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--------------  Beginning of the text proposal ---------------------

TGnEditor: The following text should be inserted into the 802.11n draft as instructions to the 802.11 base standard editor.

7.2.3.1 Beacon frame format

Insert new row into Table 8 as shown below:

Table 8—Beacon frame body

	Order
	Information
	Notes

	
	Extended Channel Switch Announcement
	Extended Channel Switch Announcement element may be present if the MIB attribute, dot11AppendedChannelSwitchImplemented, is true.


7.2.3.4 Association Request frame format

Insert new row into Table 10 as shown below:

Table 10—Association Request frame body
	Order
	Information
	Notes

	
	Supported Regulatory Classes
	Supported Regulatory Classes information element is present if the MIB attribute, dot11AppendedChannelSwitchImplemented, is true.


7.2.3.5 Association Response frame format

Insert new row into Table 11 as shown below:
Table 11—Association Response frame body
	Order
	Information
	Notes

	
	Supported Regulatory Classes
	Supported Regulatory Classes information element is present if the MIB attribute,  dot11WirelessManagementImplemente, is true.


7.2.3.6 Reassociation Request frame format

Insert a new row into Table 12 as shown below:

Table 12—Reassociation Request frame body

	Order
	Information
	Notes

	
	Supported Regulatory Classes
	Supported Regulatory Classes information element is present if the MIB attribute,   dot11AppendedChannelSwitchImplemented,  is true.


7.2.3.7 Reassociation Response frame format

Insert new row into Table 13 as shown below:

Table 13—Reassociation Response frame body

	Order
	Information
	Notes

	
	Supported Regulatory Classes
	Supported Regulatory Classes information element is present if the MIB attribute, , dot11AppendedChannelSwitchImplemented is true.


7.2.3.9 Probe Response frame format

Insert new row into Table 15 as shown below:

Table 15—Probe Response frame body

	Order
	Information
	Notes

	
	Extended Channel Switch Announcement
	Extended Channel Switch Announcement element is present if the MIB attribute  dot11WirelessManagmentImplemented is true.


7.3.2 Information Elements
Insert Element ID x into Table 26 and change the Reserved row accordingly: 

Table 26—Element IDs

	Information Element
	Element ID
	Length (in octets)

	Extended Channel Switch Announcement 
	x
	≥ 6


TGn Editor: In subclause 7.2.3.1, Table 8 (Beacon Frame format), delete the “Secondary Channel Offset” row. This affects CID 1742. New resolution (counter): The row in question has been removed, as it is redundant. The secondary channel offset information is present in the New Regulatory Class field in the Extended Channel Switch Announcment element.

TGn Editor: In subclause 7.2.3.9, Table 15 (Probe Response Frame format), delete the “Secondary Channel Offset” row. This affects CID 1742 (same new resolution as outlined above).

TGn Editor: Delete the entire subclause 7.3.2.20a (Secondary Channel Offset element). The CIDs affected are 1742 (same new resolution as above) and 632. New resolution for 632 (counter): The subclause in question has been removed, so the clarifications suggested are not needed.

Insert the following new subclause 7.3.2.36:

7.3.2.36 Extended Channel Switch Announcement element

The Extended Channel Switch Announcement element is used by an AP in a BSS or a STA in an IBSS to advertise

when it is changing to a new channel and a new regulatory class. The announcement includes both the regulatory class and the channel number of the new channel, or, in the case of 40 MHz operation, the primary channel of the new channel pair. The format of the Extended Channel Switch Announcement element is shown in Figure 112b.

	
	
	
	
	
	
	

	
	Element ID
	Length
	Channel Switch Mode
	New Regulatory Class
	New Channel Number
	Channel Switch Count

	Octets:
	1
	1
	1
	1
	1
	1


Figure 112b-Extended Channel Switch Announcement element

The value of the Length field is variable, and the minimal value is 4.
The Channel Switch Mode field indicates any restrictions on transmission until a channel switch. An AP in a

BSS or a STA in an IBSS sets the Channel Switch Mode field to either 0 or 1 on transmission. A Channel

Switch Mode set to 1 means that the STA in a BSS to which the frame containing the element is addressed transmits no further frames within the BSS until the scheduled channel switch. A STA in an IBSS may treat a Channel Switch Mode field set to 1 as advisory. A Channel Switch Mode set to 0 does not impose any requirement on the receiving STA.

The New Regulatory Class field shall be set to the number of the regulatory class to which the STA is moving, as defined in Annex J.

The New Channel Number field shall be set to the number of the channel to which the STA is moving. The channel number shall be a channel from the STA’s new Regulatory Class as defined in Annex J. In the case where the STA is moving to a 40 MHz channel (i.e., a pair of 20 MHz channels), the channel number refers to the primary channel. The position of the secondary channel (above or below the primary channel) is uniquely specified by the New Regulatory Class field.

The Channel Switch Count field either shall be set to the number of TBTTs until the STA sending the Channel

Switch Announcement element switches to the new channel or shall be set to 0. A value of 1 indicates that the switch shall occur immediately before the next TBTT. A value of 0 indicates that the switch shall occur at any time after the frame containing the element is transmitted.
TGn Editor: Update the references to section numbers below
When a change of the operating channel also results in a change of the operating regulatory class and the MIB attribute, dot11WirelessManagmentImplemented, is true,  the Extended Channel Switch Announcement element shall  be included in Channel Switch Announcement frames, as described in 7.4.1.5, and in Beacon frames, as described in 7.2.3.1, and Probe Response frames, as described in 7.2.3.9. The use of Extended Channel Switch Announcement elements in a Channel Switch Announcement frame is described in 11.9.7 and 11.9.8.3.

Insert the following new subclause 7.3.2.37:

7.3.2.37 Supported Regulatory Classes element
The Supported Regulatory Classes element is used by a STA to advertise the Regulatory Classes that it supports. The format of the Supported Regulatory Classes element is shown in Figure 112c.

	
	
	
	
	

	
	Element ID
	Length
	Current Regulatory Class
	Alternate Regulatory Class

	Octets:
	1
	1
	1
	Length-1


Figure 112c-Supported Regulatory Classes element

The length of the Supported Regulatory Classes element is between 1 and 32 octets. The Current Regulatory Class octet indicates the Regulatory Class in use. The Alternate Regulatory Classes field contains (Length-1) regulatory class values, each in a single octet subfield. The values represent alternative regulatory classes that the STA supports, excluding the Current Regulatory Class value, The values in the Alternative Regulatory Classes field are in increasing order.
The Supported Regulatory Classes element may be included in Association Request frames, as described in 7.2.3.4, Association Response frames, as described in 7.2.3.5, in Reassociation Request frames, as described in 7.2.3.6, and Reassociation Response frames, as described in 7.2.3.7.

TGn Editor: Change clause 7.4.1.5 as shown below:

7.4.1.5 Channel Switch Announcement frame format

Replace Figure 117 with the following figure:

EDITORIAL NOTE—The changes comprise insertion of the Secondary Channel Offset element field at the end of the existing structure.

	
	
	
	
	

	
	Category
	Action value
	Channel Switch Announcement element
	Extended Channel Switch Announcement element

	Octets:
	1
	1
	5
	6


Figure 117--Channel Switch Announcement frame body format

Delete the paragraph at the end of subclause 7.4.1.5 and insert the following new paragraph:

The Secondary Channel Offset element is defined in 7.3.2.20a.  This element is present when switching to a 40 MHz channel. It may be present when switching to a 20 MHz channel (in which case the secondary channel offset is set to 0).

The Channel Switch Announcement element shall be set as described 7.3.2.20, and it shall be included in a Channel Switch Announcement frame

The Extended Channel Switch Announcement element shall be set as described in 7.3.2.36. This element shall be present  when both (a) and (b) hold:

(a) The channel switch also results in a switch to a new operating Regulatory Class.

(b)  The  MIB attribute,  dot11WirelessManagemementImplemented,   is true.
The Channel Switch Announcement frame shall be used to announce a channel switch in all operating frequency bands (e.g. 24.GHz, 3.7GHz and 5GHz).

10.3 MLME SAP Interface

Change 10.3.6 as follows:

10.3.6 Associate
10.3.6.1 MLME-ASSOCIATE.request

10.3.6.1.2 Semantics of the service primitive

Change the primitive parameter list as shown:

MLME-ASSOCIATE.request
(
PeerSTAAddress,
AssociateFailureTimeout,
CapabilityInformation,
ListenInterval,
Supported Channels,
RSN,
QoSCapability,

HT Capabilities,
SupportedRegulatoryClasses, 
VendorSpecificInfo
)
Insert the following row at the end of the parameter table:

	Name
	Type
	Valid Range
	Description

	SupportedRegulatoryClasses
	As defined in the Supported Regulatory Classes element
	As defined in the Supported Regulatory Classes element
	Specifies the Supported Regulatory Classes capabilities of the non-AP STA. This parameter shall only be present if the MIB attribute, dot11AppendedChannelSwitchImplemented, is true.


10.3.6.2 MLME-ASSOCIATE.confirm

10.3.6.3 MLME-ASSOCIATE.indication

10.3.6.4 MLME-ASSOCIATE.response

10.3.6.4.2 Semantics of the service primitive

Change the primitive parameter list as shown:
MLME-ASSOCIATE.response
(
PeerSTAAddress,
ResultCode,
CapabilityInformation,
AssociationID,
EDCAParameterSet, 
SupportedRegulatoryClasses, 
VendorSpecificInfo
)

Insert the following row at the end of the parameter table:

	Name
	Type
	Valid Range
	Description

	SupportedRegulatoryClasses
	As defined in the Supported Regulatory Classes element
	As defined in the Supported Regulatory Classes element
	Indicates the Supported Regulatory Classes capabilities of the AP. This parameter shall only be present if the MIB attribute, dot11AppendedChannelSwitchImplemented, is true.


Change 10.3.7 as follows:
10.3.7 Reassociate

10.3.7.1 MLME-REASSOCIATE.request

10.3.7.1.2 Semantics of the service primitive

Change the primitive parameter list as shown:

MLME-REASSOCIATE.request
(
NewAPAddress,
ReassociateFailureTimeout,
CapabilityInformation,
ListenInterval,
Supported Channels,
RSN,
QoSCapability,

HT Capabilities
SupportedRegulatoryClasses, 
VendorSpecificInfo
)

Insert the following row at the end of the parameter table:

	Name
	Type
	Valid Range
	Description

	SupportedRegulatoryClasses
	As defined in the Supported Regulatory Classes element
	As defined in the Supported Regulatory Classes element
	Specifies the Supported Regulatory Classes of the non-AP STA. This parameter shall only be present if the MIB attribute, dot11AppendedChannelSwitchImplemented, is true.


10.3.7.2 MLME-REASSOCIATE.confirm

10.3.7.3 MLME-REASSOCIATE.indication
10.3.7.4 MLME-REASSOCIATE.response
10.3.7.4.2 Semantics of the service primitive
Change the primitive parameter list as shown:

MLME-REASSOCIATE.response
(
PeerSTAAddress,
ResultCode,
CapabilityInformation,
AssociationID,
EDCAParameterSet, 
SupportedRegulatoryClasses, 
VendorSpecificInfo
)

Insert the following row at the end of the parameter table:

	Name
	Type
	Valid Range
	Description

	SupportedRegulatoryClasses
	As defined in the Supported Regulatory Classes element
	As defined in the Supported Regulatory Classes element
	Specifies the Supported Regulatory Classes of the non-AP STA. This parameter shall only be present if  the MIB attribute,  dot11WirelessManagmentImplemented, is true.


TGn Editor: Delete the entire subclause 10.3.15 Channel Switch from the TGn Draft

Submission note – The changes to the base standard specified in subclause 10.3.15 of 802.11n-D1.07 are not needed, as Secondary Channel Offset is no longer needed after TGn adopted regulatory classes.

Modify 10.3.15.1.2 of TGn D.1.07 as follows:
· Semantics of the service primitive

Change the parameter list in 10.3.15.1.2 as follows

The primitive parameters are as follows:

MLME-CHANNELSWITCH.request(


Mode,


Channel Number,


New Regulatory Class, 

                                    Channel Switch Count,

VendorSpecificInfo


)

Delete the following entries in the table in 10.3.15.3.2 on Secondary Channel Offset since it is no longer needed, and insert the following new row:

	Name
	Type
	Valid range
	Description

	New Regulatory ClassNew Regulatory Class
	Integer
	See the index number for a regulatory class in Annex J.
	Specify the New Regulatory Class that an AP is switching to during a channel switch.

The parameter may be present only the MIB attribute, dot11WirelessManagmentImplemented, is true.


Modify 10.3.15.3.2 of TGn D.1.07 as follows:
Function

·  Semantics of the service primitive

Change the parameter list in 10.3.15.3.2 as follows:

MLME-CHANNELSWITCH.indication(


Peer MAC Address,


Mode,


Channel Number,

                                     New Regulatory Class,


Channel Switch Count,


VendorSpecificInfo


)

Delete the following entries in the table in 10.3.15.3.2 on Secondary Channel Offset since it is no longer needed, and insert the following new row:

	Name
	Type
	Valid range
	Description

	New Regulatory ClassNew Regulatory Class
	Integer
	See the index number for a regulatory class in Annex J.
	Specify the New Regulatory Class that an AP is switching to during a channel switch.

The parameter may be present only if the MIB attribute, dot11WirelessManagmentImplemented, is true.


Modify 10.3.15.4.2 of TGn D.1.07 as follows:
· Semantics of the service primitive

Change the parameter list in 10.3.15.4.2 as follows:

MLME-CHANNELSWITCH.response(


Mode,


Channel Number, 

                                     New Regulatory Class, 


Channel Switch Count,


VendorSpecificInfo

                                        )

Delete the following entries in the table in 10.3.15.3.2 on Secondary Channel Offset since it is no longer needed, and insert the following new row:

	Name
	Type
	Valid range
	Description

	New Regulatory ClassNew Regulatory Class
	Integer
	See the index number for a regulatory class in Annex J.
	Specify the New Regulatory Class that an AP is switching to during a channel switch.

The parameter may be present only if the MIB attribute, dot11WirelessManagmentImplemented, is true.


11.9 DFS procedures

…
Change clause 11.9.7.1 as follows:

11.9.7.1 Selecting and advertising a new channel in an infrastructure BSS

The decision to switch to a new operating channel in an infrastructure BSS shall be made only by the AP. An

AP may make use of the information in Supported Channel and Supported Regulatory Classes elements and the results of measurements undertaken by the AP and other STAs in the BSS to assist the selection of the new channel. The algorithm to choose a new channel is beyond the scope of this standard, but shall satisfy applicable regulatory requirements, including uniform spreading rules and channel testing rules. The AP shall attempt to select a new channel and a new regulatory class that are supported by all associated STAs, although it should be noted that this might not always be possible. In particular, a Regulatory Class capable AP may advertise the new regulatory class in the country information element in beacons. Such an AP may accept or reject a STA’s association request if the STA either does not support the Regulatory Class capability or operate in a different regulatory class  from that is advertised by the AP.

It an AP is switching to a new channel and the MIB attribute, dot11RegulatoryClassImplemented, is false, the CSA frame containing only the CSA information element shall be sent. 

If an AP, with dot11RegulatoryClassImplemented being true, is switching to a new channel within the same regulatory class, the Channel Switch Announcement frame containing the Channel Switch Announcement element shall be sent.  If the MIB attribute, dot11AppendedChannelSwitchImplemented, is true, the Extended Channel Switch element may be optionally contained in the CSA frame. 

If an AP, with dot11RegulatoryClassImplemented being true, is switching to a new channel in a different regulatory class, then (1)  if the MIB attribute, dot11AppendedChannelSwitchImplemented, is true, the Channel Switch Announcement frame containning both the Channel Switch Announcement element and the Extended Channel Switch element.; (2) if the MIB attribute, dot11AppendedChannelSwitchImplemented, is false, the CSA frame containing only the Channel Switch Announcment elemement shall be sent.
An AP shall inform associated STAs that the AP is moving to a new channel and maintain the association by advertising the switch using Channel Switch Announcement elements in Beacon frames, Probe Response frames, and Channel Switch Announcement frames until the intended channel switch time. The AP may force STAs in the BSS to stop transmissions until the channel switch takes place using the Channel Switch Mode field in the Channel Switch Announcement element. If possible, the channel switch should be scheduled so that all STAs in the BSS, including STAs in power save mode, have the opportunity to receive at least one Channel Switch Announcement element before the switch. The AP may send the Channel Switch Announcement frame in a BSS without performing a backoff, after determining the WM is idle for one PIFS period.

A STA that receives a Channel Switch Announcement element may choose not to perform the specified switch, but to take alternative action. For example, it may choose to move to a different BSS.

A STA in a BSS that is not the AP shall not transmit the Channel Switch Announcement element.

Insert new first paragraph in clause 11.9.7.2 as follows:

11.9.7.2 Selecting and advertising a new channel in an IBSS

A Channel Switch Announcement frame shall contain the Channel Switch Announcement element.  A Channel Switch Announcement frame may optionally contain the Extended Channel Switch Announcement element. 

It an AP is switching to a new channel and the MIB attribute, dot11RegulatoryClassImplemented, is false, the CSA frame containing only the CSA information element shall be sent. 

If an AP, with dot11RegulatoryClassImplemented being true, is switching to a new channel within the same regulatory class, the Channel Switch Announcement frame containing the Channel Switch Announcement element shall be sent.  If the MIB attribute, dot11AppendedChannelSwitchImplemented, is true, the Extended Channel Switch element may be optionally contained in the CSA frame. 

If an AP, with dot11RegulatoryClassImplemented being true, is switching to a new channel in a different regulatory class, then (1)  if the MIB attribute, dot11AppendedChannelSwitchImplemented, is true, the Channel Switch Announcement frame containning both the Channel Switch Announcement element and the Extended Channel Switch element.; (2) if the MIB attribute, dot11AppendedChannelSwitchImplemented, is false, the CSA frame containing only the Channel Switch Announcment elemement shall be sent.
TGn Editor: Make changes to the TGn Draft as shown below:

Insert the following new subclause:

11.9.8 Channel selection methods for 20/40MHz operation

For an HT STA, the following MIB attributes are true: dot11RegulatoryClassImplemented, dot11RegulatoryClassesRequired, and dot11AppendedChannelSwitchImpleted.
Insert the following new subclause:

11.9.8.3 Channel management at the AP
An HT AP shall receive the beacons of other HT BSSs on its channel when it first powers up.

It may receive these beacons later as part of background scanning.

HT BSSs shall only overlap HT BSSs with the same primary channel and secondary channel location. 1
An AP operating a 20/40 MHz BSS may decide to move the BSS and/or adjust its channel width if, for example, another BSS starts to operate in either or both of the primary or secondary channels, or radar is detected in either or both of the primary or secondary channels. Specifically, the AP may move its BSS to a different pair of channels, or change from a 20/40 MHz BSS to a 20 MHz BSS using either the primary channel of the previous channel pair or any other available 20 MHz channel, The AP may also change from a 20 MHz BSS to a 20/40 MHz BSS.

An AP may switch the BSS capability between 20/40 MHz and 20 MHz by changing the value of the Supported

Channel Width Set field of the HT capabilities element in the Beacon. The STAs shall may disassociate/associate

or re-associate to accommodate the new capability. In any transition of channel width, the AP should take

into consideration any STAs that are in power-save mode.

An AP that wishes to maintain existing associations while making a channel width change or while performing a channel pair relocation may inform associated HT STAs that it is making the change by including an Extended Channel Switch Announcement element in Beacon, Probe Response, and Channel Switch Announcement frame transmissions until the intended channel switch time.  The New Channel Number of the Extended Channel Switch Announcement element represents the new channel in the case that the BSS after relocation/width change will be a 20MHz BSS, or the primary channel of the new pair of channels in the case that the BSS after relocation/width change will be a 20/40 MHz BSS.  When changing to a new pair of channels, the New Regulatory Class field specifies the position of the secondary channel relative to the new primary channel, i.e., either above or below.   
When changing from one channel to a new channel, or from one pair of channels to a new pair of channels, the Supported Channel Width Set field of the HT capabilities element in the Beacon remains unchanged.
When the Extended Channel Switch Announcement element is included in the Channel Switch Announcement frame to enable a switch from 20/40 MHz BSS mode of operation to 20 MHz BSS mode of operation on the primary channel, the Supported Channel Width Set field of the HT capabilities element in the Beacon remains unchanged.

APs that perform a channel switch or channel width adjustment shall announce the change using Channel Switch Announcement frame,  The values for New Channel Number, New Regulatory Class and Supported Channel Width Set  shall comply with the values given in Table nx.
Table nx - Channel switching and channel width adjustment combinations

	Original channel
	Destination channel

	
	Same 20 MHz channel
	Different 20 MHz channel
	Pair of 20 MHz channels with same primary channel as original
	Pair of 20 MHz channels with different primary channel than original

	20 MHz channel
	N/A
	New Channel Number: any number different from the current value while satisfying channel allocation rules specified in 21.3.14.3 and Annex I and J
Supported Channel Width Set: 0 (unchanged).
	New Channel Number: same asthe current value while satisfying channel definitions in 21.3.14 and Annex I and J.

Supported Channel Width Set: 1.
	New Channel Number: any number different from the current value while satisfying channel allocations rules specified in 21.3.14.3 and Annexes I and J.
Supported Channel Width Set: 1.

	Pair of 20 MHz channels
	New Channel Number: same as current primary channel While satisfying channel allocation rules specified in 21.3.14.3 and Annex I and J. 
Supported Channel Width Set: 1 (unchanged).
	New Channel Number: any number different from current primary channel while satisfying channel allocation rules specified in 21.3.14.3 and Annex I and J.

Supported Channel Width Set: 0.
	N/A
	New Channel Number: any number different from the current value while satisfying channel allocations specified in 21.3.14.3 and Annexes I and J.
Supported Channel Width Set: 1 (unchanged).


Movements of 20/40 MHz BSSs from one channel pair to a different channel pair and changes between 20 MHz BSS and 20/40 MHz BSS modes of operation should be scheduled so that all STAs in the BSS, including STAs in power save mode, have the opportunity to receive at least one Channel Switch Announcement  frame before the switch. The AP may send the Extended Channel Switch Announcement element in a Beacon without performing a backoff, after determining the WM is idle for one PIFS period.
For 20 MHz operation when the New Regulatory Class signifies 40 MHz channel spacing, the 20 MHz channel is the primary channel of the 40 MHz channel.

TGn Editor: Modify Table I.3 in Annex I as follows (highlights are only used to emphasize the change to D1.07, and should not be part of the draft)

Table I.3—Behavior limits sets
	Behavior limits set 
	USA 
	Europe 
	Japan 

	11 40MHz Primary channel with Secondary = 1; 20MHz operation on primary channelb  
	Reserved
	Reserved
	Reserved

	12 40MHz Primary channel with Secondary = -1; 20MHz operation on primary channelb
	Reserved
	Reserved
	Reserved

	13 11-255 
	Reserved 
	Reserved 
	Reserved 


bFor 20 MHz operation where the regulatory class signifies 40 MHz channel spacing, the 20 MHz channel corresponds to the channel number indicated.
TGn Editor: Add the following footnote to Table J.1 in Annex J. 

The Channel Spacing for Regulatory Class 13-24 is for the supported bandwidth instead of the operating bandwidth. In these regulatory classes, the AP operates in 20/40 MHz mode, and the operating bandwidth for a non-AP STA is either 20 MHz or 40 MHz.
--------------- End of the text proposal ---------------------------------
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Abstract


This submission contains the text proposal to TGn draft on the inclusion of the regulatory information in a channel switch announcement.  This document borrows heavily from text in IEEE 802.11-06/1775r1, Draft P802.11y and Draft P802.11v_D0.06 on the same topic.  However, this proposal differs significantly in that: (1) instead of defining a new E-CSA frame that are not interpretable by the legacy devices, we modify the existing CSA frame to ensure the successful channel switch of legacy devices, and simultaneously enable the new Regulatory Class capability via appending the CSA frame with an Extended Chanel Switch Announcement information element; and (2) In contrast to the lack of specifications on the allowrance of multiple or single operting regulatory class in one BSS, we specify that multiple regulatory classes shall be allowed for a single BSS; the AP association criteria with respect to Regulatory Class is an AP’s policy decision and is not specified by the 802.11 standard.   





The submission also addresses 8 comments received on P802.11n Draft 1.0. The CIDs are: 1065, 2820, 6880, 1066, 4533, 6881, 7511, and 7512.





The text is aligned with P802.11-REVma/D9.0 and P802.11n-D1.07.
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