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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/2.0a, December 2001.

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.  Open issues are highlighted using red text in normal Arial font, and begin with "OPEN ISSUE:".  Changes to existing text in current standard are shown underlined and in red for additions and red with strikethrough for deletions.
Instruct the editor to make the following changes in Clause 7.2.1.7:

7.2.1.7 Burst Acknowledgement Request (BurstAckReq) frame format

The frame format of the Burst Acknowledgement Request (BurstAckReq) frame is defined in Figure 21.3.

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



	Octets: 2
	2
	6
	6
	2
	1
	4

	Frame Control
	Duration/ID
	RA
	TA
	Burst Ack Starting Sequence Control
	BAR Control

	FCS

	
	
	
	
	
	Bits: 0-2
	3
	4-7
	

	
	
	
	
	
	Reserved
	Burst Ack Stop
	TID
	


Figure 21.3 – BurstAck Request Frame Format
The value of Duration/ID shall be such that it covers at least one SIFS and one Burst Ack frame. The Burst Ack Starting Sequence Control defines an MPDU sequence number equal to (Starting Sequence  Control * 16) + Fragment Number.  The Burst Ack Stop subfield of BAR Control, when set to 1, indicates to the  receiver that the sender does not intend to send any more burst ack requests and that the receiver can release any resources that have been allocated for the burst and 0 otherwise.The TID subfield of BAR Control contains the TID for which a BurstAck response is requested.

Instruct the editor to make the following changes in Clause 7.2.1.8:

7.2.1.8 Burst  Acknowledgement (BurstAck) frame format

The frame format of the Burst Acknowledgement (BurstAck) frame is defined in Figure 21.4.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	



	Octets: 2
	2
	6
	6
	2
	1
	1
	2
	Bitmap Size
	4

	
	
	
	
	Bit 0-7
	Bit 8
	Bit 9-11
	Bit 12-15
	
	
	
	1 
	2 

	Frame

Control
	Duration
	RA
	TA
	Re-ordering Buffer Size
	Wait
	Reserved
	TID
	reserved
	Bitmap Size
	Starting Sequence Control
	Burst Ack Bitmap
	FCS


The Duration, RA and TA fields follow the rules defined in section 7.2.1.3 for the ACK frame. 
The BA control field consists of the Re-ordering Buffer Size, Wait, Bitmap Fragmentation Indication and TID sub-fields.  The Re-ordering Buffer Size shall contain t size of the buffer in the units of MSDUs the sender of this frame (i.e., receiver of the burst) can store in its re-order buffer. When set to 0, this indicates that the sender of this frame does not have any resources available. If the Re-ordering Buffer Size is set to 0 and if this is part of the first burst ack frame exchange sequence, the transmitter of the burst shall send MPDUs with the option of using either immediate Ack or no acknowledgement policy. If the Re-ordering Buffer Size is set to 0 in a Burst Ack frame that is not part of the first frame exchange then it only implies that the resources are not temporarily available and that the burst ack exchanges may still be continued to be used.  The Re-ordering Buffer Size shall be at least 1, if FEC coding is being used on the MPDUs in the burst. 
The Wait field, if set to 1, means that the acknowledgement results are not available. The contents of the Starting Sequence Control and Ack Bitmap are reserved in this case. Otherwise, the Starting Sequence Control field contains the fragment number and sequence number of the first MPDU for traffic class TID corresponding to bit 0 of the Ack Bitmap. The total number of MSDUs that can be acknowledged in the frame are given by the BitMap Size Length/2  upto a maximum of 128 MSDUs  
The Starting Sequence Control field defines an MPDU sequence number equal to ( Sequence Number * 16) + Fragment Number. Bit position n of the bitmap, if set to a 1 acknowledges MPDU with MPDU sequence number equal to (Starting Sequence Control + n).

Instruct the editor to make the following changes in Clause 9.10.5:

9.10.5 Burst Acknowledgment Frame-Exchange Rules

9.10.5.1 Introduction (Informative)

The Burst Acknowledgement mechanism allows a burst of QoS DATA MPDUs to be transmitted separated by a SIFS period.  The MPDUs within the burst are acknowledged by a BurstAck MPDU requested by a BurstAckReq MPDU.  This “request” / “response” mechanism gives the recipient time to perform any necessary FEC decoding, and can be extended by the recipient if necessary.

The MPDUs within this exchange usually fit within a single TXOP and are all separated by a SIFS.

The burst length is limited, and the amount of state that must be kept by the receiver of the DATA MPDUs is bounded.

The burst can be started by winning EDCF contention or by a polled TXOP.  It does not require a traffic-spec, however QSTAs using the TS facility may choose to signal their intention to use burst ack for the scheduler’s consideration in assigning transmission opportunities.  It should be noted that if a burst is sent after winning an EDCF contention, the burst within this EDCF TXOP can be composed of fragments of a single MSDU. However, acknowledgements of frames belonging to the same TID, transmitted during multiple TXOPs may also be combined. It applies to FEC and non-FEC use.  It provides a means for a recipient to delay a burst acknowledgement until while performing FEC operations.

The originator is given great flexibility regarding the ordering. The originator can split bursts across TXOPs,  separate the burst and the burst acknowledgement exchange, interleave bursts for different TIDs or RAs.

9.10.5.2 Procedure at the Originator


The originator gains a TXOP using any supported channel access mechanism. An ESTA that intends to use the burst acknowledgement facility shall first send the Burst Ack Request frame to the recipient. Upon receipt of the Burst Ack frame, it shall initiate a burst of size in terms of the number of MPDUs not exceeding the Re-ordering Buffer Size subfield in the Burst Ack frame, unless the Re-ordering Buffer Size is 0, in which case it shall use either ACK or the no acknowledgement policy. 
A burst consists of  several QoS DATA MPDU fragments. All MPDUs within the burst shall have “No Ack” bit of the QoS Control field set to 1.  These MPDUs may be FEC-encoded. These DATA MPDUs shall all be addressed to the same unicast receiver address and shall all have the same TID.  They may come from multiple MSDUs.  The MPDUs within the burst during a single TXOP are separated by a SIFS.

A burst acknowledgment exchange may consist of a BurstAckReq frame followed by a BurstAck frame using SIFS timing. This is the preferred mechanism. However, to allow slower implementations, a burst acknowledgement may be composed into two frame exchange sequences. In the first exchange, the BurstAckReq frame shall be followed by an ACK frame using SIFS timing. Subsequently the originator upon receipt of a BurstAck shall respond with an ACK frame using SIFS timing.
The originator typically transmits a burst followed by a burst acknowledgement exchange, separated by a SIFS.   Normal rules regarding to compliance with TXOP duration apply.

Subject to any constraints herein about permitted use of TXOP according to the channel access mechanism used: the originator can separate the burst and the BurstAckReq into separate TXOPs; the originator can split a burst across multiple TXOPs; the originator can sequence bursts with different TIDs in the same TXOP; the originator can interleave MPDUs from bursts with different TIDs within the same TXOP; the originator can sequence or interleave MPDUs for different RA within a TXOP.

The duration values of burst DATA MPDUs and any burst Ack exchange transmitted within a polled TXOP shall follow the rules defined in 9.2.2.2.

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

A typical burst ACK frame exchange sequence, in which the BurstAck frame is received after SIFS from the BurstAckReq frame, for a single TID is shown in figure 62.3.


[image: image1.wmf]QoS

CF-Poll

Burst

Data

BurstAckReq

BurstAck

TXOP Limit

Originator

HC

Recipient

Nav Reservations

Burst

Data

Burst

Data

Data Burst

Burst Ack

Exchange


Figure 62.3 - A typical Burst Ack Sequence in which the BurstAck frame is sent after SIFS from the BurstAckReq frame.
A typical burst ACK sequence in which the response is achieved subsequently is shown in Fig 62.4
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Figure 62.4 - A typical Burst Ack Sequence in which the BurstAck is sent in a subsequent TXOP.
If there is no response (i.e., neither a BurstAck nor an ACK) to the burst Ack request, the originator can retransmit the BurstAckReq within the current TXOP (if time permits) or within a subsequent TXOP.  This retransmission is subject to the short retry limit.  If the burst ACK request is discarded due to reaching its retry limit, all MPDUs in the burst are considered to have failed transmission and are discarded.

An originator that receives a BurstAck with the “Wait” bit set to 1 should transmit a new BurstAckReq. The orginator can continue to generate these MPDUs while it has unacknowledged transmitted burst data.

The BurstAck contains acknowledgements for the MPDUs of up to  128  previous MSDUs.   If the BurstAck indicates that an MPDU was not received correctly, the originator shall retry that MPDU subject to that MPDU’s apprpriate retry limit.

Retransmitted burst data MPDUs shall preserve their original relative order.
After initiating a burst ack exchange in which the receiver indicates a non-zero Re-ordering Buffer Size, the burst ACK may continued to be used even if the receiver indicates a zero Re-ordering Buffer Size subsequently.
When there are no frames to be sent in the burst, the originator shall send the final Burst Ack Request with the Burst Ack Stop bit set to 1 to indicate to the receiver that no further MPDUs shall be sent in the burst and that it may release the allocated resources.
9.10.5.3 Procedure at the Recipient

A QSTA can accept a burst transfer initiation by responding with a burst ack frame with Re-ordering Buffer Size set to non-zero. Once having accepted the burst transfer request .it shall maintain a burst acknowlement record consisting of a transmitter address, traffic class and - a bitmap, with a size of Re-ordering Buffer Size, of received MPDU sequence numbers, where the MPDU sequence number is defined as (Sequence Number * 16 + Fragment Number).   These hold the acknowledgement state of the burst data received from that originator.

It shall maintain at least one burst record per TID.


A station that receives a BurstAckReq MPDU shall send either a BurstAck MPDU or an ACK following a SIFS duration. If it sends an ACK frame, then it shall send subsequently a BurstAck MPDU. The BurstAck frame contains any matching burst record.  If it has no matching burst record, the station shall send a burst record with a zero bitmap and MPDU sequence number.  If the burst record is not yet available (for instance, due to FEC decoding delay), the station may respond with a BurstAck frame that has the “Wait” bit set to 1 and the appropriate TID or shall send the ACK frame. If an ACK frame is sent, the STA shall prepare the BurstAck frame at the earliest possible time and it shall try to send at the earliest possible channel access. This is done by sending it as the first frame if it is polled by the HC or will place at the head of the highest delivery priority queue
When a STA receives a BurstAckReq frame for the first time and it is not capable of sending the BurstAck frame with the correct bitmap, or does not have enough resources then it shall send the BurstAck frame with the Re-ordering Buffer Size set to 0 indicating to the STA that it shall not use Burst Ack. When a STA receives a BurstAckReq frame with the subfield BurstAck Stop bit set to 1, it shall acknowledge the outstanding MPDUs and then may release all the resources allocated to the burst.
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