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Introduction

Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGn Draft.  This introduction, is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGn Draft (i.e. they are instructions to the 802.11 editor on how to merge the TGn amendment with the baseline documents).

TGn Editor:  Editing instructions preceded by “TGn Editor” are instructions to the TGn editor to modify existing material in the TGn draft.   As a result of adopting the changes, the TGn editor will execute the instructions rather than copy them to the TGn Draft.

Summission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or provide context.
Proposed Resolutions for Technical comments in 9.12

	CID
	Part of No Vote(Y/N)
	Page(Ed)
	Line(Ed)
	Type E/HE/T/ST/DT(Ed)
	Resn Status
	Comment
	Proposed Change
	Resolution

	2492
	Y
	97
	6
	T
	R
	There is no reason why EBNF is not sufficient to define these frame sequences.delete any extensions.
	Change to "are defined using the EBNF format"
	Proposed reject.  It is common practice to define extensions to EBNF where appropriate.  The extensions defined here simplify the expression of the 802.11 frame format semantics.

	5147
	Y
	97
	11
	T
	A
	"or" should be the logical XOR. It is one XOR the other
	replace or by XOR
	Proposed accept

	2494
	Y
	97
	14
	T
	A
	Use of this EBNF extension is mis-used more often than it is correctly used.  For instance, (1) PPDU-BA does not allow Data-BlockAck-Data. (2) PPDU-BA-BAR reduces to <a> which is undefined. (3) PPDU-BAR does not allow Data-implicitBar-Data. (4) PPDU-RD-BAR uses this as <a b | c d> which combines two notations and produces only confusion.
	Delete all uses of this extension notation. Use just EBNF as defined in ISO/IED 14977.
	Proposed accept.  The semantics of A-MPDU ordering has changed,  resulting in a constraint.  It is no longer necessary to express unconstrained ordering.

	4077
	Y
	97
	
	T
	A
	It is not clear when +HTC frames are allowed or required.
	Specify usage of +HTC frames.
	Proposed accept.  See the related submission for changes flagged with this CID.

	7608
	Y
	97
	
	ST
	A
	The frame exchange sequences do not cover the RTS/<CTS Null Data> case used to return CSI.  
	Add a syntax for +HTC+MA and describe these initial sequences.
	Proposed accept.  See the related submission for changes flagged with this CID.

	8084
	Y
	97
	
	ST
	A
	The "first place" rule requires updates because now we have an ordering constraint. (see the comment to 7.4A2)
	Fix and add sequences
	Propose accept

	9994
	Y
	97
	
	ST
	A
	HT frame transmissions will result in legacy devices using EIFS at the end of TxOP, regardless of the MAC protection used. Hence, CF-End needs to be used during any HT TxOP that is not LongNAV. 
	This section needs to reflect this change. 
	Proposed accept.

	9995
	Y
	97
	
	ST
	R
	Need to add the PCO frame exchange to this section.
	
	Proposed reject.   The scope of the frame exchange sequence are frames separated by at most a PIFS.  PCO operates outside this framework.

	2502
	Y
	98
	0
	T
	A
	entry "pifs" is unclear about whether the PIFS is prior to the frame or after the frame
	Clarify this. I believe it means prior to the frame with the +pifs attribute.
	Proposed accept.  Modify attribute entry to "Frame is transmitted following a PIFS"

	5149
	N
	98
	1
	T
	A
	what is i/g bit ?
	replace 'i/g' by Individual/Group
	Proposed accept

	12261
	Y
	98
	5
	ST
	R
	The frame exchange sequence definitions are impossible to read.
	Use timing diagrams or some other appropriate mechanism to explain the allowable frame exchanges. 
	Proposed reject.  Timing diagrams cannot express the possible sequences adequately - they can only show examples.   The definitions are necessarily complex because the sequences generated by the MAC contain this complexity.   The HSMC diagrams are being removed from the baseline 9.12 because they are impossible to maintain.

	1293
	Y
	98
	7
	T
	R
	missing exchange - is CTS+PIFS - Mgmt+bcast not allowed?
	allow PIFS after CTS preceding BCAST frame
	Proposed Reject. The quoted exchange is already included as part of hcf-sequence.

	1292
	Y
	98
	8
	T
	C
	attributes not properly expressed
	attributes are supposed to appear after the frame type and start with a "+" - this line includes {frag ACK} and last ACK, which should be given as ACK+frag and ACK+last
	Proposed counter.  The frame and last are used as both attributes and non-terminals.  Renamed the non-terminals to frag-frame and last-frame.

	1294
	Y
	98
	14
	T
	A
	is it confusing to use frag as both an attribute and a non-terminal identifier?
	find another name for one of the two frags
	Proposed accept.  See 1292

	1295
	Y
	98
	17
	T
	A
	is it confusing to use last as both an attribute and a non-terminal identifier?
	find another name for one of the two lasts
	Proposed accept.  See 1292

	4555
	Y
	98
	
	ST
	R
	Attributes are not defined for Link Adaptation frames
	Define attributes MCS-req, MCS-feedback
	Proposed reject.  Merely defining attributes,  without using them to express exchange sequence syntax is meaningless.  

	4556
	Y
	98
	
	ST
	R
	Attributes are not defined for Implicit TxBF
	TRQ- Sounding request frame; CALstart - A frame with HT control field in which Calibration Postion is '01' and TRQ = '1'; Cal-sounding-response- A frame in which HT control field is present and Calibration Position is set to '10'; Cal-sounding-complete-A 
	Proposed reject.  Merely defining attributes,  without using them to express exchange sequence syntax is meaningless.  

	9992
	Y
	98
	
	ST
	C
	This section is missing the sequence for dual CTS case; i.e., when STBC STAs are present.
	Add to this section the following: " (* A STBC phase is the interval during which only STBC MCS rates are used *) stbc-phase = {stbc-allocated-time}  (* A non-STBC phase is the interval during which only non-STBC MCS rates are used for transmission *) non
	Proposed counter.  See the related submission for changes flagged with this CID.

	2510
	Y
	99
	16
	T
	R
	possibly missing [RTS CTS] here
	??
	Proposed reject.  cf-ack-piggybacked-qos-poll-sequence delivers an initial CF-Ack.   RTS/CTS/Data+CF-Ack is not a valid sequence.

	2511
	Y
	99
	23
	T
	A
	non-terminal "poll-sequence" is unused
	Fix wherever it should have been referenced, or delete it.
	Proposed accept.  Delete non-terminal.

	2512
	Y
	100
	2
	T
	C
	Notation "+(no-ack|block-ack)" undefined
	Change to "(+no-ack|+block-ack)"
	Proposed counter.  Define the syntax thus: "The syntax a+(b|c) where b and c are attributes is equivalent to (a+b) | (a+c).", as the original syntax is more readable.

	2513
	Y
	100
	11
	T
	R
	notation. Use EBNF notation
	1*{txop-sequence}
	Proposed reject. This changes the meaning to exactly one occurrance.

	5150
	Y
	100
	21
	dt
	C
	Data Ack is allowed to set nav before a TXOP at the beginning of TXOP sequence. (802.11 rev ma5.2, page 303 table 70, line 13 and page 304 line 25 and 28)
	change rules to allow Data | ack protection for TXOP (RTS CTS | CTS+self) to (RTS CTS | CTS+self | Data Ack)
	Proposed counter.  Insert the following term at the start of TXOP-part-requiring-ack: "Data+individual[+null] ".
This allows a txop-sequence to start data/ack if it so wishes.

	2517
	Y
	100
	38
	ST
	C
	undefined non-terminal
	define cf-ack-piggybacked-poll-sequence
	Proposed counter.  Term changed to: cf-ack-piggybacked-qos-poll-sequence

	2518
	Y
	100
	40
	ST
	C
	undefined non-terminal
	define cf-ack-piggybacked-data-sequence
	Proposed counter.  Term changed to: cf-ack-piggybacked-qos-data-sequence

	1296
	Y
	101
	7
	T
	A
	this font produces a "1" and an "l" which are nearly identical - the "1" is slightly shorter in height than the "l" - is it possible, within the confines of the IEEE 802 standards style formatting rules to switch to some font which more clearly differentiates the two characters?
	change fonts to allow visual differentiation between "1" and "l"
	Proposed accept.  Change l-sig to L-sig, and use courier new for the 1 preceeding {.

	2519
	Y
	101
	7
	T
	R
	notation. Use EBNF notation
	1*{initiator-sequence}
	Proposed reject. This changes the meaning to exactly one occurrance.

	2520
	Y
	101
	13
	T
	R
	notation. Use EBNF notation
	1*{initiator-sequence}
	Proposed reject. This changes the meaning to exactly one occurrance.

	5151
	Y
	101
	20
	T
	C
	Single ended L-sig protection is not allowed
	remove line 20 and 21
	Proposed counter.  Accept that single-ended L-sig protection is not defined.  However, the commenter refers to lines 20 and 21,  whereas line 19 contains the offending term.   Remove line 19.

	5146
	Y
	101
	27
	T
	A
	RTS+ CTS is not defined in the syntax
	Replace by RTS CTS
	Proposed accept

	9991
	Y
	101
	35
	T
	A
	nav-reset is missing double CF-Ends
	Change to "nav-reset = CF-End | [CF-End+CF-End]"
	Proposed accept.  Added the term: " (CF-End+non-QAP CF-End+QAP);" as an alternate.

	2521
	Y
	101
	37
	ST
	R
	From this point onward there are numerous errors in the EBNF. The fact that this definition was not done correctly indicates the design is too complex and confusing, and needs to be simplified.
	Simplify the design
	Proposed reject: The "design" is the result of a selection process that incorporated some features and excluded others from proposals submitted to TGn.   The set of features present has received broad support from TGn members.

	2522
	Y
	101
	43
	T
	C
	BA is undefined, either as a frame name or as a non-terminal
	define it
	Proposed counter.  Correct BA to BlockAck.

	2523
	Y
	101
	51
	ST
	A
	ht-ack-sequence is undefined
	define it. Perhaps it should be ht-ack-response (page 102 line 12)
	Proposed accept.

	9990
	Y
	101
	
	T
	A
	EIFS canceling is missing for l-sig-protection
	Add to line 24: "eifs-cancellation = CF-End |[ CF-End+CF-End]"
	Proposed accept.

	2525
	Y
	102
	2
	T
	C
	BA is undefined, either as a frame name or as a non-terminal
	define it
	Proposed counter.  Correct BA to BlockAck.

	2526
	Y
	102
	3
	ST
	A
	burst-BA-RD undefined
	define it
	Proposed accept.

	2527
	Y
	102
	12
	ST
	A
	ht-ack-response is unreferenced
	Perhaps it should be ht-ack-sequence (page 101 line 51)
	Proposed Accept.

	2528
	Y
	102
	18
	T
	R
	notation. Use EBNF notation
	1*{PPDU-not-requiring-response}
	Proposed reject. This changes the meaning to exactly one occurrance.

	2529
	Y
	102
	21
	T
	A
	"burst" defined as one or more PPDU-not-requiring-response, then used most places as "[burst]" 
	Change "[burst]" to "{PPDU-not-requiring-response}" wherever it appears
	Proposed accept.  Also corrected burst-BA-RD-BAR.

	2530
	Y
	102
	46
	T
	R
	notation. Use EBNF notation
	1*{frame-not-requiring-response+ampdu}
	Proposed reject. This changes the meaning to exactly one occurrance.

	2531
	Y
	102
	46
	T
	A
	ampdu is an attribute
	Match other attributes. This would be italic if my previous comment is rejected.
	Proposed accept.

	2532
	Y
	102
	53
	T
	C
	Notation "+(no-ack|block-ack)" undefined
	Change to "(+no-ack|+block-ack)"
	Proposed counter.  Define the syntax thus: "The syntax a+(b|c) where b and c are attributes is equivalent to (a+b) | (a+c).", as the original syntax is more readable.

	2533
	Y
	103
	5
	ST
	C
	What seems to be desired here is an A-MPDU with an implicit BAR somewhere in it
	Change to:
BlockAckReq |
({Data+QoS+ampdu} 1*{Data+QoS+implicit-bar+ampdu {Data+QoS+ampdu}}) +ampdu-end
	Proposed counter.  Other comment simplified this because all data frames will carry the implicit-bar.

	34
	Y
	103
	7
	T
	C
	For the Implicit BAR case, the transmitter should unify the Ack policy of all MPDUs in the A-MPDU to "normal Ack". That will give diversity effect to the receiver to know that it shall send a BA frame. 
	Delete {Data+QoS+ampdu} in line 7. 
	Proposed counter.   While accepting this specific instance, the same change should be made throughout 9.12 for both implicit BAR and RD cases.

	7886
	Y
	103
	7
	DT
	A
	9.10.7.7 says "All frames within an A-MPDU aggregate shall have the same ack policy setting.". This is good to deliver BAR in a robust manner. The definition of PPDU-BAR seems to be inconsistent with this.
	Remove {Data+QoS+ampdu}
	Proposed accept.  Covered by CID 34.

	35
	Y
	103
	10
	T
	A
	For the Implicit BAR case, the transmitter should unify the Ack policy of all MPDUs in the A-MPDU to "normal Ack". That will give diversity effect to the receiver to know that it shall send a BA frame. 
	Change the sentence in lines 10-11 from "..., or 1 or more Data frames with requiring implicit BAR.*)" to "..., or all Data frames requiring implicit BAR.*)". 
Also, delete {Data+QoS+ampdu} in line 17. 
	Proposed accept.  Covered by CID 34.

	2534
	Y
	103
	13
	T
	C
	Use of "<>" notation incorrect, as there is only one choice within the <>'s
	Replace the <> with ()
	Proposed counter.  The use of this notation has been discontinued.

	7887
	Y
	103
	17
	DT
	A
	9.10.7.7 says "All frames within an A-MPDU aggregate shall have the same ack policy setting.". This is good to deliver BAR in a robust manner. The definition of PPDU-BA-BAR seems to be inconsistent with this.
	Remove {Data+QoS+ampdu}
	Proposed accept.  Covered by CID 34.

	2535
	Y
	103
	24
	ST
	R
	This definition doesn't allow Data both before and after the BlockAck in the A-MPDU
	Change to:
BlockAck |
(BlockAck+ampdu 1*{Data+QoS(+no-ack|+block-ack)+ampdu})+ampdu-end |
(1*{Data+QoS(+no-ack|+block-ack)+ampdu} BlockAck+ampdu {Data+QoS(+no-ack|+block-ack)+ampdu})+ampdu-end
	Proposed reject.  Changes being discussed in other ad-hocs limit the order of what goes into an A-MPDU so that any response frame occurs first.

	2536
	Y
	103
	35
	T
	A
	(BlockAck|BlockAck) !!
	Replace with just BlockAck, or perhaps "(BlockAck|BlockAckReq)"
	Proposed accept. Change to: ""(BlockAck|BlockAckReq)""

	2537
	Y
	103
	36
	ST
	R
	Sequence here doesn't allow Data w/o RD both before and after the Data w/RD
	Change the <…> to:
({Data+QoS+ampdu} Data+QoS+RD+ampdu {Data+QoS[+RD]+ampdu}) +ampdu-end
	Proposed reject.   D1.02 says: "The RDG/More PPDU field shall be set to the same value in all HT Control fields present in a PPDU"

	7888
	Y
	103
	46
	DT
	A
	9.10.7.7 says "All frames within an A-MPDU aggregate shall have the same ack policy setting.". This is good to deliver BAR in a robust manner. The definition of PPDU-RD-BAR seems to be inconsistent with this.
	Remove Data+QoS+RD+ampdu and "[" and "]" enclosing "implicit-bar".
	Proposed accept.  Covered by CID 34.

	2538
	Y
	103
	47
	DT
	C
	This expression reduces to <a b | c d> which is totally undefined by the notation and EBNF rules.
	Rewrite this one within the rules. There are three cases: (1) +RD, then +implicit-bar; (2) +implicit-bar, then +RD, (3) +implicit-bar+RD. It would look like this:
({Data+QoS+ampdu} Data+QoS+RD+ampdu {Data+QoS[+RD]+ampdu} Data+QoS+implicit-bar[+RD]+ampdu {
	Proposed counter.  the <> notation has been removed.  Where it served a grouping  function, the ( ) notation is used.

	2541
	Y
	104
	7
	T
	A
	Use of "<>" notation incorrect, as there is only one choice within the <>'s
	Replace the <> with ()
	Proposed accept.

	2540
	Y
	104
	8
	T
	A
	unmatch parentheses
	Suggest the matching right parenthesis belongs at end of line 10
	Proposed accept.

	2542
	Y
	104
	12
	T
	A
	No other rule in the EBNF allowed the BlockAckReq to come before the BlockAck
	Replace the <> with ()
	Proposed accept.

	2544
	Y
	104
	16
	T
	A
	Use of "<>" notation incorrect, as there is only one choice within the <>'s
	Replace the <> with ()
	Proposed accept.

	2543
	Y
	104
	17
	T
	C
	unmatch parentheses
	Suggest the matching right parenthesis belongs at end of line 19
	Proposed counter.  The second term has been simplified,  so the unmatched left parenthesis should be removed

	2545
	Y
	104
	20
	ST
	A
	The definition of PPDU-BA-RD-BAR doesn't match what the comment says it should be
	fix either the comment or the definition
	Proposed accept.  Modified definition and comment to match changes proposed elsewhere.  See also CID 34.

	2546
	Y
	104
	23
	ST
	A
	unreferenced nonterminal psm-sequence
	add a production using it
	Proposed accept.  Add psmp-sequence as an alternative term at the end of initiator-sequence.

	2547
	Y
	104
	23
	T
	C
	non-last-psmp should be allowed to repeat
	1*{non-last-psmp}
	Proposed counter.  "{non-last-psmp}" - i.e. there is no need for a lower limit of 1. 

	2548
	Y
	104
	45
	ST
	R
	This definition doesn't allow Data both before and after the MTBA in the A-MPDU
	fix either the comment or the definition
	Proposed reject.  Changes being discussed in other ad-hocs limit the order of what goes into an A-MPDU so that any response frame occurs first.

	4557
	Y
	104
	
	ST
	C
	 Frame exchange sequence for Implicit TxBF are not defined
	Define frame exchange sequences based on section 9.20.2
	See 4558

	4558
	Y
	104
	
	ST
	C
	 Frame exchange sequence for link adaptation are not defined
	Define frame exchange sequences based on 9.19.1,9.19.2,9.19.3
	Proposed counter.  Exchanges showing aspects of implicit and explicit beamforming have been added as shown in the submission.

	4559
	Y
	104
	
	ST
	R
	Frame exchange sequence for MIMO power save are not defined
	Define frame exchange sequences for MIMO power save
	Proposed reject.  These sequences do not attempt to illustrate MLME operation.

	4560
	Y
	104
	
	ST
	R
	Frame exchange sequence for PCO operation are not defined
	Define frame exchange sequences for PCO operation
	Proposed Reject. See CID 9995.

	4561
	Y
	104
	
	ST
	A
	Frame exchange sequence for ZLF are not defined
	Define frame exchange sequence based on 9.22
	Proposed accept

	4562
	Y
	104
	
	ST
	A
	Frame exchange sequence for Explicit Tx BF are not defined
	Define frame exchange sequence based on 9.20.3
	Proposed accept

	9993
	Y
	104
	
	ST
	R
	Add CTS-2-Self option to PSMP sequence.
	
	Proposed reject.  This is already generated by ht-TXOP-sequence from nav-protected-sequence, from nav-set


Proposed Edits to 9.12

TGn Editor: change 9.12 as shown by change tracking below, after removal of the (CID nnnn) comments:
Submission note:  the (CID nnnn) comment relate changes to the proposed comment resolutions shown above. 

· MAC sublayer functional description

· Frame exchange sequences

Change 9.12 as follows:

· REVma D7.0 has been modified to include a new version of this subclause based on text from which this version was derived. However, the REVma D7.0 version does not include the editorial changes made below in resolution of LB84 comments. These changes now become “change” instructions for paragraphs common to both, and “insert” instructions for material added by this ammendment.

The allowable frame exchange sequences are defined using an extension of the EBNF format as defined in ISO/IEC 14977: 1996(E). The elements of this syntax that are used here are:

· [a] = a is optional

· {a} = a is repeated zero or more times

· n{a} = a is repeated n or more times. For example, 3{a} requires 3 or more “a”.

· a|b = a xor b (CID 5147)
· () = grouping, so “a (b|c)” is equivalent to “a b | a c”

· (* thisa *) = “a” is a comment*). Comments are placed before the text they relate to.

· <> = order of frames not relevante.g.. For example, <a b> is either “a b” or “b a” (CID 2494)
· A rule is terminated by a semicolon “;”

· Whitespace is not significant, but itis used to highlight the nesting of grouped terms.

Two types of terminals are defined:

· Frames:   A frame is shown in Bold, and identified by its type/subtypee.g.. For example, Beacon, and Data. Frames are shown in an initial capital letter.

· Attributes: Attributes are shown in italic. An attribute is introduced by the “+” character. The attribute specifies a condition that applies to the frame that precedes it.   Where there are multiple attributes applied, they are generally ordered in the same order of the fields in the frame they refer to. Attributes are shown in italic. The syntax a+(b|c) where b and c are attributes is equivalent to (a+b) | (a+c). (CID 2512)
Non-terminals of this syntax are shown in a normal font, a sequence of words joined by hyphense.g.. For example, cf-frame-exchange-sequence.

The attributes are defined in Table 76.

	· Attributes applicable to frame exchange sequence definition  

	Attribute
	Description

	ampdu
	Frame is part of an A-MPDU aggregate

	ampdu-end
	Frame is the last frame in an A-MPDU aggregate

	block-ack
	QoS Data frame has Ack Policy set to Block Ack

	broadcast
	Frame RA is the broadcast address

	CF
	Beacon contains a CFP element

	CF-Ack
	Data type CF-Ack subtype bit set to 1 (Ed: CID 626) or CF-End+CF-Ack frame

	CF-Poll
	Data type CF-Poll subtype bit set to 1 (Ed: CID 626) 

	csi
	A Management Action frame carrying channel state feedback (either channel state information, uncompressed or compressed steering matrices). (CID 4558)

	csi-request
	A +HTC frame with the Feedback Request field set to a value > 0 (CID 4558)

	delayed
	BlockAck or BlockAckReq under a delayed policy

	delayed-no-ack
	BlockAck or BlockAckReq frame has No Ack Ack Policy

	DTIM
	Beacon is a DTIM

	frag
	Frame has its More Fragments field set to 1

	group
	Frame RA has i/g Individual/Group (CID 5149) bit set to 1

	HTC (CID 4077)
	+HTC frame, i.e., a QoS Data or Control frame with the Order field of the Frame Control field set to 1

	implicit-bar
	QoS Data frame in an A-MPDU with Normal Ack Ack Policy

	individual
	Frame RA has i/g bit set to 0

	last
	Frame has its More Fragments field set to 0

	L-sig
	L-sig duration not equal to PPDU duration

	MA
	Management Action frame embedding, i.e. a +HTC QoS Null Data frame in which the MA subfield of the High Throughput Control field is set to 1

	mfb
	A +HTC frame with the MFB field is not set to all ones (CID 4558)

	more-psmp
	A PSMP frame with the More PSMP field set to 1

	mrq
	A +HTC frame with the MRQ field set to 1 (CID 4558)

	mtba
	Ack Policy of QoS data frame is set to MTBA

	ndp-announce
	A +HTC frame with the NDP Announcement field set to 1 (CID 4558)

	no-ack
	QoS Data frame has Ack Policy set to No Ack

	no-more-psmp
	A PSMP frame with the More PSMP field set to 0

	normal-ack
	QoS Data frame has Ack Policy set to Normal Ack

	non-QAP
	Frame is transmitted by a non-AP QSTA (CID 9992)

	non-stbc
	PPDU TXVECTOR STBC parameter is set to 0 (CID 9992)

	null
	Data type Null Data subtype bit set

	pifs
	Frame is transmitted usingfollowing a PIFS

	QAP
	Frame is transmitted by a QAP

	QoS
	Data type QoS subtype bit set

	RD
	Frame includes an HT control field in which the RD subfield is set to 1

	self
	Frame RA = TA

	sounding
	PPDU TXVECTOR NOT_SOUNDING parameter present and set to 0 (CID 4558)

	stbc
	PPDU TXVECTOR STBC parameter is set to a value >0 (CID 9992)

	trq
	Frame is a +HTC frame with the TRQ field set to 1 (CID 4558)


The allowable frame exchange sequence is defined by the rule frame-sequence. Except where modified by the pifs attribute, frames are separated by a SIFS.

(* This rule defines all the allowable frame exchange sequences *)

frame-sequence = 
([CTS+self] (Management+broadcast | Data + group)) |


([CTS+self | (RTS CTS) | PS-Poll] {frag-frame Ack} last-frame Ack) |


(PS-Poll Ack) |


([Beacon + DTIM ] {cf-sequence} [CF-End [+CF-Ack]]) |


hcf-sequence;

(* A frag-frame is a non-final part of a directed an individually addressed MSDU or MMPDU *)

frag-frame = 
(Data|Management)+individual+frag;

(* This is the last (or only) part of a a directed individually addressed MSDU or MMPDU *)

last-frame = 
(Data|Management)+individual+last;

(* A cf-sequence expresses all the sequences that may be generated within a contention free period.   The first frame in this sequence is sent by the AP. *)

cf-sequence =
(*Broadcast *)


Beacon Management+broadcast | Data+group [+QoS] | (*Broadcast*)


(* CF poll with data *)


(Data+individual+CF-Poll [+CF-Ack] (* CF Poll without data *)


(Data+individual+CF-Ack [Data+null+CF-Ack] | 



Data+null+CF-Ack)) 
|


(* CF poll without data *)


Data+individual+null+CF-Poll [+CF-Ack] (* CF poll with data *)



(Data+null |



(Data+individual (Data+null+CF-Ack | Ack))) |


(* individual management *)


(Management+individual Ack) | (* individual management *)


(* All the sequences initiated by an HC *)


hcf-sequence;
(* All the sequences initiated by an HC *)

(* An hcf-sequence represents all the sequences that may be generated under HCCA. The sequence may be initiated by an HC within a CFP, or it may be initiated by a QSTA using EDCA channel access. *)

hcf-sequence =
([CTS+self] 1{(Data+group [+QoS]) | Management+broadcast)+pifs} |


([CTS+self] 1{TXOP-sequence}) |


(* HC only, polled TXOP delivery *)


([RTS CTS] non-cf-ack-piggybacked-qos-poll-sequence) |


(* HC only, polled TXOP delivery *)


cf-ack-piggybacked-qos-poll-sequence |


(* HC only, self TXOP delivery or termination *)


Data+self+null+CF-Poll+QoS;



(* A poll-sequence is the start of a polled TXOP, in which the HC delivers a polled TXOP to a QSTA. The poll may or may not piggyback a CF-Ack according to whether the previous frame received by the HC was a Data frame. *)

poll-sequence =
non-cf-ack-piggybacked-qos-poll-sequence | 


cf-ack-piggybacked-qos-poll-sequence;

(* A cf-ack-piggybacked-qos-poll-sequence is the start of a polled TXOP that also delivers a CF-Ack.   There are two main variants, polls that deliver data, and therefore need acknowledgement, and polls that do not. *) 

cf-ack-piggybacked-qos-poll-sequence=


(qos-poll-requiring-no-ack+CF-Ack (




[CTS+self] polled-TXOP-content | 



polled-TXOP-termination)) |


(qos-poll-requiring-ack+CF-Ack (



Ack (




polled-TXOP-content | 




polled-TXOP-termination)) |


cf-ack-piggybacked-qos-data-sequence);

(* A non-cf-ack-piggybacked-qos-poll-sequence is the start of a polled TXOP that does not deliver a CF-Ack.   Except for this, it is identical to the CF-Ack version. *) 

non-cf-ack-piggybacked-qos-poll-sequence=


(qos-poll-requiring-no-ack (



[CTS+self] polled-TXOP-content | 



polled-TXOP-termination)) |


(qos-poll-requiring-ack (



Ack (




polled-TXOP-content | 




polled-TXOP-termination)) |


cf-ack-piggybacked-qos-data-sequence);

(* This sequence is the delivery of a single frame that is the TXOP poll frame, which does not require acknowledgement, either because the frame carries no data, or because the frame carries data that does not require immediate acknowledgement. *)

qos-poll-requiring-no-ack = 
Data+null+CF-Poll+QoS |


Data+individual+CF-Poll+QoS+(no-ack|block-ack); 

(* A qos-poll-requiring-ack is the delivery of a single frame that is a TXOP poll frame, but also carries data that requires immediate acknowledgement. *) 

qos-poll-requiring-ack = 
Data+individual+CF-Poll[+CF-Ack]+QoS+normal-ack;

(* Polled-TXOP-content is what may occur after the delivery of a polled TXOP. A QSTA transmits the first frame in this sequence *)

polled-TXOP-content = 
1{TXOP-sequence} [polled-TXOP-termination];

(* A polled-TXOP-termination may be used by a QSTA to terminate the polled TXOP.   The data frame is addressed to the HC, which regains control of the medium and may re-use any unused polled TXOP duration. *)

polled-TXOP-termination = Data+individual+null+QoS+normal-ack Ack;

(* A TXOP (either polled or EDCA) may be filled with TXOP-sequences, which are initiated by the TXOP holder. *)

TXOP-sequence = 
(((RTS CTS) | CTS+self) Data+individual+QoS+(block-ack|no-ack)) |


[RTS CTS] (TXOP-part-requiring-ack TXOP-part-providing-ack) |


[RTS CTS] (Management|(Data+QAP))+individual Ack |


[RTS CTS] (BlockAckReq BlockAck) |


ht-TXOP-sequence;

(* These frames require acknowledgement *)

TXOP-part-requiring-ack = Data+individual[+null]
 | (CID 5150)


Data+individual[+null]+QoS+normal-ack |


BlockAckReq+delayed |


BlockAck+delayed;

(* These frames provide acknowledgement to the TXOP-part-requiring-ack *)

TXOP-part-providing-ack=
Ack |


(* An HC responds with a new polled TXOP on expiry of current TXOP *)


cf-ack-piggybacked-qos-poll-sequence | 



(* An HC responds with CF-Ack and its own data on expiry of TXOP *)


cf-ack-piggybacked-qos-data-sequence | 


Data+CF-Ack;

(* An HC has received a frame requiring Ack with a duration value indicating the end of the TXOP.   The HC continues the CAP by transmitting its own data. *)

cf-ack-piggybacked-qos-data-sequence =


(Data+individual+CF-Ack+QoS+(no-ack|block-ack) polled-TXOP-content) |


(Data+individual+CF-Ack+QoS+normal-ack (



Ack polled-TXOP-content |



Data+CF-Ack |



cf-ack-piggybacked-qos-poll-sequence));

Insert the following paragraphs after the term starting “cf-ack-piggybacked-qos-data-sequence”:

(* The ht-TXOP-sequence describes the additional sequences that may be initiated by an HT STA that is the holder of a TXOP *)

ht-TXOP-sequence =
L-sig-protected-sequence | 


long-nav-protected-sequence | 


nav-protected-sequence |


dual-cts-protected-sequence | (CID 9992)


1{initiator-sequence};

(* an L-sig-protected-sequence is a sequence protected using the L-sig TXOP protection feature *)

L-sig-protected-sequence = L-sig-protection-set 1{initiator-sequence} eifs-reset;

(* An eifs-cancellation sequence is transmitted at the end of an L-sig-protected-sequence in order to reset the EIFS state of non-HT STA. The L-sig duration expires before the eifs-cancellation sequence starts. *)

eifs-reset = 
CF-End | (CF-End+non-QAP CF-End+QAP);
(* a long-nav-protected sequence is a sequence protected using the LongNAV protection feature, which consists of setting the NAV, performing one or more initiator-sequences and then resetting the NAV if time permits, or resetting EIFS if non-HT devices are present (CID 9994). *)

long-nav-protected-sequence = nav-set 1{initiator-sequence} [nav-reset | eifs-reset (CID 9994)];

(* nav-protected-sequence starts with a sequence that sets the NAV, followed by sequences initiated by the TXOP holder, followed by an eifs-reset sequence if non-HT devices are present. *)




nav-protected-sequence = nav-set 1{initiator-sequence} [eifs-reset] (CID 9994);

(* (CID 9992) a dual-cts-protected-sequence is a sequence protected using the dual CTS protection feature *)

dual-cts-protected-sequence = dual-cts-nav-set 1{initiator-sequence};

(* (CID 9992)a dual-cts-nav-set is an initial exchange that establishes NAV protection using dual CTS protection.

dual-cts-nav-set = 
(* A dual CTS initiated by a non-AP STA that is not STBC capable *)


(RTS+non-stbc+non-QAP CTS+non-stbc+QAP CTS+stbc+pifs+QAP) |


(* A dual CTS initiated by a non-AP STA that is STBC capable *)


(RTS+stbc+non-QAP CTS+stbc+QAP CTS+non-stbc+QAP) |


(* An STBC initiator-sequence (i.e., containing STBC PPDUs) transmitted by the QAP is protected by non-STBC CTS to self *)


(CTS+self+non-stbc+QAP) |


(* A non-STBC initiator-sequence transmitted by the QAP is protected by STBC CTS to self *)


(CTS+self+stbc+QAP);

(* an ma-frame represents a management action frame embedded in a QoS Null Data frame using MA embedding *)

ma-frame =
Data+HTC+MA+QoS+null; (CID 7608)

(* This is the sequence of frames that establish protection using the L-sig TXOP protection method *)

L-sig-protection-set =
(RTS+L-sig[+HTC (CID 4077)] CTS+L-sig[+HTC (CID 4077)]) |


(RTS+L-sig[+HTC] CTS+L-sig[+HTC]+ampdu ma-frame+ampdu+ampdu-end) | (CID 7608) (CID 5151)


(Data+individual+L-sig [+HTC (CID 4077)][+null][+QoS+normal-ack] Ack+L-sig) |


(Data+individual+L-sig [+HTC (CID 4077)][+null][+QoS+(normal-ack|block-ack)]) |


(Data+group+L-sig [+null][+QoS]) |


(BlockAckReq+L-sig[+HTC (CID 4077)] (BlockAck[+HTC (CID 4077)]|Ack)+L-sig) |


(BlockAck+L-sig[+HTC (CID 4077)] Ack);

(* These are the series of frames that establish NAV protection for an HT sequence *)

nav-set =
(RTS[+HTC (CID 4077)] CTS[+HTC (CID 4077)]) |


(RTS[+HTC] CTS[+HTC]+ampdu ma-frame+ampdu+ampdu-end) | (CID 7608)


CTS+self |


(Data[+HTC (CID 4077)]+individual[+null][+QoS+normal-ack] Ack) |


Data[+HTC (CID 4077)]+individual[+null][+QoS+(normal-ack|block-ack)] |


Data+group[+null][+QoS] |


(BlockAckReq[+HTC (CID 4077)] (BlockAck[+HTC (CID 4077)]|Ack)) |


(BlockAck[+HTC (CID 4077)] Ack);

nav-reset = 
CF-End | (CF-End+non-QAP CF-End+QAP); (CID 9991)
(* This is an initiator sequence. The different forms arise from whether the initiator transmits a frame that requires a BlockAck (BA), and whether it delivers a reverse direction grant.   When a reverse direction grant is delivered, the response is distinguished according to whether it demands a BlockAck response from the initiator or not. *)

initiator-sequence = 
(* No BA expected, no RD granted *)


burst 


(* BlockAckReq (BAR) delivered, BA expected. No RD *)


burst-BAR BlockAck | (CID 2522)

(* No BAR delivered, RD granted *)


(burst-RD
(



burst |




burst-BAR initiator-sequence-BA


)


) |


(burst-RD-BAR Ack) |


(burst-RD-BAR 
(



burst-BA |



burst-BA-BAR initiator-sequence-BA


)


) |


ht-ack-sequence |

psmp-sequence | (CID 2546)


link-adaptation-exchange ; (CID 4558 et al)

(* This is the same as the initiator-sequence, except the initiator is constrained to generate a BlockAck (BA) response because a previous reverse direction response contained a BAR *)

initiator-sequence-BA = 
burst-BA |


(burst-BA-BAR BlockAck) |


(burst-BA-RD 
(



burst |



burst-BAR initiator-sequence-BA


)


) |


(burst-BA-RD-BAR Ack) |


(burst-BA-RD-BAR (



burst-BA |



burst-BA-BAR initiator-sequence-BA


)


);

(* These are sequences that occur within an ht-TXOP-sequence that have an ack response (CID 2523) *)

ht-ack-sequence =
(BlockAck+delayed[+HTC (CID 4077)] Ack) |


(BlockAckReq+delayed[+HTC (CID 4077)] Ack) |


(Data[+HTC (CID 4077)]+individual[+null][+QoS+normal-ack] Ack);

(* A burst is a sequence of 1 or more packets, none of them requiring a response *)

burst = 
1{PPDU-not-requiring-response};

(* A burst containing a BAR *)

burst-BAR = 
{PPDU-not-requiring-response} PPDU-BAR;

(* A burst containing a BA *)

burst-BA = 
PPDU-BA {PPDU-not-requiring-response} (CID 2529);
(* A burst containing a BA and BAR, either in the same packet, or in separate packets. *)

burst-BA-BAR = 
(PPDU-BA {PPDU-not-requiring-response} PPDU-BAR) | (CID 2529)

PPDU-BA-BAR;

(* A burst delivering an RD grant *)

burst-RD = 
{PPDU-not-requiring-response} PPDU-RD; (CID 2529)
(* A burst containing a BAR and delivering an RD grant *)

burst-RD-BAR = burst PPDU-RD-BAR;

(CID 2526)

(* A burst containing a BA and delivering an RD grant *)

burst-BA-RD =
(PPDU-BA {PPDU-not-requiring-response} PPDU-RD) | (CID 2529)


PPDU-BA-RD;

(* A burst containing a BAR and BA and delivering an RD grant *)

burst-BA-RD-BAR =
(PPDU-BA {PPDU-not-requiring-response} PPDU-RD-BAR) | (CID 2529)

PPDU-BA-RD-BAR;

(* A PPDU not requiring a response is either a single frame not requiring response, or an A-MPDU of such frames.*)

PPDU-not-requiring-response =


frame-not-requiring-response |


1{frame-not-requiring-response+ampdu}+ampdu-end;

(* A frame not requiring response is one of the delayed BA policy frames sent under “no ack” Ack Policy, or Data that doesn’t require an immediate ack, or a frame sent using MA embedding. (CID 7608) 

A frame-not-requiring-response may be included with any of the following sequences in any position, except the initial position when this contains a BlockAck or Multi-TID BlockAck: PPDU-BAR, PPDU-BA-BAR, PPDU-BA, PPDU-RD, PPDU-RD-BAR, PPDU-BA-RD-BAR, psmp-ppdu *)

frame-not-requiring-response =


BlockAck[+HTC (CID 4077)]+delayed-no-ack |


BlockAckReq[+HTC (CID 4077)]+delayed-no-ack |


Data[+null][+HTC (CID 4077)]+QoS+(no-ack|block-ack) |

ma-frame; (CID 7608)

(* A PPDU containing a BAR is either a non-A-MPDU BAR, or an A-MPDU containing Data carrying implicit BAR *). (CID 2494)
PPDU-BAR=
BlockAckReq[+HTC (CID 4077)] |



(1{Data[+HTC (CID 4077)]+QoS+implicit-bar+ampdu} 

+ ampdu-end); (CID 34)
(* A PPDU containing both BA and BAR is an A-MPDU that contains a BA, plus either a BlockAckReq frame, or 1 or more Data frames carrying implicit BAR. *) (CID 2494)

PPDU-BA-BAR=

BlockAck[+HTC (CID 4077)]+ampdu 

(




BlockAckReq[+HTC (CID 4077)]+ampdu | 




1{Data[+HTC (CID 4077)]+QoS+implicit-bar+ampdu} (CID 34)


) + ampdu-end;

(*A PPDU containing BA is either a non-A-MPDU BlockAck, or an A-MPDU containing a BlockAck, and also containing data that does not carry implicit BAR. *)

PPDU-BA=
BlockAck[+HTC (CID 4077)] |


( (CID 2494)


BlockAck[+HTC (CID 4077)]+ampdu



1{Data[+HTC (CID 4077)]+QoS+(no-ack|block-ack)+ampdu}


) + ampdu-end;

(* A PPDU delivering an RD grant, but not delivering a BAR is either a Data frame, not requiring immediate acknowledgement, or a BlockAck or BlockAckReq, not requiring immediate acknowledgement *).

PPDU-RD=
Data+HTC (CID 4077)[+null]+QoS+(no-ack|block-ack)+RD |


(BlockAck|BlockAckReq (CID 2536))+HTC (CID 4077)+delayed-no-ack+RD |


( (CID 2494)


1{Data+HTC (CID 4077)+QoS+RD+ampdu}



) + ampdu-end;

(* A PPDU containing a BAR and delivering an RD grant is either an non-A-MPDU BlockAckReq frame, or an A-MPDU containing at least one Data frame with RD and implicit-bar. (CID 34) *)

PPDU-RD-BAR=
BlockAckReq+HTC (CID 4077)+RD |



( (CID 2494)



1{Data+HTC (CID 4077)+QoS+implicit-bar+
RD+ampdu}




) + ampdu-end;

(CID 2526)
(* A PPDU containing a BA and granting RD is either an unaggregated BlockAck or an A-MPDU that contains a BlockAck and at least one data frame containing RD, but not implcit BAR. *)

PPDU-BA-RD
=
BlockAck+HTC+RD |





( (CID 2494)


BlockAck+ampdu (


1{
Data+HTC+QoS+(no-ack|block-ack)+RD+ampdu}


)


) + ampdu-end;





(* (CID 2545) A PPDU containing a BA, BAR and granting RD is an A-MPDU that contains a BlockAck and either an explicit BAR (and no data frames) or data frames carrying the implicit BAR. The RD attribute is present in all frames carrying an HT Control field, and at least one of these frames is present. This constraint is not expressed in the syntax below.(CID 34) *)

PPDU-BA-RD-BAR=
( (CID 2494)




BlockAck[+HTC (CID 4077)+RD]+ampdu



BlockAckReq[+HTC (CID 4077)+RD]+ampdu


) + ampdu-end |


( (CID 2494)




BlockAck[+HTC (CID 4077)+RD]+ampdu (CID 34) (CID 2542)



1{
Data[+HTC+RD] (CID 4077)+QoS+implicit-bar+ampdu}


) + ampdu-end;

(* A PSMP sequence is a sequence of PSMP periods ending with a last-psmp *)

psmp-sequence = 
{non-last-psmp} (CID 2547) last-psmp;

non-last-psmp = 
PSMP+more-psmp+QAP downlink-phase uplink-phase;

last-psmp = 
PSMP+no-more-psmp+QAP downlink-phase uplink-phase;

(* The downlink phase is a sequence of allocations to STA as defined in the 
PSMP frame during which they may expect to receive. *)

downlink-phase = 
{psmp-allocated-time};

(* The uplink phase is a sequence of allocations to STA as defined in the PSMP
frame during which they are allowed to transmit *)

uplink-phase = 
{psmp-allocated-time};

(* During a time allocation, one or more packets may be transmitted of
contents defined by psmp-ppdu *)

psmp-allocated-time = 
1{psmp-ppdu};

(* The packets that may be transmitted during PSMP are: isolated MTBA or MTBAR frames, or an A-MPDU containing an optional MTBA and one or more data frames sent under the MTBA Ack Policy. *)

psmp-ppdu =
MTBA |


MTBAR |


( (CID 2494)


[MTBA+ampdu]



1{Data[+HTC (CID 4077)]+individual+QoS+mtba+ampdu};


) + ampdu-end;
(* (CID 4557, 4558, 4559, 4561, 4562) A link adaptation exchange is a frame exchange sequence in which on the air signaling is used to control or return the results of link measurements so that the initiator device can choose effective values for its TXVECTOR parameters. *)

link-adaptation-exchange =



mcs-adaptation |


implict-txbf |


explicit-txbf;

(* (CID 4558) An mcs-adaptation exchange includes an MCS measurement request and subsequent MCS feedback. The MCS request and MCS feedback may be present in any +HTC frame. The exchange can occur either as a fast exchange, in which the feedback is supplied in a response frame, an exchange in which the response is supplied along with some other data frame within the same TXOP, or is supplied in a subsequent TXOP won by the MCS responder. Only the fast response is shown in the syntax that follows.*)

mcs-adaptation = 
(RTS+HTC+mrq CTS+HTC+mfb) |


(Data+HTC+QoS+mrq+normal-ack Ack+HTC+mfb) |


(BlockAckReq+HTC+mrq (BlockAck+mfb | Ack+HTC+mfb)) |


(BlockAck+HTC+mrq+delayed Ack+HTC+mfb);

(* (CID 4557, 4558, 4561) An implicit txbf starts with the transmission of a request to sound the channel. The initiator measures the channel based on the sounding packet and updates its steering matrices based on its observations of the sounding packet. No channel measurements are sent over the air.*)

implict-txbf = 



(RTS+HTC+trq (CTS+sounding | CTS+HTC+ndp-announce NDP)) |


(Data+HTC+trq+QoS+normal-ack 



(Ack+sounding | Ack+HTC+ndp-announce NDP)


) |


(BlockAckReq+HTC+trq 



(BlockAck+sounding | 



BlockAck+HTC+ndp-announce NDP



)


) |


(BlockAck+HTC+trq+delayed 



(Ack+sounding | 



Ack+HTC+ndp-announce NDP



)


) 


(* The trq/sounding protocol also operates within aggregates. In this case the TRQ is carried in all +HTC frames (of which there has to be at least one) within the TRQ initiator’s transmission. The response PPDU is either a sounding PPDU, or carries at least one +HTC frame with an ndp-announce, in which case the following PPDU is an NDP sounding PPDU. The following syntax is an simplified representation of this sequnce. *)


([BlockAck+HTC+trq+ampdu] {Data+HTC+trq+QoS+ampdu}+ampdu-end)


(



([BlockAck+HTC+ampdu] 




{Data+HTC+QoS+ampdu}+ampdu-end+sounding)




) |


(



([BlockAck+HTC+ndp-announce+ampdu]



{Data+HTC+ndp-announce+QoS+ampdu}+ampdu-end)




) NDP


);

(* (CID 4558, 4561, 4562)During operation of explicit txbf, there are three encodings of feedback information. These are not distinguished here and are all identified by the csi attribute. The feedback position may be: immediate, aggregate or unsolicited. Immediate feedback follows a SIFS after a CSI request, identified by the csi-request attribute. Aggregate feedback occurs during an aggregate within the same TXOP, and may accompany Data frames in the same PPDU. Unsolicited feedback occurs during a subsequent TXOP during which the CSI responder is TXOP intiator. Only immediate feedback is described in the syntax below. The frame indicating any csi-request is carried in a sounding PPDU or followed by an NDP. The CSI response is aggregated using MA embedding with the CTS, BlockAck, or Ack response frame. *)

explicit-txbf =
(



(RTS+HTC+csi-request+sounding | 



(RTS+HTC+csi-request+ndp-announce NDP))



(CTS+ampdu Data+HTC+MA+QoS+null+csi+ampdu-end)


) |



(Data+HTC+csi-request+QoS+normal-ack+sounding |



(Data+HTC+csi-request+QoS+normal-ack+ndp-announce




NDP ))


(Ack+ampdu Data+HTC+MA+QoS+null+csi+ampdu-end)


) |



(BlockAckReq+HTC+csi-request+sounding | 



BlockAckReq+HTC+csi-request+ndp-announce NDP)



(BlockAck+ampdu 


Data+HTC+MA+QoS+null+csi+ampdu-end)


) |



(BlockAckReq+HTC+csi-request+delayed+sounding | 



(BlockAckReq+HTC+csi-request+ndp-announce+delayed




NDP))



(Ack+ampdu Data+HTC+MA+QoS+null+csi+ampdu-end)


) ;


Version without change bars

For reference,  as the change marking has been added automatically,  and sometimes it didn’t result in a particuarly useful change tracking,  the resulting section 9.12 is shown without tracking below.  This section is provided for information only, and doesn’t form part of any motion to adopt.

· MAC sublayer functional description

· Frame exchange sequences

Change 9.12 as follows:

· REVma D7.0 has been modified to include a new version of this subclause based on text from which this version was derived. However, the REVma D7.0 version does not include the editorial changes made below in resolution of LB84 comments. These changes now become “change” instructions for paragraphs common to both, and “insert” instructions for material added by this ammendment.

The allowable frame exchange sequences are defined using an extension of the EBNF format as defined in ISO/IEC 14977: 1996(E). The elements of this syntax that are used here are:

· [a] = a is optional

· {a} = a is repeated zero or more times

· n{a} = a is repeated n or more times. For example, 3{a} requires 3 or more “a”.

· a|b = a xor b (CID 5147)

· () = grouping, so “a (b|c)” is equivalent to “a b | a c”

· (* thisa *) = “a” is a comment*). Comments are placed before the text they relate to.

· <> = order of frames not relevante.g.. For example, <a b> is either “a b” or “b a” (CID 2494)

· A rule is terminated by a semicolon “;”

· Whitespace is not significant, but itis used to highlight the nesting of grouped terms.

Two types of terminals are defined:

· Frames:   A frame is shown in Bold, and identified by its type/subtypee.g.. For example, Beacon, and Data. Frames are shown in an initial capital letter.

· Attributes: Attributes are shown in italic. An attribute is introduced by the “+” character. The attribute specifies a condition that applies to the frame that precedes it.   Where there are multiple attributes applied, they are generally ordered in the same order of the fields in the frame they refer to. Attributes are shown in italic. The syntax a+(b|c) where b and c are attributes is equivalent to (a+b) | (a+c). (CID 2512)

Non-terminals of this syntax are shown in a normal font, a sequence of words joined by hyphense.g.. For example, cf-frame-exchange-sequence.

The attributes are defined in Table 76.

	· Attributes applicable to frame exchange sequence definition  

	Attribute
	Description

	ampdu
	Frame is part of an A-MPDU aggregate

	ampdu-end
	Frame is the last frame in an A-MPDU aggregate

	block-ack
	QoS Data frame has Ack Policy set to Block Ack

	broadcast
	Frame RA is the broadcast address

	CF
	Beacon contains a CFP element

	CF-Ack
	Data type CF-Ack subtype bit set to 1 (Ed: CID 626) or CF-End+CF-Ack frame

	CF-Poll
	Data type CF-Poll subtype bit set to 1 (Ed: CID 626) 

	csi
	A Management Action frame carrying channel state feedback (either channel state information, uncompressed or compressed steering matrices). (CID 4558)

	csi-request
	A +HTC frame with the Feedback Request field set to a value > 0 (CID 4558)

	delayed
	BlockAck or BlockAckReq under a delayed policy

	delayed-no-ack
	BlockAck or BlockAckReq frame has No Ack Ack Policy

	DTIM
	Beacon is a DTIM

	frag
	Frame has its More Fragments field set to 1

	group
	Frame RA has i/g Individual/Group (CID 5149) bit set to 1

	HTC (CID 4077)
	+HTC frame, i.e., a QoS Data or Control frame with the Order field of the Frame Control field set to 1

	implicit-bar
	QoS Data frame in an A-MPDU with Normal Ack Ack Policy

	individual
	Frame RA has i/g bit set to 0

	last
	Frame has its More Fragments field set to 0

	L-sig
	L-sig duration not equal to PPDU duration

	MA
	Management Action frame embedding, i.e. a +HTC QoS Null Data frame in which the MA subfield of the High Throughput Control field is set to 1

	mfb
	A +HTC frame with the MFB field is not set to all ones (CID 4558)

	more-psmp
	A PSMP frame with the More PSMP field set to 1

	mrq
	A +HTC frame with the MRQ field set to 1 (CID 4558)

	mtba
	Ack Policy of QoS data frame is set to MTBA

	ndp-announce
	A +HTC frame with the NDP Announcement field set to 1 (CID 4558)

	no-ack
	QoS Data frame has Ack Policy set to No Ack

	no-more-psmp
	A PSMP frame with the More PSMP field set to 0

	normal-ack
	QoS Data frame has Ack Policy set to Normal Ack

	non-QAP
	Frame is transmitted by a non-AP QSTA (CID 9992)

	non-stbc
	PPDU TXVECTOR STBC parameter is set to 0 (CID 9992)

	null
	Data type Null Data subtype bit set

	pifs
	Frame is transmitted usingfollowing a PIFS

	QAP
	Frame is transmitted by a QAP

	QoS
	Data type QoS subtype bit set

	RD
	Frame includes an HT control field in which the RD subfield is set to 1

	self
	Frame RA = TA

	sounding
	PPDU TXVECTOR NOT_SOUNDING parameter present and set to 0 (CID 4558)

	stbc
	PPDU TXVECTOR STBC parameter is set to a value >0 (CID 9992)

	trq
	Frame is a +HTC frame with the TRQ field set to 1 (CID 4558)


The allowable frame exchange sequence is defined by the rule frame-sequence. Except where modified by the pifs attribute, frames are separated by a SIFS.

(* This rule defines all the allowable frame exchange sequences *)

frame-sequence = 
([CTS+self] (Management+broadcast | Data + group)) |


([CTS+self | (RTS CTS) | PS-Poll] {frag-frame Ack} last-frame Ack) |


(PS-Poll Ack) |


([Beacon + DTIM ] {cf-sequence} [CF-End [+CF-Ack]]) |


hcf-sequence;

(* A frag-frame is a non-final part of a directed an individually addressed MSDU or MMPDU *)

frag-frame = 
(Data|Management)+individual+frag;

(* This is the last (or only) part of a a directed individually addressed MSDU or MMPDU *)

last-frame = 
(Data|Management)+individual+last;

(* A cf-sequence expresses all the sequences that may be generated within a contention free period.   The first frame in this sequence is sent by the AP. *)

cf-sequence =
(*Broadcast *)


Beacon Management+broadcast | Data+group [+QoS] | (*Broadcast*)


(* CF poll with data *)


(Data+individual+CF-Poll [+CF-Ack] (* CF Poll without data *)


(Data+individual+CF-Ack [Data+null+CF-Ack] | 



Data+null+CF-Ack)) 
|


(* CF poll without data *)


Data+individual+null+CF-Poll [+CF-Ack] (* CF poll with data *)



(Data+null |



(Data+individual (Data+null+CF-Ack | Ack))) |


(* individual management *)


(Management+individual Ack) | (* individual management *)


(* All the sequences initiated by an HC *)


hcf-sequence;
(* All the sequences initiated by an HC *)

(* An hcf-sequence represents all the sequences that may be generated under HCCA. The sequence may be initiated by an HC within a CFP, or it may be initiated by a QSTA using EDCA channel access. *)

hcf-sequence =
([CTS+self] 1{(Data+group [+QoS]) | Management+broadcast)+pifs} |


([CTS+self] 1{TXOP-sequence}) |


(* HC only, polled TXOP delivery *)


([RTS CTS] non-cf-ack-piggybacked-qos-poll-sequence) |


(* HC only, polled TXOP delivery *)


cf-ack-piggybacked-qos-poll-sequence |


(* HC only, self TXOP delivery or termination *)


Data+self+null+CF-Poll+QoS;



(* A poll-sequence is the start of a polled TXOP, in which the HC delivers a polled TXOP to a QSTA. The poll may or may not piggyback a CF-Ack according to whether the previous frame received by the HC was a Data frame. *)

poll-sequence =
non-cf-ack-piggybacked-qos-poll-sequence | 


cf-ack-piggybacked-qos-poll-sequence;

(* A cf-ack-piggybacked-qos-poll-sequence is the start of a polled TXOP that also delivers a CF-Ack.   There are two main variants, polls that deliver data, and therefore need acknowledgement, and polls that do not. *) 

cf-ack-piggybacked-qos-poll-sequence=


(qos-poll-requiring-no-ack+CF-Ack (




[CTS+self] polled-TXOP-content | 



polled-TXOP-termination)) |


(qos-poll-requiring-ack+CF-Ack (



Ack (




polled-TXOP-content | 




polled-TXOP-termination)) |


cf-ack-piggybacked-qos-data-sequence);

(* A non-cf-ack-piggybacked-qos-poll-sequence is the start of a polled TXOP that does not deliver a CF-Ack.   Except for this, it is identical to the CF-Ack version. *) 

non-cf-ack-piggybacked-qos-poll-sequence=


(qos-poll-requiring-no-ack (



[CTS+self] polled-TXOP-content | 



polled-TXOP-termination)) |


(qos-poll-requiring-ack (



Ack (




polled-TXOP-content | 




polled-TXOP-termination)) |


cf-ack-piggybacked-qos-data-sequence);

(* This sequence is the delivery of a single frame that is the TXOP poll frame, which does not require acknowledgement, either because the frame carries no data, or because the frame carries data that does not require immediate acknowledgement. *)

qos-poll-requiring-no-ack = 
Data+null+CF-Poll+QoS |


Data+individual+CF-Poll+QoS+(no-ack|block-ack); 

(* A qos-poll-requiring-ack is the delivery of a single frame that is a TXOP poll frame, but also carries data that requires immediate acknowledgement. *) 

qos-poll-requiring-ack = 
Data+individual+CF-Poll[+CF-Ack]+QoS+normal-ack;

(* Polled-TXOP-content is what may occur after the delivery of a polled TXOP. A QSTA transmits the first frame in this sequence *)

polled-TXOP-content = 
1{TXOP-sequence} [polled-TXOP-termination];

(* A polled-TXOP-termination may be used by a QSTA to terminate the polled TXOP.   The data frame is addressed to the HC, which regains control of the medium and may re-use any unused polled TXOP duration. *)

polled-TXOP-termination = Data+individual+null+QoS+normal-ack Ack;

(* A TXOP (either polled or EDCA) may be filled with TXOP-sequences, which are initiated by the TXOP holder. *)

TXOP-sequence = 
(((RTS CTS) | CTS+self) Data+individual+QoS+(block-ack|no-ack)) |


[RTS CTS] (TXOP-part-requiring-ack TXOP-part-providing-ack) |


[RTS CTS] (Management|(Data+QAP))+individual Ack |


[RTS CTS] (BlockAckReq BlockAck) |


ht-TXOP-sequence;

(* These frames require acknowledgement *)

TXOP-part-requiring-ack = Data+individual[+null]
 | (CID 5150)


Data+individual[+null]+QoS+normal-ack |


BlockAckReq+delayed |


BlockAck+delayed;

(* These frames provide acknowledgement to the TXOP-part-requiring-ack *)

TXOP-part-providing-ack=
Ack |


(* An HC responds with a new polled TXOP on expiry of current TXOP *)


cf-ack-piggybacked-qos-poll-sequence | 



(* An HC responds with CF-Ack and its own data on expiry of TXOP *)


cf-ack-piggybacked-qos-data-sequence | 


Data+CF-Ack;

(* An HC has received a frame requiring Ack with a duration value indicating the end of the TXOP.   The HC continues the CAP by transmitting its own data. *)

cf-ack-piggybacked-qos-data-sequence =


(Data+individual+CF-Ack+QoS+(no-ack|block-ack) polled-TXOP-content) |


(Data+individual+CF-Ack+QoS+normal-ack (



Ack polled-TXOP-content |



Data+CF-Ack |



cf-ack-piggybacked-qos-poll-sequence));

Insert the following paragraphs after the term starting “cf-ack-piggybacked-qos-data-sequence”:

(* The ht-TXOP-sequence describes the additional sequences that may be initiated by an HT STA that is the holder of a TXOP *)

ht-TXOP-sequence =
L-sig-protected-sequence | 


long-nav-protected-sequence | 


nav-protected-sequence |


dual-cts-protected-sequence | (CID 9992)


1{initiator-sequence};

(* an L-sig-protected-sequence is a sequence protected using the L-sig TXOP protection feature *)

L-sig-protected-sequence = L-sig-protection-set 1{initiator-sequence} eifs-reset;

(* An eifs-cancellation sequence is transmitted at the end of an L-sig-protected-sequence in order to reset the EIFS state of non-HT STA. The L-sig duration expires before the eifs-cancellation sequence starts. *)

eifs-reset = 
CF-End | (CF-End+non-QAP CF-End+QAP);

(* a long-nav-protected sequence is a sequence protected using the LongNAV protection feature, which consists of setting the NAV, performing one or more initiator-sequences and then resetting the NAV if time permits, or resetting EIFS if non-HT devices are present (CID 9994). *)

long-nav-protected-sequence = nav-set 1{initiator-sequence} [nav-reset | eifs-reset (CID 9994)];

(* nav-protected-sequence starts with a sequence that sets the NAV, followed by sequences initiated by the TXOP holder, followed by an eifs-reset sequence if non-HT devices are present. *)

nav-protected-sequence = nav-set 1{initiator-sequence} [eifs-reset] (CID 9994);

(* (CID 9992) a dual-cts-protected-sequence is a sequence protected using the dual CTS protection feature *)

dual-cts-protected-sequence = dual-cts-nav-set 1{initiator-sequence};

(* (CID 9992)a dual-cts-nav-set is an initial exchange that establishes NAV protection using dual CTS protection.

dual-cts-nav-set = 
(* A dual CTS initiated by a non-AP STA that is not STBC capable *)


(RTS+non-stbc+non-QAP CTS+non-stbc+QAP CTS+stbc+pifs+QAP) |


(* A dual CTS initiated by a non-AP STA that is STBC capable *)


(RTS+stbc+non-QAP CTS+stbc+QAP CTS+non-stbc+QAP) |


(* An STBC initiator-sequence (i.e., containing STBC PPDUs) transmitted by the QAP is protected by non-STBC CTS to self *)


(CTS+self+non-stbc+QAP) |


(* A non-STBC initiator-sequence transmitted by the QAP is protected by STBC CTS to self *)


(CTS+self+stbc+QAP);

(* an ma-frame represents a management action frame embedded in a QoS Null Data frame using MA embedding *)

ma-frame =
Data+HTC+MA+QoS+null; (CID 7608)

(* This is the sequence of frames that establish protection using the L-sig TXOP protection method *)

L-sig-protection-set =
(RTS+L-sig[+HTC (CID 4077)] CTS+L-sig[+HTC (CID 4077)]) |


(RTS+L-sig[+HTC] CTS+L-sig[+HTC]+ampdu ma-frame+ampdu+ampdu-end) | (CID 7608) (CID 5151)


(Data+individual+L-sig [+HTC (CID 4077)][+null][+QoS+normal-ack] Ack+L-sig) |


(Data+individual+L-sig [+HTC (CID 4077)][+null][+QoS+(normal-ack|block-ack)]) |


(Data+group+L-sig [+null][+QoS]) |


(BlockAckReq+L-sig[+HTC (CID 4077)] (BlockAck[+HTC (CID 4077)]|Ack)+L-sig) |


(BlockAck+L-sig[+HTC (CID 4077)] Ack);

(* These are the series of frames that establish NAV protection for an HT sequence *)

nav-set =
(RTS[+HTC (CID 4077)] CTS[+HTC (CID 4077)]) |


(RTS[+HTC] CTS[+HTC]+ampdu ma-frame+ampdu+ampdu-end) | (CID 7608)


CTS+self |


(Data[+HTC (CID 4077)]+individual[+null][+QoS+normal-ack] Ack) |


Data[+HTC (CID 4077)]+individual[+null][+QoS+(normal-ack|block-ack)] |


Data+group[+null][+QoS] |


(BlockAckReq[+HTC (CID 4077)] (BlockAck[+HTC (CID 4077)]|Ack)) |


(BlockAck[+HTC (CID 4077)] Ack);

nav-reset = 
CF-End | (CF-End+non-QAP CF-End+QAP); (CID 9991)

(* This is an initiator sequence. The different forms arise from whether the initiator transmits a frame that requires a BlockAck (BA), and whether it delivers a reverse direction grant.   When a reverse direction grant is delivered, the response is distinguished according to whether it demands a BlockAck response from the initiator or not. *)

initiator-sequence = 
(* No BA expected, no RD granted *)


burst 


(* BlockAckReq (BAR) delivered, BA expected. No RD *)


burst-BAR BlockAck | (CID 2522)


(* No BAR delivered, RD granted *)


(burst-RD
(



burst |




burst-BAR initiator-sequence-BA



)


) |


(burst-RD-BAR Ack) |


(burst-RD-BAR 
(



burst-BA |



burst-BA-BAR initiator-sequence-BA



)


) |


ht-ack-sequence |


psmp-sequence | (CID 2546)


link-adaptation-exchange ; (CID 4558 et al)

(* This is the same as the initiator-sequence, except the initiator is constrained to generate a BlockAck (BA) response because a previous reverse direction response contained a BAR *)

initiator-sequence-BA = 
burst-BA |


(burst-BA-BAR BlockAck) |


(burst-BA-RD 
(



burst |



burst-BAR initiator-sequence-BA



)


) |


(burst-BA-RD-BAR Ack) |


(burst-BA-RD-BAR (



burst-BA |



burst-BA-BAR initiator-sequence-BA



)


);

(* These are sequences that occur within an ht-TXOP-sequence that have an ack response (CID 2523) *)

ht-ack-sequence =
(BlockAck+delayed[+HTC (CID 4077)] Ack) |


(BlockAckReq+delayed[+HTC (CID 4077)] Ack) |


(Data[+HTC (CID 4077)]+individual[+null][+QoS+normal-ack] Ack);

(* A burst is a sequence of 1 or more packets, none of them requiring a response *)

burst = 
1{PPDU-not-requiring-response};

(* A burst containing a BAR *)

burst-BAR = 
{PPDU-not-requiring-response} PPDU-BAR;

(* A burst containing a BA *)

burst-BA = 
PPDU-BA {PPDU-not-requiring-response} (CID 2529);

(* A burst containing a BA and BAR, either in the same packet, or in separate packets. *)

burst-BA-BAR = 
(PPDU-BA {PPDU-not-requiring-response} PPDU-BAR) | (CID 2529)


PPDU-BA-BAR;

(* A burst delivering an RD grant *)

burst-RD = 
{PPDU-not-requiring-response} PPDU-RD; (CID 2529)

(* A burst containing a BAR and delivering an RD grant *)

burst-RD-BAR = burst PPDU-RD-BAR;

(CID 2526)

(* A burst containing a BA and delivering an RD grant *)

burst-BA-RD =
(PPDU-BA {PPDU-not-requiring-response} PPDU-RD) | (CID 2529)


PPDU-BA-RD;

(* A burst containing a BAR and BA and delivering an RD grant *)

burst-BA-RD-BAR =
(PPDU-BA {PPDU-not-requiring-response} PPDU-RD-BAR) | (CID 2529)


PPDU-BA-RD-BAR;

(* A PPDU not requiring a response is either a single frame not requiring response, or an A-MPDU of such frames.*)

PPDU-not-requiring-response =


frame-not-requiring-response |


1{frame-not-requiring-response+ampdu}+ampdu-end;

(* A frame not requiring response is one of the delayed BA policy frames sent under “no ack” Ack Policy, or Data that doesn’t require an immediate ack, or a frame sent using MA embedding. (CID 7608) 

A frame-not-requiring-response may be included with any of the following sequences in any position, except the initial position when this contains a BlockAck or Multi-TID BlockAck: PPDU-BAR, PPDU-BA-BAR, PPDU-BA, PPDU-RD, PPDU-RD-BAR, PPDU-BA-RD-BAR, psmp-ppdu *)

frame-not-requiring-response =


BlockAck[+HTC (CID 4077)]+delayed-no-ack |


BlockAckReq[+HTC (CID 4077)]+delayed-no-ack |


Data[+null][+HTC (CID 4077)]+QoS+(no-ack|block-ack) |


ma-frame; (CID 7608)

(* A PPDU containing a BAR is either a non-A-MPDU BAR, or an A-MPDU containing Data carrying implicit BAR *). (CID 2494)

PPDU-BAR=
BlockAckReq[+HTC (CID 4077)] |


(1{Data[+HTC (CID 4077)]+QoS+implicit-bar+ampdu} + ampdu-end); (CID 34)

(* A PPDU containing both BA and BAR is an A-MPDU that contains a BA, plus either a BlockAckReq frame, or 1 or more Data frames carrying implicit BAR. *) (CID 2494)

PPDU-BA-BAR=
BlockAck[+HTC (CID 4077)]+ampdu 


(




BlockAckReq[+HTC (CID 4077)]+ampdu | 




1{Data[+HTC (CID 4077)]+QoS+implicit-bar+ampdu} (CID 34)


) + ampdu-end;

(*A PPDU containing BA is either a non-A-MPDU BlockAck, or an A-MPDU containing a BlockAck, and also containing data that does not carry implicit BAR. *)

PPDU-BA=
BlockAck[+HTC (CID 4077)] |


( (CID 2494)



BlockAck[+HTC (CID 4077)]+ampdu



1{Data[+HTC (CID 4077)]+QoS+(no-ack|block-ack)+ampdu}


) + ampdu-end;

(* A PPDU delivering an RD grant, but not delivering a BAR is either a Data frame, not requiring immediate acknowledgement, or a BlockAck or BlockAckReq, not requiring immediate acknowledgement *).

PPDU-RD=
Data+HTC (CID 4077)[+null]+QoS+(no-ack|block-ack)+RD |


(BlockAck|BlockAckReq (CID 2536))+HTC (CID 4077)+delayed-no-ack+RD |


( (CID 2494)



1{Data+HTC (CID 4077)+QoS+RD+ampdu}


) + ampdu-end;

(* A PPDU containing a BAR and delivering an RD grant is either an non-A-MPDU BlockAckReq frame, or an A-MPDU containing at least one Data frame with RD and implicit-bar. (CID 34) *)

PPDU-RD-BAR=
BlockAckReq+HTC (CID 4077)+RD |


( (CID 2494)



1{Data+HTC (CID 4077)+QoS+implicit-bar+RD+ampdu}


) + ampdu-end;

(CID 2526)

(* A PPDU containing a BA and granting RD is either an unaggregated BlockAck or an A-MPDU that contains a BlockAck and at least one data frame containing RD, but not implcit BAR. *)

PPDU-BA-RD=
BlockAck+HTC+RD |


( (CID 2494)


BlockAck+ampdu (



1{
Data+HTC+QoS+(no-ack|block-ack)+RD+ampdu}



)


) + ampdu-end;
(* (CID 2545) A PPDU containing a BA, BAR and granting RD is an A-MPDU that contains a BlockAck and either an explicit BAR (and no data frames) or data frames carrying the implicit BAR. The RD attribute is present in all frames carrying an HT Control field, and at least one of these frames is present. This constraint is not expressed in the syntax below.(CID 34) *)

PPDU-BA-RD-BAR=
( (CID 2494)




BlockAck[+HTC (CID 4077)+RD]+ampdu



BlockAckReq[+HTC (CID 4077)+RD]+ampdu


) + ampdu-end |


( (CID 2494)




BlockAck[+HTC (CID 4077)+RD]+ampdu (CID 34) (CID 2542)



1{
Data[+HTC+RD] (CID 4077)+QoS+implicit-bar+ampdu}


) + ampdu-end;

(* A PSMP sequence is a sequence of PSMP periods ending with a last-psmp *)

psmp-sequence = 
{non-last-psmp} (CID 2547) last-psmp;

non-last-psmp = 
PSMP+more-psmp+QAP downlink-phase uplink-phase;

last-psmp = 
PSMP+no-more-psmp+QAP downlink-phase uplink-phase;

(* The downlink phase is a sequence of allocations to STA as defined in the 

PSMP frame during which they may expect to receive. *)

downlink-phase = 
{psmp-allocated-time};

(* The uplink phase is a sequence of allocations to STA as defined in the PSMP

frame during which they are allowed to transmit *)

uplink-phase = 
{psmp-allocated-time};

(* During a time allocation, one or more packets may be transmitted of

contents defined by psmp-ppdu *)

psmp-allocated-time = 
1{psmp-ppdu};

(* The packets that may be transmitted during PSMP are: isolated MTBA or MTBAR frames, or an A-MPDU containing an optional MTBA and one or more data frames sent under the MTBA Ack Policy. *)

psmp-ppdu =
MTBA |


MTBAR |


( (CID 2494)



[MTBA+ampdu]



1{Data[+HTC (CID 4077)]+individual+QoS+mtba+ampdu};


) + ampdu-end;

(* (CID 4557, 4558, 4559, 4561, 4562) A link adaptation exchange is a frame exchange sequence in which on the air signaling is used to control or return the results of link measurements so that the initiator device can choose effective values for its TXVECTOR parameters. *)

link-adaptation-exchange =



mcs-adaptation |


implict-txbf |


explicit-txbf;

(* (CID 4558) An mcs-adaptation exchange includes an MCS measurement request and subsequent MCS feedback. The MCS request and MCS feedback may be present in any +HTC frame. The exchange can occur either as a fast exchange, in which the feedback is supplied in a response frame, an exchange in which the response is supplied along with some other data frame within the same TXOP, or is supplied in a subsequent TXOP won by the MCS responder. Only the fast response is shown in the syntax that follows.*)

mcs-adaptation = 
(RTS+HTC+mrq CTS+HTC+mfb) |


(Data+HTC+QoS+mrq+normal-ack Ack+HTC+mfb) |


(BlockAckReq+HTC+mrq (BlockAck+mfb | Ack+HTC+mfb)) |


(BlockAck+HTC+mrq+delayed Ack+HTC+mfb);

(* (CID 4557, 4558, 4561) An implicit txbf starts with the transmission of a request to sound the channel. The initiator measures the channel based on the sounding packet and updates its steering matrices based on its observations of the sounding packet. No channel measurements are sent over the air.*)

implict-txbf = 



(RTS+HTC+trq (CTS+sounding | CTS+HTC+ndp-announce NDP)) |


(Data+HTC+trq+QoS+normal-ack 



(Ack+sounding | Ack+HTC+ndp-announce NDP)


) |


(BlockAckReq+HTC+trq 



(BlockAck+sounding | 



BlockAck+HTC+ndp-announce NDP



)


) |


(BlockAck+HTC+trq+delayed 



(Ack+sounding | 



Ack+HTC+ndp-announce NDP



)


) 


(* The trq/sounding protocol also operates within aggregates. In this case the TRQ is carried in all +HTC frames (of which there has to be at least one) within the TRQ initiator’s transmission. The response PPDU is either a sounding PPDU, or carries at least one +HTC frame with an ndp-announce, in which case the following PPDU is an NDP sounding PPDU. The following syntax is an simplified representation of this sequnce. *)


([BlockAck+HTC+trq+ampdu] {Data+HTC+trq+QoS+ampdu}+ampdu-end)


(



([BlockAck+HTC+ampdu] 




{Data+HTC+QoS+ampdu}+ampdu-end+sounding)




) |


(



([BlockAck+HTC+ndp-announce+ampdu]



{Data+HTC+ndp-announce+QoS+ampdu}+ampdu-end)




) NDP


);

(* (CID 4558, 4561, 4562)During operation of explicit txbf, there are three encodings of feedback information. These are not distinguished here and are all identified by the csi attribute. The feedback position may be: immediate, aggregate or unsolicited. Immediate feedback follows a SIFS after a CSI request, identified by the csi-request attribute. Aggregate feedback occurs during an aggregate within the same TXOP, and may accompany Data frames in the same PPDU. Unsolicited feedback occurs during a subsequent TXOP during which the CSI responder is TXOP intiator. Only immediate feedback is described in the syntax below. The frame indicating any csi-request is carried in a sounding PPDU or followed by an NDP. The CSI response is aggregated using MA embedding with the CTS, BlockAck, or Ack response frame. *)

explicit-txbf =
(



(RTS+HTC+csi-request+sounding | 



(RTS+HTC+csi-request+ndp-announce NDP))



(CTS+ampdu Data+HTC+MA+QoS+null+csi+ampdu-end)


) |



(Data+HTC+csi-request+QoS+normal-ack+sounding |



(Data+HTC+csi-request+QoS+normal-ack+ndp-announce




NDP ))


(Ack+ampdu Data+HTC+MA+QoS+null+csi+ampdu-end)


) |



(BlockAckReq+HTC+csi-request+sounding | 



BlockAckReq+HTC+csi-request+ndp-announce NDP)



(BlockAck+ampdu 


Data+HTC+MA+QoS+null+csi+ampdu-end)


) |



(BlockAckReq+HTC+csi-request+delayed+sounding | 



(BlockAckReq+HTC+csi-request+ndp-announce+delayed




NDP))



(Ack+ampdu Data+HTC+MA+QoS+null+csi+ampdu-end)


) ;
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Abstract


This document contains proposed changes to the IEEE P802.11n Draft to address the following LB84 comments:
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