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Abstract

This document describes the changes that need to be made to Draft 4.4 to define all allowable frame exchange sequences. 

3. Definitions

Insert the following definition

3.xx piggyback: The overloading of a frame of type data with the functionality of acknowledging the previously received MAC Protocol Data Unit (MPDU) or polling the STA to which the frame is sent. 

9. MAC sublayer functional description

Delete subclause 9.10.3

Renumber subclause 9.7 as 9.12. Renumber subclauses 9.8 as 9.7, 9.9 as 9.8, 9.10 as 9.9, 9.11 as 9.10 and 9.12 as 9.11.  All modified  subclause titles are shown below.

9.7 MSDU transmission restrictions

9.8 Operation across regulatory domains

9.9 HCF

9.10 Block Acknowledgement

9.11 No Acknowledgement

9.12 Frame exchange sequences

Change the text as shown

The allowable frame exchange sequences are summarized in Table 21 22, XX, XX+1, XX+2 and XX+3. A legend applicable to all the tables follows Table XX+1. The frame exchange sequences are also illustrated in Figures YY-YY+5 in the form of HMSCs.
Insert the following entries at the end of Table 21 as shown:

	<HCF-Sequence> 
	1 or more
	Start of frame sequences initiated by a QSTA


Insert the following entries at the end of Table 22 as shown:

	<HCF-Sequence> 
	1 or more
	Start of frame sequences initiated by a QSTA


Move the Legend behind Table XX+1:

Insert the following tables into the subclause:

Table XX – <HCF sequence>

	HCF frame Sequence
	Frames in
Sequence
	Usage

	[Data (bc/mc) =] Data(bc/mc)
	1 or more
	Broadcast or multicast MSDU sent by a QAP

	[QoS Data (bc/mc) =] QoS Data (bc/mc)
	1 or more
	Broadcast or multicast MSDU sent by a QAP as QoS Data frames

	[Mgmt (bc) =] Mgmt(bc)
	1 or more
	Broadcast MMPDU sent by a QAP

	<TXOP-Sequence> [– <TXOP-Sequence>]
	1 or more
	Start of a TXOP sequence using contention

	QoS CF-Poll self
	1
	QoS CF-Poll frame sent by the HC with the destination address same as the HC’s MAC address.

	<CF-Ack-Piggybacked-QoS-Poll-Sequence>
	2 or more
	Poll started by a QoS CF-Poll onto which an acknowledgement is piggybacked.

	{RTS – CTS – } <Non-CF-Ack-Piggybacked-QoS-Poll-Sequence>
	2 or more
	Poll started by a QoS CF-Poll onto which an acknowledgement is not piggybacked.


Table XX+1 – <Poll sequence>

	Poll Sequence (If Piggybacked CF-Ack is present it is a CF-Ack-Piggybacked-QoS-Poll-Sequence else it is a Non-CF-Ack-Piggybacked-QoS-Poll-Sequence)
	Frames in
Sequence
	Usage

	QoS CF-Poll{+CF-Ack }(no data)  
{ – CTS self } 
– <TXOP-Sequence> [ – <TXOP-Sequence> ]
{ – QoS Null(dir, normal ack)(no data) – ACK}
	2 or more
	Start of a TXOP sequence as initiated with a separate poll from HC.  (*1), (*3), (*4)

	QoS CF-Poll{+CF-Ack}(no data) 

– QoS Null(dir, normal ack)(no data) – ACK
	3
	Separate QoS CF-Poll from an HC to a QSTA with empty queue, insufficient time for queued MPDU, or too little time remaining before a dwell or medium occupancy boundary to send a queued frame (*1)

	QoS Data(dir,normal ack)+CF-Poll{+CF-Ack} – 

<CF-Ack-Piggybacked-QoS-Data-Sequence>
	3 or more
	Start of a TXOP sequence as initiated with a poll from HC that is piggybacked onto a data frame. The ack policy of the data frame is set to normal ack. The response frame is an ack piggybacked onto the data frame with ack policy set to normal acknowledgement. (*1), (*2), (*3) 

	QoS Data(dir,normal ack)+CF-Poll{+CF-Ack} –ACK
– <TXOP-Sequence> [ – <TXOP-Sequence> ]
{ – QoS Null(dir, normal ack)(no data) – ACK}
	2 or more
	Start of a TXOP sequence as initiated with a poll from HC that is piggybacked onto a data frame. The ack policy of the data frame is set to normal ack. The response frame is an ACK frame.  (*1), (*3)

	QoS Data(dir,normal ack)+CF-Poll{+CF-Ack} – ACK 

– QoS Null(dir, normal ack)(no data) – ACK
	4
	QoS Poll piggybacked onto a QoS Data  frame with ack policy set to normal ack, from the HC to a QSTA with empty queue, insufficient time for queued MPDU, or too little time remaining before a dwell or medium occupancy boundary to send a queued frame (*1)

	QoS Data(dir,block ack | no ack)+CF-Poll{+CF-Ack}

{– CTS self }

 – <TXOP-Sequence> [ – <TXOP-Sequence> ]

{ –QoS Null(dir, normal ack)(no data) – ACK}
	2 or more
	Start of a TXOP sequence as initiated with a poll from the HC with CF-Ack with ack policy set to block ack or no ack. (*1), (*3), (*4)

	QoS Data(dir,block ack | no ack)+CF-Poll{+CF-Ack}

– QoS Null(dir, normal ack)(no data) – ACK
	3
	QoS Poll from the HC to a QSTA with empty queue, insufficient time for queued MPDU, or too little time remaining before a dwell or medium occupancy boundary to send a queued frame (*1)


Table XX+2 – <TXOP sequence>

	TXOP frame Sequence 
	Frames in
Sequence
	Usage

	{RTS – CTS – } Mgmt(dir) – ACK
	2
	Directed MMPDU

	{RTS – CTS – } Data(dir) – ACK
	2
	Directed MPDU, transmitted by the QAP only

	{RTS – CTS – } QoS Data(dir, normal ack) – ACK
	2
	Directed MPDU with normal acknowledgement policy responded by an ACK

	{RTS – CTS – } QoS Data(dir, normal ack) – <CF-Ack-Piggybacked-QoS-Data-Sequence>
	2 or more
	Directed MPDU with normal acknowledgement policy responded with a new TXOP

	{RTS – CTS – } QoS Data(dir, normal ack) – <CF-Ack-Piggybacked-QoS-Poll-Sequence>
	2 or more
	Directed MPDU with normal acknowledgement policy responded with a new TXOP

	{RTS – CTS – } QoS Data(dir, normal ack) – Data+CF-Ack
	2
	Directed MPDU with normal acknowledgement policy responded with a Data+CF-Ack

	{RTS – CTS – } QoS Data(dir, no ack) 
	1
	Directed MPDU with no acknowledgement policy

	{RTS – CTS – } QoS Data(dir, block ack) 
	1
	Directed MPDU with block acknowledgement policy

	{RTS – CTS – } QoS Null(dir, normal ack) (no data) – ACK 
	2
	QoS Null frame to indicate no data or queue size

	{RTS – CTS – } QoS Null(dir, normal ack) (no data) – <CF-Ack-Piggybacked-QoS-Data-Sequence>
	2 or more
	QoS Null with normal acknowledgement policy responded with a new TXOP

	{RTS – CTS – } QoS Null(dir, normal ack) (no data) – <CF-Ack-Piggybacked-QoS-Poll-Sequence>
	2 or more
	QoS Null with normal acknowledgement policy responded with a new TXOP

	{RTS – CTS – } QoS Null(dir, normal ack) – Data+CF-Ack
	2
	QoS Null with normal acknowledgement policy responded with a Data+CF-Ack

	{RTS – CTS – } BAR – BA
	2
	Immediate Block Ack Request and its response frame.

	{RTS – CTS – } BAR – ACK
	2
	Delayed Block Ack Request and a response frame to it.

	{RTS – CTS – } BA – ACK
	2
	Delayed Block Ack response 


Table XX+3 – <CF-Ack Piggybacked QoS Data sequence>

	TXOP frame Sequence 
	Frames in
Sequence
	Usage

	QoS Data(dir, normal ack)+CF-Ack – ACK 

[– TXOP-Sequence] 

{QoS Null(dir, normal ack)(no data) – ACK}
	2 or more
	Start of a TXOP sequence with a QoS Data frame piggybacked onto the acknowledgement to the data frame sent in the previous sequence.  (*1), (*2), (*3)

	QoS Data(dir,normal ack)+CF-Ack –  <CF-Ack-QoS-Piggybacked Poll Sequence>
	3 or more
	Start of a TXOP sequence with a QoS Data frame piggybacked onto the acknowledgement to the data frame sent in the previous sequence. The response frame would start a new piggybacked Poll Sequence.  (*1), (*2), (*3) (*5)

	QoS Data(dir,normal ack)+CF-Ack –  <CF-Ack-Piggybacked-QoS-Data-Sequence>
	3 or more
	Start of a TXOP sequence with a QoS Data frame piggybacked onto the acknowledgement to the data frame sent in the previous sequence.  The response frame would start a piggybacked unpolled data frame Sequence.  (*1), (*2), (*3) (*5)

	QoS Data(dir,normal ack)+CF-Ack –  Data+CF-Ack
	2
	Start of a TXOP sequence with a QoS Data frame with ack policy set to normal ack and piggybacked onto the acknowledgement to the data frame sent in the previous sequence. The response frame is a Data+Ack, addressed to a non-QoS STA.  (*1), (*2), (*3) (*5)

	QoS Data(dir,block ack | no ack)+CF-Ack 
[ – <TXOP-Sequence> ]
{ – QoS Null(dir, normal ack)(no data) – ACK}
	1 or more
	Start of a TXOP sequence with a QoS Data frame with ack policy set to block ack or no ack and piggybacked onto the acknowledgement to the data frame sent in the previous sequence. (*1), (*2), (*3) 


Change the title of legend as follows:

LEGEND (For Table 21, and Table 22, Table XX, Table XX+1, Table XX+2 and Table XX)

Insert the following definitions at the end of the legend

24–A “|” between two items implies that one of the other item, but not both, is used.

25–“QoS Data(dir,normal ack)” represents any data frame of subtype QoS Data, that has no piggybacking of acknowledgement or polling, with an individual address in the Address1 field and the acknowledgement policy set to normal ack.

26–“QoS Data(dir,no ack)” represents any data frame of subtype QoS Data, that has no piggybacking of acknowledgement or polling, with an individual address in the Address1 field and the acknowledgement policy set to no ack.

27–“QoS Data(dir,block ack)” represents any data frame of subtype QoS Data, that has no piggybacking of acknowledgement or polling, with an individual address in the Address1 field and the acknowledgement policy set to block ack.

28–“BAR” represents any Block Ack Request frame.

29–“BA” represents any Block Ack frame.

30–“QoS CF-Poll(no data)” represents a data frame of subtype QoS CF-Poll(no data).

31–(*1) implies that the frame is transmitted within a SIFS of the previously transmitted MPDU.

32–(*2) implies that piggybacking of acknowledgement to data frame is allowed only in the first response frame.

32–(*3) implies that the final QoS Null sequence shall be inserted if the TXOP holder has insufficient time for queued MPDU, or too little time remaining before a dwell or medium occupancy boundary to send a queued frame, and if the remaining TXOP is big enough to send the QoS Null sequence, or the TXOP holder has no queued MPDU.

33–(*4) implies CTS to self is allowed if the non-AP QSTA intends to set the NAV at its vicinity. The frame that follows CTS is sent by the QSTA that transmits the CTS.

34–(*5) Piggybacked poll sequence or a new sequence is started only when the previously received frame has the duration field set to cover only the response frame.
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Figure YY - Frame Sequence
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Figure YY+1 – CF Frame Sequence
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Figure YY+2 – HCF Sequence
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Figure YY+3 – Poll Sequence
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Figure YY+4 – CF-Ack Piggybacked QoS Data Sequence
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Figure YY+5 – TXOP Sequence
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