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Abstract
This submission provides a draft example of a proposed Appendix G that describes frame exchange sequences in a format that is suggested as a replacement for ENBF notation.  Below is the suggested new draft text for discussion:


The following tables show the frame exchange sequences that are allowed by this standard.  In the tables, the following are the elements of the syntax:
— { a } = a is repeated zero or one time.
— [ a ] = a is repeated one or more times.
— n{ a } = a is repeated n times. For example, 3{a} is equal to “a a a”.
— n+{ a } = a is repeated n or more times. For example, 3+{a} requires 3 or more “a”.
— a|b|c|... = selection between mutually exclusive alternatives, a, b, c ....
— < > = order of frames not relevant. For example, <a b> is either “a b” or “b a”.
— (+ a )  = field a is included in the frame, or subfield a included in the field.
— The name of a frame does not contain whitespace.  Whitespace appearing between the names of frames indicates concatenation.  Otherwise, whitespace is not significant and is used to highlight the nesting of grouped terms.
— A direction arrow indicates the order in which frames are transmitted on a given line. ---> indicates the frame to the left of the arrow is transmitted first, and the frame to the right of the arrow is transmitted second. <--- indicates the frame to the right of the arrow is transmitted first, and the frame to the left of the arrow is transmitted second.  In some circumstances, there is no frame transmitted second on a given line.  For those circumstances, the second frame is omitted.

The "Initiating STA" column is used to describe frames that are transmitted by a STA that transmits the initial frame in a frame exchange sequence.
The "Responding STA" column is used to describe frames that are transmitted by a STA that receives the initial frame in a frame exchange sequence.


[EDITORIAL NOTE: At this point, Table G-1 is included by reference]
	





G.2 General Frame Exchange Sequences
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G.3 Preassociation Delivery Frame Exchange Sequences
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Table G-??? MPDU and A-MPDU Frame Exchange Sequences



Initiating STA Responding STA
Frames in 
sequence



Usage



MPDU ( broadcast addr / multicast addr ) 1 Broadcast or multicast MPDU/A-MPDU



{ CTS }



{ Frag



Last



--->



--->



--->



ACK }



ACK



2 or more



CTS-to-self, 



Directed MPDUs/A-MPDUs



final Directed MPDU/A-MPDU



{ RTS



{ Frag



Last



--->



--->



--->



CTS }



ACK }



ACK



2 or more



RTS/CTS



Directed MPDU/A-MPDUs



final Directed MPDU/A-MPDU



PS-Poll



{ Ack



Ack



--->



<---



<---



Frag  }



Last



3 or more



Immediate PS-Poll response



Directed MPDU/A-MPDUs



final Directed MPDU/A-MPDU



Clause 10.3.2.4 Setting and resetting the NAV
Clause 10.3.2.6 RTS/CTS with fragmentation
Clause 10.3.2.11 Acknowledgment procedure










Table G-??? MPDU and A-MPDU Frame Exchange Sequences

Initiating STA Responding STA

Frames in 

sequence

Usage

MPDU ( broadcast addr / multicast addr )

1

Broadcast or multicast MPDU/A-MPDU

{ CTS }

{ Frag

Last

--->

--->

--->

ACK }

ACK

2 or more

CTS-to-self, 

Directed MPDUs/A-MPDUs

final Directed MPDU/A-MPDU

{ RTS

{ Frag

Last

--->

--->

--->

CTS }

ACK }

ACK

2 or more

RTS/CTS

Directed MPDU/A-MPDUs

final Directed MPDU/A-MPDU

PS-Poll

{ Ack

Ack

--->

<---

<---

Frag  }

Last

3 or more

Immediate PS-Poll response

Directed MPDU/A-MPDUs

final Directed MPDU/A-MPDU

Clause 10.3.2.4 Setting and resetting the NAV

Clause 10.3.2.6 RTS/CTS with fragmentation

Clause 10.3.2.11 Acknowledgment procedure
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Table G-??? MMPDU Frame Exchange Sequences



Initiating STA Dir Responding STA
Frames in 
sequence



Usage



MMPDU (broadcast addr ) 1 Broadcast or multicast MMPDU
{ CTS }



{ Frag



Last



--->



--->



--->



ACK }



ACK



2 or more



CTS-to-self, 



Directed MMPDUs



final Directed MMPDU



PS-Poll



{ Ack



Ack



--->



<---



<---



 
Frag  }



Last



3 or more



Immediate PS-Poll response



Directed MMPDUs



final Directed MMPDU



PS-Poll



{ Ack



Ack



--->



<---



<---



Frag  }



Last



3 or more



Immediate PS-Poll response



Directed MPDU/A-MPDUs



final Directed MPDU/A-MPDU



PS-Poll ---> ACK 2 Deferred PS-Poll response
Beacon frame 



     (+ DTIM )
 (+ CF_ParameterSet(+ CFPDurRemaining > 0) )



CF-End



--->



--->



2



Start of CFP



End of CFP



Clause 10.3.2.4 Setting and resetting the NAV
Clause 10.3.2.11 Acknowledgment procedure










Table G-??? MMPDU Frame Exchange Sequences

Initiating STA Dir Responding STA

Frames in 

sequence

Usage

MMPDU (broadcast addr )

1 Broadcast or multicast MMPDU

{ CTS }

{ Frag

Last

--->

--->

--->

ACK }

ACK

2 or more

CTS-to-self, 

Directed MMPDUs

final Directed MMPDU

PS-Poll

{ Ack

Ack

--->

<---

<---

 

Frag  }

Last

3 or more

Immediate PS-Poll response

Directed MMPDUs

final Directed MMPDU

PS-Poll

{ Ack

Ack

--->

<---

<---

Frag  }

Last

3 or more

Immediate PS-Poll response

Directed MPDU/A-MPDUs

final Directed MPDU/A-MPDU

PS-Poll ---> ACK 2 Deferred PS-Poll response

Beacon frame 

     (+ DTIM )

 (+ CF_ParameterSet(+ CFPDurRemaining > 0) )

CF-End

--->

--->

2

Start of CFP

End of CFP

Clause 10.3.2.4 Setting and resetting the NAV

Clause 10.3.2.11 Acknowledgment procedure


image3.emf



Table G-??? Contention-Free Data Frame Exchange Sequences



Initiating STA Responding STA
Frames in 
sequence



Usage



Data(+ directed addr )
     (+ CF-Poll )
     (+ CF-Ack )



{ CF-Ack(+ no-data ) }



--->



--->



Data(+ directed addr ) 
(+ CF-Ack)



2 or more Poll and ACK sent with MPDUs



Data(+ directed addr ) 
     (+ CF-Poll )



     { + CF-Ack(+ no data) }



--->



--->



 CF-Ack(+ no-data)



2



Poll of STA 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



CF-Poll(+ no data ) 
     (+ CF-Ack )



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



{ CF-Ack( no-data ) }



--->



--->



--->



Data(+ directed addr )



Data(+ directed addr ) } 2
"Separate poll, ACK sent with MPDU"
Poll, MPDU, CF-Ack sequence for every MPDU



CF-Poll(+ no data ) 
     (+ CF-Ack )



ACK



--->



<---



<---



Data(+ directed addr )



{ Data(+ directed addr ) }



Data(+ directed addr ) 



3
"Polled STA sends to STA in BSS"
Initiating STA starts with one CF-Poll, and ends with 
one ACK.  



CF-Poll(+ no data ) 
     (+ CF-Ack )



---> Null(+ no data )



2



Separate poll, STA queue empty, or insufficient time 
for queued MPDU or too little time remaining before 
a dwell or medium occupancy boundary to send a 
queued frame



Data(+ directed addr ) 
     (+ CF-Ack )



---> ACK
2



"ACK if not CF-Pollable or not polled"
Responding STA sends ACK even if not CF-Pollable 
and even if not polled



Contention-free Data frame exchange sequences










Table G-??? Contention-Free Data Frame Exchange Sequences

Initiating STA Responding STA

Frames in 

sequence

Usage

Data(+ directed addr )

     (+ CF-Poll )

     (+ CF-Ack )

{ CF-Ack(+ no-data ) }

--->

--->

Data(+ directed addr ) 

(+ CF-Ack)

2 or more Poll and ACK sent with MPDUs

Data(+ directed addr ) 

     (+ CF-Poll )

     { + CF-Ack(+ no data) }

--->

--->

 CF-Ack(+ no-data)

2

Poll of STA 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

CF-Poll(+ no data ) 

     (+ CF-Ack )

{ CF-Poll(+ no data ) 

     (+ CF-Ack )

{ CF-Ack( no-data ) }

--->

--->

--->

Data(+ directed addr )

Data(+ directed addr ) }

2

"Separate poll, ACK sent with MPDU"

Poll, MPDU, CF-Ack sequence for every MPDU

CF-Poll(+ no data ) 

     (+ CF-Ack )

ACK

--->

<---

<---

Data(+ directed addr )

{ Data(+ directed addr ) }

Data(+ directed addr ) 

3

"Polled STA sends to STA in BSS"

Initiating STA starts with one CF-Poll, and ends with 

one ACK.  

CF-Poll(+ no data ) 

     (+ CF-Ack )

---> Null(+ no data )

2

Separate poll, STA queue empty, or insufficient time 

for queued MPDU or too little time remaining before 

a dwell or medium occupancy boundary to send a 

queued frame

Data(+ directed addr ) 

     (+ CF-Ack )

---> ACK

2

"ACK if not CF-Pollable or not polled"

Responding STA sends ACK even if not CF-Pollable 

and even if not polled

Contention-free Data frame exchange sequences
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Initiating STA (AP only) Dir Responding STA
Frames in 
sequence



Usage



Beacon frame 
     (+ ServiceHintElement )



 | (+ ServiceHintElement ServiceHashElement )



ServiceInformationResponse_ANQP_Element
(+ ServiceHashY) 



(+ ServiceInformationResponseAttribute)



Association



--->



--->



--->



ServiceInformationRequest_ANQP_Element
(+ ServiceHashY) 
(+ ServiceInformationRequestAttribute )



Association



4



Broadcast MMPDU



Association service



Beacon frame 
     (+ ServiceHintElement )



 | (+ ServiceHintElement ServiceHashElement )



ServiceInformationResponse_ANQP_Element
(+ ServiceHashY) 



(+ ServiceInformationResponseAttribute)



Association



--->



--->



<--->



ServiceInformationRequest_ANQP_Element
(+ ServiceHashY) 
(+ ServiceInformationRequestAttribute )



Association



4



Broadcast MMPDU



Association service



ServiceInformationResponse_ANQP_Element
(+ ServiceHashY) 



(+ ServiceInformationResponseAttribute)



Association



<---



<--->



ServiceInformationRequest_ANQP_Element
(+ ServiceHashZ) 
(+ ServiceInformationRequestAttribute )



Association 4



Broadcast MMPDU



Association service



Clause Y.2 Background Search (with Service Hint Element)
Clause Y.2 Background Search (with Service Hash Element)



Clause Y.3 Immediate search










Initiating STA (AP only) Dir Responding STA

Frames in 

sequence

Usage

Beacon frame 

     (+ ServiceHintElement )

 | (+ ServiceHintElement ServiceHashElement )

ServiceInformationResponse_ANQP_Element

(+ ServiceHashY) 

(+ ServiceInformationResponseAttribute)

Association

--->

--->

--->

ServiceInformationRequest_ANQP_Element

(+ ServiceHashY) 

(+ ServiceInformationRequestAttribute )

Association

4

Broadcast MMPDU

Association service

Beacon frame 

     (+ ServiceHintElement )

 | (+ ServiceHintElement ServiceHashElement )

ServiceInformationResponse_ANQP_Element

(+ ServiceHashY) 

(+ ServiceInformationResponseAttribute)

Association

--->

--->

<--->

ServiceInformationRequest_ANQP_Element

(+ ServiceHashY) 

(+ ServiceInformationRequestAttribute )

Association

4

Broadcast MMPDU

Association service

ServiceInformationResponse_ANQP_Element

(+ ServiceHashY) 

(+ ServiceInformationResponseAttribute)

Association

<---

<--->

ServiceInformationRequest_ANQP_Element

(+ ServiceHashZ) 

(+ ServiceInformationRequestAttribute )

Association

4

Broadcast MMPDU

Association service

Clause Y.2 Background Search (with Service Hint Element)

Clause Y.2 Background Search (with Service Hash Element)

Clause Y.3 Immediate search
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Table G-??? Background Search with Service Hint matching Frame Exchange Sequences



Initiating STA (AP only) Dir Responding STA
Frames in 
sequence



Usage



Beacon frame 
     (+ ServiceHintElement )



 | (+ ServiceHintElement ServiceHashElement )



ServiceInformationResponse_ANQP_Element
(+ ServiceHashY) 



(+ ServiceInformationResponseAttribute)



Association



--->



--->



--->



ServiceInformationRequest_ANQP_Element
(+ ServiceHashY) 
(+ ServiceInformationRequestAttribute )



Association



4



Broadcast MMPDU



Association service



Clause Y.2 Background Search










Table G-??? Background Search with Service Hint matching Frame Exchange Sequences

Initiating STA (AP only) Dir Responding STA

Frames in 

sequence

Usage

Beacon frame 

     (+ ServiceHintElement )

 | (+ ServiceHintElement ServiceHashElement )

ServiceInformationResponse_ANQP_Element

(+ ServiceHashY) 

(+ ServiceInformationResponseAttribute)

Association

--->

--->

--->

ServiceInformationRequest_ANQP_Element

(+ ServiceHashY) 

(+ ServiceInformationRequestAttribute )

Association

4

Broadcast MMPDU

Association service

Clause Y.2 Background Search


