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7.4 Action frame format details

7.4.1 Spectrum management action details

Change Table 44 as follows:
Table 44—Spectrum management Action Value field values

	Action Value field value
	Description

	0
	Measurement Request

	1
	Measurement Response

	2
	TPC Request

	3
	TPC Report

	4
	Channel Switch Announcement

	5
	Extended Channel Switch Announcement

	6
	Extended Channel Switch Response

	57-255
	Reserved


Insert the following changes after 7.4.1.5:

7.4.1.1 Extended Channel Switch Announcement frame format

The Extended Channel Switch Announcement frame uses the Action frame body format and is transmitted by an AP in a BSS or a STA in an IBSS to advertise a channel switch. The format of the Extended Channel Switch Announcement frame body is shown in Figure v84.
	
	
	
	
	

	
	Category
	Action
	Dialog Token                 (optional)
	Extended Channel Switch Announcement Element

	Octets:
	1
	1
	1
	6


Figure v1 —Extended Channel Switch Announcement frame format
The Category field is set to 0 (representing spectrum management).

The Action Value field is set to 5 (representing a Extended Channel Switch Announcement frame).

The Dialog Token field is a nonzero value which identifies the Extended Channel Switch Announcement/Response transaction. The dialog token is unique for each Extended Channel Switch Announcement frame sent to a given destination MAC address. This is an optional field and is included by an AP to request an Extended Channel Switch Response from the receiving STA(s).
The Extended Channel Switch Announcement element is set as described 7.3.2.47.

7.4.1.7 Extended Channel Switch Response frame format

The Extended Channel Switch Response frame is provided by a STA in response to receiving an Extended Channel Switch Annoncement frame which includes a dialog token.  The Extended Channel Switch Response frame is used by a non-AP STA in a BSS or a STA in an IBSS to coordinate the channel switch to a new channel. The Channel Switch Response frame body format is shown Figure x1.

	
	
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Regulatory Class
	Alternative Channel Number
	Channel Switch Response Code

	Octets:
	1
	1
	1
	1
	1
	1


Figure x1— Channel Switch Response frame body format
The Category field is set to the value indicating the Wireless Network Management category, as specified in Table 24 in 7.3.1.11.

The Action field is set to the value indicating Channel Switch Response frame, as specified in 7.4.6.

The Dialog Token field is set to the value in the corresponding Exteneded Channel Switch Announcement frame  to identify this announcement/response transaction.

Regulatory Class indicates the channel set for this channel switch. Regulatory Class and Alternative Channel Number together specify the channel frequency and spacing for this channel switch. Valid values of Regulatory Class are shown in Annex J.

The Alternative Channel Number field indicates a STA preference for an alternative channel number. Alternative Channel Number is defined within the indicated Regulatory Class as shown in Annex J.  A value of 0 indicates the STA does not have a preference for an alternative channel for this channel switch.

The Channel Switch Response Code field indicates the STA response to a channel switch announcement as defined in Table x2.

Table x2—Channel Switch Response Code Definitions for a Channel Switch Announcement
	Channel Switch Response Code
	Response Definition for Response Code


	0
	Reporting STA is able to switch to the requested channel at the requested time or has already switched to the requested channel.

	1
	Reporting STA is able to switch to the requested channel at the requested time, but indicates that current services/data rates are not supportable on requested channel and suggests the alternative channel as a better channel for BSS switch.

	2
	Reporting STA is able to switch to the requested channel at the requested time, but suggests the alternative channel as a better channel for BSS switch.

	3- 127
	reserved

	128
	Reporting STA will not switch to the requested channel, reason unspecified.

	129
	Reporting STA will not switch to the requested channel, but will associate with a BSS currently operating on the alternative channel.

	130
	Reporting STA will not switch to the requested channel, has no other BSS transition options, and suggests a BSS switch to the alternative channel.

	131
	Reporting STA will not switch to the requested channel, has no other roaming options, and finds no acceptable alternative channel for BSS switch..

	
	

	
	

	
	

	132-255
	reserved


8. Layer management

8.4 MLME SAP Interface

8.4.1 Extended Channel Switch Announcement
The following MLME primitives support the signalling of Extended Channel Switch Announcement.

8.4.1.1 MLME-EXTCHANNELSWITCH.request

8.4.1.1.1 Function

This primitive requests that an Extended Channel Switch Announcement frame be sent by an AP.

8.4.1.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-EXTCHANNELSWITCH.request
(
Dialog Token, 
Mode,
Regulatory Class,
Channel Number,
Channel Switch Count,
VendorSpecificInfo)
	Name
	Type
	Valid Range
	Description

	Dialog Token
	Integer
	1 - 255
	The dialog token to identify the Extended Channel Switch transaction.

	Mode
	Integer
	0,1
	Channel switch mode, as defined for the Extended Channel Switch Announcement element.

	Regulatory Class
	Integer
	As defined in Annex J
	Specifies the new regulatory class.

	Channel Number
	Integer
	As defined in  Annex J
	Specifies the new channel number.

	Channel Switch Count
	Integer
	0 - 255
	Specifies the number of TBTTs until the channel switch event, as described for the Extended Channel Switch Announcement element.

	VendorSpecificInfo


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


8.4.1.1.3 When Generated

This primitive is generated by the SME to request that a Extended Channel Switch Announcement frame be sent to a non-AP STA that is associated to the AP.

8.4.1.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs an Extended Channel Switch Announcement frame. The AP then attempts to transmit this to the STA that is associated.

8.4.1.2 MLME-EXTCHANNELSWITCH.confirm

8.4.1.2.1 Function

This primitive reports the result of a request to switch channel.

8.4.1.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-EXTCHANNELSWITCH.confirm
(
ResultCode,
VendorSpecificInfo)

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS, INVALID PARAMETERS or UNSPECIFIED FAILURE
	Reports the result of a channel switch request.



	VendorSpecificInfo


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


8.4.1.2.3 When Generated

This primitive is generated by the MLME when a channel switch request completes. Possible unspecified failure causes include an inability to schedule an extended channel announcement.

8.4.1.2.4 Effect of Receipt

The SME is notified of the results of the channel switch procedure.

8.4.1.3 MLME-EXTCHANNELSWITCH.indication

8.4.1.3.1 Function

This primitive indicates that an Extended Channel Switch Announcement frame was received from an AP.

8.4.1.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-EXTCHANNELSWITCH.indication
(
Peer MAC Address,
Dialog Token, 
Mode,
Regulatory Class,
Channel Number,
Channel Switch Count,
VendorSpecificInfo)
	Name
	Type
	Valid Range
	Description

	PeerMAC
Address
	MACAddress
	Any valid individual MAC Address
	The address of the peer MAC entity from which the Measurement Report frame was received.

	Dialog Token
	Integer
	1 - 255
	The dialog token to identify the Extended Channel Switch transaction.

	Mode
	Integer
	0,1
	Channel switch mode, as defined for the Channel Switch Announcement element.

	Regulatory Class
	Integer
	As defined in Annex J
	Specifies the new regulatory class. 

	Channel Number
	Integer
	As defined in Annex J
	Specifies the new channel number.

	Channel Switch Count
	Integer
	0 - 255
	Specifies the number of TBTTs until the channel switch event, as described for the Channel Switch Announcement element.

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


8.4.1.3.3 When Generated

This primitive is generated by the MLME when a valid Extended Channel Switch Announcement frame is received.

8.4.1.3.4 Effect of Receipt

On receipt of this primitive, the SME decides whether to accept the switch.

8.4.1.4 MLME-EXTCHANNELSWITCH.response

8.4.1.4.1 Function

This primitive is used to schedule an accepted extended channel switch.

8.4.1.4.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-EXTCHANNELSWITCH.response
(
Dialog Token, 
Mode,
Regulatory Class,
Channel Number,
Channel Switch Count,
VendorSpecificInfo)
	Name
	Type
	Valid Range
	Description

	Dialog Token
	Integer
	1 - 255
	The dialog token to identify the Extended Channel Switch transaction.

	Mode
	Integer
	0,1
	Channel switch mode, as defined for the Channel Switch Announcement element.

	Regulatory Class
	Integer
	As defined in Annex J
	Specifies the new regulatory class.

	Channel Number
	Integer
	As defined in Annex J
	Specifies the new channel number.

	Channel Switch Count
	Integer
	0 - 255
	Specifies the number of TBTTs until the channel switch event, as described for the Channel Switch Announcement element.

	VendorSpecificInfo


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




8.4.1.4.3 When Generated

This primitive is generated by the SME to schedule an accepted extended channel switch request.

8.4.1.4.4 Effect of Receipt

On receipt of this primitive, the MLME schedules the extended channel switch.  The actual channnel switch can be achieved at the appropriate time through the MLME-PLME interface using the PLME-SET primitive of the dot11CurrentFrequency MIB attribute.

10.3.41 Extended Channel Switch Response
This set of MLME primitives supports the signaling of Extended Channel Switch Response frames between non-AP STAs and an AP.

10.3.41.1 MLME-EXTCHANSWITCHRESPONSE.request

10.3.41.1.1 Function

This primitive requests transmission of a Channel Switch Response frame to the AP with which the STA is associated.

10.3.41.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-EXTCHANSWITCHRESPONSE.request
(
Peer MACAddress

DialogToken,
Regulatory Class
Alternative Channel Number
Channel Switch Response Code
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerMAC
Address
	MACAddress
	Any valid individual MAC Address
	The address of the peer MAC entity to which the Channel Switch Response frame is sent.

	DialogToken
	Integer
	1 – 255
	The Dialog Token to identify the Extended Channel Switch transaction.

	Regulatory Class
	Integer
	0 – 255
	For the Target Channel Number, as defined in AnnexJ.

	Alternative Channel Number
	Integer
	0 – 255
	Channel number indicating alternative target channel for BSS switch, defined within the Regulatory Class in Annex J.

	Channel Switch Response Code
	Integer
	0-2
	Indicates the STA response to a channel switch announcement as defined in Table x2.The Channel Switch Response Code is a response to the request to switch to the new channel as identified in the Channel Switch Announcement sent by the AP.


10.3.x+1.1.3 When Generated

This primitive is generated by the SME to request that a Channel Switch Response frame be sent to the AP with which the STA is associated.

10.3.x+1.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a Channel Switch Response management frame of action type. The non-AP STA then attempts to transmit this to the AP with which it is associated.

10.3.x+1.2 MLME-EXTCHANSWITCHRESPONSE.confirm

10.3.x+1.2.1 Function

This primitive reports the result of a request to send a Channel Switch Response frame to the initiating protocol entity.

10.3.x+1.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-EXTCHANSWITCHRESPONSE.confirm
(
ResultCode,
DialogToken
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,
INVALID_
PARAMETERS,
 TIMEOUT,
TRANSMISSION_FAILURE,
UNSPECIFIED_
FAILURE
	Indicates the result of the corresponding MLME-EXTCHANSWITCHRESPONSE.request.

	DialogToken
	Integer
	As defined in the corresponding MLME-EXTCHANSWITCHRESPONSE.
request
	The Dialog Token to identify this Channel Switch transaction.


10.3.x+1.2.3 When Generated

This primitive is generated by the MLME when the request to transmit a Channel Switch Response frame completes and indicates the results of the request.

10.3.x+1.2.4 Effect of Receipt

On receipt of this primitive, the SME evaluates the ResultCode.

10.3.x+1.3 MLME-EXTCHANSWITCHRESPONSE.indication

10.3.x+1.3.1 Function

This primitive indicates that a Channel Switch Response frame was received from a non-AP STA.

10.3.x+1.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-EXTCHANSWITCHRESPONSE.indication
(
PeerMACAddress,
DialogToken,
Regulatory Class
Alternative Channel Number
Channel Switch Response Code
)

	
	
	
	

	Name
	Type
	Valid Range
	Description

	PeerMAC
Address
	MACAddress
	Any valid individual MAC Address

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

	DialogToken
	Integer
	1 – 255
	The Dialog Token to identify this Channel Switch transaction as received in the Channel Switch Response frame.

	Regulatory Class
	Integer
	0 – 255
	For the Target Channel Number, as defined in AnnexJ.

	Alternative Channel Number
	Integer
	0 – 255
	Channel number indicating alternative target channel for BSS switch, defined within the Regulatory Class in Annex J.

	Channel Switch Response Code
	Integer
	0-2
	Indicates the STA response to a channel switch announcement as defined in Tabel x2.The Channel Switch Response Code is a response to the request to switch to the target channel as identified in the Channel Switch Announcement sent by the AP.


10.3.x+1.3.3 When Generated

This primitive is generated by the MLME when a valid Channel Switch Response frame is received.

10.3.x+1.3.4 Effect of Receipt

On receipt of this primitive the SME shall operate according to the procedure in 11.15.4.

Insert and renumber new clause 11.9..x after 11.9.7 as follows:

11.9.X Extended Channel Switch Proedure
The Extended Channel Switch Announcement and Extended Channel Switch Response provide a means and a protocol to coordinate the movement of a BSS to a new channel. It is an objective to minimize service disruption to the BSS  in this process, although a channel switch may not successfully move all STAs to the new target channel. 
An AP may request appropriate triggered measurements in any STA in order to detect conditions which may warrant a BSS channel switch.  A STA so requested will provide a triggered measurement report when the requested conditions are detected. The AP may then use the information in the triggered report to determine if an Extended Channel Switch is needed.

An AP may initiate an extended channel switch transaction by sending a Extended Channel Switch Announcement with dialog token to some or all of its associated STAs to collect information and feedback from the STAs on the intended channel switch event.  The Extended Channel Switch Announcement indicates the New Regulatory Class and New Channel Number for the  Extended Channel Switch and a Channel Switch Count.  The Channel Switch Count indicates the latest time for the STA to send an Extended Channel Switch Response frame. An AP may further direct a BSS channel switch by including a Extended Channel Switch Announcement in beacon frames and Probe Response frames.  Because it can be sent as a unicast frame, the Extended Channel Switch Announcement allows the AP to confirm STA reception of the channel switch information.

A STA receiving a Extended Channel Switch Announcement frame with dialog token shall respond by sending a Extended Channel Switch Response frame within the specified Channel Switch Count time limit.  The Extended Channel Switch Response frame shall indicate the STAs capability and intention to perform the requested channel switch. A STA receiving a Extended Channel Switch Announcement shall determine if it will or will not switch to the requested channel. If the response time limit for this request permits, the STA may make radio measurements of the current and new channel before sending a Extended Channel Switch Response. If the STA determines that the target channel is unsuitable for use or when the STA has a preference to switch to a different channel, the station may identify a suggested suitable alternate channel in the Extended Channel Switch Response. When a determination has been made, the STA shall prepare a Extended Channel Switch Response to the requesting AP and may include a suitable alternative channel.  The response codes in the Extended Channel Switch Response are defined in Table x2 .When an Extended Channel Switch Response has been prepared, the STA shall randomly select a  transmission time before the channel switch time specified in the Extended Channel Switch Announcement  frame.  At the selected transmission time, the STA shall transmit its Extended Channel Switch Response frame.

If the STA has indicated in a Extended Channel Switch Response frame that it will switch channel (Extended Channel Switch Response Code values 0-127), the STA shall switch to the target channel at the specified channel switch time. The STA shall randomly select a  transmission time within the 10 second period immediately after the channel switch.  If the STA has not tramitted any frame to the AP on the new channel before the selected transmission time, then at the selected transmission time, the STA shall transmit an Extended Channel Switch Response frame with Response Code value set to 0. 

A. 4.14 Wireless Network Management extensions

	
	
	
	
	

	
	
	
	
	

	Item
	Protocol Capability
	References
	Status
	Support

	RME9
	Extended Channel Switch 
	11.9.7
	CFv AND CF1):M
	Yes, No, N/A

	RME9.1
	Channel switch procedure Transmission of extended channel switch announcement and channel switch procedure by an AP

Transmission of extended channel switch announcement and channel switch procedure by a STA

Reception of extended channel switch announcement and channel switch procedure by a STA
	11.9.7

11.9.7

11.9.7
	(CFv AND CF1):M



(CFv AND CF2):M


CFv:M


	Yes, No, N/A

	RME9.2
	Station Association procedure Transmission of Association Request with SupportedRegulatoryClasses by a STA

Transmission of Association Response with SupportedRegulatoryClasses by an AP
	9.8.3, 11.3.2.1

9.8.3, 11.3.2.2
	(CFv AND CF2:M

(CFv AND CF1):M
	Yes, No, N/A

	RME9.3
	Station Reassociation procedure Transmission of Association Request with SupportedRegulatoryClasses by a STA

Transmission of Reassociation Response with SupportedRegulatoryClasses by an AP
	9.8.3, 11.2.3.3

9.8.3, 11.2.3.4
	(CFv AND CF2:M

(CFv AND CF1):M
	Yes, No, N/A

	
RME9.4
	        Extended Channel Switch Response
	11.9.X, 7.4.1.7
	(CFv AND CF1):M
	Yes, No, N/A

	RME10
	Co-located Interference Reporting
	7.4.6.14
7.4.6.15
11.5.8
	CFv:M
	Yes, No, N/A

	
	
	
	
	


Abstract


This submission contains the normative text related to adding a simple extended channel switch response to the extended channel switch announcement. This is related to TGv Objective: Dynamic Channel Selection  (Req. #2000).  Specifically the intention is to optionally require a STA to reply to an extended channel switch announcement in order to better coordinate and ensure a smooth BSS transition to the new channel, especially for QOS traffic services. This is invoked by including the optional dialog token as part of the Extended Channel Switch Announcement frame.  
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