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7.3.2.0a General

	Table 7-26—Element IDs 

	Element
	Element ID
	Total length of element in octets including the Type and Length octets
	Extensible

	Congestion Notification (see 7.3.2.99) 
	116
	16
	Yes


7.3.2.99 Congestion Notification element

The Congestion Notification element is used to indicate the congestion status of the mesh STA per mesh destination and AC, and the duration for which the STA expects the congestion to last. The format of the Congestion Notification element is shown in Figure s7-95o135 (Congestion Notification element format). The Congestion Notification element is included in Congestion Control Notification frames as described in 7.4.15.6 (Congestion Control Notification frame format). 

	Element ID
	Length
	Destination Mesh STA Address
	Congestion Notification Expiration Timer
(AC_BK)
	Congestion Notification Expiration Timer
(AC_BE)
	Congestion Notification Expiration Timer 
(AC_VI)
	Congestion Notification Expiration Timer
(AC_VO)

	Octets: 1
	1
	6
	2
	2
	2
	2

	Figure 7-95o135—Congestion Notification element format


The Element ID is set to the value given in Table 7-26 (Element IDs) for this element. 

The Length field is set to 14.

The Destination Mesh STA Address field is represented as a 48-bit MAC address and is set to the address of the mesh destination for which the intra-mesh congestion control shall be applied. It is set to the broadcast address if the intra-mesh congestion control shall be applied to all destinations.
The element contains four Congestion Notification Expiration Timer fields for the four EDCA access categories to indicate the estimated congestion duration per AC at the mesh STA transmitting the congestion notification. The congestion notification expiration timer values are encoded as unsigned integers in units of 100 µs.

7.4.15.6 Congestion Control Notification frame format

A mesh STA uses the Congestion Control Notification frame to indicate its congestion status to its neighbor peer mesh STA(s). This frame is transmitted using individual addresses or group addresses. The format of the Congestion Control Notification frame Action field is shown in Table s7-57v35 (Congestion Control Notification frame Action field).

	Table 7-57v35—Congestion Control Notification frame Action field 

	Order
	Information
	Notes

	· 
	Category
	

	· 
	Mesh Action
	

	· 
	Congestion Notification element
	One or more Congestion Notification elements (7.3.2.99 (Congestion Notification element))


The Category field is set to the value in Table 7-24 (Category values) for category Mesh Action.

The Mesh Action field is set to the value in Table s7-57v30 (Mesh Action field values) representing Congestion Control Notification.

The Congestion Notification element is set as described in 7.3.2.99 (Congestion Notification element).

10.3.79.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME- MBSSCongestionControl.request(





peerMAC, 





CongestionNotification, 





VendorSpecificInfo





) 

	Name
	Type
	Valid range
	Description

	peerMAC
	MAC Address
	Any valid individual MAC address
	Specifies the address of the peer MAC entity to which the Congestion Control Notification is sent.

	CongestionNotification
	A set of Congestion Notification elements
	As defined in 7.3.2.99 (Congestion Notification element)
	A set of local congestion information generated by the mesh STA. One or more Congestion Notification elements.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


10.3.79.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME- MBSSCongestionControl.indication(






peerMAC,






CongestionNotification, 






VendorSpecificInfo






) 

	Name
	Type
	Valid range
	Description

	peerMAC
	MAC Address
	Any valid individual MAC address
	Specifies the address of the peer MAC entity from which the Congestion Control Notification was received.

	CongestionNotification
	A set of Congestion Notification elements
	As defined in 7.3.2.99 (Congestion Notification element)
	A set of local congestion information contained in the received Congestion Control Notification frame. One or more Congestion Notification elements.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


11C.11 Intra-mesh congestion control

11C.11.1 General

Intra-mesh congestion control is based on the following three main mechanisms: 

· Local congestion monitoring and congestion detection

· Congestion control signaling

· Local rate control

At any given time, there is only one congestion control protocol active in a particular MBSS, signalled in the Congestion Control Mode Identifier field of the Mesh Configuration element. This standard specifies the Congestion Control Signaling Protocol that shall be available in any MBSS with an activated congestion control.

NOTE—This standard allows for inclusion of more advanced or alternative congestion control schemes through the Congestion Control Mode Identifier in the Mesh Configuration element.

11C.11.2 Congestion Control Signaling Protocol

The Congestion Control Signaling Protocol specifies the signaling messages used with intra-mesh congestion control. Specific algorithms for local congestion monitoring and congestion detection are beyond the scope of the Congestion Control Signaling Protocol. Similarly, local rate control algorithms are beyond the scope of the Congestion Control Signaling Protocol and both congestion detection and local rate control algorithms are specific to the congestion control protocol active in the MBSS.

Congestion Control Signaling Protocol consists of a Congestion Control Notification frame and is triggered after congestion is detected at a mesh STA through local congestion monitoring (details of which are specific to the active congestion control protocol). A mesh STA that detects congestion and the incoming traffic source causing this congestion, following the active congestion control protocol rules, may transmit a Congestion Control Notification frame to the mesh STAs of its traffic source or other neighboring mesh STAs as specified by the active congestion control protocol. The frame contains on or more Congestion Notification elements, which specify the expected duration of the congestion per AC per mesh destination as estimated by the congested mesh STA.

NOTE1—Local policies/mechanisms implemented in a mesh STA might be required to ensure timely transmission of the congestion control signaling messages and to avoid transmission of stale messages that can reduce network efficiency.

NOTE2—A mesh STA that receives a Congestion Control Notification frame might choose to adjust its frame rate, defined by the number of transmitted frames per a unit of time, to the sender of the Congestion Control Notification frame in the identified congested AC(s) for the duration specified in the Congestion Notification element. The reduction of the frame rate to a congested mesh STA avoids waste of the mesh resources for transmission of packets that with high probability will not be handled/forwarded by the congested mesh STA.

References:

11-10/1429r0 Barbara Staehle, Dirk Staehle, Michael Bahr: “Proposed Change to 802.11 Intra-Mesh Congestion Notification Frame”, Dec 2010-12-08
IEEE 802.11s WLAN Mesh Networking, Draft Standard D7.03




Abstract


This submission provides text for a simple extension in the format of the Congestion Notification element that allows a more flexible use of the Congestion Notification element. Especially, it provides a simple and easy remedy to a possible situation in intra-mesh congestion control where data flows are unnecessarily blocked (cf. 11-10/1429).
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