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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 actioned 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.

Discussion:
OFCOM Digital Dividend consultations and discussions in ECO SE43 raise the possibility that a geolocation database may provide to a master station a list of permissible channels and transmit power limits for each channel, based on geolocation of the master station. The geolocation database control concept is suitable for all shared licensed bands, not just TV bands, so a more general mechanism should be provided in 802.11 as an alternative to the existing frequency and power elements that assume contiguous channels with the same power limit for each channel. In TVWS we have TV channel bandwidths defined in regulation and RLAN channel bandwidths, and they are not likely the same. A Power Limit Channel Map is specified for operation in a particular band under control of a database. The possibility of multiple maps for multiple clients (fixed and portable) is provided.
The 802.11-2007 standard provides several means for reporting and controlling transmitter power, and several means for reporting and controlling channel utilization. Approved amendment IEEE 802.11y-2008 provides DSE Power Constraint and Extended Channel Switching. The 11af baseline lacks a single means to signal both permissible channels and transmitter power limits for each permissible channel in a band or in another band.
See 7.3.2.14 Extended Supported Rates and 7.3.2.19 Supported Rates for elements that don’t really scale. See 7.3.2.27 Extended Capabilities element and note it does not include DFS/TPC or any band information.
We use Supported Regulatory Classes to exchange multiband capabilities in Probes and (re)Association handshakes. A Supported Regulatory Class conveys support for the procedures specified in Annex I Behavior limits that are related to that class.
Proposed Resolution:

Accept technical comment xxxx based on this discussion and editorial instructions in 10/0514r1.

Editing instructions:

TGaf Editor: Include the editing instructions given in submission 802.11-10/210r8 if “Operating classes” are not defined in the current 802.11af baseline.

TGaf Editor: Remove any draft text changes derived from submission 802.11-10/472
TGaf Editor: Apply the remaining text changes in this submission to a draft amendment that contains “Operating classes” in its baseline or in the draft text:
3 Definitions
TGaf Editor: In 3, change text as shown:

Insert new definitions 3.af1 and 3.af2 retaining the alphabetic ordering:

3.af1 power limit channel map: A list of transmit power limits and channels for a subband.
3.af21 TVWS: Television White Space - TV channels where regulatory authorities permit operation by 802.11 STAs.
7 Frame formats
7.3 Management frame body components
7.3.2 Information elements
7.3.2.9 Country information element
TGaf Editor: In 7.3.2.9, insert text as shown:

Replace Figure 7-46 with this figure:

	
	
	
	
	
	

	
	Element ID
	Length
	Country String
	Country field triplets
	Pad (if needed)

	Octets:
	1
	1
	3
	n x 3
	0 or 1


Figure 7-46—Country information element format
Change second paragraph of 7.3.2.9 as shown:
The element ID for this element is set to the value for Country, specified in Table 7-26 (Element IDs). The length of the element is variable, as the element may contain more than one triplet comprising the First Channel Number, Number of Channels, and Maximum Transmit Power Level fields and referred to as subband triplets. Alternatively, where dot11OperatingClassesRequired is true and the first octet of a Country field triplet First Channel Number/Operating Extension Identifier octet has a positive integer value of 201 or greater, then that triplet comprises the Operating Extension Identifier, Operating Class, and Coverage Class fields. Together they are referred to as an operating triplet. Alternatively, where dot11OperatingClassesRequired is true and the first octet of a Country field triplet has a positive integer value of 202, then that triplet comprises the Channel Power Identifier, Channel Number, and Maximum Transmit Power Level fields. Together they are referred to as a channel-power triplet. The minimum length of the element is 8 octets. The format of the Country field triplets is shown in Table 7-26baf1.
Table 7-26baf1—Country field triplets

	Name
	1st octet
	2nd octet
	3rd octet

	Channel-power triplet
	Channel power identifier (202)
	Channel number
	Maximum transmit power level

	Operating triplet
	Operating extension        identifier (201)
	Operating class
	Coverage class

	Subband triplet
	First channel number (1-200)
	Number of channels
	Maximum transmit power level


Change first sentence of fourth paragraph of 7.3.2.9 as shown:

The First Channel Number/Operating Extension Identifier/Channel Power Identifier field is 1 octet in length.
Insert paragraph before last pargraph of 7.3.2.9:

The Channel Power Identifier field has a positive integer value of 202. The channel number field of a channel-power triplet contains a positive integer value that indicates an operating channel for this operating class. The maximum transmit power level field of a channel-power triplet indicates the maximum power, in dBm, allowed to be transmitted on the operating channel number of the channel-power triplet. The channel number and maximum transmit power level values are referred to as channel power limit tuples. Where dot11OperatingClassesRequired and dot11LCIDSERequired are true, consecutive channel-power triplets following an operating triplet have monotonically increasing channel number fields. Where dot11OperatingClassesRequired and dot11LCIDSERequired are true, in an operating class any maximum transmit power level in a channel-power triplet takes prescedence over any subband maximum transmit power level for the channel number in the channel-power triplet.
7.4 Action frame format details

7.4.7 Public Action details

7.4.7.1 Public Action frames
TGaf Editor: In 7.4.7.1, insert text as shown:

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>
	Power Limit Channel Map 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 Power Limit Channel Map Announcement frame format

The Power Limit Channel Map Announcement frame is a Public Action frame requesting that a dependent STA use the values in the announcement as the current regulatory limits of the named channels. It is transmitted by an enabling STA. The format of the Power Limit Channel Map Announcement frame is shown in Figure 7-57vaf1.
	
	
	
	
	
	
	
	
	These three fields are repeated, as determined by the Length field
	

	
	Category
	Action
	RequesterSTA Address
	ResponderSTA Address
	Band Number
	Length
	Maximum Transmit Power Level 
	Number of Channels
	Channel Number List

	Octets:
	1
	1
	6
	6
	1
	1
	1
	1
	variable


Figure 7-57vaf1 Power Limit Channel Map Announcement frame format

The Category field shall be set to the value for public action defined in Table 7-24.

The Action field shall be set to indicte a Power Limit Channel Map Announcement frame, as defined in Table 7-57e.

The RequesterSTAAddress field is the MAC address of the requesting STA that grants enablement. The length of the RequesterSTAAddress field is 6 octets.
The ResponderSTAAddress field is the MAC address of the responding STA that operates based on the enablement. The length of the ResponderSTAAddress field is 6 octets.
The Band Number field indicates the lowest operating class value for which the power limit channel map announcement applies. The length of the Band Number field is 1 octet.
The Length field indicates the length of the remaining frame fields in octets, and the value is variable. The minimum value of the length field is 1.
The remaining fields are refered to as the power limit channel map.
The Maximum Transmit Power Level field indicates the maximum power, in dBm, allowed to be transmitted on the following Channel Numbers in the Channel Number List field. The length of the Maximum Transmit Power Level field is 1 octet. Where the map has more than one maximum transmit power level field, they shall be indicated in decreasing non-zero power limits.
The Number of Channels field indicates the number of channels in the channel number list field. The length of the Number of Channels field is 1 octet.

Each octet of the Channel Number List field is a positive integer value that indicates an operating channel for the operating class indicated by the Band number. The length of the Channel Number field is 1 octet. Where the Channel Number List field indicates more than one operating channel, they shall be listed in increasing channel numbers.
The Maximum Transmit Power Level value and each related Channel Number pair value are referred to as channel power limit tuples.
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 Power Limit Channel Map Announcement


Insert the following paragraph at the end of 7.4.9a:
7.4.9a.7af1 Protected Power Limit Channel Map Announcement frame format

The Protected Power Limit Channel Map Announcement frame format is the same as the Power Limit Channel Map Announcement frame format (see 7.4.7.af1). It is used instead of the Power Limit Channel Map Announcement frame when Management Frame Protection is negotiated.
TGaf Editor: Before clause 10 in the current draft, insert text as shown:

9 MAC sublayer functional descripion
9.8 Operation across regulatory domains

9.8.3 Operation with operating classes
Change text of last dashed item of 9.8.3 as shown:

· When dot11OperatingClassesRequired is true, or where operating classes domain information is present and the STA parsing a Country element finds a First Channel Number or Operating Extension IdentifierClass field or Channel Power Identifier field with a reserved value, the STA shall ignore the remainder of the Country element and shall parse any remaining management frame body for additional elements.
· When dot11OperatingClassesRequired and dot11LCIDSERequired are true, and a Channel Power Identifier is found, for operation in the class given in the previous operating triplet, maximum transmit power level in a channel power limit tuple shall take prescedence over any subband maximum transmit power level for the channel number.
· When dot11OperatingClassesRequired and dot11LCIDSERequired are true, and a Power Limit Channel Map Announcement frame is received, for operation in the operating classes indicated by the Band field for this regulatory domain, channel transmit limit tuples replace any previous values.
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 MLME-DSEPLC Map 
The following MLME primitives support the signaling of Power Limit Channel Maps to dependent STAs.
10.3.af1.1 MLME-DSEPLC.request

10.3.af1.1.1 Function

This primitive requests that a power limit channel map frame be sent by an enabling STA. 

10.3.af1.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-DSEPLC.request(

RequesterSTAAddress,
ResponderSTAAddress,
Band Number,

Length,

White Space Map 
)
	Name
	Type
	Valid Range
	Description

	RequesterSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the MAC entity of the enabling STA.

	ResponderSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the MAC entity of the initiates the enablement process.

	Band Number
	Integer
	1-255
	Specifies the lowest Operating Class value for which the map applies

	Length
	Integer
	0-255
	The length in octets of the Power Limit Channel Map.

	Power Limit Channel Map 
	A set of information subfields
	As described in 7.4.7.af1
	As described in 7.4.7.af1


10.3.af1.1.3 When Generated

This primitive is generated by the SME to request that a Power Limit Channel Map Announcement frame be sent to a dependent STA.

10.3.72.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a Power Limit Channel Map Announcement frame. The enabling STA then schedules this frame for transmission.

10.3.af1.2 MLME-DSEPLC.confirm
10.3.af1.2.1 Function

This primitive reports the result of a request to send a Power Limit Channel Map Announcement frame. 

10.3.af1.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-DSEPLC.confirm(

ResultCode
)
	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS, INVALID_PARAMETERS, TIMEOUT
	Indicates the result of MLME-DSEPLC.request primitive.


10.3.af1.2.3 When Generated

This primitive is generated by the MLME when a power limit channel map announcement completes.

10.3.af1.2.4 Effect of Receipt

The SME is notified of the results of the power limit channel map procedure.

10.3.af1.3 MLME-DSEPLC.indication
10.3.af1.3.1 Function

This primitive indicates that a power limit channel map frame was received from an enabling STA. 

10.3.af1.3.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-DSEPLC.indication(

RequesterSTAAddress,
ResponderSTAAddress,
Band Number,

Length,

White Space Map 
)
	Name
	Type
	Valid Range
	Description

	RequesterSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the MAC entity of the enabling STA.

	ResponderSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the MAC entity of the initiates the enablement process.

	Band Number
	Integer
	1-255
	Specifies the lowest Operating Class value for which the map applies

	Length
	Integer
	0-255
	The length in octets of the Power Limit Channel Map.

	Power Limit Channel Map 
	A set of information subfields
	As described in 7.4.7.af1
	As described in 7.4.7.af1


10.3.af1.3.3 When Generated

This primitive is generated by the MLME when a valid Power Limit Channel Map Announcement frame is received.

10.3.72.3.4 Effect of Receipt

On receipt of this primitive, the SME performs the power limit channel map procedure (see Annex J.2.4).

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

This primitive is used to report the result of a power limit channel map procedure. 

10.3.af1.4.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-DSEPLC.response(

RequesterSTAAddress,
ResponderSTAAddress,
ResultCode
)
	Name
	Type
	Valid Range
	Description

	RequesterSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the MAC entity of the enabling STA.

	ResponderSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the MAC entity of the initiates the enablement process.

	ResultCode
	Enumeration
	SUCCESS, INVALID_PARAMETERS
	Indicates the result of a power limit channel map procedure.


10.3.af1.4.3 When Generated

This primitive is generated by the SME to schedule a response to a power limit channel map announcement.

10.3.af1.4.4 Effect of Receipt

On receipt of this primitive, the MLME schedules the transmission of the power limit channel map result to the enabling STA that sent the power limit channel map announcement.

Annex A (normative) Protocol Implementation Conformance Statement (PICS) proforma

A.4 PICS proforma—IEEE Std 802.11-<year>
A.4.3 IUT configuration

TGaf Editor: Insert the following row (ignoring the header row) at end of A.4.af as follows:

A.4.af TVWS functions

	Item
	IUT configuration
	References
	Status
	Support

	WS4
	Power Limit Channel Map Announcement
	9.8.3,  Annex J.2.4
	CFaf:M
	Yes ℃ No ℃ N/A ℃


Annex J (normative) Country elements and regulatory classes
J.2 Band-specific operating requirements
J.2.4 TVWS band in the United States
TGaf Editor: Insert text at end of J.2.4 before the last sentence and Table J.5 as follows:
An enabling STA can issue a power limit channel map announcement to any of its dependent STAs in order to inform them of the current regulatory limits. A dependent AP or DFS owner with dot11DSERequired set to TRUE and receiving a power limit channel map announcement from its enabling STA shall replace all existing channel transmit limit tuples as indicated by the Band field for this regulatory domain. 
A dependent STA prior to association shall not request association if the intersection of the set of operating classes in operation at the AP it would associate with and the set it supports is empty.



Abstract


Submission for candidate P802.11af draft text. A more general mechanism should be provided in 802.11 as an alternative to the existing frequency and power capability elements that assume contiguous channels with the same power limit for each channel. In TVWS we have TV channel bandwidths defined in regulation and RLAN channel bandwidths, and they are not likely the same.





A Power Limit Channel Map is specified for operation in a particular band under control of a database. 
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