
New MAC functional description: Fast association
A device is instructed to fast-associate with a PAN through the MLME-FAST-ASSOCIATE.request primitive.

The MAC sublayer of an unassociated device shall initiate the fast association procedure by sending a fast association request command to the coordinator of an existing PAN. The fast association request command contains an acknowledgment request.
If the Association Type field of the fast association request command is set to 0, the device will send the fast association command only. On receipt of the fast association request command with the Association Type field set to 0, the coordinator shall confirm its receipt by sending an acknowledgment frame.
If the Association Type field of the fast association request command is set to 1, the device will send a data frame or MAC command frame immediately after sending the fast association request command. On receipt of the fast association request command with the Association Type field set to 1, the coordinator shall wait for at most macAssociationReqDuration symbols to receive the data frame or MAC command frame. If nothing is received, the coordinator shall confirm its receipt of the fast association request command by sending an acknowledgment frame. If a data frame or MAC command frame is received, the coordinator shall first send the acknowledgment frame for the fast association request command and then immediately send the acknowledgment frame for the data frame or MAC command frame if the data frame/MAC command frame contains an acknowledgment request; if the data frame or MAC command frame does not contain the acknowledgment request, the coordinator shall only confirm its receipt of the fast association request command by sending an acknowledgment frame. Here the Source Address field and the Destination Address field of the data frame or MAC command frame shall contain the addresses same as the fast association request command.
On receipt of the acknowledgment to the fast association request command, the device shall wait for at most macResponseWaitTime symbols for the coordinator to make its association decision. Upon receiving the association response command, the device shall confirm its receipt by sending an acknowledgment frame. If the AssociationStatus field of the command indicates that the association was successful, the device shall store the address contained in the 16-bit Short Address field of the command in macShortAddress.
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New MAC sublayer service specification: MLME-FAST-ASSOCIATE.request
The MLME-FAST-ASSOCIATE.request primitive allows a device to request a fast association with a coordinator.
Semantics of the service primitive

The semantics of the MLME-FAST-ASSOCIATE.request primitive are as follows:
MLME-ASSOCIATE.request        (

AssociationType
LogicalChannel,

ChannelPage,

CoordAddrMode,

CoordPANId,

CoordAddress,

CapabilityInformation,

SecurityLevel,

KeyIdMode,

KeySource,

KeyIndex

)
	Name
	Type
	Valid range
	Description

	AssociationType
	Bitmap
	See below
	Specifies whether or not a frame will be sent following the fast association request command.


Appropriate usage

The MLME-FAST-ASSOCIATE.request primitive is generated by the next higher layer of an unassociated device and issued to its MLME to request a fast association with a PAN through a coordinator.
Effect on receipt

On receipt of the MLME-FAST-ASSOCIATE.request primitive, the MLME of an unassociated device generates a fast association request command.
New MAC command frames: Fast association request command:
	bits
	8
	8
	1

	MHR fields
	Command Frame Identifier
	Capability Information
	Association Type


	Association Type
	Description

	0
	No frame

	1
	Data frame/ MAC command frame


New MAC PIB attribute:
	Attribute
	Identifier
	Type
	Range
	Description

	macAssociationReqDuration
	TBD
	Integer
	0~macAckWaitDuration
	The maximum number of symbols to wait for a MAC command frame/data frame to arrive following a fast association request command.


Benefits comparing to 2006:
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802.15.4-2006
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802.15.4e

For example, 1st successful association procedure
	
	802.15.4-2006
	802.15.4e

	Number of CSMA-CA channel accessing
	2
	2
But the channel accessing in the direction from coordinator to new device should be much easier than in the other direction.

	Time of average successful association procedure
	>= macResponseWaitTime
	<= macResponseWaitTime

	Time of channel occupation
	3 times:
Association request

Data request

Association response
	Twice:
Fast association request

Association response


When fast association request is followed by the MAC command frame/data frame, if association is successful, then we can save channel competition for the data/MAC command frame, otherwise the coordinator will discard that MAC command frame/data frame.
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