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Introduction

Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are auctioned in the TGaf Draft.  This introduction is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGaf Draft (i.e. they are instructions to the 802.11 editor on how to merge the text with the baseline documents).

TGaf Editor: Editing instructions preceded by “TGaf Editor” are instructions to the TGaf editor to modify existing material in the TGaf draft.  As a result of adopting the changes, the TGaf editor will execute the instructions rather than copy them to the TGaf Draft.

Submission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or provide context.

	4
	Stephen McCann
	10.3
	5
	36
	T
	If the GAS & ANQP from TGu are re-used, then the changes to clause 10 are not required.  TGu has already done the hard work of how a protocol can communicate messages between a STA and an external network database.
	Re-structure the frames in clause 7.3.2 to fit ANQP as defined in TGu, which then use GAS as a transport protocol.  One advantage of the GAS mechanism, is that the data can be retrieved from a TVWS Database whilst the STA is non-associated, although data security issues may need to be addressed.

	5
	Stephen McCann
	General
	
	
	T
	Consider extending ANQP from TGu to provide a series of frames exchanges to a TVWS database external to the WLAN.  In addition to the current frames suggested in clause 7, the use of ANQP also allows discovery of various TVWS databases in the network and their characterisitics.
	Re-write clause 7 and 11 to extend ANQP with the suggested TVWS database access frames.

	86
	Peter Ecclesine
	J.1
	
	
	T
	When using 10-, 20-, or 40-MHz channel bandwidths, it is possible that an underlying TV channel has adjacent power limits, and another does not.  How is the Maximum Transmit Power Limit chosen for such channels?
	Add Annex J.2.4 text to specify how to set Maximum Transmit Power Limit when the RLAN transmit modulation spans TV channels subject to adjacent channel transmit power limits.

	104
	Jae-Hyung Song
	Annex I
	15 
	24-48
	T
	Section 15.709(a)(2) of FCC-08-260A1 specifies following:

"For personal/portbale TVBDs, the maximum conducted output power over the TV channel of operation shall not exceed 100 milliwatts; except that for personal/portable TVBDs that do not meet the adjacent channel separation requirements in Section 15.712(a), the maximum conducted output power shall not exceed 40 milliwatts."

Thus, for a given TVWS channel, we have two different behavior limits according to the existence of TV (Digital television stations, and digital and analog Class A TV, low power TV, TV translator and TV

booster stations) signal in the adjacent channel.

However, the current draft has only one behavior limits set.  This does not coordinate with the FCC requirement quoted above.
	Ramify the current behavior limits set into two as following and as shown in the forthcoming document 11-10-xxxx:

<ANA I.3>: TVWSAdjacentChannelBehavior - A station operating in a TVWS band where broadcast TV operation is primary and no primary signal exists in any of adjacent channels to the TVWS channel on which the station is operating, and station operation has geolocation database and in-service monitoring requirements. When operating in TVWS, channel numbers are as assigned in regulation.

<ANA I.4>: TVWSNonAdjacentChannelBehavior - A station operating in a TVWS band where broadcast TV operation is primary and a primary signal exists in an adjacent channel to the TVWS channel on which the station is operating, and station operation has geolocation database and in-service monitoring requirements. When operating in TVWS, channel numbers are as assigned in regulation.

	105
	Jae-Hyung Song
	Annex J
	16-18
	26-
	T
	As required by Section 15.709(a)(2) of FCC-08-260A1, two operating classes are necessary, to identify the maximum Tx power imits, when specifying a channel, according to the recommended ramification to the behavior limit sets.
	Change Table J.x as shown in the forthcoming document 11-10-xxxx.



	113
	Chen Sun
	7.6.7.af1
	5
	12
	T
	Assume that the dependent STA has received DSE enabling message(s) for multiple TV channels.  Current DSE Enablement frame format is not sufficient for operation in TV band.
	Detailed description of the enabling signal and Enablement frame format will be given in contribution doc.:IEEE 802.11-10/xxxxr0.


Discussion:

While the IEEE Std 802.11y-2008 defined a master/client operation with parts that can be applied to operation in TVWS, there are some significant differences between operation in 3650 – 3700 MHz operation in the U.S. and operation in TVWS.

In TVWS, the availability of a WLAN channel is changed dynamically, with respect to the existence of the protected user signal, where a primary user signal is a TV signal.  Technical comment 113 points out this issue, but both approved amendment IEEE 802.11y-2008 and TGaf draft D0.03 lack of means to handle the dynamic changes in the channel availability.

Also, the maximum transmit power of the WLAN operation in TVWS, is directly related to the existence of the protected user signal in the adjacent TV channel, therefore the maximum transmit power of a WLAN channel changes dynamically, as pointed out in technical comment 86, 104 and 105.  IEEE Std 802.11y-2008 and TGaf draft D0.03 also lack of means to handle the dynamic changes in the maximum transmit power for a given WLAN channel.

Thus, a mechanism should be provided in 802.11 to accommodate these dynamic changes in the channel availability and in the maximum transmit power.  

IEEE Std 802.11y-2008 also defined Extended Channel Switching, while IEEE Std 802.11-2007 provides Channel Switching.  However, neither of them provides a single method to signal both permissible channels and transmit power limits for each permissible channel and transmit power limits for each permissible channel in a band or in another band.
To provide functions to accommodate the necessities described above, a Channel Power Management is specified for operation in a particular band where the availability of channels and the maximum transmit power of a given channel change dynamically.  However, technical comment 5 asks to re-use GAS and ANQP defined in 802.11u.  After examining GAS and ANQP, having the Channel Power Management to be able to utilize GAS and RLQP (proposed in 11-10-0737-xx-00af) is seemed to be beneficial.  Thus, the Channel Power Management is specified as both public action frame and as an element of the RLQP protocol using GAS public action frame.
Proposed Resolution:
Agree in principle with technical comments 4 and 5 based on the Registered Location Query Protocol discussion, proposed in 10/0737r0.

Accept in principle technical comment 86, 104, 105 and 113 based on the discussion and editorial instructions in this document.

Note: This document’s baseline is P802.11af-D0.03, P802.11mb-D3.01 and P802.11u-D10.0. 
Note: Some materials provided in this document are based on the assumption that the RLQP proposed in 11-10-0737-xx-00af is adopted.  Those materials are marked and subjects to change per the discussion on the RLQP in 11-10-0737-xx-00af.
7. Frame Formats
7.2.3 Management frames

7.2.3.1 Beacon frame format

TGaf Editor: Insert the following text at the beginning of 7.2.3.1, as shown:

Change the following row (ignoring the header row) in Table 7-8 Beacon frame body in the correct position to preserve ordering by the “Order” column:
Table 7-8 – Beacon frame body
	Order
	Information
	Notes

	36
	Supported Operating Classes
	The Supported Operating Classes element is present if dot11ExtendedChannelSwitchActivated or dot11ChannelPowerManagementActivated is true.


TGaf Editor: Insert the following row (ignoring the header row) in Table 7-8 Beacon frame body in the correct position to preserve ordering by the “Order” column:
Table 7-8 – Beacon frame body
	Order
	Information
	Notes

	<ANA>
	Channel Power Management Announcement
	The Channel Power Management Announcement element is optionally present if dot11ChannelPowerManagementActivated is true.


TGaf Editor: Insert the following text at the end of 7.2.3.1, before 7.2.3.9, as shown:

7.2.3.4 Association Request frame format

Change the following rows (ignoring the header row) in Table 7-10 Association Request frame body, as shown:

Table 7-10 –Association Request frame body
	Order
	Information
	Notes

	7
	Supported Channels
	The Supported Operating Classes element is present if dot11SpectrumManagementRequired is true and either dot11ExtendedChannelSwitchActivated or dot11ChannelPowerManagementActivated is true.

	12
	Supported Operating Classes
	The Supported Operating Classes element is present if dot11ExtendedChannelSwitchActivated or dot11ChannelPowerManagementActivated is true.


7.2.3.6 Reassociation Request frame format

Change the following rows (ignoring the header row) in Table 7-12 Reassociation Request frame body, as shown:

Table 7-10 –Association Request frame body
	Order
	Information
	Notes

	8
	Supported Channels
	The Supported Operating Classes element is present if dot11SpectrumManagementRequired is true and either dot11ExtendedChannelSwitchActivated or dot11ChannelPowerManagementActivated is true.

	15
	Supported Operating Classes
	The Supported Operating Classes element is present if dot11ExtendedChannelSwitchActivated or dot11ChannelPowerManagementActivated is true.


7.2.3.8 Probe Request frame format

Change the following rows (ignoring the header row) in Table 7-14 Probe Request frame body, as shown:

Table 7-14 – Probe Request frame body
	Order
	Information
	Notes

	6
	Supported Operating Classes
	The Supported Operating Classes element is present if dot11ExtendedChannelSwitchActivated or dot11ChannelPowerManagementActivated is true.


7.2.3.9 Probe Response frame format

TGaf Editor: Insert the following row (ignoring the header row) in Table 7-15 Probe Response frame body in the correct position to preserve ordering by the “Order” column:
Table 7-15 – Probe Response frame body
	Order
	Information
	Notes

	<ANA>
	Channel Power Management Announcement
	The Channel Power Management Announcement element is optionally present if dot11ChannelPowerManagementActivated is true.


7.3 Management frame body components
7.3.2 Information elements

TGaf Editor: Insert the following row (ignoring the header row) in Table 7-26 Element IDs in the correct position to preserve ordering by the “Element ID” column:

Table 7-26 – Element IDs
	Information Element
	Element ID
	Length (in octets)
	Extensible

	Channel Power Management Announcement (see 7.3.2.af1 (Channel Power Management Announcement element))
	<ANA>
	3 to 257
	


7.3.2.27 Extended Capabilities element

TGaf Editor: Insert the following row (ignoring the header row) in Table 7-35a Capabilities field in the correct position to preserve ordering by the “Bit” column:
	Bit
	Information
	Notes

	<ANA>
	Channel Power Management
	The Channel Power Management field is 1 to indicate support for the communication of insertion/deletion of a channel to/from the available channel list, of power limit switching on the operating channel or of channel switching associated with the allowed power limit on the new channel through the transmission and reception of the Channel Power Management Announcement element, Channel Power Management element of RLQP, and management frame as described in 7.4.7.af1 (Channel Power Management  Announcement frame format).  The Channel Power Management field is 0 to indicate a lack of support for channel power management.


TGaf Editor: Before Clause 7.4, insert text as shown:

Insert following new clause after the last sentence of subclause 7.3.2:
7.3.2.af1 Channel Power Management Announcement element
The Channel Power Management Announcement element is used by an access point (AP) in a basic service set (BSS) or a STA in an independent basic service set (IBSS) to advertise when the channel availability is changed (i.e.,  adding a channel to the available channel list or removing a channel from the available channel list), when the BSS is changing to a new channel or a new channel in a new operating class, or when the power limit (constrained maximum transmit power) is changed in the operating channel. The announcement includes the operating class and the channel number and the constrained maximum transmit power to be applied after the announcement.  The element is present only when a channel power management is pending.  The format of the Channel Power Management Announcement element is shown in Figure 7-95o27af1 (Channel Power Management Announcement element format).

	
	
	
	
	
	These three fields are repeated, as determined by the Length field.

	
	Element ID
	Length
	Channel Power Management Mode
	Channel Power Switch Count (Optional)
	Operating Class
	Channel Number
	Constrained Maximum Transmit Power (Optional)

	Octets:
	1
	1
	1
	1
	1
	1
	1


Figure 7-95o27af1 – Channel Power Management Announcement element format
The Length field is indicates the length of the remaining fields in octets, and the value is variable.  The minimum value of the length field is 3.
The Channel Power Management Mode field indicates whether the Channel Power Management Announcement element contains Channel Power Switch Count field.  The Channel Power Management Mode field also indicates whether the Channel Power Management Announcement element contains Constrained Maximum Transmit Power field.  The Channel Power Management Mode field also indicates whether the Channel Power Management Announcement element is used to announce a change in the available channel list, announce a channel switch with the power limit on a new channel, or to announce a change in the power limit without a channel switch.  The Channel Power Management Mode also indicates any restrictions on transmission until a channel switch or a power switch.  An AP in a BSS or a STA in an IBSS sets the Channel Power Management Mode field on transmission as specified in Table 7-43paf1.
Table 7-43paf1 – Channel Power Management Mode values
	Channel Power Management Mode value
	Description

	0
	The Channel Power Management Announcement element does not contain Channel Power Switch Count field.

The Channel Power Management Announcement element contains Operating Class, Channel Number, Constrained Maximum Transmit Power triplet.

The Channel Power Management Announcement element is used to announce an addition of channel(s) to the available channel list

	1
	The Channel Power Management Announcement element does not contain Channel Power Switch Count field.

The Channel Power Management Announcement element contains Operating Class, Channel Number fields.  The Constrained Maximum Transmit Power is not included in the Channel Power Management element.

The Channel Power Management Announcement element is used to announce a removal of channel(s) from the available channel list.

	2
	The Channel Power Management Announcement element contains Channel Power Switch Count field.

The Channel Power Management Announcement element contains Operating Class, Channel Number, Constrained Maximum Transmit Power triplet.

The Channel Power Management Announcement element is used to announce change(s) in the transmission power limit(s) on the specified channel(s), without any channel switch(es).

Stopping transmissions until the actual change(s) in the Constrained Maximum Transmit Power(s) is not requested.

	3
	The Channel Power Management Announcement element contains Channel Power Switch Count field.

The Channel Power Management Announcement element contains Operating Class, Channel Number, Constrained Maximum Transmit Power triplet.

The Channel Power Management Announcement element is used to announce change(s) in the transmission power limit (s) on the specified channel(s), without any channel switch(es).

Stopping transmissions until the actual change(s) in the Constrained Maximum Transmit Power(s) is requested.

	4
	The Channel Power Management Announcement element contains Channel Power Switch Count field.

The Channel Power Management Announcement element contains Operating Class, Channel Number, Constrained Maximum Transmit Power triplet.

The Channel Power Management Announcement element is used to announce channel switch(es) with the transmission power limit(s) in new channel(s).

Stopping transmissions until the actual channel switch(es) is not requested.

	5
	The Channel Power Management Announcement element contains Channel Power Switch Count field.

The Channel Power Management Announcement element contains Operating Class, Channel Number, Constrained Maximum Transmit Power triplet.

The Channel Power Management Announcement element is used to announce channel switch(es) with the transmission power limit(s) in new channel(s).

Stopping transmissions until the actual channel switch(es) is requested.

	6 – 255
	Reserved.


The Channel Power Switch Count field, if present, indicates either the number of the target beacon transmission times (TBTTs) until the STA sending the Channel Power Management Announcement element switches to the new channel or a value of zero.  A value of one indicates that the switch occurs immediately before the next TBTT.  A value of zero indicates that the channel switch occurs anytime after the frame containing the element is transmitted.  For the change power limit without a channel switch, this value is set to zero.

The Operating Class field is set to the number of the operating class of the channel, which is the subject of the channel power management, as defined in Annex J.

The Channel Number field is set to the number of the channel, which is the subject of the channel power management.  The channel number is a channel from the STA’s operating class as defined in Annex J.

The Constrained Maximum Transmit Power field, if present, indicates the power, in dBm, allowed to be transmitted on the specified channel, after the channel power management.
Note: The text given below for clause 7.3.5 is based on the assumption that the RLQP proposed in the document 11-10-0737-xx-00af is adopted and subject to change per the discussion on the document 11-10-0737-xx00af.
7.3.5 Registered Location Query Protocol elements
TGaf Editor: Change the Table 7-35af1, as shown:
Table 7-35af1 – Registered Location Query Protocol info ID definitions

	Info Name
	Info ID
	RLQP Info element (clause)

	Reserved
	0
	N/A

	DSE Enablement
	1
	7.3.5.1

	Reserved Channel Power Management
	2 – 220 2
	N/A 7.3.5.2

	Reserved
	3 – 220
	N/A

	Vendor Specific
	221
	7.3.2.26

	Reserved
	222 – 255
	N/A


TGaf Editor: Insert the following new subclause after 7.3.5.1, as shown:

7.3.5.2 Channel Power Management
The Channel Power Management of RLQP is used to request/respond to Channel Power Management using the GAS protocol rather than using dedicated Public Action frames.  The element is in the format shown in Figure 7-35af3 (Channel Power Management format).

	
	
	
	
	
	These three fields are repeated, as determined by the Length field.

	
	Info ID
	Length
	Channel Power Management Mode
	Channel Power Switch Count (Optional)
	Operating Class
	Channel Number
	Constrained Maximum Transmit Power (Optional)

	Octets:
	1
	1
	1
	1
	1
	1
	1


Figure 7-35af3 Channel Power Management format
The Info ID field is set to the value for Channel Power Management defined in Table 7-35af1.
The Length field indicates the length of the remaining element fields in octets, and the value is variable.  The minimum value of the Length field is 3.
The remaining fields are as described in the Channel Power Management Announcement element (see section 7.3.2.af1).
7.4 Action frame format details
7.4.7 Public Action details

7.4.7.1 Public Action frames

TGaf Editor: Insert the following row (ignoring the header row) in Table 7-57e Public Action field values in the correct position to preserve ordering by the “Action field value” column.
Table 7-57e – Public Action field values
	Action field value
	Description

	<ANA>
	Channel Power Management Announcement


TGaf Editor: Before clause 10, insert text as shown:
Insert the following new clause after the last subclause of 7.4.7:

7.4.7.af1 Channel Power Management Announcement frame format

The Channel Power Management Announcement frame is a Public Action frame that is transmitted by an AP in an infrastructure BSS or a STA in an IBSS to advertise a change in the available channel list, a change in the power limit (constrained maximum transmit power) or a change to a channel where the allowed power limit needs to be signaled.  The format of the Channel Power Management Announcement frame body is shown in Figure 7-57vaf1 (Channel Power Management Announcement frame body format).
	
	
	
	
	
	
	These three fields are repeated, as determined by the Length field.

	
	Category
	Action Value
	Length
	Channel Power Management Mode
	Channel Power Switch Count (Optional)
	Operating Class
	Channel Number
	Constrained Maximum Transmit Power (Optional)

	Octets:
	1
	1
	1
	1
	1
	1
	1
	1


Figure 7-57vaf1 – Channel Power Management Announcement frame body format
The Category field is set to the value for public action defined in Table 7-24 (Category values).
The Action Value field is set to indicate an Channel Power Management Announcement frame, as defined in Table 7-57e (Public Action field values).

The remaining fields are as described in the Channel Power Management Announcement element (see 7.3.2.af1 (Channel Power Management Announcement element)).

7.4.9a Protected Dual of Public Action frames

7.4.9a.1 Protected Dual of Public Action details

Insert the following row (ignoring the header row) in Table 7-57m Protected Dual of Public Action field values in the correct position to preserve ordering by the “Action field value” column.

Table 7-57m – Protected Dual of Public Action field values
	Action field value
	Description

	<ANA>
	Protected Channel Power Management Announcement


Insert the following clause at the end of 7.4.9a.7, before 7.4.9a.8, as shown:

7.4.9a.7af1 Protected Channel Power Management Announcement frame format

The Protected Channel Power Management Announcement frame format is the same as the Channel Power Management Announcement frame format (see 7.4.7.af1).  It is used instead of the Channel Power Management Announcement frame when Management Frame Protection is negotiated.

TGaf Editor: Before Clause 10, insert the following text, as shown:

9. MAC sublayer functional description

9.8 Operation across regulatory domains

9.8.3 Operation with operating classes

Change the text of the third dashed item, as shown:

· When dot11OperatingClassesRequired and either dot11ExtendedChannelSwitchActivated or dot11ChannePowerSwitchActivated are true and a STA is capable of operating as specified in more than one operating class, the STA shall include the Supported Operating Class element in Association frames and Reassociation frames.

9.8.4 Operation with coverage classes

Change the last sentence of the first paragraph, as shown:

When dot11OperatingClassesRequired and either dot11ExtendedChannelSwitchActivated or dot11ChannelPowerManagementActivated are true and Country elements have been received in Beacon frames or Probe Response frames, associated STAs and dependent STAs shall use MAC timing that corresponds to the new value of aAirPropagationTime (see 9.2.10 (DCF timing relations)).

Change the second paragraph, as shown:

Using the Country element, an AP can change coverage class and maximum transmit power level to enhance operation.  When dot11OperatingClassesRequired and either dot11ExtendedChannelSwitchActivated or dot11ChannelPowerManagementActivated are true and the maximum transmit power level is different from the transmit power limit indicated by the operating class, the associated STA or dependent STA shall operate at a transmit power at or below that indicated by the lesser of the two limits.

10. Layer Management

10.3 MLME SAP Interface

TGaf Editor: Insert a new subclause at the end of clause 10.3 as follows:

10.3.af1 Channel power management
The following MLME primitives support the signaling of channel power management.

10.3.af1.1 MLME-CHANNELPOWERMANAGEMENT.request

10.3.af1.1.1 Function

This primitive requests that a (Protected) Channel Power Management Announcement frame be sent by an AP.

10.3.af1.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-CHANNELPOWERManagement.request (






                ChannelPowerSwitchAnnouncement





                Protected,





   VendorSpecificInfo






                )

	Name
	Type
	Valid Range
	Description

	ChannelPowerManagementAnnouncement
	A set of information subfields
	As described in 7.4.7.af1
	As described in 7.4.7.af1

	Protected
	Boolean
	true, false
	Specifies whether the request is sent using a Robust Management frame.

If true, the request is sent using the Protected Channel Power Management Announcement frame.

If false, the request is sent using the Channel Power Management Announcement frame.

	VendorSpecificInfo
	A set of elements
	As defined in 7.3.2.26 (Vendor Specific element)
	Zero or more elements.


10.3.af1.1.3 When generated
This primitive is generated by the STA management entity (SME) to request that a (Protected) Channel Power Management Announcement frame be sent to a STA that is associated to the AP.

10.3.35.1.4 Effect of receipt

On receipt of this primitive, the MLME constructs and transmits a (Protected) Channel Power Management Announcement frame.

10.3.af1.2 MLME-CHANNELPOWERMANAGEMENT.confirm

10.3.af1.2.1 Function

This primitive reports the result of a request to channel power anagement.

10.3.af1.2.2 Semantics of the service primitive

The primitive parameters as follows:

MLME-CHANNELPOWERMANAGEMENT.confirm (






                         ResultCode,






                         VendorSpecificInfo






                         )

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,

INVALID_PARAMETERS,

UNSPECIFIED_FAILURE
	Reports the result of an channel power management request

	VendorSpecificInfo
	A set of elements
	As defined in 7.3.2.26 (Vendor Specific element)
	Zero or more elements.


10.3.af1.2.3 When generated

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

10.3.af1.2.4 Effect of receipt

The SME is notified of the results of the channel power management procedure.

10.3.af1.3 MLME-CHANNELPOWERMANAGEMENT.indication

10.3.af1.3.1  Function

This primitive indicates that a (Protected) Channel Power Management Announcement frame was received from an AP.

10.3.af1.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-CHANNELPOWERMANAGEMENT.confirm (






                         PeerMACAddress,






                         ChannelPowerManagementAnnouncement





                         Protection,






                         VendorSpecificInfo






                         )

	Name
	Type
	Valid Range
	Description

	PeerMACAddress
	MACAddress
	Any valid individual MAC address
	The address of the peer MAC entity from which the Channel Power Management Announcement frame was received.

	ChannelPowerManagementAnnouncement
	A set of information subfields
	As described in 7.4.7.af1
	As described in 7.4.7.af1

	Protected
	Boolean
	true, false
	Specifies whether the request was received using a Robust Management frame.

If true, the request was received using the Protected Channel Power Management Announcement frame.

If false, the request was received using the Channel Power Management Announcement frame.

	VendorSpecificInfo
	A set of elements
	As defined in 7.3.2.26 (Vendor Specific element)
	Zero or more elements.


10.3.af1.3.3 When generated

This primitive is generated by the MLME when a valid (Protected) Channel Power Management Announcement frame is received.

10.3.af1.3.4 Effect of receipt

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

10.3.af1.4 MLME-CHANNELPOWERMANAGEMENT.response
10.3.af1.4.1  Function

This primitive is used to schedule an accepted channel power management.

10.3.af1.4.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-CHANNELPOWERMANAGEMENT.confirm (






                         ChannelPowerManagementAnnouncement





                         VendorSpecificInfo






                         )

	Name
	Type
	Valid Range
	Description

	ChannelPowerManagementAnnouncement
	A set of information subfields
	As described in 7.4.7.af1
	As described in 7.4.7.af1

	VendorSpecificInfo
	A set of elements
	As defined in 7.3.2.26 (Vendor Specific element)
	Zero or more elements.


10.3.af1.4.3 When generated

This primitive is generated by the SME to schedule an accepted channel power management request.

10.3.af1.4.4 Effect of receipt

On receipt of this primitive, the MLME schedules the channel power management.  The actual channel power management is at the appropriate time through the MLME-PLME interface using the PLME-SET primitive on dot11CurrentFrequency and dot11CurrentTxPowerLevel.
Note: Some materials in the text given below for clause11 is based on the assumption that the RLQP proposed in the document 11-10-0737-xx-00af is adopted and subject to change per the discussion on the document 11-10-0737-xx00af.
TGaf Editor: Before Clause 17, insert following text, as shown:
11. MLME

Insert the following new subclause at the end of 11.9a, as shown:

11.af1 Channel power management (CPM)

11.af1.1 General

This subclause describes CPM procedures that can be used to update the available channel list for the operation in a BSS, to change the maximum transmit power (Constrained Maximum Transmit Power) in a BSS operation or to change BSS operation in channel frequency and channel bandwidth, along with the maximum transmit power.  Enabling STAs (see 11.11 (DSE procedures)), APs, and DFS owners are each STAs that may construct and transmit frames containing Channel Power Management Announcement elements when dot11ChannelPowerManagementActivated is true.

If dot11ChannelPowerManagementActivated and dot11LCIDSERequired are true, frames containing Channel Switch Announcement elements shall not be transmitted.

An enabling STA may send frames containing Channel Power Management Announcement elements to dependent STAs (see 11.11.5 (Dependent STA operation with DSE)).  If dot11DSERequired is true, a STA shall perform CPM procedures to update the available channel list for operation or to switch (channel or power) at the time indicated by the channel power switch count, or the STA shall change its enablement state for the enabling STA to unenabled.

11.af1.2 Advertising supported operating class
When dot11ChannelPowerManagementActivated is true, the Current Operating Class field in the Supported Operating Classes element shall indicate the operating class in use for transmission and reception.  The List of Operating Class(es) field shall list all operating classes with which the STA is capable of operating for the country that is specified in the Country element (7.3.2.9 (Country element)).
11.af1.3 Updating the available channel list

11.af1.3.0a General

An attempt may be made to update the available channel list for a BSS, which is given through the DSE Enablement procedure.  An objective during this process is to minimize disruption to the BSS using channel power management.  It is possible, however, that a channel power management is not successful in updating all STA’s available channel lists.

11.af1.3.1 Updating new channel(s) to the available channel list in an infrastructure BSS

When an AP with dot11DSERequired true receives frames containing Channel Power Management Announcement elements from the enabling STA, where the value of the Channel Power Management Mode field is set to 0 or 1, it shall advertise a channel power management with the same channel power management mode, operating class and channel number.   

When an AP is advertising the available channel list updates and dot11ChannelPowerManagementActivated is true, then the AP shall use the Channel Power Management Announcement element and frame.

When dot11ChannelPowerManagementActivated is true, an AP shall inform associated STAs that the available channel list is being updated by advertising the update using Channel Power Management Announcement elements in any transmitted Beacon frames, Probe Response frames, Channel Power Management Announcement frames, and GAS Initial Request frame containing the Channel Power Management RLQP element.  The AP may send the Channel Power Management Announcement frame or the GAS Initial Request frame containing the Channel Power Management RLQP element without performing a backoff, after determining the WM is idle for one PIFS period.

When an AP with dot11DSERequired true receives frames containing Channel Power Management Announcement elements from the enabling STA with the value of the Channel Power Management Mode field is set to 1, where one of the channels subject to the removal indicates the AP’s operating channel, the AP shall immediately initiate the channel switch procedure, as defined in 11.af1.4.

When a STA with dot11DSERequired set to false receives a Channel Power Management Announcement element, it may choose not to perform the update to the available channel list, but to take alternative action.  For example, it can choose to move to a different BSS.

A non-AP STA in an infrastructure BSS shall not transmit the Channel Power Management Announcement element.

11.af1.3.2 Updating new channel(s) to the available channel list in an IBSS

When a DFS owner with dot11DSERequired true receives frames containing Channel Power Management Announcement elements from the enabling STA, where the value of the Channel Power Management Mode field is set to 0 or 1, it shall advertise a channel power management with the same channel power management mode, operating class and channel number.

When a DFS owner with dot11DSERequired true receives frames containing Channel Power Management Announcement elements from the enabling STA with the value of the Channel Power Management Mode field is set to 1, where one of the channels subject to the removal indicates the operating channel, the DFS owner shall immediately initiate the channel switch procedure, as defined in 11.af1.4.

11.af1.4 Selecting and advertising a new maximum transmit power and a new channel and/or operating class
11.af1.4.0a General

An attempt may be made to change the maximum transmit power (Constrained Maximum Transmit Power) for a BSS or to move a BSS to a new operating channel and/or new operating class using channel power management.  An objective during this process is to minimize disruption to the BSS.  It is possible, however, that a channel power switch is not successful in changing all STAs’ maximum transmit power.

11.af1.4.1 Selecting and advertising a new maximum transmit power in an infrastructure BSS
When an AP with dot11DSERequired true receives frames containing Channel Power Management Announcement elements from the enabling STA with the value of the Channel Power Management Mode field indicating a power switch, where the values of the operating class and the channel number of one of the Channel Power Management Announcement elements indicate the AP’s operating channel, it shall advertise a channel power switch with the same channel switch mode, operating class, channel number, constrained maximum transmit power and channel power switch count as received in the Channel Power Management Announcement elements.

The decision to change the constrained maximum transmit power in an infrastructure BSS is made by the AP when dot11DSERequired is false.  An AP may make use of the information in the Supported Channels element, Supported Operating Classes element, and the results of measurements undertaken by the AP and other STAs in the BSS to assist the decision to change the constrained maximum transmit power.

When an AP is changing the constrained maximum transmit power and dot11ChannelPowerManagementActivated is true, then the AP shall use the Channel Power Management Announcement element and frame. 
When dot11ChannelPowerManagementActivated is true, an AP shall inform associated STAs that the AP is changing the maximum transmit power and maintain the association by advertising the change using Channel Power Management Announcement elements in any transmitted Beacon frames, Probe Response frames, Channel Power Management Announcement frames, and GAS Initial Request frames containing Channel Power Management elements until the intended constrained maximum transmit power switch time.  The AP may request STAs in the BSS to stop transmissions until the constrained maximum transmit power change takes place by setting the value of the Channel Power Management Mode field 3 in the Channel Power Management Announcement element.  If possible, the constrained maximum transmit power 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 Power Management element before the switch.  The AP may send the Channel Power Management Announcement frame or the GAS Initial Request frame containing Channel Power Management RLQP element without performing a backoff, after determining the WM is idle for one PIFS period. 
When a STA with dot11DSERequired set to false receives a Channel Power Management Announcement element, it may choose not to perform the specified switch, but to take alternative action.  For example, it can choose to move to a different BSS.

A non-AP STA in an infrastructure BSS shall not transmit the Channel Power Management Announcement element.

11.af1.4.2 Selecting and advertising a new maximum transmit power in an IBSS

When a DFS owner with dot11DSERequired true receives frames containing Channel Power Management Announcement elements from the enabling STA, where the values of the operating class and the channel number of one of the Channel Power Management Announcement elements indicate the operating channel, it shall advertise an channel power switch with the same channel management mode, operating class, channel number, constrained maximum transmit power, and channel power switch count as received in the Channel Power Management Announcement elements.

11.af1.4.3 Selecting and advertising a new channel in an infrastructure BSS

When an AP with dot11DSERequired true receives frames containing Channel Power Management Announcement elements from the enabling STA, with the value of the Channel Power Management Mode field indicating a channel switch, where none of the values of the operating class and the channel number of one of the Channel Power Management Announcement elements indicate the operating channel, it shall advertise a channel power management with the same channel management mode, operating class, channel number, constrained maximum transmit power, and channel power switch count as received in the Channel Power Management Announcement elements.

The decision to switch to a new operating channel and/or operating class in an infrastructure BSS is made by the AP when dot11DSERequired is false.  An AP may make use of the information in the Supported Channels element, Supported Operating Classes element, and the results of measurements undertaken by the AP and other STAs in the BSS to assist the selection of the new channel and/or operating class.  A method to make the decision and to select a new channel is defined in 11.9.7.1 (Selecting and advertising a new channel in an infrastructure BSS).

When an AP is switching to a different operating class and dot11ChannelPowerManagementActivated is true, then the AP shall use the Channel Power Management Announcement element and frame. 

When an AP is switching to a new channel within the same operating class and dot11ChannelPowerManagementActivated is true, then the AP shall send the Channel Power Management Announcement element and frame.

When dot11ChannelPowerManagementActivated is true, an AP shall inform associated STAs that the AP is moving to a new channel and/or operating class and maintain the association by advertising the switch using Channel Power Management Announcement elements in any transmitted Beacon frames, Probe Response frames, Channel Power Management Announcement frames, and GAS Initial Request frames containing Channel Power Management RLQP elements until the intended channel switch time.  The AP may request STAs in the BSS to stop transmissions until the channel switch takes place by setting the Channel Power Management Mode field in the Channel Power Management Announcement element to 5.  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 Power Management element before the switch.  The AP may send the Channel Power Management Announcement frame or the GAS Initial Request frame containing Channel Power Management RLQP element without performing a backoff, after determining the WM is idle for one PIFS period. 

When a STA with dot11DSERequired set to false receives a Channel Power Management Announcement element, it may choose not to perform the specified switch, but to take alternative action.  For example, it can choose to move to a different BSS.

A non-AP STA in an infrastructure BSS shall not transmit the Channel Power Management Announcement element.

11.af1.4.4 Selecting and advertising a new channel in an IBSS

When a DFS owner with dot11DSERequired true receives frames containing Channel Power Management Announcement elements from the enabling STA, where none the values of the operating class and the channel number of one of the Channel Power Management Announcement elements indicate the operating channel, it shall advertise an channel power switch with the same channel power management mode, operating class, channel number, constrained maximum transmit power, and channel power switch count as received in the Channel Power Management Announcement elements.

The DFS owner that advertises a channel switch shall follow the rules defined in 11.9.7.2 (Selecting and advertising a new channel in an IBSS) with the following extensions:

a) If a DFS owner is switching to a new channel or to the same channel in a different operating class and dot11ChannelPowerManagementActivated is true, then the DFS owner shall use the Channel Power Management Announcement element and frame.

b) If a DFS owner is switching to a new channel within the same operating class and dot11ChannelPowerManagementActivated is true, then the DFS owner shall send the Channel Power Management Announcement element and frame.
11.11 DSE procedures

11.11.1 General
Change the header row of Table 11-11a – DSE STA attributes, as shown:
Table 11-11a – DSE STA attributes
	Type of STA
	Registered STA
	dot11LCIDSERequired and dot11LCIDSEImplemented
	dot11ExntededChannelSwitchActivated or dot11ChannelPowerManagementActivated
	dot11DSERequired


11.11.3 Registered STA operation
Change the first sentence of the fourth paragraph, as shown:

A fixed STA is a registered STA that broadcasts its registered location and is restricted from enabling other STAs.  A fixed STA shall have dot11LCIDSERequired set to true, and dot11ExtendedChannelSwitchActivated or dot11ChannelPowerManagementActivated may be set to true or false.

11.11.4 Enabling STA operation with DSE

Insert the following paragraph at the end of the third paragraph, as shown:

An enabling STA can issue a CPM announcement to any of its dependent STAs in order to have their radio operation changed in frequency, channel bandwidth, and/or constrained maximum transmit power, along with other operational parameters.  A dependent AP or DFS owner with dot11DSERequired true and receiving a CPM announcement from it enabling STA shall perform the channel power switch procedure as specified in 11.af1 (Channel power management (CPM)).

11.11.5 Dependent STA operation with DSE
Insert the following dashed item at the end of 11.11.5, as shown:

· A dependent STA receiving a CPM action frame or a GAS Initial Request frame containing CPM RLQP element from the enabling STA with which it last attempted enablement or a CPM element from the AP with which it is associated shall perform the CPM procedure (see 11.af1 Channel Power Management (CPM)).
11.14.3.3 Channel management at the AP and in an IBSS
Change the first paragraph, as shown:

While operating 20/40 MHz BSS, an IDO STA or an AP may decide to move its BSS, and AP may decide to switch the BSS to 20 MHz operation either alone or in combination with a channel move.  These channel move or BSS width switch operations can occur if, for example, another BSS starts to operate in either or both of the primary or secondary channels, or if radar or primary user signal is detected in either or both of the primary or secondary channels, or for other reasons that are beyond the scope of this standard.  Specifically, the AP or IDO STA may move its BSS to a different pair of channels, and the AP may separately, or in combination with the channel switch, 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.  While operating a 20 MHz BSS, an IDO STA or an AP may decide to move its BSS, and an AP may decide to switch the BSS to a 20/40 MHz BSS, either alone or in combination with a channel move.
Change the second paragraph, as shown:

If an AP or IDO STA uses one or more Extended Channel Switch Announcement frames, Channel Power Management Announcement frames, or GAS Initial Request frames containing Channel Power Management RLQP elements without also using Beacon or Probe Responses frames to announce a change of operating class and/or a change in channel(s) and if the new operating class supports either of the behavior limits 13 or 14 as identified in the appropriate table of Annex J (i.e., Table J-1 (Operating classes in the United States), Table J-2 (Operating classes in Europe), or Table J-3 (Operating classes in Japan)), then the BSS width (20 MHz BSS or 20/40 MHz BSS) immediately after the switch shall be the same as the BSS width immediately before the transmission of the first Extended Channel Switch Announcement frame, Channel Power Management Announcement frame, or GAS Initial Request frames containing Channel Power Management RLQP elements that announced the change.  The AP or IDO STA may subsequently perform a BSS width change.

Change the note immediately after the second paragraph, as shown:

NOTE – If an AP or IDO STA uses one or more Extended Channel Switch Announcement frames, Channel Power Management Announcement frames, or GAS Initial Request frames containing Channel Power Management RLQP elements without also using Beacon and Probe Response frames to announce a change of operating class ad/or a change in channel(s), then the AP or IDO STA cannot change from 20 MHz BSS operating to 20/40 MHz BSS operation as part of that change, even if the new operating class supports 20/40 MHz BSS operation, because Extended Channel Switch Announcement frames , Channel Power Management Announcement frames, and GAS Initial Request frames containing Channel Power Management RLQP elements do not convey secondary channel information (i.e., information regarding whether a secondary channel, if permitted in the operating class, is to be used).
Change the last dashed item in the fourth paragraph, as shown:

· Through the New Operating Class field of transmitted Extended Channel Switch Announcement elements or Channel Power Management Announcement elements.

Change the fifth paragraph, as shown:

In order to maintain existing associations and/or minimize disruption to communications with other STAs while making a channel width change or while performing a channel pair relocation, an AP may inform HT STAs within its BSS that it is making the change by including an Extended Channel Switch Announcement element or a Channel Power Management Announcement element in Beacon, Probe Response, and Extended Channel Switch Announcement frame , Channel Power Management Announcement frame, or GAS Initial Request frames containing Channel Power Management RLQP elements transmissions until the intended channel switch time.  The New Channel Number field of the Extended Channel Switch Announcement element or of the Channel Number field of the Channel Power Management Announcement element represents the new channel (when the BSS after relocation/width change will be a 20 MHz BSS) or the primary channel of the new pair of channels (when the BSS after relocation/width change will be a 20/40 MHz BSS).  When changing to a new pair of channels, the New Operating Class field specifies the position of the secondary channel relative to the new primary channel, i.e., either above or below.
Change the sixth paragraph and its dashed items, as shown:

When transmitting HT Operation elements, Channel Switch Announcement elements, and/or either Extended Channel Switch Announcement elements or Channel Power Management Announcement elements, the AP moving the BSS or changing its channel width selects a combination of operating parameters from any single row of any one of the tables in Annex J that is appropriate for the current operating domain of the AP.  Similarly, when transmitting HT Operation elements, Channel Switch Announcement elements, and/or either Extended Channel Switch Announcement elements or Channel Power Management Announcement elements, the IDO STA moving BSS selects s a combination of operating parameters from any single row of any one of the tables in Annex J that is appropriate for the current operating domain of the IDO STA.  The AP or IDO STA selects one channel number from the “Channel set” column of the selected row.  The AP or IDO STA includes the selected information in subsequently transmitted frames that contain any combination of the following four elements:
· HT Operation element

· Channel Switch Announcement element

· Extended Channel Switch Announcement element or Channel Power Management Announcement element
· Secondary Channel Offset element

Change the eighth paragraph, as shown:
The AP or IDO STA shall set the New Channel Number field of transmitted Channel Switch Announcement elements and either of Extended Channel Switch Announcement elements or of Channel Power Management Announcement elements to the value of the selected channel from the selected row.

Change the ninth paragraph, as shown:

The AP or IDO STA shall set the New Operating Class field of transmitted Extended Channel Switch Announcement elements or Channel Power Management Announcement elements to the value of the “Operating class” column of the selected row.

Change the tenth paragraph, as shown:

Movement of a 20/40 MHz BSS from one channel pair to a different channel pair and changing between 20 MHz and 20/40 MHz 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 Extended Channel Switch Announcement element or Channel Power Management Announcement element or Channel Switch Announcement element before the switch.

Change the eleventh paragraph, as shown:

When the either Extended Channel Switch Announcement element and Extended Channel Switch Announcement frames or Channel Power Management Announcement element and Channel Power Management Announcement frames, or GAS Initial Request frames containing Channel Power Management RLQP elements are transmitted in bands where dot11SpectrumManagementRequired is true, the Channel Switch Announcement element and Channel Switch Announcement frame may also be transmitted.  A STA that announces a channel switch using both the Extended Channel Switch Announcement element and the Channel Switch Announcement element or using both the Channel Power Management Announcement element and the Channel Switch Announcement element shall set the New Channel Number field of the both elements to the same value.  An HT STA that receives a channel switch announcement through the Extended Channel Switch Announcement element and the Channel Switch Announcement element or using both the Channel Power Management Announcement element and the Channel Switch Announcement element shall ignore the received Channel Switch Announcement element.

11.14.4 40 MHz PPDU transmission restrictions
11.14.4.1 Fields used to determine 40 MHz PPDU transmission restrictions

Change the last dashed item of the third paragraph, as shown:

· The Extended Channel Switch Announcement element or the Channel Power Management Announcement element
11.14.4.2 Infrastructure non-AP STA restrictions

Change the second paragraph, as shown:

The Secondary Channel Offset field is used to indicate whether the BSS is occupying a 40 MHz wide pair of channels and, when a secondary channel exists, whether it is above or below the primary channel in frequency.  Either the The Extended Channel Switch Announcement action frame and the Extended Channel Switch Announcement element or the Channel Power Management Announcement action frame and the Channel Power Management Announcement element can each be used to indicate a transition from 20/40 MHz BSS operation to 20 MHz BSS operation and vice versa and to indicate whether a secondary channel, when it exists, is above or below the primary channel in frequency.

Change the sixth paragraph, as shown:

The local Boolean variable 40MHzOperatingClass becomes TRUE at the nth TBTT following reception of a frame transmitted by the associated AP that contains an Extended Channel Switch Announcement element or a Channel Power Management Announcement element with a value of n in the Channel Switch Count or in the Channel Power Switch Count field and a value in the New Operating Class field that corresponds to an operating class that corresponds to a channel spacing value of 40 MHz provided that the frame is the most recently received frame meeting the above conditions.

Change the seventh paragraph, as shown:

The local Boolean variable 40MHzOperatingClass becomes FALSE at the nth TBTT following reception of a frame transmitted by the associated AP that contains an Extended Channel Switch Announcement element or a Channel Power Management Announcement element with a value of n in the Channel Switch Count or in the Channel Power Switch Count field and a value in the New Operating Class field that corresponds to an operating class that does not correspond to a channel spacing value of 40 MHz provided that the frame is the most recently received frame meeting the above conditions.

Annex A (normative) Protocol Implementation Conformance Statement (PICS) proforma
A.4 PICS proforma – IEEE Std 802.11-<year>

A.4.af TVWS functions
TGaf Editor: Insert the following row (ignoring the header row) at the end of A.4.af, as shown:

	Item
	IUT configuration
	References
	Status
	Support

	WS6
	Channel Power Management Announcement
	7.3.2.af1, 7.4.7.af1, 11.af1, Annex J.2.4
	CFaf:M
	Yes ℃ No ℃ N/A ℃


TGaf Editor: Insert following text at the end of Annex A, as shown:

Annex D (normative) ASN.1 encoding of the MAC and PHY MIB

Insert following entries at the end of the dot11StationConfigEntry sequence list, as shown:

Dot11StationConfigEntry::=

    SEQUENCE {

dot11ChannelPowerManagementActivated
TruthValue,
}

Insert the following element at the end of dot11StationConfigEntry element definitions, as shown:
dot11ChannelPowerManagementActivated OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-only
STATUS current

DESCRIPTION

"This is a control variable.
It is written by the SME when the device is initialized for operation in a band defined by an Operating Class.

This attribute, when true, indicates that the station implementation is capable of supporting Channel Power Management Announcement.  The capability is disabled, otherwise.”
This attribute, when true, indicates that the station

DEFVAL { false }

::= { dot11StationConfigEntry <ANA> }
Insert the following entry at the end of dot11SMTbase9 object group, as shown:

dot11SMTbase9 OBJECT-GROUP
    OBJECTS {

dot11ChannelPowerManagementActivated }

Insert the following entry at the end of dot11SMTbase10 object group, as shown:

dot11SMTbase10 OBJECT-GROUP
    OBJECTS {

dot11ChannelPowerManagementActivated }

Note: Some materials in the text given below for Annex J is based on the assumption that the RLQP proposed in the document 11-10-0737-xx-00af is adopted and subject to change per the discussion on the document 11-10-0737-xx00af.
Annex J (normative) Country elements and operating classes

J.2 Band specific operating requirements

J.2.4 TVWS band in the United States (54 MHz to 688 MHz)

TGaf Editor: Change the last dashed items in the sixth paragraph, as shown:
STAs shall have the following elements set to “true”
· dot11LCIDSERequired.

· dot11RegulatoryClassesRequired.

· dot11SpectrumManagementRequired.

· dot11MultiDomainCapabilityEnabled dot11MultiDomainCapabilityActivated.

· dot11ExtededChannelSwitchEnabled dot11ChannelPowerManagementActivated.

TGaf Editor: Insert the following text at before the text provided by 447r1:
dot11ChannelPowerManagementActivated shall replace dot11ExtendedChannelSwitchActivated when regulatory authorities require DSE and the channel availability and the maximum transmission power change dynamically and thus need to be signaled.
In TVWS band in the U.S., in case of channel power management, an enabling STA, a dependent AP or a DFS owner shall utilize a GAS Initial Request frame containing Channel Power Management RLQP element, instead of Channel Power Management Announcement public action frame.
Abstract


Submission for candidate P802.11af draft text.  In TVWS, the availability of a WLAN channel is changed dynamically related to the existence of the protected user signal, as well as the maximum transmit power, which is related to the existence of the protected user signal in the adjacent TV channel.  A mechanism should be provided in 802.11 to accommodate these dynamic changes in the channel availability and in the regulatory maximum transmit power.  Also, a method to accommodate the regulatory maximum transmit power should be defined for the channel switch procedure.





A Channel Power Management is specified for operation in a particular band where the channel availability and the regulatory maximum transmit power change dynamically.





This submission addresses TGaf Technical Review of D0.02 comments 4, 5, 86, 104, 105 and 113.
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