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Abstract

This document contains the material proposed to Tge for inclusion in the draft in the form of insertions into and replacements for material in of IEEE std 802.11-1999, as updated by IEEE STd 802.11e/3.1, July 2002.

Editorial notes appear in bold italic Times New Roman font, informative notes appear in normal Arial font, and normative text appears in normal Times New Roman font.  Changes to existing text in current standard are shown underlined and in red for additions and red with strikethrough for deletions.
Renumber clause 11.5 as clause 11.7 and clause 11.6 as 11.5.

Move clause 9.10.5 to 11.6, renumbering the figures as necessary.

Change clause 7.4.3 as follows:

7.4.3 Burst Ack QoS Action frame formats

7.4.3.1 Define Burst Ack request QoS Action frame format

The action body of a Define Burst Ack request QoS Action frame is defined in Figure 42.18.1. TID contains the value of the TC or TS for which the Burst Ack is being requested. The transmit buffer size is the available buffer for the burst in the sender side. This field is intended to provide guidance for the receiver to decide its Re-ordering buffer size, and is advisory only. When this subfield is set to 0, this information is not available from the transmitter. 

	Octets: 2

	Bits: 0-3
	4-7
	8-15

	Reserved
	TID
	Transmit Buffer Size


Figure 42.18.1 Define Burst Ack request action body

A Define Burst Ack request QoS Action frame is used to initiate burst acknowledgement for a specific TC or TS between the SA and RA in the header as described in 9.10.5. A QoS Action frame response is required for this frame from the recipient of the frame. 

7.4.3.2 Define Burst Ack response QoS Action frame format

The action-specific status codes of a Define Burst Ack response QoS Action frame are defined in Table 20.6.2. 
Table 20.6.2 – Define Burst Ack response QoS action frame status field

	Status Code
	Result Code
	Definition

	0
	Action completed successfully
	The Define Burst Ack  request has been successful.

	1
	Unrecognized Action Code
	This should not occur.

	2
	REFUSED
	The request is refused because the recipient can not support Burst Ack

	3-255
	Reserved
	


The action body of a Define Burst Ack response QoS Action frame format is defined in Figure 42.18.2. This frame is sent in response to a Define Burst Ack request QoS Action frame. The Burst Ack Policy subfield is set to 1 for immediate Burst Ack and 0 for delayed Burst Ack. 

	Octets: 2

	Bit: 0-2
	
	3
	4-7
	8-15

	Reserved
	
	Burst Ack Policy
	TID
	Re-ordering Buffer Size


Figure 42.18.2 Define Burst Ack response action body

TID contains the value of the TC or TS for which the Burst Ack is being requested. The Re-ordering buffer size indicates the number of buffers of size 2304 octets available for bursting for this particular TID. This number shall be at least 1. 

When the Result Code is set to any “REFUSED”, the Burst Ack request has been  refused by the intended recipient, and no Burst Ack has been set up.  In this case, the Burst Ack Policy and Re-ordering buffer size fields are undefined. 
Insert the following subclause at the end of clause 10.3.15:

10.3.16
Burst Ack

This mechanism supports the initiation (or modification) and termination of Burst Ack.

The primitives used for this mechanism are called Burst Ack primitives, which include MLME-DEFBA.xxx and MLME-DELBA.xxx primitives, where xxx denotes request, confirm, indication, or response. They each contain the frame body, starting from the Dialog Token field, of the corresponding QoS Management Action frame, i.e., Define Burst Ack QoS Action request and response frames and Delete Burst Ack QoS Action request frame, as their parameters.

10.3.16.1
MLME-DEFBA.request

10.3.16.1.1
Function

This primitive requests the initiation (or modification) of Burst Ack with a peer MAC entity.

10.3.16.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DEFBA.request
(

PeerQSTAAddress,

Dialog token,

TID,

Transmit Buffer Size

)

	Name
	Type
	Valid Range
	Description

	PeerQSTAAddress
	MAC Address
	N/A
	Specifies the address of the peer MAC entity with which to perform the Burst Ack initiation (or modification).

	Dialog Token
	Integer
	0-255
	Specifies a number unique to the QoS management action primitives and frames used in defining or deleting a Burst Ack.

	TID
	Integer
	0-15
	Specifies the TID of the data.

	Transmit Buffer Size
	Integer
	0-128
	Specifies the number of MSDUs that can be held in its buffer.


10.3.16.1.3 When generated

This primitive is generated by the SME at a QSTA to request initiation (or modification) of Burst Ack with the specified peer MAC entity.

10.3.16.1.4 Effect of receipt

The QSTA shall send the Define Burst Ack request QoS Action frame to the specified peer MAC entity.

10.3.16.2
MLME-DEFBA.confirm

10.3.16.2.1
Function

The primitive reports the results of initiation (or modification) of the Burst Ack attempt with the specified peer MAC entity

10.3.16.2.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DEFBA.confirm
(

PeerQSTAAddress,

Dialog token,

TID,

ResultCode,

Burst Ack Policy,

Re-ordering Buffer Size

)

	Name
	Type
	Valid Range
	Description

	PeerQSTAAddress
	MAC Address
	N/A
	Specifies the address of the peer MAC entity with which the Burst Ack initiation (or modification) was attempted. This value must match the PeerQSTAAddress parameter specified in MLME-DEFBA.request.

	Dialog Token
	Integer
	0-255
	Specifies a number unique to the QoS management action primitives and frames used in defining or deleting a Burst Ack. This value must match the Dialog Token parameter specified in MLME-DEFBA.request.

	TID
	Integer
	0-15
	Specifies the TID of the data. This value must match the TID specified in MLME-DEFBA.request

	ResultCode
	Enumeration
	SUCCESS, REFUSED, TIMEOUT
	Indicates the result of the corresponding MLME-DEFBA.request. 

	Burst Ack Policy
	Enumeration
	Immediate, Delayed
	Specifies the Burst Ack Policy

	Re-ordering Buffer Size
	Integer
	0-128
	Specifies the number of MSDUs that can be burst for the specified TID.


10.3.16.2.3 When generated

This primitive is generated by the MLME as a result of an MLME-DEFBA.request to indicate the results of that request.

10.3.16.2.4 Effect of receipt

The SME is notified of the results of the Burst Ack initiation (or modification).

10.3.16.3
MLME-DEFBA.indication

10.3.16.3.1
Function

This primitive reports the indication of Burst Ack initiation (or modification) of Burst Ack with a peer MAC entity.

10.3.16.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DEFBA.request
(

PeerQSTAAddress,

Dialog token,

TID,

Transmit Buffer Size

)

	Name
	Type
	Valid Range
	Description

	PeerQSTAAddress
	MAC Address
	N/A
	Specifies the address of the peer MAC entity with which to perform the Burst Ack initiation (or modification).

	Dialog Token
	Integer
	0-255
	Specifies a number unique to the QoS management action primitives and frames used in defining or deleting a Burst Ack.

	TID
	Integer
	0-15
	Specifies the TID of the data.

	Transmit Buffer Size
	Integer
	0-128
	Specifies the number of MSDUs that can be held in its buffer.


10.3.16.3.3 When generated

This primitive is generated by the MLME as a result of receipt of a Burst Ack initiation (or modification) by the specified peer MAC entity in the form of a Define Burst Ack request QoS Action frame.

10.3.16.3.4 Effect of receipt

The SME is notified of the initiation (or modification) of the Burst Ack by the specified peer MAC entitiy.

10.3.16.4
MLME-DEFBA.response

10.3.16.4.1
Function

The primitive responds to the Burst Ack initiation (or modification) by a specified peer MAC entity.

10.3.16.4.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DEFBA.confirm
(

PeerQSTAAddress,

Dialog token,

TID,

ResultCode,

Burst Ack Policy,

Re-ordering Buffer Size

)

	Name
	Type
	Valid Range
	Description

	PeerQSTAAddress
	MAC Address
	N/A
	Specifies the address of the peer MAC entity which attempted the Burst Ack initiation (or modification). This value must match the PeerQSTAAddress parameter specified in MLME-DEFBA.indication.

	Dialog Token
	Integer
	0-255
	Specifies a number unique to the QoS management action primitives and frames used in defining or deleting a Burst Ack. This value must match the Dialog Token parameter specified in MLME-DEFBA.indication.

	TID
	Integer
	0-15
	Specifies the TID of the data. This value must match the TID specified in MLME-DEFBA.indication.

	ResultCode
	Enumeration
	SUCCESS, REFUSED, INVALID PARAMETERS, TIMEOUT
	Indicates the result of the corresponding MLME-DEFBA.indication. 

	Burst Ack Policy
	Enumeration
	Immediate, Delayed
	Specifies the Burst Ack Policy. Undefined when ResultCode is REFUSED.

	Re-ordering Buffer Size
	Integer
	0-128
	Specifies the number of MSDUs that can be burst for the specified TID. Undefined when ResultCode is REFUSED.


10.3.16.4.3 When generated

This primitive is generated by the MLME as a result of an MLME-DEFBA.indication to initiate Burst Ack with the specified peer MAC entity.

10.3.16.4.4 Effect of receipt

The primitive causes the MAC entity to send a Define Burst Ack response QoS Action frame to the peer MAC entity.

10.3.16.5
MLME-DELBA.request

10.3.16.5.1
Function

This primitive requests the deletion of Burst Ack with a peer MAC entity.

10.3.16.5.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DEFBA.request
(

PeerQSTAAddress,

Dialog token,

Direction,

TID

)

	Name
	Type
	Valid Range
	Description

	PeerQSTAAddress
	MAC Address
	N/A
	Specifies the address of the peer MAC entity with which to perform the Burst Ack deletion.

	Dialog Token
	Integer
	0-255
	Specifies a number unique to the QoS management action primitives and frames used in defining or deleting a Burst Ack.

	Direction
	Enumeration
	Originator, recipient
	Specifies if the MAC entity is the originator or the recipient  of the data stream that uses the Burst Ack.

	TID
	Integer
	0-15
	Specifies the TID of the data.


10.3.16.5.3 When generated

This primitive is generated by the SME at a QSTA to request deletion of Burst Ack with the specified peer MAC entity.

10.3.16.5.4 Effect of receipt

The QSTA shall send the Delete Burst Ack request QoS Action frame to the specified peer MAC entity.

10.3.16.6
MLME-DELBA.confirm

10.3.16.6.1
Function

The primitive reports the results of the Burst Ack deletion attempt with a specified peer MAC entity.

10.3.16.6.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DELBA.confirm
(

PeerQSTAAddress,

Dialog token,

Direction,

TID,

ResultCode,

)

	Name
	Type
	Valid Range
	Description

	PeerQSTAAddress
	MAC Address
	N/A
	Specifies the address of the peer MAC entity with which the Burst Ack initiation (or modification) was attempted. This value must match the PeerQSTAAddress parameter specified in MLME-DELBA.request.

	Dialog Token
	Integer
	0-255
	Specifies a number unique to the QoS management action primitives and frames used in defining or deleting a Burst Ack. This value must match the Dialog Token parameter specified in MLME-DELBA.request.

	Direction
	Enumeration
	Originator, recipient
	Specifies if the MAC entity is the originator or the recipient  of the data stream that uses the Burst Ack.

	TID
	Integer
	0-15
	Specifies the TID of the data. This value must match the TID specified in MLME-DELBA.request

	ResultCode
	Enumeration
	SUCCESS, INVALID-PARAMETERS, FAILURE
	Indicates the result of the corresponding MLME-DELBA.request. 


10.3.16.6.3 When generated

This primitive is generated by the MLME as a result of an MLME-DELBA.request to indicate the results of that request.

10.3.16.6.4 Effect of receipt

The SME is notified of the results of the Burst Ack deletion.

10.3.16.7
MLME-DELBA.indication

10.3.16.7.1
Function

This primitive reports the indication of Burst Ack deletion of Burst Ack with a peer MAC entity.

10.3.16.7.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DELBA.indication
(

PeerQSTAAddress,

Dialog token,

Direction,

TID

)

	Name
	Type
	Valid Range
	Description

	PeerQSTAAddress
	MAC Address
	N/A
	Specifies the address of the peer MAC entity with which to perform the Burst Ack deletion.

	Dialog Token
	Integer
	0-255
	Specifies a number unique to the QoS management action primitives and frames used in defining or deleting a Burst Ack.

	Direction
	Enumeration
	Originator, Recipient
	Specifies if the MAC entity is the originator or the recipient  of the data stream that uses the Burst Ack.

	TID
	Integer
	0-15
	Specifies the TID of the data.


10.3.16.7.3 When generated

This primitive is generated by the MLME as a result of receipt of a Burst Ack deletion by the specified peer MAC entity in the form of a Delete Burst Ack request QoS Action frame.

10.3.16.7.4 Effect of receipt

The SME is notified of the deletion of the Burst Ack by the specified peer MAC entity.

Change 11.6.2 (previously 9.10.5.2) as shown below:

11.6.2 Set up and modification of the Burst Ack parameters

The procedures for setting up and modifying the Burst Ack parameters for originator and the recipient are described in 11.6.2.1 and 11.6.2.2 respectively and illustrated in Figure X.1. If the Burst Ack mechanism is being set up for a TS, bandwidth negotiation (using ADDTS request and response QoS Action management frames) should precede the set up of the Burst Ack mechanism.

Once the Burst Ack exchange has been set up, Data and acknowledgements are transferred following the procedure described in clause 11.6.3. 
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Figure X.1 – Burst Ack set up
11.6.2.1
Procedure at the originator

Upon receipt of MLME-DEFBA.request, an originating QSTA shall set up the Burst Ack via the following procedure:

a) Check if the intended recipient QSTA is capable of participating in Burst Ack mechanism by discovering and examining its “Burst Ack” capability bit. If the recipient is capable of participating, the originator sends a Define Burst Ack request QoS Action frame indicating the TID. 
b) If a Define Burst Ack response QoS Action frame us received with the matching Dialog Token and the TID, and with a Result Code set to a  value of “Action completed successfully”, the QSTA has established Burst Ack mechanism with the receiving QSTA and the MLME shall issue an MLME-DEFBA.confirm indicating the successful completion of the operation.

c) If a Define Burst Ack response QoS Action frame is received with the matching Dialog Token and the TID, and with a Result Code set to a value other than “Action completed successfully”, the QSTA has not established Burst Ack mechanism with the receiving QSTA and the MLME shall issue an MLME-DEFBA.confirm indicating the failure of the operation.
11.6.2.2 Procedure at the recipient
A receiver shall operate as follows in order to support Burst Ack initialization and modification. 

a) Whenever a Define Burst Ack QoS Action frame is received from another QSTA, the MLME shall issue an MLME-DEFBA.indication.

b) Upon receipt of the MLME-DEFBA.response, the QSTA shall respond by a Define Burst Ack response QoS Action response frame with a Result code as defined in 7.4.3.2.  

1) If the Result code is “Action completed successfulyl” the Burst Ack is considered to be established with the originator  Contained in the frame are the type of Burst Ack and the number of buffers that have been allocated for the support of this burst. 
2) If the Result code is “REFUSED” the Burst Ack is not considered to have been established and that the originator shall not use the Burst Ack mechanism and will use either the IEEE 802.11 acknowledgement or not rely on acknowledgements. 



Change 11.6.5 (previously 9.10.5.5) as shown below:

11.6.5 Tear down of the Burst Ack mechanism

When the originator has no data to send it shall signal the end of its use of the Burst Ack mechanism by sending the Delete Burst Ack QoS Action Management frame to its recipient. There will not be any Management frame response from the recipient.  
 The procedure at the two QSTAs is described in 11.6.5.1 and 11.6.5.2 and illustrated in Figure X.2
The data transfer for TS may also be terminated through the Delete TS QoS Action Management frame, in which case, the recipient of the Delete TS shall also assume that any Burst Ack that has been set up between the originator and the recipient is also terminated without requiring an explicit Delete Burst Ack QoS Action frame.
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Figure X.2 – Burst Ack Deletion
11.6.5.1 Procedure at the initiator of the Burst Ack teardown

Upon receipt of MLME-DELBA.request, the QSTA shall tear down the Burst Ack vial the following procedure:

a) The QSTA shall transmit a Delete Burst Ack request QoS Action frame.
b) Upon the receipt of an acknowledgement to the Delete Burst Ack request QoS Action frame, the MLME issues a MLME-DELBA.confirm.
c) If the QSTA is the recipient of the traffic, it will ignore all the frames with Ack Policy in QoS control set to Burst Ack and the BurstAckReq frame received subsequently.
11.6.5.2 Procedure at the recipient of the Delete Burst Ack request QoS Action frame

A QSTA shall perform the following action when a Delete Burst ack request QoS Action frame is received:

a) The MLME shall issue a MLME-DELBA.indication.

b) If the QSTA is the originator of traffic, it shall send neither the frames with the Ack policy in QoS control set to Burst Ack nor shall it send a BurstAckReq frame.
11.6.6 Error recovery upon a peer failure

An originator or a recipient shall assume that there is a peer failure, if its peer fails to respond within a defined timeout. The duration of this timeout shall dot11PeerLivenessTimeout. An originator failure is detected if there is no Data or BurstAckReq MPDU received from it using the TID for the duration of the timeout.  A recipient failure is detected if there is no BurstAck MPDU received from it using the TID for the duration of the timeout.

When a timeout is detected, the QSTA shall act as though a Delete Burst Ack had been received and will issue a MLME-DELBA.indication. The procedure at the receiver is illustrated in Figure x.3. 
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Figure X.3 – Error Recovery by the Receiver upon a peer failure
If the timeout is detected at the recipient and the originator subsequently attempts continue using the BurstAck mechanism with this TID, then the recipient shall ignore any Data MPDUs sent using this TID and shall send a Delete Burst Ack request frame. The originator may attempt to set up the use of Burst Ack or may send the MPDUs using an alternative acknowledgement mechanism.























































� For Re-ordering Buffer size, the recipient advertises a single scalar number that is the number of maximum-size fragment buffers available for bursting. Every buffered MPDU will consume one of these buffers regardless of whether the frame contains a whole MSDU or a fragment of an MSDU. In other words, ten maximum-size unfragmented MSDUs will consume the same amount of buffer space at the recipient as 10 small fragments.


� For Re-ordering Buffer size, the recipient advertises a single scalar number that is the number of maximum-size fragment buffers available for bursting. Every buffered MPDU will consume one of these buffers regardless of whether the frame contains a whole MSDU or a fragment of an MSDU. In other words, ten maximum-size unfragmented MSDUs will consume the same amount of buffer space at the recipient as 10 small fragments.


� Normal acknowledgement rules apply.
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