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Abstract

This document contains proposed normative text for the Group Acknowlegment function.

The Group Ack function is a protocol to allow a STA to burst transmissions to another STA while deferring any and all corresponding ACKs until after a later Group Ack request.
. This text replaces the Group Ack specification contained in P802.11e-D4.0.

This text is based on:

03/051 Group ACK Modifications (Carlos Rios)

Editorial notes appear in bold italic Times New Roman font. 

_____________________________________________________________________________________________

Change the text in 7.1.3.1 and Figure 13 as follows:
7.1.3.1 Frame Control field:

The Frame Control field consists of the following subfields: Protocol Version, Type, Subtype, To DS, From DS, More Fragments, Retry, Power Management, More Data, Wired Equivalent Privacy (WEP) and No Immediate Ack (NIA). The format of the Frame Control field is illustrated in Figure 13.  
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Figure 13 – Frame Control field

Change the text in 7.1.3.10 as follows:

7.1.3.10 No Immediate Ack field:

The NIA field is one bit in length and is set to 1 in any data type frame containing an MSDU, or MPDU fragment thereof, subject to either Group ACK processing as an element within a burst transmission or to an undefined “No Ack required” protocol. This field is set to 0 in all other frames.

Change the text in 7.3.1.11 and Table 18.1 as follows:

7.3.1.11 Action field

The Action field provides a mechanism for specifying extended management actions. The format of the Action field is shown in Figure 33.1.

	
	Category
	Action Details

	Octets:
	1
	variable


Figure 33.1 – Action Field
The Category field shall be set to one of the non-reserved values shown in Tab1e 18-11. Action frames are referred to by category.  For example, frames in the "QoS" category are called "QoS Action frames".  If a STA receives a unicast Action frame with an unrecognized Category field or some other syntactic error and the most significant bit of the Category field set to a category defined in table 18.1, then the STA shall return the entire Action frame to the source without change except that the most significant bit of the Category field shall be set equal to 1. 

The Action Details field contains the details of the action. The details of the actions allowed in each category are described in the appropriate clause referenced in Tab1e 18.1.

Table 18.1 – Category codes

	Code
	Meaning
	See Clause

	0
	Reserved
	

	1
	QoS management
	7.4.1

	2
	DLP
	7.4.2

	3
	Group Ack
	7.4.3

	3-127
	Reserved
	

	128-255
	Error
	


Change Table 20.4 in clause 7.4.1 as follows:

Table 20.4 – QoS Action codes

	Code
	Meaning

	0
	ADDTS request

	1
	ADDTS response

	2
	DELTS

	3
	Reserved

	4
	Schedule

	5
	Reserved

	6
	APSD

	7-255
	Reserved


Delete sections 7.4.1.5, 7.4.1.6 and 7.4.1.7

Add section 7.4.3 and subsections 7.4.3.1, 7.4.3.2 and 7.4.3.3 after section 7.4.2 and its subsections as follows:

7.4.3 Group Ack Action Frames

Several Action frame formats are defined for Group Ack Management purposes. An Action field, in the octet field immediately after the Category field, differentiates the formats. The Action field values, associated with each frame forma.t are defined in Table 20.8.

Table 20.8 – GA Action Codes

	Code
	Meaning

	0
	ADDGA Request

	1
	ADDGA Response

	2
	DELGA Request

	3-255
	Reserved


7.4.3.1 ADDGA Request GA Action frame format

The ADDGA GA Action frame is used to set up and initialize Group Acknowledgement between sender and receiver STAs, and specifically for a designated TC or TS in the case of QSTAs. 

The action body of an ADDGA request GA Action frame is defined in Figure 42.24. The Dialog Token field shall be set equal to a non-zero value chosen by the STA. TID contains the value of the TC or TS for which the Group Ack is being requested, in the case of QoS enabled sender and receiver. The transmit buffer size is the available buffer for the group 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. 
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Figure 42.24 – ADDGA Request action body

7.4.3.2
ADDGA response GA Action frame format

The action body of an ADDGA response GA Action frame format is defined in Figure 42.25. This frame is sent in response to an ADDGA request GA Action frame. The dialog token is copied from the corresponding received ADDGA request GA Action frame. The status codes are defined in Table 20.6. The Group Ack policy subfield is set to 1 for Immediate Group Ack and to 0 for delayed Group Ack. For QSTAs, TID contains the value of the TC or TS for which the Group Ack is being requested. The Re-ordering buffer size indicates the number of buffers of size 2304 octets available for grouping for this particular TID. This number shall be at least 1.  
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Figure 42.25 – ADDGA Response action body

Table 20.6 – ADDGA Response GA Action frame status field

	Status Code
	Result Code
	Definition

	0
	SUCCESS
	The ADDGA Request has been accepted.

	1
	REFUSED
	The Request is refused because the recipient cannot or will not support Group Ack

	2-255
	Reserved
	


The Result Code is set to "REFUSED” if the Group Ack Request has been rejected by the intended recipient, and no Group Ack is set up.  In this case, the Group Ack Policy, TID and Re-ordering buffer size fields are undefined. Otherwise, the Re-ordering buffer size indicates the number of fragment buffers available for grouping using this TID.

7.4.3.3 DELGA Request GA Action frame format

The action body of a DELGA Request GA Action frame format is defined in Figure 42.26. This frame is sent to terminate the Group Ack participation by either the originator or the recipient of the burst traffic. There is no response GA action frame and the immediate acknowledgement that is sent by the receiver of this frame is considered as a positive response.
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Figure 42.26 – DELGA Request action body

The Direction field indicates if the originator or the recipient of the data sends this frame. It is set to 0 to indicate the originator and 1 the recipient. In the case of QSTAs, TID field indicates the TSID or the priority for which the Group Ack has been originally set up.

Modify section 9.11 and its subsections as follows:
9.11 Group Acknowledgment 

9.11.1 Introduction 

The Group Acknowledgement (Group Ack, or GA) mechanism allows a group of Data MPDUs to be transmitted, separated by intervals as short as a SIFS period, while bundling all corresponding acknowledgements into a single Group Ack response delivered after a collective acknowledgement request. The GA mechanism improves channel efficiency by aggregating multiple acknowledgements into one frame. In this clause, the STA with burst data traffic to send is referred to as originator and the receiver of that data as the recipient. 

The Group Ack mechanism is initialized by an exchange of ADDGA GA Action request/response frames. Once initialized, multiple data frame bursts can be transmitted from the originator to the recipient. A burst can be started within a QoS TXOP or by winning DCF or EDCF contention. The MPDUs within a QoS exchange usually fit within a single TXOP and are all separated by a SIFS. The number of frames in the group is limited, and the amount of state that must be kept by the recipient is bounded. The MPDUs within the burst are acknowledged by a Group Ack control frame, which is requested by a Group Ack Request control frame. The Group Ack facility is torn down upon a DELGA Request Action frame sent by the originator.

There are two types of Group Ack response mechanisms, Immediate and Delayed. Immediate Group Ack corresponds precisely to the 802.11 Ack control frame response to an individual packet transmission, extended to cover the multiple packets comprising a burst, and requires no further acknowledgement. The delayed Group Ack is a frame originating from and transmitted by the burst recipient (in its own TXOP, if applicable) that requires an Ack if successfully received by the burst traffic originator, and that will be retransmitted if such an Ack is not received. 

The Group Ack mechanism does not require setting up of a QoS TS; however QSTAs using the TS facility may choose to signal their intention to use Group Ack mechanism for the scheduler’s consideration in assigning TXOPs.  Acknowledgements of frames belonging to the same TID, transmitted during multiple TXOPs may also be combined into a single Group Ack frame.  This mechanism allows the originator flexibility regarding the transmission of Data MPDUs. The originator can split the group of frames across TXOPs, separate the data transfer and the Group Acknowledgement exchange and interleave groups for different TIDs or RAs.

Figure 62.4 illustrates the message sequence chart for the set up, data and group acknowledgement transfer and the tear down of Group Ack mechanism, all discussed in detail in the following subclauses.

Figure 62.4 – Message Sequence Chart for Group Ack Mechanism
                         

9.11.2 Set up and modification of the Group Ack parameters

An originating STA that has data traffic to send and intends to use the Group Ack facility first checks if the intended recipient STA is GA-capable by examining the “Group Ack” bit advertised in the recipient’s management frame Capability Information field and previously discovered during a mutual frame exchange such as Association. If the recipient is capable of participating, the originator sends an ADDGA Request GA Action request frame. The receiving STA responds with an ADDGA Response GA Action frame. The recipient STA has the option of accepting or rejecting the request. Should the recipient STA accept, it indicates the type of Group Ack and the number of buffers that it can allocate for burst support. If the QSTA recipient rejects the request, then the originator shall not use the Group Ack mechanism and may use either the standard 802.11individual packet acknowledgement or not rely on acknowledgements at all. 

If the Group 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 Group Ack mechanism.

Once the Group Ack exchange has been set up, Data and acknowledgements are transferred following the procedure described in clause 9.11.3. 

9.11.3 Data and acknowledgement transfer 

After setting up the Group exchange, the originator may transmit a group of data frames separated, at the minimum, by a SIFS period, number not exceeding the Re-ordering buffer size subfield in the associated ADDGA response GA action frame. Each of the frames shall have the No Immediate Ack bit in the packet MAC header Frame Control field asserted, and if the frames are QoS type, the Group Ack policy subfield within the QoS Control field set to “Group Acknowledgement” also. Burst transmission complete and originator ready to process a group acknowledgement, it shall transmit a Group Ack Request frame to the recipient. 

Bursts transmitted under DCF rules may use a minimum duration SIFS separation. Conversely, interframe durations corresponding to a DIFS or larger may result in contention-based loss of the medium by the originator. Burst traffic may be interleaved with non-burst transmissions from the same originator, as may bursts to distinct recipients.

When transmitting QoS bursts the originator can separate the data traffic and the GroupAckReq into separate TXOPs; the originator can split a burst across multiple TXOPs; the originator can sequence frames with different TIDs in the same TXOP; the originator can interleave MPDUs from with different TIDs within the same TXOP; the originator can sequence or interleave MPDUs for different RA within a TXOP. The duration values of Data MPDUs and any Group Ack exchange transmitted within a polled TXOP shall follow the rules defined in 9.10.2.2.2.

The duration rules during an EDCF TXOP are as follows: the duration field of any data frames shall protect any following transmitted MPDU and its response MPDU if there is one.  In this context “protect” means that the duration value causes the NAV to expire at the end of the protected MPDU.

The originator shall use the Group Ack Starting Sequence Control to signal the first MPDU for which an acknowledgement is expected. MPDUs in the recipient’s buffer with a sequence number that precedes the Starting Sequence number are called “preceding” MPDUs. The recipient shall reassemble any complete MSDUs from buffered preceding MPDUs and indicate these to its higher layer.  The recipient shall release any buffers held by MPDUs of MSDUs thus indicated or that cannot subsequently be completed. 

The recipient shall maintain a Group Ack record for the burst transmission. The group acknowledgement record consists of originator address, TID if applicable, and a bitmap of size of Re-ordering Buffer Size indexed by received MPDU sequence number, defined as (Sequence Number * 16 + Fragment number). This record holds the acknowledgement state of the data frames received from the originator.

If the recipient has asserted the Immediate Group Ack policy, he shall respond to a Group Ack Request with either a Group Ack, an Ack or QoS CF-Ack frame. Under DCF, should the recipient respond with an ACK the originator knows to await the Group Ack at a future time. When bursting QoS data, should the recipient respond with an Ack or QoS CF-Ack frame, the originator may elect to actively prompt for the group acknowledgement by re-transmitting Group Ack Requests during the same or subsequent TXOPs, as the recipient needs to establish his own TXOP to transmit an unprompted Group Ack.

If the recipient has asserted the Delayed Group Ack policy, applicable only when bursting QoS data, he shall respond to a Group Ack Request with either an ACK frame or a QoS (+) CF-Ack frame, and the originator knows to await the Group Ack at a future time. Once the recipient has prepared the Group Ack frame, he shall transmit it during the earliest possible TXOP using the highest priority AC. The originator shall respond with an Ack frame upon the receipt of the Group Ack frame. 

When the recipient responds with the GroupAck frame, the originator updates its own record and retransmits any frames that are not asserted in the GroupAck bitmap, either in another burst or individually. The Group Ack contains acknowledgements for the MPDUs of up to 64 previous MSDUs.   If the Group Ack indicates that an MPDU was not received correctly, the originator shall retry that MPDU subject to that MPDU’s appropriate retry limit. 

A typical Group Ack QoS frame exchange sequence using the Immediate Group Ack is shown in figure 62.5.
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Figure 62.5 – A typical Group Ack sequence when Immediate policy is used

A typical Group Ack sequence using the Delayed Group Ack is shown in Fig 62.6.
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Figure 62.6 – A typical Group Ack sequence when Delayed policy is used

If there is no response (i.e., neither a Group Ack nor an Ack) to a Group Ack Request frame, the originator shall immediately retransmit the Group Ack Request within the current TXOP (if time permits) or within a subsequent TXOP.  This retransmission is subject to the dot11ShortRetryLimit times the number of MSDUs referenced by this Group Ac kRequest.  If the Group Ack Request is discarded due to reaching this limit, all MPDUs in the group are considered to have failed transmission and are discarded.

The Group Ack Request shall be discarded if all MSDUs referenced it have been discarded from the transmit buffer due to expiry of their lifetime limit.

In order to improve efficiency, the originator may send frames with the Frame Control field Group ACK bit deasserted if only a few packets are available for transmission. When there are sufficient numbers of MPDUs, the originator may then switch back to the use of Group Ack.

9.11.4 Receive buffer operation 

The recipient flushes received MSDUs from its receive buffer as described in this section.

If a GroupAckReq is received, all complete MSDUs with lower sequence numbers than the starting sequence number contained in the GroupAckReq shall be indicated to the MAC client using the MAC-UNIDATA.indication primitive.

If, after an MPDU is received, the receive buffer is full, the complete MSDU with the earliest sequence number shall be indicated to the MAC client using the MAC-UNIDATA.indication primitive.

All comparisons of sequence numbers are performed circularly modulo 2**12.

The Sent Count subfield in the Group ACK request message contains the number of MPDUs that should be present in the receive buffer starting with Group ACK starting sequence control. If the number of MPDUs present is equal to the Sent Count, then all of the complete MSDUs in the receive buffer shall be indicated to the MAC client using the MAC-UNIDATA.indication primitive. 

If the receive buffer is not full and the number of received buffers does not match Sent Count, then any complete MSDU in the receive buffer that includes the Group ACK starting Sequence count shall be indicated to the MAC client using the MAC-UNIDATA.indication primitive. 

9.11.5 Tear down of the Group Ack mechanism

When the originator has no data to send it shall signal the end of its use of the Group Ack mechanism by sending the DELGA QoS Action Management frame to its recipient. There is no response from the recipient. 

9.11.6 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 be the same as the Inactivity Interval if the data belongs to a TS and shall be dot11PeerLivenessTimeout if the data belongs to a TC. An originator failure is detected if there is no Data or GroupAckReq MPDU received from it using the TID for the duration of the timeout.  A recipient failure is detected if there is no GroupAck 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 Group Ack had been received.

If the timeout is detected at the recipient and the originator subsequently attempts continue using the GroupAck mechanism with this TID, then the recipient shall ignore any Data MPDUs sent using this TID and shall send a Delete Group Ack request frame. The originator may attempt to set up the use of Group Ack or may send the MPDUs using an alternative acknowledgement mechanism.

Modify section 10.3.16 and its subsections as follows:
10.3.16 Group Ack

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

The primitives used for this mechanism are called Group Ack primitives, which include MLME-ADDGA.xxx and MLME-DELGA.xxx primitives, where xxx denotes request, confirm, indication, or response. They each contain the frame body, starting with the Dialog Token field, of the corresponding GA Management Action frame, i.e., ADDGA GA Action request and response frames and DELGA GA Action request frame, as their parameters.

10.3.16.1 MLME-ADDGA.request

10.3.16.1.1 Function

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

10.3.16.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-ADDGA.request
(

PeerSTAAddress,

Dialog token,

TID,

Transmit Buffer Size

)

	Name
	Type
	Valid Range
	Description

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

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

	TID
	Integer
	0-15
	Specifies the TID, if applicable, 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 STA to request initiation (or modification) of Group Ack with the specified peer MAC entity

.

10.3.16.1.4 Effect of receipt

The STA shall send the ADDGA request GA Action frame to the specified peer MAC entity.

10.3.16.2 MLME-ADDGA.confirm

10.3.16.2.1 Function

The primitive reports the results of initiation (or modification) of the Group 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-ADDGA.confirm
(

PeerSTAAddress,

Dialog token,

TID,

ResultCode,

Group Ack Policy,

Re-ordering Buffer Size

)

	Name
	Type
	Valid Range
	Description

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

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

	TID
	Integer
	0-15
	Specifies the TID, if applicable, of the data. This value must match the TID specified in MLME-ADDGA.request

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

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

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


10.3.16.2.3 When generated

This primitive is generated by the MLME as a result of an MLME-ADDGA.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 Group Ack initiation (or modification).

10.3.16.3 MLME-ADDGA.indication

10.3.16.3.1 Function

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

10.3.16.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-ADDGA.indication
(

PeerSTAAddress,

Dialog token,

TID,

Transmit Buffer Size

)

	Name
	Type
	Valid Range
	Description

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

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

	TID
	Integer
	0-15
	Specifies the TID, if applicable, 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 Group Ack initiation (or modification) by the specified peer MAC entity in the form of an ADDGA request GA Action frame.

10.3.16.3.4 Effect of receipt

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

10.3.16.4 MLME-ADDGA.response

10.3.16.4.1 Function

The primitive responds to the 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-ADDGA.response
(

PeerSTAAddress,

Dialog token,

TID,

ResultCode,

Group Ack Policy,

Re-ordering Buffer Size

)

	Name
	Type
	Valid Range
	Description

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

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

	TID
	Integer
	0-15
	Specifies the TID, if applicable, of the data. This value must match the TID specified in MLME-ADDGA.indication.

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

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

	Re-ordering Buffer Size
	Integer
	0-128
	Specifies the number of MSDUs that can be Group 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-ADDGA.indication to initiate Group Ack with the specified peer MAC entity.

10.3.16.4.4 Effect of receipt

The primitive causes the MAC entity to send an ADDGA response GA Action frame to the peer MAC entity.

10.3.16.5 MLME-DELGA.request

10.3.16.5.1 Function

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

10.3.16.5.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DELGA.request
(

PeerSTAAddress,

Dialog token,

Direction,

TID

)

	Name
	Type
	Valid Range
	Description

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

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

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

	TID
	Integer
	0-15
	Specifies the TID, if applicable, of the data.


10.3.16.5.3 When generated

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

10.3.16.5.4 Effect of receipt

The STA shall send the DELGA request GA Action frame to the specified peer MAC entity.

10.3.16.6 MLME-DELGA.confirm

10.3.16.6.1 Function

The primitive reports the results of the Group 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-DELGA.confirm
(

PeerSTAAddress,

Dialog token,

Direction,

TID,

ResultCode,

)

	Name
	Type
	Valid Range
	Description

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

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

	Direction
	Enumeration
	Originator, recipient
	Specifies if the MAC entity is the originator or the recipient of the Group Ack data stream

	TID
	Integer
	0-15
	Specifies the TID, if applicable, of the data. This value must match the TID specified in MLME-DELGA.request

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


10.3.16.6.3 When generated

This primitive is generated by the MLME as a result of an MLME-DELGA.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 Group Ack deletion.

10.3.16.7 MLME-DELGA.indication

10.3.16.7.1 Function

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

10.3.16.7.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-DELGA.indication
(

PeerSTAAddress,

Dialog token,

Direction,

TID

)

	Name
	Type
	Valid Range
	Description

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

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

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

	TID
	Integer
	0-15
	Specifies the TID, if applicable, of the data.


10.3.16.7.3 When generated

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

10.3.16.7.4 Effect of receipt

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

Modify section 11.5 and its subsections as follows:
11.5 Group Ack operation

Group Ack may be set up at the MAC or by the initiation of SME. The set up and deletion of Group Ack at the initiation of the SME is described in this subclause.

11.5.1 Set up and modification of the Group Ack parameters

The procedures for setting up and modifying the Group Ack parameters for originator and the recipient are described in 11.5.1.1 and 11.5.1.2 respectively and illustrated in Figure 68.6. 
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Figure 68.6 – Group Ack set up

11.5.1.1 Procedure at the originator

Upon receipt of MLME-ADDGA.request, an originating STA shall set up the Group Ack via the following procedure that has data traffic to send and intends to use Group Ack facility mechanism.

a) Check if the intended recipient STA is capable of participating in Group Ack mechanism by discovering and examining its “Group Ack” capability bit. If the recipient is capable of participating, the originator sends an ADDGA request GA Action frame indicating the TID. 

b) If an ADDGA response GA Action frame is received with the matching Dialog Token and the TID, and with a Result Code set to a value of “SUCCESS”, the STA has established Group Ack mechanism with the receiving QSTA and the MLME shall issue an MLME-ADDGA.confirm indicating the successful completion of the operation.

c) If a ADDGA response GA Action frame is received with the matching Dialog Token and the TID, and with a Result Code set to a value other than “SUCCESS”, the STA has not established Group Ack mechanism with the receiving QSTA and the MLME shall issue an MLME-ADDGA.confirm indicating the failure of the operation.

11.5.1.2 Procedure at the recipient

A receiver shall operate as follows in order to support Group Ack initialization and modification. 

a) Whenever an ADDGA request GA Action frame is received from another STA, the MLME shall issue an MLME-ADDGA.indication.

b) Upon receipt of the MLME-ADDGA.response, the STA shall respond by an ADDGA response GA Action response frame with a Result code as defined in 7.4.3.2.  

1) If the Result code is “SUCCESS” the Group Ack is considered established with the originator. Contained in the frame are the type of Group Ack and the number of buffers that have been allocated for the support of this Group. 

2) If the Result code is “REFUSED” the Group Ack is not considered established. 

11.5.2 Tear down of the Group Ack mechanism

The procedure at the two STAs is described in 11.5.2.1 and 11.5.2.2 and illustrated in Figure 68.7.

failure
[image: image4.emf]QSTA MAC QSTA SME QSTA MAC QSTA SME

MLME-

DELGA.request

DELGA QoSAction

Request

MLME-

DELGA.indication

MLME-

DELGA.confirm

ACK

Initiator of deletion

Responder

QSTA MAC QSTA SME QSTA MAC QSTA SME

MLME-

DELGA.request

DELGA QoSAction

Request

MLME-

DELGA.indication

MLME-

DELGA.confirm

ACK

Initiator of deletion

Responder


Figure 68.7 – Group Ack Deletion

11.5.2.1 Procedure at the initiator of the Group ACK teardown

Upon receipt of MLME-DELGA.request, the STA shall tear down the Group ACK via the following procedure:

a) The QSTA shall transmit a DELGA request GA Action frame.

b) Upon the receipt of an acknowledgement to the Delete Group Ack request GA Action frame, the MLME issues a MLME-DELGA.confirm.

11.5.2.2 Procedure at the recipient of the DELGA request GA Action frame

A STA shall issue a MLME-DELGA.indication when a DELGA request GA Action frame is received.

11.5.3 Error recovery upon a peer failure

When a timeout of dot11PeerLivenessTimeout is detected, the STA shall act as though a DELGA request had been received and shall issue a MLME-DELGA.indication. The procedure is illustrated in Figure 68.8.
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Figure 68.8 – Error Recovery by the Receiver upon a peer 
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