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Proposed Changes in Standard Text
1. Add new management subtypes for Fast BSS Transition Management Frames and update the table-1 accordingly. Subtypes values will be provided once allocated. Ref: Clause 7.1.3.1.2, Table-1
2. Add the following subclauses after 7.2.3.11

Clause 7.2.3.12 Fast BSS Transition Pre-Transition Request frame format
The frame body of a management frame of subtype Fast BSS Transition Pre-Transition Request contains the information shown in the following Table. Assign appropriate table number.

	Order
	Information

	1
	Target AP Address


Clause 7.2.3.13 Fast BSS Transition Pre-Transition Response frame format
The frame body of a management frame of subtype Fast BSS Transition Pre-Transition Response contains the information shown in the following Table. Assign appropriate table number.

	Order
	Information

	1
	Status Code


Clause 7.2.3.14 Fast BSS Transition Tunnel Request frame format
The frame body of a management frame of subtype Fast BSS Transition Tunnel Request contains the information shown in the following Table. Assign appropriate table number.

	Order
	Information

	1
	Current AP Address


Clause 7.2.3.15 Fast BSS Transition Tunnel Response frame format

The frame body of a management frame of subtype Fast BSS Transition Tunnel Response contains the information shown in the following Table. Assign appropriate table number.

	Order
	Information

	1
	Status Code


Clause 7.2.3.16 Fast BSS Transition Tunnel Data frame format
The frame body of a management frame of subtype Fast BSS Transition Tunnel Data contains the information shown in the following Table. Assign appropriate table number.

	Order
	Information

	1
	Tunneled Traffic


Clause 7.2.3.17 Fast BSS Transition Tunnel Break Request frame format
The frame body of a management frame of subtype Fast BSS Transition Tunnel Break Request contains the information shown in the following Table. Assign appropriate table number.
	Order
	Information

	1
	Current AP Address


Clause 7.2.3.18 Fast BSS Transition Tunnel Break Response frame format

The frame body of a management frame of subtype Fast BSS Transition Tunnel Break Response contains the information shown in the following Table. Assign appropriate table number.

	Order
	Information

	1
	Status Code


3. Replace the paragraph in clause 7.3.1.4 
“The length of the Capability Information field is 2 octets. The Capability Information field consists of the

following  subfields:  ESS,  IBSS,  CF-Pollable,  CF-Poll  Request,  Privacy,  Short  Preamble,  Packet  BinaryConvolutional Code (PBCC), and Channel Agility. The format of the Capability Information field is illustrated in Figure 27.”

with the new paragraph below

“The length of the Capability Information field is 2 octets. The Capability Information field consists of the

following  subfields:  ESS,  IBSS,  CF-Pollable,  CF-Poll  Request,  Privacy,  Short  Preamble,  Packet  BinaryConvolutional Code (PBCC), and Channel Agility, and Fast BSS Transition. The format of the Capability Information field is illustrated in Figure 27.”
Update Figure-27 by setting B8=Fast BSS Transition
Replace the paragraph in clause 7.3.1.4

“Bits 8-15 of the Capability Information field are reserved.”
with the new paragraphs below

“APs set the Fast BSS Transition subfield to 1 within transmitted Beacon, Probe Response, Association Response, and Reassociation Response management frames if they support Fast BSS Transtion Tunnel. Otherwise the Fast BSS Transition subfield is set to 0.
Bits 89-15 of the Capability Information field are reserved.”
4. Extend Table-19 as following
	Status Code
	Meaning

	22
	Transition is not encouraged

	23
	Tunnel denied

	24
	Tunnel break denied, continue tunnel

	25-65535
	Reserved


5. Extend Table-20 as following

	Information element
	Element ID

	Target AP Address
	32

	Tunneled Data
	33

	Reserved
	34-255


Add the following new Information Elements after clause 7.3.2.12
Clause 7.3.2.13 Target AP Address
The Target AP address field is the MAC address of the AP that a STA intents to transition to. The length of the Target AP Address field is 6 octets. The Target AP Address field is illustrated in Figure XX. This sub-clause can be merged with clause 7.3.1.5.
Clause 7.3.2.14 Tunneled Traffic
The Tunneled Traffic contains the traffic in MPDU level between a STA and its current AP. The information field contains the tunneled traffic. The length field indicates the length of the payload. See picture XX
	Element ID
	Length
	Tunneled Traffic


6. Add the following new sub-clauses after 10.3.10 

Clause 10.3.11 Fast BSS Transition Pre-Transition
This mechanism allows a STA to communicate its transition intention with its current AP.

Clause 10.3.11.1 Fast BSS Transition Pre-Transition.request

10.3.11.1.1 Function

This service primitive is used when a STA wants to inform its currently associated AP about its
 intention to transition to another AP. The function of the Fast BSS Transition Pre-Transition.request primitive is to cause the current AP to suspend the traffic deliveryig through the air interface, to buffer the traffic, and to prepare for forwarding the traffic in MPDU level to another AP indicated by the Target AP Address.

10.3.11.1.2 Semantics of the service primitive


The Fast BSS Transition Pre-Transition.request has the following semantics:



Fast BSS Transition Pre-Transition.request {








      MAC Address








      }


The MAC Address is the address of the target AP that the STA intents to transition to.

Clause 10.3.11.2 Fast BSS Transition Pre-Transition.confirm

10.3.11.2.1 Function

This service primitive is used to confirm that the actions initiated by a Fast BSS Transition Pre-
Transition.request have been completed and inform an MLME of the status of those actions.
10.3.11.2.2 Semantics of the service primitive

The Fast BSS Transition Pre-Transition.confirm has the following semantics:


Fast BSS Transition Pre-Transition.confirm {







     Status







     }

The Status parameter indicates the success or failure of the corresponding Fast BSS Transition 
Pre-Transition.request.

Clause 10.3.11.3 Fast BSS Transition Pre-Transition.indication

10.3.11.3.1 Function

This service primitive is used to indicate that a STA intents to transition to another AP.
10.3.11.3.2 Semantics of the service primitive

The Fast BSS Transition Pre-Transition.indication has the following semantics:

Fast BSS Transition Pre-Transition.indication {







          MAC Address







          }

The MAC Address is the address of the target AP that the STA intents to transition to received in 
the Fast BSS Transition Pre-Transition Request packet.

Clause 10.3.11.4 Fast BSS Transition Pre-Transition.response

10.3.11.4.1 Function

This service primitive is used to by an AP to indicate the status of a STA’s pre-transtion request.
10.3.11.4.2 Semantics of the service primitive

The Fast BSS Transition Pre-Transition.response has the following semantics:


Fast BSS Transition Pre-Transition.response {







        Status







        }

The Status parameter indicated the result of the corresponding Fast BSS Transition Pre-
Transition.indication.
Clause 10.3.12 Fast BSS Transtion Tunnel

The following primitives describe how a STA sets up a tunnel relationship with a new AP.

Clause 10.3.12.1 Fast BSS Transition Tunnel.request

10.3.12.1.1 Function

This service primitive is used when a STA wants to receive Fast BSS Transition Tunnel service from an AP. The function of the Fast BSS Transition Tunnel.request primitive is to cause the target AP to inform the STA’s currently associated AP to forward the traffic to the target AP and to cause the target to encapsulate the traffic in the Fast BSS Transition Tunnel Data management frame and to send the encapsulate traffic through the air interface.
10.3.12.1.2 Semantics of the service primitive


The Fast BSS Transition Tunnel.request has the following semantics:



Fast BSS Transition Tunnel.request {







      MAC Address







      }


The MAC Address is the address of the current AP that the STA associates with.

Clause 10.3.12.2 Fast BSS Transition Tunnel.confirm

10.3.12.2.1 Function

This service primitive is used to confirm that the actions initiated by a Fast BSS Transition 
Tunnel.request have been completed and inform an MLME of the status of those actions.

10.3.12.2.2 Semantics of the service primitive

The Fast BSS Transition Tunnel.confirm has the following semantics:


Fast BSS Transition Tunnel.confirm {






     Status






     }

The Status parameter indicates the success or failure of the corresponding Fast BSS Transition 
Tunnel.request.

Clause 10.3.12.3 Fast BSS Transition Tunnel.indication

10.3.12.3.1 Function

This service primitive is used to indicate that a STA wants the transition tunnel service.
10.3.12.3.2 Semantics of the service primitive

The Fast BSS Transition Tunnel.indication has the following semantics:


Fast BSS Transition Tunnel.indication {






          MAC Address






          }

The MAC Address is the address of the current AP that the STA associates with received in 
the Fast BSS Transition Tunnel Request packet.

Clause 10.3.12.4 Fast BSS Transition Tunnel.response

10.3.12.4.1 Function

This service primitive is used to by an AP to indicate the status of a STA’s tunnel request.
10.3.12.4.2 Semantics of the service primitive

The Fast BSS Transition Tunnel.response has the following semantics:


Fast BSS Transition Tunnel.response {






        Status






        }

The Status parameter indicated the result of the corresponding Fast BSS Transition 
Tunnel.indication.
Clause 10.3.13 Fast BSS Transition Tunnel Data

The following primitives describe the tunnel data services.

Clause 10.3.13.1 Tunnel Data.request

10.3.13.1.1 Function

This service primitive requests a transfer of an MPDU from another AP to the corresponding 
STA.

Clause 10.3.13.2 Tunnel Data.indication

10.3.13.2.1 Function

This service primitive defines the transfer of a tunnelled MPDU to its corresponding entity for 
further MPDU processing.

Clause 10.3.13.3 Tunnel Data Status.indication

10.3.13.3.1 Function

This service primitive has local significance and provides the entity with status information for 
the corresponding preceding Tunnel Data.request primitive.
Clause 10.3.14 Fast BSS Transition Tunnl Break

This mechanism allows a STA to break tunnel with its new AP and inform the new AP to update the DS.


Clause 10.3.14.1 Tunnel Break.request


10.3.14.1.1 Function

This service primitive is used when a STA completes the new data path setup with the target AP and wants to receive the traffic natively from the target AP. The function of the Fast BSS Transition Tunnel.request primitive is to cause the target AP to stop the traffic tunnel service, to inform the DS about the STA’s new association status, and to start normal traffic forwarding service. 
10.3.14.1.2 Semantics of the service primitive


The Fast BSS Transition Tunnel Break.request has the following semantics:



Fast BSS Transition Tunnel Break.request {







  
    MAC Address







      
    }


The MAC Address is the address of the current AP that the STA associates with.


Clause 10.3.14.2 Tunnel Break.confirm


10.3.14.2.1 Function

This service primitive is used to confirm that the actions initiated by a Fast BSS Transition 
Tunnel Break.request have been completed and inform an MLME of the status of those actions.

10.3.14.2.2 Semantics of the service primitive

The Fast BSS Transition Tunnel Break.confirm has the following semantics:


Fast BSS Transition Tunnel Break.confirm {






  
   Status






     
   }


The Status parameter indicates the success or failure of the corresponding Fast BSS Transition 
Tunnel Break.request.


Clause 10.3.14.3 Tunnel Break.indication


10.3.14.3.1 Function

This service primitive is used to indicate that a STA wants to stop the tunnel service and to 
receive the traffic natively. The target AP shall inform the DS of the new association of the STA.
10.3.14.3.2 Semantics of the service primitive

The Fast BSS Transition Tunnel Break.indication has the following semantics:


Fast BSS Transition Tunnel Break.indication {






  
        MAC Address






  
        }

The MAC Address is the address of the current AP that the STA associates with received in 
the Fast BSS Transition Tunnel Request Break packet.


Clause 10.3.14.4 Tunnel Break.response


10.3.14.4.1 Function

This service primitive is used to by an AP to indicate the status of a STA’s tunnel break request.
10.3.14.4.2 Semantics of the service primitive

The Fast BSS Transition Tunnel Break.response has the following semantics:


Fast BSS Transition Tunnel Break.response {






  
      Status






  
      }

The Status parameter indicated the result of the corresponding Fast BSS Transition Tunnel 
Break.indication.
7. Replace the bullet c) in clause 11.3.4 AP reassociation procedures with following paragraph
“c) The  AP  shall  inform  the  DS  of  the  reassociation  and  tThe  MLME  shall  issue  an  MLME-

REASSOCIATE.indication”

8. Add the following new Clause and renumber it approapriately 
Clause XX, Fast BSS Transition 
This clause describes the Fast BSS Transtion Tunnel solution that significantly reduces a STA transition time. (More details will be provided later).
XX.1 Fast BSS Transition Tunnel Solution
The tunnel solution decouples the delay for a STA to set up the new data path with a new AP from the time sensitive traffic delivery. The decoupling is achieved by allowing the new AP to tunnel MPDUs between the STA and its corresponding old AP. 
XX.2 Fast BSS Transition Tunnel Operation
Step1: When a STA decides to transition to a new target AP, it shall attempt to send a Fast BSS Transition Pre-Transition Reqest frame to its current AP to inform its intention. After receiving the Pre-Transition Request, the current AP shall stop delivery of the corresponding STA traffic through the air interface. Instead, it shall buffer the traffic and prepare to forward the traffic to another AP indicated by the Target AP Address in the request frame. In addition, the current AP shall send a Fast BSS Transition Pre-Transition Response message back to the STA to indicate the status of the request. This pre-transition may not be successfully completed since the link may not have good quality at time the STA decides to transition to another AP. The current AP shall also buffer the traffic when it cannot successfully deliver MPDUs to the STA.
Step2: The STA sends a Fast BSS Transition Tunnel Request frame to its transition target AP to request traffic tunnel service. After receiving the Tunnel Request, the target AP shall notify the STA’s current AP to forward the STA’s traffic at MPDU level to the target AP. In addition, the target AP shall send a Fast BSS Transition Tunnel Response message back to the STA to indicate the status of the request.
Step3: The STA and the target AP shall use the Fast BSS Transition Tunnel Data frame to tunnel the MPDUs between the STA and the target AP to effect transfer of the MPDUs between the STA and the current AP. At the same time, the STA sets up the new data path with the target AP including Authentication exchange, Reassociation exchange, security and QoS setup, etc. The Tunnel Data frames and other setup frames are mixed during the transition tunnel period.
Step4: When the STA completes the new data path setup with the target AP, it shall send a Fast BSS Transition Tunnel Break Request frame to the target AP. After receiving the Tunnel Break Request, the target AP shall stop tunneling MPDUs, inform the DS about the STA’ new association, inform the STA’s current AP to discard the STA’s context, and then start normal traffic delivery through the target AP. In addition, the target AP shall send a Fast BSS Transition Tunnel Break Response frame back to the STA to indicate the status of the break request. The STA is now fully authenticated, provisioned, associated and transitioned to the target AP, which now becomes the STA’s current AP.
Message sequence charts (MSCs) that describes the Fast BSS Transition Tunnel process can be found in document: 11-04-1182-01-000r-fast-bss-transition-tunnel-msc.xls and will be integrated later. 

References:

1. 11-04-1565-00-000r-fast-bss-transition-tunnel.ppt

2. 11-04-1182-01-000r-fast-bss-transition-tunnel-msc.xls

3. 11-04-1179-00-000r-fast-bss-transition-tunnel.ppt

Notice: This document has been prepared to assist IEEE 802.11. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.





Release: The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication.  The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.11.





Patent Policy and Procedures: The contributor is familiar with the IEEE 802 Patent Policy and Procedures <� HYPERLINK "http://%20ieee802.org/guides/bylaws/sb-bylaws.pdf" \t "_parent" �http:// ieee802.org/guides/bylaws/sb-bylaws.pdf�>, including the statement "IEEE standards may include the known use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or applicant with respect to patents essential for compliance with both mandatory and optional portions of the standard."  Early disclosure to the Working Group of patent information that might be relevant to the standard is essential to reduce the possibility for delays in the development process and increase the likelihood that the draft publication will be approved for publication.  Please notify the Chair <� HYPERLINK "mailto:stuart.kerry@philips.com" \t "_parent" �stuart.kerry@philips.com�> as early as possible, in written or electronic form, if patented technology (or technology under patent application) might be incorporated into a draft standard being developed within the IEEE 802.11 Working Group. If you have questions, contact the IEEE Patent Committee Administrator at <� HYPERLINK "mailto:patcom@ieee.org" \t "_parent" �patcom@ieee.org�>.





Abstract


This document contains the proposed changes of the standard text for the Fast BSS Transition Tunnel solution.
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