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Abstract

Recently there is a discussion on the 802.11 Technical email reflectors on the issues of Block Ack setup procedures. This contribution is to summarize and propose normative changes to the Tge draft 5.1 in order to present the rectification.

Editorial notes already in Tge draft 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.  Open issues are highlighted using red text in normal Arial font, and begin with "OPEN ISSUE:".  Added text from Tgg and Tgh drafts appears red with a solid underline. Other added text appears in blue with a solid underline.  Deleted text due to Tgg and Tgh appears red with a strikethrough line. Other Deleted text appears in blue with a strikethrough line.

7.3.1.16 Block Ack Parameter Set field

The Block Ack Parameter Set field is used in ADDBA frames to signal the parameters for setting up a Block Ack. The length of the Block Ack Parameter Set field is 2 octets. The Block Ack Parameter Set field is illustrated in Figure 33.6.

	
	B0
	B1
	B2
	B3
	B4
	B7
	B8
	B15

	
	Reserved
	Reserved
	Block Ack Policy
	TID
	Buffer Size

	Octets:
	2


Figure 33.6 – Block Ack Parameter Set fixed field


The Block Ack Policy subfield is set to 1 for immediate Block Ack and 0 for delayed Block Ack. The Block Ack Policy subfield value assigned by the originator of the QoS data type frames is advisory. 


TID contains the value of the TC or TS for which the Block Ack is being requested. 

The Buffer Size indicates the number of buffers of size 2304 octets available for this particular TID.
  


In an ADDBA request frame, the Buffer Size subfield is intended to provide guidance for the frame receiver to decide its re-ordering buffer size, and is advisory only. If the Buffer Size subfield is set to 0, it implies that the transmitter of the request frame has no information to specify its value.
In an ADDBA response framewith the ADDBA Result Code is “Success”, the Buffer size is set to a value of at least 1.
7.3.1.19 DELBA Parameter Set field

The DELBA Parameters field is used in a DELBA frame to terminate an already set up Block Ack. The length of the DELBA Parameters field is 2 octets. The DELBA Parameters field is illustrated in Figure 33.9.

	
	B0
	B10
	B11
	B12
	B15

	
	Reserved
	Reserved
	TID

	Octets:
	2


Figure 33.9 – DELBA Parameters fixed field

TID subfield indicates the TSID or the UP for which the Block Ack has been originally set up.
9.10 Block acknowledgment 

9.10.1 Introduction (Informative)

The Block Acknowledgement (Block Ack) mechanism allows a block of QoS Data MPDUs to be transmitted, each separated by a SIFS period, between two QSTAs
. The mechanism is for improving the channel efficiency by aggregating several acknowledgements into one frame. There are two types of Block Ack mechanisms: immediate and delayed. Immediate Block Ack is suitable for high-bandwidth, low latency traffic while the delayed Block Ack is suitable for applications that tolerate moderate latency. 
 In this clause, the QSTA with data to send is referred to as originator and the receiver of that data as the recipient. 

The Block Ack mechanism is initialized by an exchange of ADDBA request/response frames. The ADDBA request frame is to be transmitted by the transmitter of QoS data type frames only. The ADDBA response frame is to be transmitted by the recipient of QoS data type frames only. After initialization, blocks of QoS data type frames can be transmitted. A block may be started within a polled TXOP or by winning EDCA contention. The MPDUs within this block usually fit within a single TXOP and are all separated by a SIFS. The number of frames in the block is limited, and the amount of state that must be kept by the recipient is bounded. The MPDUs within the block of frames are acknowledged by a BlockAck control frame, which is requested by a BlockAckReq control frame. 

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

Figure 62.8 illustrates the message sequence chart for the set up, data and block acknowledgement transfer and the tear down of Block Ack mechanism and are discussed in detail in the following subclauses.

[image: image1]
Figure 62.8 – Message Sequence Chart for Block Ack Mechanism: (a) Set up, (b) Data and acknowledgement transfer and (c) Tear down

9.10.2 Set up and modification of the Block Ack parameters

An QoS data type frames originating QSTA that intends to use the Block Ack mechanism should first check if the intended peer QSTA is capable of participating in Block Ack mechanism by discovering and examining its Block Ack capability bit. If the intended peer QSTA is capable of participating, the originator sends an ADDBA request frame indicating the TID for which the Block Ack is being set up. The Block Ack policy and the Buffer Size fields in ADDBA request frame are advisory and may be changed by the recipient. The receiving QSTA, which is the intended peer QSTA, shall respond by an ADDBA response frame. The receiving QSTA has the option of accepting or rejecting the request. When the QSTA accepts, it indicates the type of Block Ack and the number of buffers that it shall allocate for the support of this block. If the QSTA rejects the request, then the originator shall not use the Block Ack mechanism. 

If the Block 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 Block Ack mechanism.

Once the Block Ack exchange has been set up, Data and acknowledgements are transferred using the procedure described in clause 9.10.3. 

9.10.3 Data and acknowledgement transfer 

After setting up for the Block exchange following the procedure in 9.10.2, the originator may transmit a Block of QoS data type frames separated by SIFS period, with the total number of frames not exceeding the Buffer Size subfield in the associated ADDBA response frame. Each of the frames shall have the Ack policy subfield in the QoS Control set to “Block Acknowledgement”. The RA field of the frames shall be the recipient's unicast address. The originator requests acknowledgement of outstanding QoS data type frames by sending a BlockAckReq frame. The recipient shall maintain a Block Ack record for the block.

10.3.14 Block Ack

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

The primitives used for this mechanism are called Block Ack primitives, which include MLME-ADDBA.xxx and MLME-DELBA.xxx primitives, where xxx denotes request, confirm, indication, or response. Each primitive contains parameters that correspond to a Block Ack Action frame body.  Requests and responses may cause these frames to be sent.  Confirms and indications are emitted when an appropriate Block Ack action frame is received.

10.3.14.1 MLME-ADDBA.request

10.3.14.1.1 Function

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

10.3.14.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-ADDBA.request
(

PeerQSTAAddress,

DialogToken,


TID,

BlockAckPolicy

BufferSize,

BlockAckTimeout,

ADDBAFailureTimeout

)

	Name
	Type
	Valid Range
	Description

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

	DialogToken
	Integer
	0-255
	Specifies a number unique to the Block Ack action primitives and frames used in defining or deleting a Block Ack.

	
	
	

	

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

	BlockAckPolicy
	Enumeration
	Immediate, Delayed
	Specifies the Block Ack Policy 

	BufferSize
	Integer
	0-127
	Specifies the number of MPDUs that can be held in its buffer (in the case of originator SME issuing this primitive) or that can be in the block for the specified TID (in the case of recipient SME issuing this primitive).

	BlockAckTimeout
	Integer
	0-65535
	Specifies the number of TUs without a frame exchange between peers after which the Block Ack is considered to be torn down.

	ADDBAFailureTimeout
	Integer
	Greater than or equal to 1
	Specifies a time limit (in TU) after which the BA set up procedure is terminated.


10.3.14.1.3 When generated

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

10.3.14.1.4 Effect of receipt

The QSTA shall send the ADDBA request frame to the specified peer MAC entity.

10.3.14.2 MLME-ADDBA.confirm

10.3.14.2.1 Function

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

10.3.14.2.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-ADDBA.confirm
(

PeerQSTAAddress,

DialogToken,


TID,

ResultCode,

BlockAckPolicy,

BufferSize,

BlockAckTimeout

)

	Name
	Type
	Valid Range
	Description

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

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

	
	
	

	

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

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

	BlockAckPolicy
	Enumeration
	Immediate, Delayed
	Specifies the Block Ack Policy

	BufferSize
	Integer
	0-127
	Specifies the maximum number of MPDUs in the block for the specified TID (in the case of originator SME issuing this primitive) or that can be held in its buffer (in the case of recipient SME issuing this primitive).

	BlockAckTimeout
	Integer
	0-65535
	Specifies the number of TUs without a frame exchange between peers after which the Block Ack is considered to be torn down.


10.3.14.2.3 When generated

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

10.3.14.2.4 Effect of receipt

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

10.3.14.3 MLME-ADDBA.indication

10.3.14.3.1 Function

This primitive reports the initiation (or modification) of Block Ack by a peer MAC entity.

10.3.14.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-ADDBA.indication
(

PeerQSTAAddress,

DialogToken,


TID,

BlockAckPolicy

BufferSize,

BlockAckTimeout

)

	Name
	Type
	Valid Range
	Description

	PeerQSTAAddress
	MAC Address
	N/A
	Specifies the address of the peer MAC entity that requested the Block Ack initiation (or modification).

	DialogToken
	Integer
	0-255
	Specifies a number unique to the Block Ack action primitives and frames used in defining or deleting a Block Ack.

	
	
	

	

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

	BlockAckPolicy
	Enumeration
	Immediate, Delayed
	Specifies the Block Ack Policy 

	BufferSize
	Integer
	0-127
	Specifies the number of MPDUs that can be held in peerQSTAAddress buffer (in case it is the originator) or that can be in the block for the specified TID (in case it is the recipient).

	BlockAckTimeout
	Integer
	0-65535
	Specifies the number of TUs without a frame exchange between peers after which the Block Ack is considered to be torn down.


10.3.14.3.3 When generated

This primitive is generated by the MLME as a result of receipt of a Block Ack initiation (or modification) by the specified peer MAC entity in the form of an ADDBA request frame.

10.3.14.3.4 Effect of receipt

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

10.3.14.4 MLME-ADDBA.response

10.3.14.4.1 Function

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

10.3.14.4.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-ADDBA.response
(

PeerQSTAAddress,

DialogToken,



TID,

ResultCode,

BlockAckPolicy,

BufferSize,

BlockAckTimeout

)

	Name
	Type
	Valid Range
	Description

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

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

	
	
	

	

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

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

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

	BufferSize
	Integer
	0-127
	Specifies the number of MPDUs that can be in Block for the specified TID. Undefined when ResultCode is REFUSED.

	BlockAckTimeout
	Integer
	0-65535
	Specifies the number of TUs without a frame exchange between peers after which the Block Ack is considered to be torn down.


10.3.14.4.3 When generated

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

10.3.14.4.4 Effect of receipt

The primitive causes the MAC entity to send an ADDBA response frame to the specified peer MAC entity.

11.5 Block Ack operation

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

11.5.1 Set up and modification of the Block Ack parameters

The procedures for setting up and modifying the Block 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 – Block Ack set up

11.5.1.1 Procedure at the originator
Upon receipt of MLME-ADDBA.request, an initiating QSTA that intends to use the Block Ack mechanism shall set up the Block Ack using the following procedure.

a)
Check if the intended peer QSTA is capable of participating in the Block Ack mechanism by discovering and examining its “Block Ack” capability bit. If the responder is capable of participating, the originator sends an ADDBA frame indicating the TID and the Buffer Size. 

b)
If an ADDBA response frame is received with the matching Dialog Token and the TID, and with a Result Code set to a value of “SUCCESS”, the QSTA has established Block Ack mechanism with the responding QSTA and the MLME shall issue an MLME-ADDBA.confirm indicating the successful completion of the Block Ack set up.

c)
If an ADDBA response frame is received with the matching Dialog Token and the TID, and with a Result Code set to a value other than “SUCCESS”, the QSTA has not established Block Ack mechanism with the responding QSTA and the MLME shall issue an MLME-ADDBA.confirm indicating the failure of the Block Ack set up.

d) 
If there is no response from the responder within dot11ADDBAFailureTimeout, the QSTA has not established Block Ack mechanism with the receiving QSTA and the MLME shall issue an MLME-ADDBA.confirm with ResultCode “TIMEOUT”.

11.5.1.2 Procedure at the recipient
A recipeint shall operate as follows in order to support Block Ack initialization and modification. 

a)
Whenever an ADDBA request frame is received from another QSTA, the MLME shall issue an MLME-ADDBA.indication.

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

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

2)
If the Result code is “REFUSED” the Block Ack is not considered to have been established. 

11.5.2 Tear down of the Block Ack mechanism

The procedure at the two QSTAs is described in 11.5.2.1 and 11.5.2.2, and illustrated in Figure 68.7.
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Figure 68.7 – Block Ack Deletion

11.5.2.1 Procedure at the initiator of the Block Ack teardown

Upon receipt of an MLME-DELBA.request, the QSTA MAC/MLME shall tear down the Block Ack using the following procedure:

a)
The QSTA shall transmit a DELBA frame.

b)
Upon the receipt of an acknowledgement to the DELBA frame, the MLME issues a MLME-DELBA.confirm.

11.5.2.2 Procedure at the recipient of the DELBA frame

A QSTA shall issue a MLME-DELBA.indication with the parameter Reason having a value of “REQUESTED” when a DELBA frame is received.

11.5.3 Error recovery upon a peer failure

Every station shall maintain an inactivity timer for every negotiated Block Ack set up. The inactivity timer is reset whenever MPDUs corresponding to the TID for which the Block Ack policy is set are received, regardless of the ack policy that is used for the transmission of that frame. The inactivity timer is not reset whenever MPDUs corresponding to other TIDs are received. 
When a timeout of Block Ack Timeout is detected, the QSTA shall send a DELBA frame to the peer QSTA, and shall issue a MLME-DELBA.indication with the Reason parameter having a value of “TIMEOUT”. The procedure is illustrated in Figure 68.8.
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Figure 68.8 – Error Recovery by the Receiver upon a peer failure


























































































































































































































































































































































































































































































































































































































































































































































































































































� For Buffer size, the recipient of data 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.


� The delayed Block Ack mechanism is primarily intended to allow existing implementations to use this feature with minimal hardware changes and also to allow inexpensive implementations that would use the processing power on the host.
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