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Motivation:
· In general, a non-802.11-infrastructure network (e.g. IBSS, one-hop Mesh) can co-exist with an infrastructure network

· The channel/frequency number that is selected by a non-802.11-infrastructure network is critical to the overall WiFi network performance

· Guidance from the infrastructure on channel/frequency usage for non-802.11-infrastructure network can facilitate better network coexistence and improve overall network performance:

· Coordinated channel planning

· Reduce radio interference

· Balance traffic load 

Solution Summary: 

· Introducing Channel Usage IE

· Provide recommended channel/frequency lists for different use cases

· Allow flexibility for multiple applications and extensibility for future use cases

· Non-AP STA can request channel usage information with or without having to associate to the infrastructure network 
· AP provides Channel Usage information that either IT recommended or the network infrastructure examined based on the interference level, traffic load or supported regulatory classes.
· On the receipt of Channel Usage element in the Probe Response or Channel Usage Response frame, the recipient may use the channel usage information as part of channel selection processing to start a non-infrastructure network. 

Proposed Changes to 802.11v D2.0: 

7.2.3.8 Probe Request frame format

TGv editor: Insert the following rows in Table 7-14:
	Order
	Information
	Notes

	
	 Channel  Usage 
	The Channel Usage element may be present if dot11MgmtOptionChannelUsageEnabled is true.

	
	 Supported Regulatory Classes
	The Supported Regulatory Classes element is present if the Channel Usage element is present.


· Probe Response frame format
TGv editor: Insert the following rows in Table 7-15:
	Order
	Information
	Notes

	
	 Channel Usage
	The Channel Usage element is present if the Channel Usage element is present in the Probe Request frame and dot11MgmtOptionChannelUsageEnabled is true.


7.3.2 Information Elements
TGv editor: Insert the following rows into Table 7-26:
	Information element
	Element ID
	Length (in octets)

	Channel Usage (see 7.3.2.81)
	ANA
	4 to 256


· Extended Capabilities information element

TGv editor: Insert the following rows into Table 35a:
	· Capabilities field

	Bit
	Information
	Notes

	<ANA>
	Channel Usage
	The STA sets the Channel Usage field to 1 When dot11MgmtOptionChannelUsageEnabled is set to true and sets it to 0 otherwise. See 11.20.15. 



TGv editor: Insert the following after 7.3.2.80:
7.3.2.81 Channel Usage element
The Channel Usage element defines the channel usage information for non-infrastructure networking. The format of the Channel Usage element is shown in Figure v-x1.
	
	
	
	
	
	
	
	
	

	
	Element ID 
	Length (2*n+1)
	Use Mode 
	Regulatory Class 1
	Channel Number 1
	...
	Regulatory Class n
	Channel Number n

	Octets:
	1
	1
	1
	1
	1
	
	1
	1


Figure v-x1. Channel Usage element format.

The Element ID field is equal to the Channel Usage value in Table 26.

The Length field is set to one plus twice the number of Regulatory Class/Channel Number pairs.
The Use Mode field is set to a number that identifies the usage of the recommended channels listed in the Regulatory Class/Channel Number pair fields. The Use Mode definitions are shown in Table v1-x1.
Table v-x1 Use Mode definitions
	Value
	Use Mode

	0
	Reserved

	1
	Non-infrastructure  

	2-255
	Reserved


There are n Regulatory Class/Channel Number pairs, indicated by 1 through n. Each Regulatory Class/Channel Number pair comprises a Regulatory Class and a Channel Number. The Regulatory Class/Channel Number pair fields are not present if the Channel Usage element is included in the Probe Request frame and Channel Usage Request frame. 

The Regulatory Class 1 through Regulatory Class n fields each contains an enumerated value from Annex J, specifying the regulatory class in which the paired Channel Number fields are valid. 

The Channel Number 1 through Channel Number n fields each contains a single channel number.

Channel numbering is dependent on paired Regulatory Class according to Annex J.
The Channel Usage element may be included in Probe Request frames, as described in 7.2.3.8, Probe Response frames, as described in 7.2.3.9, Channel Usage Request frames, as described in 7.4.7a.8, and Channel Usage Response frames, as described in 7.4.7a.9. The use of the Channel Usage element and frames is described in 11.20.15.
7.4.7a Public Action frame details
Note 7.4.7a is defined in 802.11y D5.0. 

7.4.7a.1 Public Action frame
Insert the following rows in table 7-57ab.
Table 7-57ab Public Action field values
	Action field value 
	Description

	ANA
	Channel Usage Request

	ANA+1
	Channel Usage Response

	ANA+2-255
	Reserved


Insert the following after 7.4.7a.7( last clause number used in 802.11y D.50):
7.4.7a.8 Channel Usage Request frame format

The Channel Usage Request frame is sent by a non-AP STA to the AP to request the specified Channel Usage information.  The format of the Channel Usage Request frame is defined in Figure v-x6.

	
	
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Channel Usage Elements
	Supported Regulatory Classes Element
	Vendor Specific Elements  (Optional)

	Octets:
	1
	1
	1
	variable 
	variable
	variable


Figure v-x6. Channel Usage Request frame format.

The Category field is set to the value indicating the Wireless Network Management category, as specified in 7.3.1.11.
The Action field is set to the value indicating Channel Usage Request frame, as specified in 7.4.7a.1.
The Dialog Token field is set to a non-zero value chosen by the non-AP STA sending the Channel Usage Request frame to identify the request/response transaction. 
The Channel Usage Element field includes one or more Channel Usage elements described in 7.3.2.81 to identify the request use mode.  
The Supported Regulatory Classes Element field includes a Supported Regulatory Classes element to indicate the support regulatory classes for the requested network type and consistent with the Country element in the Beacon frame of which the AP advertises. The Supported Regulatory Classes is described in 7.3.2.51. 
The Vendor Specific Elements field contains zero or more Vendor Specific elements, as defined in 7.3.2.26.
Editorial Note: 7.3.2.51 is defined in TGy D5.0. 

7.4.7a.9 Channel Usage Response frame format

The Channel Usage Response frame is sent by an AP STA in response to a Channel Usage Request frame, or autonomously. The format of the Channel Usage Response frame is shown in Figure v-x7.
The Channel Usage Response frame is sent by an AP in response to a Channel Usage Request frame.
	
	
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Channel Usage Elements
	Country Element (Optional)
	Vendor Specific Elements (Optional)

	Octets:
	1
	1
	1
	variable
	variable
	Variable


Figure vn. Channel Usage Response frame format.

The Category field is set to the value indicating the Wireless Network Management category, as specified in 7.3.1.11.

The Action field is set to the value indicating Channel Usage Response frame, as specified in 7.4.7a.1.
The Dialog Token field is set to the value in the corresponding Channel Usage Request frame, or zero for an unsolicited frame.
The Dialog token field is set to the nonzero value received in the Channel Usage Request frame if the Channel Usage Response frame is being transmitted in response to a Channel Usage Request frame. The Dialog token field is set to zero if the Channel Usage Response frame is being transmitted, but not in response to a Channel Usage Request frame.
The Channel Usage Element field includes one or more Channel Usage elements described in 7.3.2.81. 
The Country Element field includes zero or one Country element described in 7.3.2.9. The Country element is included in the Country Element field when an unsolicited and/or group addressed Channel Usage Response frame is transmitted.

The Vendor Specific Elements field contains zero or more Vendor Specific elements, as defined in 7.3.2.26.
10. Layer Management

10.3 MLME ASP Interface
TGv editor: Insert the following after 10.3.57
10.3.58 Channel Usage request 
The following MLME primitives support the signaling of Channel Usage request. Figure v-x101 depicts the Channel Usage request process. The figure illustrates the basic protocol and is only an example and therefore is not meant to be exhaustive of all possible protocol uses.
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Figure v-x101 Channel Usage request Protocol Exchange

10.3.58.1 MLME-CHANNELUSAGE.request
10.3.58.1.1 Function

This primitive requests the transmission of a Channel Usage Request frame be sent to an AP.

· Semantics of the Service Primitive

The primitive parameters are as follows:
MLME-CHANNELUSAGE.request
(
PeerSTAAddress,
Dialog Token, 
ChannelUsage,
SupportedRegulatoryClasses,





VendorSpecificInfo)

	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the peer MAC entity with which to perform the Channel Usage process.

	Dialog Token
	Integer
	1 – 255
	The Dialog Token to identify the Channel Usage request and response transaction.

	ChannelUsage
	A set of Channel Usage element
	A set of Channel Usage element
	Specifies request types for the Channel Usage request.

	SupportedRegulatoryClasses
	As defined in Supported Regulatory Classes element
	As defined in Supported Regulatory Classes element
	Specifies the Supported Regulatory Classes information for the Channel Usage Request.

	VendorSpecificInfo
	A set of information

elements
	As defined in

7.3.2.26
	Zero or more information elements


· When Generated

This primitive is generated by the SME to request that a Channel Usage Request frame be sent to the AP with which the STA may be associated or unassociated.
· Effect of Receipt

On receipt of this primitive, the MLME constructs a Channel Usage Request action management frame. The STA then attempts to transmit this to the AP with which the STA may be associated or unassociated.

· MLME-CHANNELUSAGE.confirm

· Function

This primitive reports the result of a Channel Usage procedure.
· Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANNELUSAGE.confirm(
ResultCode,
PeerSTAAddress,
Dialog Token,
ChannelUsage, 
Country,  
VendorSpecificInfo)
	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,

INVALID

PARAMETERS,

or UNSPECIFIED

FAILURE
	Reports the outcome of a request to send a Channel Usage Request frame.

	PeerSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the peer MAC entity with which to perform the Channel Usage process.

	Dialog Token
	Integer
	1 – 255
	The Dialog Token to identify the Channel Usage request and response transaction.

	ChannelUsage
	A set of Channel Usage element
	A set of Channel Usage element
	Specifies parameters for the Channel Usage.

	Country 
	An information element 
	As defined in 7.3.2.9
	Zero or one Country information element.

	VendorSpecificInfo
	A set of information

elements
	As defined in

7.3.2.26
	Zero or more information elements. 


· When Generated

This primitive is generated by the MLME as a result of an MLME-CHANNELUSAGE.request and indicates the results of the request.

This primitive is generated when the MLME-CHANNELUSAGE.request contains invalid parameters, when a timeout or failure occurs, or when the STA receives a Channel Usage Response frame from the AP.

· Effect of Receipt

On receipt of this primitive the SME should operate according to the procedure in 11.20.15.
· MLME-CHANNELUSAGE.indication

· Function

This primitive indicates that a Channel Usage Request frame was received from a non-AP STA. 

· Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANNELUSAGE.indication(
PeerSTAAddress,
Dialog Token, 
ChannelUsage,
SupportedRegulatoryClasses,






VendorSpecificInfo)
	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address
	The address of the non-AP STA MAC entity from which a Channel Usage Request frame was received.

	Dialog Token
	Integer
	0 – 255
	The Dialog Token to identify the Channel Usage request and response transaction.

	ChannelUsage
	A set of Channel Usage element
	A set of Channel Usage element
	Specifies request types for the Channel Usage request.

	SupportedRegulatoryClasses
	As defined in Supported Regulatory Classes element
	As defined in Supported Regulatory Classes element
	Specifies the Supported Regulatory Classes information for the Channel Usage Request.

	VendorSpecificInfo
	A set of information

elements
	As defined in

7.3.2.26
	Zero or more information elements


· When Generated

This primitive is generated by the MLME when a valid Channel Usage Request frame is received.

· Effect of Receipt

On receipt of this primitive the SME should operate according to the procedure in 11.20.15.
· MLME-CHANNELUSAGE.response

· Function

This primitive is generated in response to an MLME-CHANNELUSAGE.indication requesting a Channel Usage Response frame is sent to a non-AP STA. 

· Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-CHANNELUSAGE.response(
PeerSTAAddress,
Dialog Token, 
ChannelUsage, 
Country,
VendorSpecificInfo)
	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address

	The address of the non-AP STA MAC entity from which a Channel Usage Request frame was received.

	Dialog Token
	Integer
	0 – 255
	The Dialog Token to identify the Channel Usage request and response transaction.

	ChannelUsage
	A set of Channel Usage elements
	A set of Channel Usage elements
	Specifies parameters for the Channel Usage.

	Country 
	An information element 
	As defined in 7.3.2.9
	Zero or one Country information element.

	VendorSpecificInfo
	A set of information

elements
	As defined in

7.3.2.26
	Zero or more information elements


· When Generated

This primitive is generated by the SME in response to an MLME-CHANNELUSAGE.indication requesting a Channel Usage Response be sent to a non-AP STA.

· Effect of Receipt

On receipt of this primitive, the MLME constructs a Channel Usage Response frame. The STA then attempts to transmit this to the non-AP STA indicated by the PeerSTAAddress parameter.
Insert new subclause at the end of 11.20

11.20.16 Channel Usage Procedures
Channel Usage information is a set of channels provided by an AP to non-AP STAs for operation on a non-infrastructure network. The Channel Usage information provided by the AP to the non-AP STA is to advise the STA how to co-exist with the infrastructure network. 
A STA that has a value of true for the MIB attribute dot11MgmtOptionChannelUsageEnabled is defined as a STA that supports use of Channel Usage and shall indicate this support by setting the Channel Usage bit of the Extended Capabilities element to 1 in transmitted Beacon, Association Request, Association Response, Reassociation Request, Reassociation Response, Probe Request, and Probe Response frames.

A non-AP STA that is not associated to an AP prior to using a non-infrastructure network may send a Probe Request frame including both Supported Regulatory Classes and Channel Usage elements.  
A non-AP STA supporting use of Channel Usage may send a Channel Usage Request frame at any time after association to the AP that supports the use of Channel Usage to request the Channel Usage information for supported regulatory classes.  
Upon the receipt of Channel Usage element in the Probe Request frame, the AP supporting use of Channel Usage shall send a Probe Response frame including one or more Channel Usage elements. Upon receiving a Channel Usage Request frame, the AP supporting use of Channel Usage shall send a Channel Usage Response frame including one or more Channel Usage elements. Channel Usage elements shall only include channels that are valid for the regulatory domain in which the AP transmitting the element is operating and consistent with the Country element in the Beacon or Probe Response frame.
The AP may send an unsolicited group addressed or individually addressed Channel Usage Response frame to the STAs that have requested use of Channel Usage if the corresponding Channel Usage information needs to be updated. The Country information element shall be included in the unsolicited and/or group addressed Channel Usage Response frame.
On the receipt of Channel Usage element in the Probe Response or Channel Usage Response frame, the recipient may use the channel usage information as part of channel selection processing to start a non-infrastructure network. 
NOTE 1— If either a recommended regulatory class, or a recommended channel, or both are not supported or understood by the recipient, or if the operating country of the sender is unknown, the recipient should discard the corresponding recommendation.

NOTE 2— The STA that hasn’t requested use of Channel Usage should discard the unsolicited group addressed Channel Usage Response frame.
Insert the following rows to A.4.14
A.4.14 Wireless Network Management extensions
	Item
	Protocol Capability
	References
	Status
	Support

	WNM17
	Channel Usage
	11.20.15; 7.3.2.81;
7.4.7a.8;7.4.7a.9 
	CFv:O
	Yes, No, N/A


Annex D

Insert the following entries at the end of the Dot11WirelessMgmtOptionsEntry sequence list:

Dot11WirelessMgmtOptionsEntry ::=

SEQUENCE {

dot11MgmtOptionPresenceEnabledTruthValue,

dot11MgmtOptionFBMSImplementedTruthValue,

dot11MgmtOptionFBMSEnabledTruthValue,

dot11MgmtOptionEventsEnabledTruthValue,

dot11MgmtOptionDiagnosticsEnabledTruthValue,

dot11MgmtOptionMultiBSSIDImplementedTruthValue,

dot11MgmtOptionMultiBSSIDEnabledTruthValue,

dot11MgmtOptionTFSImplementedTruthValue,

dot11MgmtOptionTFSEnabledTruthValue, dot11MgmtOptionSleepModeImplementedTruthValue,

dot11MgmtOptionSleepModeEnabled TruthValue,

dot11MgmtOptionTIMBroadcastImplemented
 TruthValue,

dot11MgmtOptionTIMBroadcastEnabled TruthValue,

dot11MgmtOptionProxyARPEnabled TruthValue,

dot11MgmtOptionBSSTransitionEnabled TruthValue,

dot11MgmtOptionChannelUsageImplemented
TruthValue,

dot11MgmtOptionChannelUsageEnabled
TruthValue}
On page 155, as part of Dot11WirelessMgmtOptionsEntry, add the followingMIB objects:

dot11MgmtOptionChannelUsageImplemented OBJECT-TYPE

          SYNTAX TruthValue

          MAX-ACCESS read-only

          STATUS current

          DESCRIPTION

"This attribute, when TRUE, indicates that the station implementation is capable of supporting Channel Usage when the dot11WirelessManagementImplemented is TRUE.”

   DEFVAL { FALSE }
          ::= { dot11WirelessMgmtOptionsEntry 16 }

dot11MgmtOptionChannelUsageEnabled OBJECT-TYPE

          SYNTAX TruthValue

          MAX-ACCESS read-write

          STATUS current

          DESCRIPTION

"This attribute, when TRUE, indicates that Channel Usage is enabled. Channel Usage is disabled otherwise.”
         DEFVAL { FALSE }
          ::= { dot11WirelessMgmtOptionsEntry 17 }
Abstract


This submission contains the normative text for Channel Usage to provide channel/frequency usage recommendation for non-infrastructure networking. 


	


This proposal provides comment resolution for LB123 CID #501 and CID#667, and the text is aligned with P802.11v-D2.0.
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