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	3151
	Rosdahl, Jon
	177
	3
	General
	T
	In clause 4.8.4 (page 47, line 20) it says that the "SME of a multi-band capable STA contains a multi-band management entity which is responsible to coordinate the setup, configuration, tear down and transfer of FST sessions from a band/channel to another band/channel supported by the multi-band capable STA."

What I don't see anywhere is extensions to the MLME SAP that allow the SME to do this (I wondered whether the intent was that the extensions to MLME-ADDTS.request provide for this, but convinced myself that it was unclear).
	Either add the necessary MLME SAP extensions to allow SME to drive FST, or add normative text that gives some hint as to how this should work.


	3037
	Cordeiro, Carlos
	177
	3
	General
	T
	Some subclauses in the spec need clarification
	Submissions will be made


4.8.4 Reference model for multi-band operation
Insert the following paragraphs after the fourh paragraph
The multi-band procedures described in 10.34 allow a pair of multi-band capable STAs to discover, synchronize, (de)authenticate, (re)associate, disassociate and manage resources between each other on any common band/channel that is supported by both STAs.

Through the multi-band procedures described in 10.34.4, the SME of a multi-band capable STA can instruct one of its MLMEs to use the on-channel tunnelling (OCT) services provided by another MLME of the same multi-band capable STA to communicate with a peer MLME of a peer multi-band capable STA. This enables the SMEs of a pair of multi-band capable STA to provide a seamless FST, including performing (de)authentication and (re)association across bands/channels. The MLMEs that use the OCT services provided by another MLME within the same multi-band capable STA to communicate are referred to as being on-the-air disabled with respect to each other. Following an FST, two peer on-the-air disabled MLMEs can become on-the-air enabled with respect to each other. 

6. Layer Management
6.3 MLME SAP
Change the MLME-AUTHENTICATE primitives, MLME-ASSOCIATE primitives, MLME-REASSOCIATE primitives to include a “Multi-band-local” parameter and a “Multi-band-peer” parameter. Thus, each primitive will allow for the optional inclusion of two Multi-band elements, one local and one for the peer.
Insert the following subclauses
6.3.98 On-channel Tunnel operation

6.3.98.1 General

On-channel tunnel (OCT) primitives are used as part of multi-band operation (see 10.34). OCT frames are used to transport management frames between peer MLME entities of multi-band capable STAs. 

The operation of the OCT is illustrated in Figure xyz.
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Figure xyz – Operation of OCT

An initiator MLME that might not be currently enabled to transmit generates a .request primitive to a local MLME entity that is enabled to transmit. This request carries the contents of a management frame and replaces transmission on-the-air of that frame.

The recipient MLME generates the .indication primitive to the local MLME entity identified in the On-channel Tunnel Request frame.

The direct MLME to MLME primitive exchange should be viewed as shorthand for an exchange through the SME – i.e., an MLME addresses another local MLME entity by sending that primitive through the SME, which reflects that primitive to the appropriate recipient.

6.3.98.2 MLME-OCTunnel.request
6.3.98.2.1 Function
This primitive requests transmission of an On-channel Tunnel Request frame.
6.3.98.2.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-OCTunnel.request(
PeerSTAAddress,

OCT MMPDU,
Multi-band-peer






)
	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA to which the On-channel Tunnel Request frame is transmitted.

	OCT MMPDU
	OCT MMPDU structure
	As defined in On-channel Tunnel Request frame (see x.y.z)
	The OCT MMPDU carries the MMPDU to be tunnelled to the specified MLME entity of the specified STA.

	Multi-band-peer
	Multi-band element
	As defined in x.y.z
	The Multi-band element identifies the peer MLME entity that should receive the OCT MMPDU


6.3.98.2.3 When generated
This primitive is generated by another MLME to request that an On-channel Tunnel Request frame be sent to another STA.
6.3.98.2.4 Effect on receipt

On receipt of this primitive, the MLME constructs and attempts to transmit an On-channel Tunnel Request frame.
6.3.98.3 MLME-OCTunnel.indication

6.3.98.3.1 Function
This primitive indicates that an On-channel Tunnel Request frame was received.
6.3.98.3.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-OCTunnel.indication(
PeerSTAAddress,

OCT MMPDU,

Multi-band-local






)
	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA from which the On-channel Tunnel Request frame was received.

	OCT MMPDU
	OCT MMPDU structure
	As defined in On-channel Tunnel Request frame (see x.y.z)
	The OCT MMPDU carries the MMPDU that is being tunnelled to the local MLME entity.

	Multi-band-local
	Multi-band element
	As defined in x.y.z
	The Multi-band element identifies the local MLME entity that should receive the OCT MMPDU


6.3.98.3.3 When generated
This primitive is generated by the MLME to notify another MLME when a valid On-channel Tunnel Request frame is received.
6.3.98.3.4 Effect on receipt

The recipient of this primitive is an MLME entity in a multi-band STA.

On receipt of this primitive, the MLME retrieves the tunnelled frame and processes it as though it were received on-the-air.
6.3.99 Multi-band operation

6.3.99.1 General

This subclause describes the management procedure associated with the Multi-band operation mechanism.
6.3.99.2 MLME-FSTSetup.request
6.3.99.2.1 Function
This primitive requests transmission of an FST Setup Request frame.
6.3.99.2.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-FSTSetup.request(
FSTResponderAddress,

FSTSetupRequest





)
	Name
	Type
	Valid Range
	Description

	FSTResponderAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA to which the FST Setup Request frame is transmitted.

	FSTSetupRequest
	Sequence of octets
	As defined in FST Setup Request frame
(See x.y.z)
	Specifies the parameters of the FST Setup.


6.3.99.2.3 When generated
This primitive is generated by the SME to request that an FST Setup Request frame be sent to another STA.
6.3.99.2.4 Effect on receipt

On receipt of this primitive, the MLME constructs and attempts to transmit an FST Setup Request frame.
6.3.99.3 MLME-FSTSetup.indication

6.3.99.3.1 Function
This primitive indicates that an FST Setup Request frame was received.
6.3.99.3.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-FSTSetup.indication(
FSTInitiatorAddress,

FSTSetupRequest





)
	Name
	Type
	Valid Range
	Description

	FSTInitiatorAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA from which the FST Setup Request frame was received.

	FSTSetupRequest
	Sequence of octets
	As defined in FST Setup Request frame
	Specifies the parameters of the FST Setup.


6.3.99.3.3 When generated
This primitive is generated by the MLME when a valid FST Setup Request frame is received.
6.3.99.3.4 Effect on receipt

On receipt of this primitive, the SME operates according to the procedure in 10.34.
6.3.99.4 MLME-FSTSetup.response

6.3.99.4.1 Function
This primitive requests that an FST Setup Response frame be transmitted to the FST initiator STA.
6.3.99.4.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-FSTSetup.response(
FSTInitiatorAddress,

FSTSetupResponse





)
	Name
	Type
	Valid Range
	Description

	FSTInitiatorAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA to which the FST Setup Response frame is transmitted.

	FSTSetupResponse
	Sequence of octets
	As defined in FST Setup Response frame
	Specifies the parameters of the FST Setup.


6.3.99.4.3 When generated
This primitive is generated by the SME to request that an FST Setup Response frame is be transmitted to the FST initiator STA.
6.3.99.4.4 Effect on receipt

On receipt of this primitive, the MLME constructs and attempts to transmit an FST Setup Response frame.
6.3.99.5 MLME-FSTSetup.confirm

6.3.99.5.1 Function
This primitive indicates that an FST Setup Response frame was received.
6.3.99.5.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-FSTSetup.confirm(
FSTResponderAddress,

FSTSetupResponse





)
	Name
	Type
	Valid Range
	Description

	FSTResponderAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA from which the FST Setup Response frame was received.

	FSTSetupResponse
	Sequence of octets
	As defined in FST Setup Response frame
	Specifies the parameters of the FST Setup.


6.3.99.5.3 When generated
This primitive is generated by the MLME when a valid FST Setup Response frame is received.
6.3.99.5.4 Effect on receipt

On receipt of this primitive, the SME operates according to the procedure in 10.34.
6.3.99.6 MLME-FSTAck.request
6.3.99.6.1 Function
This primitive requests transmission of an FST Ack Request frame.
6.3.99.6.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-FSTAck.request(
FSTResponderAddress,

FSTAckRequest





)
	Name
	Type
	Valid Range
	Description

	FSTResponderAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA to which the FST Ack Request frame is transmitted.

	FSTAckRequest
	Sequence of octets
	As defined in FST Ack Request frame
	Specifies the parameters of the FST Ack Request.


6.3.99.6.3 When generated
This primitive is generated by the SME to request that an FST Ack Request frame be sent to another STA.
6.3.99.6.4 Effect on receipt

On receipt of this primitive, the MLME constructs and attempts to transmit an FST Ack Request frame.
6.3.99.7 MLME-FSTAck.indication

6.3.99.7.1 Function
This primitive indicates that an FST Ack Request frame was received.
6.3.99.7.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-FSTAck.indication(
FSTInitiatorAddress,

FSTAckRequest





)
	Name
	Type
	Valid Range
	Description

	FSTInitiatorAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA from which the FST Ack Request frame was received.

	FSTAckRequest
	Sequence of octets
	As defined in FST Ack Request frame
	Specifies the parameters of the FST Ack Request.


6.3.99.7.3 When generated
This primitive is generated by the MLME when a valid FST Ack Request frame is received.
6.3.99.7.4 Effect on receipt

On receipt of this primitive, the MLME operates according to the procedure in 10.34.
6.3.99.8 MLME-FSTAck.response

6.3.99.8.1 Function
This primitive requests that an FST Ack Response frame be transmitted to the FST initiator STA.
6.3.99.8.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-FSTAck.response(
FSTInitiatorAddress,

FSTAckResponse




)
	Name
	Type
	Valid Range
	Description

	FSTInitiatorAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA to which the FST Ack Response frame is transmitted.

	FSTAckResponse
	Sequence of octets
	As defined in FST Ack Response frame
	Specifies the parameters of the FST Ack Response.


6.3.99.8.3 When generated
This primitive is generated by the SME to request that an FST Ack Response frame be transmitted to the FST initiator STA.
6.3.99.8.4 Effect on receipt

On receipt of this primitive, the MLME constructs and attempts to transmit an FST Ack Response frame.
6.3.99.9 MLME-FSTAck.confirm

6.3.99.9.1 Function
This primitive indicates that an FST Ack Response frame was received.
6.3.99.9.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-FSTAck.confirm(
FSTResponderAddress,

FSTAckResponse





)
	Name
	Type
	Valid Range
	Description

	FSTResponderAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA from which the FST Ack Response frame was received.

	FSTAckResponse
	Sequence of octets
	As defined in FST Ack Response frame
	Specifies the parameters of the FST Ack Response.


6.3.99.9.3 When generated
This primitive is generated by the MLME when a valid FST Ack Response frame is received.
6.3.99.9.4 Effect on receipt

On receipt of this primitive, the MLME operates according to the procedure in 10.34.
6.3.99.10 MLME-FSTTeardown.request

6.3.99.10.1 Function
This primitive requests that an FST Tear down frame be transmitted to the FST initiator STA.
6.3.99.10.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-FSTTeardown.request(
FSTPeerSTAAddress,

FSTTeardown





)
	Name
	Type
	Valid Range
	Description

	FSTPeerSTAAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA to which the FST Tear down frame is transmitted.

	FSTTeardown
	Sequence of octets
	As defined in FST Tear down frame
	Specifies the parameters of the FST tear down.


6.3.99.10.3 When generated
This primitive is generated by the SME to request that an FST Tear down frame be transmitted to the FST peer STA.
6.3.99.10.4 Effect on receipt

On receipt of this primitive, the MLME constructs and attempts to transmit an FST Tear down frame.
6.3.99.11 MLME-FSTTeardown.indication

6.3.99.11.1 Function
This primitive indicates that an FST Tear down frame was received.
6.3.99.11.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-FSTTeardown.indication(
FSTPeerSTAAddress,

FSTAckResponse





)
	Name
	Type
	Valid Range
	Description

	FSTPeerSTAAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA from which the FST Tear down frame was received.

	FSTTeardown
	Sequence of octets
	As defined in FST Tear down frame
	Specifies the parameters of the FST Tear down.


6.3.99.9.3 When generated
This primitive is generated by the MLME when a valid FST Tear down frame is received.
6.3.99.9.4 Effect on receipt

On receipt of this primitive, the MLME operates according to the procedure in 10.34.
6.3.99.10 MLME-FSTIncoming.request

6.3.99.10.1 Function
This primitive announces an incoming FST from another band/channel. This primitive does not result in the transmission of a frame.
6.3.99.10.2 Semantics of the service primitive
The primitive parameters are as follows:
MLME-FSTIncoming.request(
FSTInitiatorAddress,

FSTResponderAddress,

FSTSetupRequest,

FSTSetupResponse,

FSTIsInitiator






)
	Name
	Type
	Valid Range
	Description

	FSTInitiatorAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA that is the FST initiator.

	FSTResponderAddress
	MAC Address
	Any valid individual MAC address
	Specifies the MAC address of the STA that is the FST responder.

	FSTSetupRequest
	Sequence of octets
	As defined in FST Setup Request frame
	Specifies the parameters of the last FST Setup Request frame exchanged between the initiator and responder.

	FSTSetupResponse
	Sequence of octets
	As defined in FST Setup Response frame
	Specifies the parameters of the last FST Setup Response frame exchanged between the initiator and responder.

	FSTIsInitiator
	Boolean
	true, false
	Indicates the role that the STA performs in the FST. Set to true if the STA performs in the role of initiator STA, and set to false otherwise.


6.3.99.10.3 When generated
This primitive is generated by the SME to announce that an FST Session is being transferred from another band/channel.
6.3.99.10.4 Effect on receipt

On receipt of this primitive, the MLME is notified of an incoming FST Session. The MLME does not transmit a frame as a resulf of this primive.
8.3.3.11 Authentication frame format
Insert a row named “Multi-band element” in Table 8-27 (Authentication frame body)

8.5.17 FST Action frame details
Insert the following subclause

8.5.17.7 On-channel Tunnel Request
The On-channel Tunnel Request frame is an Action frame of category FST. The On-channel Tunnel Request frame allows a multi-band STA to encapsulate an MMPDU for transmission to an MLME of a peer multi-band STA (10.34 Multi-band Operation), which can be used to perform multi-band association and multi-band authentication. 

The format of the On-channel Tunnel Request frame Action field is shown in Table 1. 
Table 1 – On-channel Tunnel Request frame Action field format
	Order 
	Information

	1
	Category

	2
	Action

	3
	OCT MMPDU

	4
	Multi-band


The Category field is set to the category for FST.

The Action field is set to the value for On-channel Tunnel Request.

The OCT MMPDU field is defined in Figure yyy0.

	
	MMPDU Length
	MMPDU Frame Control
	MMPDU Frame Body

	Octets:
	2
	2
	Variable


Figure yyy0 – Definition of OCT MMPDU

The MMPDU Length field contains the length in octets of the MMPDU Frame Body field.
The MMPDU Frame Control field carries the content of the Frame Control field of an MMPDU that would be constructed if the MMPDU for the corresponding management frame type were transmitted over-the-air (see 8.2.4.1).

The MMPDU Frame Body field carries the content of the Frame Body field of an MMPDU that would be constructed if the MMPDU for the corresponding management frame type were transmitted over-the-air (i.e., all the octets after the MAC header and up to, but not including, the FCS).

The Multi-band field contains the Multi-band element (see 8.4.2.121) of the peer MLME to which the OCT MMPDU is destined to. The channel, frequency band and MAC address contained in this element are used to deliver the OCT MMPDU to the correct MLME within the peer STA.

10.3.2 Authentication and deauthentication
10.3.2.2 Authentication—originating STA
Insert the following paragraph as the new first paragraph
Upon receipt of an MLME-AUTHENTICATE.request primitive that is part of an on-channel tunneling (see 10.34.4), the originating STA shall follow the rules in 10.34.4 in addition to the authentication procedure described below. 

10.3.3 Association, reassociation, and disassociation
10.3.3.2 Non-PCP/Non-AP STA association initiation procedures
Insert the following paragraph above the third paragraph
Upon receipt of an MLME-ASSOCIATE.request primitive that is part of an on-channel tunneling (see 10.34.4), a non-PCP/non-AP STA shall follow the rules in 10.34.4 in addition to the association procedures described below.
10.3.3.4 Non-PCP/Non-AP STA reassociation initiation procedures
Insert the following paragraph above the third paragraph
Upon receipt of an MLME-REASSOCIATE.request primitive that is part of an on-channel tunneling (see 10.34.4), a non-PCP/non-AP STA shall follow the rules in 10.34.4 in addition to the reassociation procedures described below.
10.34 Multi-band operation
10.34.2 FST Setup
Insert the following paragraph and figure as the new second paragraph
Figure YYY1 depicts the procedure of the FST setup protocol that drives the state machine shown in Figure 140. The figure is only an example of the basic procedure and is not meant to be exhaustive of all possible uses of the protocol. In the figure, MLME 1 and MLME 2 represent any two MLMEs of a multi-band capable STA according to the reference model described in 4.8.4. In addition, the parameter n corresponds to the number of FST Setup Request and FST Setup Response frame exchanges until both the FST initiator and FST responder successfully move to the Setup completion state, as described below.
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Figure YYY1 – Procedure of the FST setup protocol
In P371L30, insert a new item (2) as follows:

2. The SME of both the initiator and responder generates an MLME-FSTIncoming.request primitive that includes the parameters of the FST session transfer. This primitive shall be generated to the MLME associated with the channel number, operating class and band ID specified in the Multi-band element negotiated during the FST session setup. This primitive notifies the MLME of an impending FST session transfer.

Insert a new subclause as follows
10.34.4 On-channel tunnelling (OCT) operation
A multi-band capable STA uses OCT to have one of the STA’s on-the-air enabled MLME transmit an MMPDU that was constructed by a different MLME (i.e., one that might be on-the-air disabled) of the same STA. An MMPDU transmitted this way is referred to as an on-channnel tunnelled (OCT) MMPDU. The MLME that constructs or is the destination of an OCT MMPDU is referred to as tunnelled MLME (TN-MLME). The MLME that transmits or receives a tunnelled MMPDU over-the-air is referred to as transport MLME (TP-MLME).

NOTE – OCT can be used in conjunction with or independent from the FST Setup protocol.

Figure YYY2 depicts the overall OCT procedure. In this figure, <primitive> refers to the name of any of the MLME primitives defined in subclause 6.3 that meets all of the following conditions:

· Defines either a request, indication, response and confirm primitives, or just request and indication primitives.

· Includes a peer Multi-band element. The peer Multi-band element is used to identify the peer TN-MLME

· Includes a local Multi-band element. The local Multi-band element is used to identify the local TN-MLME

An MLME primitive meeting all of the above conditions is referred to as an OCT MLME primitive.

NOTE – MLME-AUTHENTICATE, MLME-ASSOCIATE, and MLME-REASSOCIATE are examples of primitives that are OCT MLME primitives.
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Figure YYY2 – On-channel tunelling procedure
To transmit a tunnelled MMPDU, the SME of a multi-band capable STA generates an OCT MLME request primitive that includes the peer Multi-band element and the local Multi-band element.

A TN-MLME receiving an OCT MLME request primitive shall:

1) As defined in this standard, process the request and construct an OCT MMPDU corresponding to the primitive in question. The TN-MLME shall not transmit any frame as a result of this primitive. 

2) Generate an MLME-OCTunnel.request primitive with parameters including the OCT MMPDU and the peer Multi-band element. The MLME-OCTunnel.request primitive shall be generated to the TP-MLME identified by the local Multi-band element which is contained within the OCT MMPDU.

A TP-MLME receiving an MLME-OCTunnel.request primitive shall transmit an On-channel Tunnel Request frame addressed to the peer TP-MLME and which includes the tunnelled MMPDU.

A TP-MLME receiving an On-channel Tunnel Request frame shall generate an MLME-OCTunnel.indication primitive. The MLME-OCTunnel.indication primitive shall be generated to the TN-MLME identified by the peer Multi-band element contained within the received On-channel Tunnel Request frame.

A TN-MLME receiving an MLME-OCTunnel.indication primitive shall:

1) As defined in this standard, process the OCT MMPDU parameter of the primitive as if the MMPDU had been received over-the-air.

2) Generate an OCT MLME indication primitive corresponding to the frame type of tunnelled MMPDU. This primitive is generated to the SME of the STA, which processes the MMPDU as defined in this standard.

In the case of a .request/.indication primitive, the process stops here. Otherwise, the process continues as described below.

The peer SME responds to the reception of an OCT MLME indication primitive by generating the corresponding OCT MLME response primitive. This response includes the peer Multi-band element and the local Multi-band element.

A TN-MLME receiving an OCT MLME response primitive shall:

1) As defined in this standard, process the response and construct an OCT MMPDU corresponding to the primitive in question. The TN-MLME shall not transmit any frame as a result of this primitive.

2) Generate an MLME-OCTunnel.request primitive with parameters including the OCT MMPDU and the peer Multi-band element. The MLME-OCTunnel.request primitive shall be generated to the TP-MLME identified by the local Multi-band element which is contained within the OCT MMPDU.

A TP-MLME receiving an MLME-OCTunnel.response primitive transmits an On-channel Tunnel Request frame addressed to the peer TP-MLME that includes the tunnelled MMPDU.

A TP-MLME receiving an On-channel Tunnel Request frame generates an MLME-OCTunnel.indication primitive. The MLME-OCTunnel.indication primitive is generated to the TN-MLME identified by the peer Multi-band element contained within the received On-channel Tunnel Request frame.

A TN-MLME receiving an MLME-OCTunnel.indication primitive:

1) Processes the OCT MMPDU parameter of the primitive as if the MMPDU had been received over-the-air.

2) Generates an OCT MLME confirm primitive corresponding to the frame type of the OCT MMPDU. This primitive is directed at the SME.

Abstract





This document defines the MLME interface for FST and provides further clarifications.
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