.4.12 TDLS Action frame details

Several Action frame formats are defined to support tunneled direct link setup (TDLS). The Action field values associated with each frame format within the TDLS category are defined in Table 7-z1.

Table 7-z1—TDLS Action field values

	Action field value
	Meaning

	0
	TDLS Setup Request

	1
	TDLS Setup Response

	2
	TDLS Setup Confirm

	3
	TDLS Teardown

	4
	TDLS Peer Traffic Indication

	5
	TDLS Channel Switch Request

	6
	TDLS Channel Switch Response

	7
	TDLS Peer PSM Request

	8
	TDLS Peer PSM Response

	9
	TDLS AP PHY Data Rate Request

	10
	TDLS AP PHY Data Rate Response

	11
	TDLS Peer Traffic Response

	12 – 255
	Reserved


Modify 7.4.12.5 as follows:
7.4.12.5 TDLS Peer Traffic Indication frame format 

The frame body of a TDLS Peer Traffic Indication frame contains the information shown in Table 7-z6.

Table 7-z6—Information for TDLS Peer Traffic Indication frame

	Order
	Information
	Notes

	1
	Category
	The Category field is set to the value for TDLS, as defined in Table 7-24

	2
	Action
	The Action field is set to 4, representing TDLS Peer Traffic Indication.

	3
	Dialog Token
	The Dialog Token is specified in 7.3.1.12.

	4
	Link Identifier
	The Link Identifier is specified in 7.3.2.62.

	5
	AC_BK traffic available
	1 octet field that is set to 0 if AC_BK is empty and set to 1 if traffic is available in AC_BK. Values 2-255 are reserved. 

	6
	AC_BE traffic available
	1 octet field that is set to 0 if AC_BE is empty and set to 1 if traffic is available in AC_BE. Values 2-255 are reserved.

	7
	AC_VI traffic available
	1 octet field that is set to 0 if AC_VI is empty and set to 1 if traffic is available in AC_VI. Values 2-255 are reserved.

	8
	AC_VO traffic available
	1 octet field that is set to 0 if AC_VO is empty and set to 1 if traffic is available in AC_VO. Values 2-255 are reserved.

	
	
	

	9
	PTI Control (optional)
	The PTI Control element is defined in 7.3.2.66.


The TDLS Peer Traffic Indication frame indicates the state of the power save buffer at the STA supporting Peer U-APSD that is buffering data for a TDLS peer STA in power save mode.

The Dialog Token field is set to a nonzero value chosen by the STA sending the TDLS Peer Traffic Indication frame to identify the indication/response transaction, when no PTI Control element is included in the TDLS Peer Traffic Indication frame. When a PTI Control element is included in the TDLS Peer Traffic Indication frame, the Dialog Token field is set to zero.
Each of the ACs traffic available fields is one octet in length. It is set to one if the corresponding AC (AC_BK, AC_BE, AC_VI, AC_VO) contains traffic buffered for the PU sleep STA to which the TDLS Peer Traffic Indication frame will be transmitted, and is set to zero otherwise. Values two-255 are reserved.

The PTI Control field is optionally included in the TDLS Peer Traffic Indication frame (see 11.2.1.14), to identify the latest MPDU transmitted to the PU sleep STA that is the destination of the TDLS Peer Traffic Indication frame.

The TDLS Peer Traffic Indication frame is encapsulated in a Data frame and transmitted to the TDLS peer STA through the AP. See 11.20.
Insert a new clause 7.4.12.12:

7.4.12.12 TDLS Peer Traffic Response frame format 

The frame body of a TDLS Peer Traffic Response frame contains the information shown in Table 7-z7.

Table 7-z7—Information for TDLS Peer Traffic Response frame

	Order
	Information
	Notes

	1
	Category
	The Category field is set to the value for TDLS, as defined in Table 7-24

	2
	Action
	The Action field is set to 11, representing TDLS Peer Traffic Response.

	3
	Link Identifier
	The Link Identifier is specified in 7.3.2.62.

	4
	Dialog Token
	The Dialog Token is specified in 7.3.1.12.


The TDLS Peer Traffic Response frame indicates the receipt of the according TDLS Peer Traffic Indication frame.
The Link Identifier field is set to identify the TDLS direct link in relation to which the TDLS Peer Traffic Response frame is transmitted.

The Dialog Token field is set to the nonzero value of the corresponding TDLS Peer Traffic Indication frame.
The Peer Traffic Response frame is encapsulated in a Data frame and transmitted to the TDLS peer STA directly. See 11.2.1.14.
Modify 10.3.46 as follows:

10.3.46 TDLS Peer U-APSD 
The following MLME primitives support the signaling of tunneled direct link setup. Figure z10 depicts the TDSL Peer U-APSD process. The figure illustrates the basic protocol, which is only an example and is not meant to be exhaustive of all possible protocol uses.
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Figure z10—TDLS Peer U-APSD Protocol Exchange

10.3.46.1 MLME-TDLSPTI.request

10.3.46.1.1 Function

This primitive requests that a TDLS Peer Traffic Indication frame be sent to the candidate peer STA. 

10.3.46.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-TDLSPTI.request(

PeerSTAAddress,

TDLSPTI

)

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the peer MAC entity with which to perform the TDLS Peer U-APSD process.

	TDLSPTI
	Sequence of octets
	As defined in TDLS Peer Traffic Indication frame
	Specifies the proposed service parameters for the TDLS Peer U-APSD.


10.3.46.1.3 When Generated

This primitive is generated by the SME to request that a TDLS Peer Traffic Indication frame be sent to the candidate peer STA.

10.3.46.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a TDLS Peer Traffic Indication frame. The STA then attempts to transmit this to the candidate peer STA.

10.3.46.2 MLME-TDLSPTI.confirm

10.3.46.2.1 Function

This primitive reports the result of an MLME-TDLSPTI.request primitive to trigger an unscheduled SP from a candidate peer STA. 
10.3.46.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-TDLSPTI.confirm(

PeerSTAAddress,
ResultCode,

TDLSPTR
)

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the peer MAC entity with which to perform the TDLS Peer U-APSD process.

	ResultCode 
	Enumeration
	SUCCESS,  
INVALID_PARAMETERS,  UNSPECIFIED_FAILURE,
	Indicates the results of the corresponding MLME-TDLSPTI.request primitive. 

	TDLSPTR
	Sequence of octets
	As defined in TDLS Peer Traffic Response frame 
	If the ResultCode was SUCCESS, specifies the proposed service parameters for the TDLS Peer U-APSD. 


10.3.46.2.3 When Generated

This primitive is generated by the MLME as a result of an MLME-TDLSPTI.request and indicates the results of the request.

This primitive is generated when the STA successfully receives a TDLS Peer Traffic Response frame from the candidate peer STA, when the MLME-TDLSPTI.request contains invalid parameters, when an unspecified failure occurs. 
10.3.46.2.4 Effect of Receipt

On receipt of this primitive, the SME evaluates the results of the MLME-TDLSPTI.request primitive and may use the reported data.

10.3.46.3 MLME-TDLSPTI.indication

10.3.46.3.1 Function

This primitive indicates that a TDLS Peer Traffic Indication frame was received from a candidate peer STA. 

10.3.46.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-TDLSPTI.indication(

PeerSTAAddress,

TDLSPTI

)

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address
	The address of the non-AP STA MAC entity from which a TDLS Peer Traffic Indication frame was received.

	TDLSPTI
	Sequence of octets
	As defined in TDLS Peer Traffic Indication frame 
	Specifies the proposed service parameters for the TDLS Peer U-APSD.


10.3.46.3.3 When Generated

This primitive is generated by the MLME when a valid TDLS Peer Traffic Indication frame is received.

10.3.46.3.4 Effect of Receipt

On receipt of this primitive, the SME should operate according to the procedure in 11.2.1.14.
10.3.46.4 MLME-TDLSPTI.response
10.3.46.4.1 Function

This primitive requests that a TDLS Peer Traffic Response frame be sent to the candidate peer STA. 

10.3.46.4.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-TDLSPTI.response(

PeerSTAAddress,

TDLSPTR
)
	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the peer MAC entity with which to perform the TDLS Peer U-APSD.

	TDLSPTR
	Sequence of octets
	As defined in TDLS Peer Traffic Response frame 
	Specifies the proposed service parameters for the TDLS Peer U-APSD.


10.3.46.4.3 When Generated

This primitive is generated by the SME to request that a TDLS Peer Traffic Response frame be sent to the candidate peer STA.

10.3.46.4.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a TDLS Peer Traffic Response frame. The STA then attempts to transmit this to the candidate peer STA.
Modify 11.2.1.14 as follows:
11.2.1.14 Peer U-APSD

A STA supports Peer U-APSD if dot11TDLSPeerUAPSDImplemented is true. The STA may signal support of this capability by setting the Peer U-APSD subfield in the Extended Capabilities element included in the TDLS Setup Request or TDLS Setup Response frame to one. Support for Peer U-APSD means that the STA has the capability to buffer frames for the TDLS peer STA that operates in Peer U-APSD, and to deliver them during unscheduled service periods.

To operate in Peer U-APSD, a TDLS peer STA shall configure its Peer U-APSD capable TDLS peer STA by setting all four 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 all four 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 may enter power save mode on a TDLS direct link by setting the Power Management field to one in the Frame Control field of an acknowledged MPDU that was successfully transmitted to the TDLS peer STA over the direct link. 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 bit set to one. This transmission may cause a TDLS Peer Traffic Indication frame to be transmitted first. The power save status on one direct link is independent of the power save status on other (direct) links 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 11.2.1.4 and 11.2.1.5, 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.

11.2.1.14.1  Peer U-APSD Behavior at the PU buffer STA

MSDUs received 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 arrival of frames 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:

· a new frame is buffered at the PU buffer STA, the frame being destined for a PU sleep STA,

· the AC at the PU buffer STA contained no other frames destined for the PU sleep STA when the new frame arrived, and
· a period of dot11TDLSPeerUAPSDIndicationWindow has expired after the last service period that occurred for that AC and for that PU sleep STA
The transmitted TDLS Peer Traffic Indication frame shall indicate the non-empty AC(s), by setting the corresponding AC Traffic Available subfield to 1. 
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 of the PTI Control element (if included) shall be set to the highest TID for which the PU buffer STA has traffic buffered that is destined to the PU sleep STA to which the TID field will be transmitted.

The Sequence Control field of the PTI Control element (if included) shall be set to represent the latest MPDU transmitted over the TDLS direct link to the PU sleep STA to which the Sequence Control field will be transmitted (including MPDUs for which no acknowledgement was received), from the TID that is indicated in the TID field of the PTI Control element containing the Sequence Control field.

The TDLS Peer Traffic Indication frame shall be transmitted through the AP path.
After transmitting a TDLS Peer Traffic Indication frame without PTI Control element, the PU buffer STA shall stay awake at least until the corresponding TDLS Peer Traffic Response frame was 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 was successfully transmitted.
11.2.1.14.2  Peer U-APSD Behavior at the PU sleep STA

When a PU sleep STA receives a TDLS Peer Traffic Indication frame without PTI Control element, indicating that frames are buffered at the PU buffer STA for one or more ACs, the PU sleep STA shall initiate a service period with the PU buffer STA during which it shall transmit at least the corresponding TDLS Peer Traffic Response frame.
When a PU sleep STA receives a TDLS Peer Traffic Indication frame with a PTI Control element indicating that frames are buffered at the PU buffer STA for one or more ACs, 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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