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	47
	21.14
	J.2.4
	Lack of feedback from dependent STA to enabling STA on channel status.
	The dependent STA should send a notification message on the same channel that is used for enabling request. By using the channel for enabling request, we try to avoid creating interference in the operating TVWS channel.


Comment resolution status: Document 11-10/0945 intended to resolve comment 47. However, the document failed motion in the previous face-to-face meeting at September 2010 in Hawaii. Therefore, we have to consider that this comment is not resolved.

Discussion: Comment 47 indicates that there is a need to control interference to incumbents. However, 11-10/0945 provides a mechanism to query the channel usage of the TVBDs. This allows the enabling STA to obtain the status of channel usage. However, it lacks an efficient control mechanism to prevent network channel usage that might bring interference into TV band. 

Document 11-10/0724r3 and 11-10/1130r0 that were approved by the Task Group in the September 2010 Hawaii meeting provide a mechanism that requires that a dependent STA (mode I device) first sends its intention to use TV channels before starting WLAN operating in the TV channels to an enabling STA (mode II device) or via the enabling STA to radio location servicer (the IT department). Then, the enabling STA or the IT department will decide whether this request is acceptable. If yes, the enabling STA or the IT department will subsequently send permission on the WLAN network channel usage to the dependent STA including allowable maximum transmit power. This allows for a strict control of the WLAN channel operation in TV band. From the perspective of TV operators, this gives a reasonable protection to their primary services.

In this document, an additional information element, spectrum mask, is added to the Network Channel Control frame to give the characteristics transmitter to the enabling STA or the IT department. This allows an improved control of transmission by TVBDs and gives more protection to incumbents.
Proposed resolution: Agree in principle with the comment and use this document as the solution based on the editor's instructions given in this document. 
6. Layer Management

6.3 MLME SAP Interface

TGaf Editor: Replace subclause 6.3.af2 in D0.05 with the subclause 6.3.af2 as follows:

6.3.af2 Network channel control management
The following MLME primitives support the signaling of network channel control management.

6.3.af2.1 MLME-NETWORKCHANNELCONTROL.request

6.3.af2.1.1 Function

This primitive requests that a (Protected) Network Channel Control public action frame be sent by a STA.

6.3.af2.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-NETWORKCHANNELCONTROL.request (






                Dialog Token,

   NetworkChannelControl,





                Protected,





   VendorSpecificInfo






                )

	Name
	Type
	Valid Range
	Description

	Dialog Token
	Integer
	0-255
	The dialog token to identify the network channel control transaction

	NetworkChannelControl
	A set of information subfields
	As described in 8.5.8.af2
	As described in 8.5.8.af2

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

If true, the request is sent using the Protected Network Channel Control frame.

If false, the request is sent using the Network Channel Control frame.

	VendorSpecificInfo
	A set of elements
	As defined in 8.4.2.28 (Vendor Specific element)
	Zero or more elements.


6.3.af2.1.3 When generated

This primitive is generated by the STA management entity (SME) to request that a (protected) Network Channel Control public action frame be sent to a STA that is associated to the enabling STA.

6.3.af2.1.4 Effect of receipt

On receipt of this primitive, the MLME constructs and transmits a (Protected) Network Channel Control public action frame.

6.3.af2.2 MLME-NETWORKCHANNELCONTROL.confirm
6.3.af2.2.1 Function

This primitive reports the result of a request to network channel control.

6.3.af2.2.2 Semantics of the service primitive

The primitive parameters as follows:

MLME- NETWORKCHANNELCONTROL.confirm (






                         Dialog Token,
                                                                                           ResultCode,






                         VendorSpecificInfo






                         )

	Name
	Type
	Valid Range
	Description

	Dialog Token
	Integer
	0-255
	The dialog token to identify the network channel control transaction

	ResultCode
	Enumeration
	SUCCESS,

INVALID_PARAMETERS,

UNSPECIFIED_FAILURE
	Reports the result of a network channel control request

	VendorSpecificInfo
	A set of elements
	As defined in 8.4.2.28 (Vendor Specific element)
	Zero or more elements.


6.3.af2.2.3 When generated

This primitive is generated by the MLME when a Network Channel Control request completes.  Possible unspecified failure causes include an inability to schedule a Network Channel Control public action frame.

6.3.af2.2.4 Effect of receipt

The SME is notified of the results of the network channel control procedure.

6.3.af2.3 MLME-NETWORKCHANNELCONTROL.indication
6.3.af2.3.1  Function

This primitive indicates that a (Protected) Network Channel Control public action frame was received from an STA.

6.3.af2.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-NETWORKCHANNELCONTROL.indication (






                         PeerMACAddress,






            Dialog Token,





                         NetworkChannelControl,





                         Protected,






                         VendorSpecificInfo






                         )

	Name
	Type
	Valid Range
	Description

	PeerMACAddress
	MACAddress
	Any valid individual MAC address
	The address of the peer MAC entity from which the Network Channel Control public action frame was received.

	Dialog Token
	Integer
	0-255
	The dialog token to identify the network channel control transaction

	NetworkChannelControl
	A set of information subfields
	As described in 8.5.8.af2
	As described in 8.5.8.af2

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

If true, the request was received using the Protected Network Channel Control public action frame.

If false, the request was received using the Network Channel Control public action frame.

	VendorSpecificInfo
	A set of elements
	As defined in 8.4.2.28 (Vendor Specific element)
	Zero or more elements.


6.3.af2.3.3 When generated

This primitive is generated by the MLME when a valid (Protected) Network Channel Control public action frame is received.

6.3.af2.3.4 Effect of receipt

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

6.3.af2.4 MLME-NETWORKCHANNELCONTROL.response
6.3.af2.4.1  Function

This primitive is used to schedule an accepted network channel control.

6.3.af2.4.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-NETWORKCHANNELCONTROL.response (






                         Dialog Token,

            NetworkChannelControl,





                         VendorSpecificInfo






                         )

	Name
	Type
	Valid Range
	Description

	Dialog Token
	Integer
	0-255
	The dialog token to identify the network channel control transaction

	NetworkChannelControl
	A set of information subfields
	As described in 8.5.8.af2
	As described in 8.5.8.af2

	VendorSpecificInfo
	A set of elements
	As defined in 8.4.2.28 (Vendor Specific element)
	Zero or more elements.


6.3.af2.4.3 When generated

This primitive is generated by the SME to schedule an accepted network channel control request.

6.3.af2.4.4 Effect of receipt

On receipt of this primitive, the MLME schedules the network channel control.
8 Frame formats
8.4 Management frame body components
8.4.5 Registered Location Query Protocol elements 
TGaf Editor: Change Table 8-35af1 as shown:

Table 8-35af1—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

	Channel Power Management
	2
	

	Network Channel Control
	3
	8.4.5.3

	Reserved
	43-220
	N/A

	Vendor Specific
	221
	7.3.2.26

	Reserved
	222-255
	N/A


TGaf Editor: Add the following section after 8.4.5.2:

8.4.5.3 Network Channel Control element

The Network Channel Control element of RLQP is used to request/respond to network channel control using the GAS protocol rather than using dedicated Public Action frames. The element is in the format shown in Figure 8-35af3
	
	
	
	
	
	These four fields are repeated, as determined by the Length field

	
	Info

ID
	Length
	Requester STA address
	Responder STA Address
	Reason Result 

Code
	Network Channel Control Identifier
	Operating Class
	Channel Number
	Spectrum Mask Class
	Transmit Power

Constraint
	…

	Octets:


	1
	1
	6
	6
	1
	2
	1
	1
	1
	1
	


Figure 8-35af4—Network Channel Control frame body format
The Info ID field shall be set to the value for DSE Control defined in Table 8-35af1.

The Length field indicates the length of the remaining frame fields in octets, and the value is variable. 

The RequesterSTAAddress field is the MAC address of the requesting STA that initiates the Network Channel Control process. 

The ResponderSTAAddress field is the MAC address of the responding STA that grants Network Channel Control. 

The Reason Result Code field is used to indicate the reason that a DSE Enablement frame was generated. The length of the Reason Result Code field is 1 octet. The reason result codes that have been allocated are shown in Table 8-134.

The Network Channel Control Identifier field is a 16-bit number assigned by an enabling STA to a dependent STA.
The Operating Class field indicates the channel set for which the network channel control request applies. The Operating Class and Channel Number fields together specify the channel frequency and channel bandwidth for which the channel control applies. Valid values for the Operating Class field are shown in Annex E.

The Network Channel Number field of control request indicates the network channel numbers for which dependent STA requests. The Network Channel Number field of the control response indicates the network channel granted by the enabling STA. The dependent STA can select a set of network channels from the list of available channels and the enabling STA can grant a subset of the network channels selected by the dependent STA. The channel number is defined within an operating class as shown in Annex E. 
The Spectrum Mask Class field gives the emission characteristic of the STA. Valid values for 5MHz, 10MHz, 20MHz and 40MHz operation channels are given in Tables D3, D4, D5 and D6, respectively. 
The Transmit Power Constraint field gives the maximum allowable transmit power in dBm for TV bands operation. The field can be ignored by the enabling STA if the Network Channel Control frame is sent from a dependent STA to an enabling STA as a control request.
8.5.8 Public Action details

8.5.8.1 Public Action frames

TGaf Editor: Change Table 8-131 as shown:

Table 8-131—Public Action field values

	Action field value
	Description

	9(724r3)
	Network Channel Enablement Network Channel Control

	<ANA>(472r1)
	Measurement Pilot

	<ANA>(767r1)
	DSE power constraint

	<ANA>-255
	Reserved


TGaf editor: Replace 8.5.5.af2 in D0.05 with the 8.5.8.af2 given in this document as follows.
8.5.8.af2 Network Channel Control frame format
The Network Channel Control frame is a Public Action frame. It is transmitted by a STA and a dependent STA as part of the procedure to enable control of a dependent STA by an enabling STA for a particular 802.11 channel in TV bands under an operating class. The format of the Network Channel Control frame body is shown in Figure 8-47af2.

	
	
	
	
	
	These four fields are repeated, as determined by the Length field
	

	Category
	Action Value
	Length
	Requester STA address
	Responder STA Address
	Reason Result 

Code
	Network Channel Control Identifier
	Operating Class
	Channel Number
	Spectrum Mask Class
	Transmit Power

Constraint
	...

	1

Octets:


	1
	1
	6
	6
	1
	2
	1
	1
	1
	1
	


Figure 8-47af2—Network Channel Control frame body format
The Category field is set to the value indicating the Public category, as specified in Table 8-36 (Category values) in 8.4.1.11 (Action field).

The Action Value field is set to the value indicating Network Channel Control frame, as specified in

Table 8-131 (Public Action field values) in 8.5.8.1 (Public Action frames).

The Length field indicates the length of the remaining frame fields in octets, and the value is variable. 

The RequesterSTAAddress field is the MAC address of the requesting STA that initiates the Network Channel Control process. 

The ResponderSTAAddress field is the MAC address of the responding STA that grants Network Channel Control. 

The Reason Result Code field is used to indicate the reason that a DSE Enablement frame was generated. The length of the Reason Result Code field is 1 octet. The reason result codes that have been allocated are shown in Table 8-134
The Network Channel Control Identifier field is a 16-bit number assigned by an enabling STA to a dependent STA.
The Operating Class field indicates the channel set for which the network channel control request applies. The Operating Class and Channel Number fields together specify the channel frequency and channel bandwidth for which the channel control applies. Valid values for the Operating Class field are shown in Annex E.

The Network Channel Number field of control request indicates the network channel numbers for which dependent STA requests. The Network Channel Number field of the control response indicates the network channel granted by the enabling STA. The dependent STA can select a set of network channels from the list of available channels and the enabling STA can grant a subset of the network channels selected by the dependent STA. The channel number is defined within an operating class as shown in Annex E.
The Spectrum Mask Class field gives the emission characteristic of the STA. Valid values for 5MHz, 10MHz, 20MHz and 40MHz operation channels are given in Tables D3, D4, D5 and D6, respectively.
The Transmit Power Constraint field gives the maximum allowable transmit power in dBm for TV bands operation. The field can be ignored by the enabling STA if the Network Channel Control frame is sent from a dependent STA to an enabling STA as a control request.
8.5.11 Protected Dual of Public Action frames

8.5.11.1 Protected Dual of Public Action details

TGaf editor: Insert the following row (ignoring the header row) in Table 8-143 Protected Dual of Public Action field values in the correct position to preserve ordering by the “Action field value” column.

Table 8-143 – Protected Dual of Public Action field values
	Action field value
	Description

	<ANA>
	Protected Channel Power Management Announcement

	<ANA>
	Network Channel Control


TGaf editor: Insert the following clause at the end of 8.5.11.7, before 8.5.11.8, as shown:

8.5.11.7af2 Protected Network Channel Control Frame format

The Protected Network Channel Control frame format is the same as the Network Channel Control frame format (see 8.5.8.af2).  It is used instead of the Network Channel Control frame when Management Frame Protection is negotiated.

10. MLME

TGaf editor: Replace 10.12.7 in D0.05 with 10.12.7 given in this document
10.12.7 Network Channel Control

Some regulations require that a client STA shall operate on network channels under the control of  a master STA. In some regulatory domains, a master STA operates as an enabling STA. A client STA operates as a dependent STA. Network channel control utilizes a two-message transaction sequence to realize such control. The Network Channel Control frame is used between the master STA and the client STA.  The first message asserts identity and requests network channel control. The client STA may request control on multiple network channels. The second message returns the network channel control result. The master STA may grant permission of multiple network channels to the dependent STA by using the Network Channel Control public action frame (cf. 8.5.8af2 Network Channel Control frame format).
For dependent STAs employing RLQP, the dependent STA may request its preferred operating channels from the list of available channels to its enabling STA by transmitting the Network Channel Control Request frame. An enabling STA that receives the Network Channel Control Request frame shall respond with the Network Channel Control Response frame by which the responder confirms the Network Channel Control request. When the responder transmits the Network Channel Control Response frame, it shall transmit the confirmed channel list and the maximum transmit power levels as well. The channel list the responder confirms may be the same channels listed in the Network Control Channel Request frame or the subsets of that list in the Network Channel Control Request frame. 

Whenever the available channel list has been changed by the update of the database information or detection of the primary service signals, the dependent STAs may transmit the Network Channel Control Request frame. 
NOTE—The TVB enabler, which is provided by the operator, has the capability to obtain the channel list as well as network channel control, which realizes the control of frequencies of operation for TVBD.
Annex B

(normative)

Protocol Implementation Conformance Statement (PICS) proforma

TGaf editor: Insert the last new rows into B.4.af: 

B.4.af TVWS functions
	Item
	Protocol Capability
	References
	Status
	Support

	*WS1
	Fixed STA TVWS Operation
	11.11.3,  Annex I, Annex J.2.4
	CFaf:O
	Yes, No. N/A

	*WS2
	Master STA TVWS Operation
	11.11.3, 11.11.4, Annex I, Annex J.2.4
	CFaf:O
	Yes, No. N/A

	*WS3
	Client STA TVWS Operation
	11.11.5, Annex I, Annex J.2.4
	CFaf:O
	Yes, No. N/A

	WS3.1
	Dependent STA TVWS Behavior
	11.11.5, Annex I, Annex J.2.4
	WS3:M
	Yes, No. N/A

	WS4(4

72r1)
	White Space Map Announcement
	8.4.2.af1.

8.5.8.af1,

10.af2.2
	CFaf:M(790

r2)
	Yes, No. N/A

	WS5(4

72r1)
	Multi-band Operation
	8.4.2.af2,

10.af2.3
	CFaf:O
	Yes, No. N/A

	WS6(7

67r1)
	Channel Power Management Announcement
	8.4.2.af1,

8.5.8.af1,

10.af1, Annex

E.2.4
	CFaf:M
	Yes, No. N/A

	WS7
	Network Channel Control
	6.3.2.af2, 8.4.5.3,  8.5.8af2
8.5.11.7af2,
10.12.7
	CFaf:M
	Yes, No. N/A


Annex D
(normative)
Regulatory references
TGaf Editor: Change D2.3 as follows
D.2.3 Transmit spectrum mask
Table D.3 – Spectrum mask data for 5 MHz channel spacing
	STA transmit power class 
	Permitted power spectral density, dBr

	
	± 2.25 MHz offset (±f1) 
	± 2.5 MHz offset (±f2) 
	± 2.75 MHz offset (±f3) 
	±5 MHz offset (±f4) 
	± 7.5 MHz offset (±f5) 

	Class A 
	0
	-10
	-20
	-28
	-40

	Class B 
	0
	-16
	-20
	-28
	-40

	Class C 
	0
	-26
	-32
	-40
	-50

	Class D 
	0
	-35
	-45
	-55
	-65


Table D.4 – Spectrum mask data for 10 MHz channel spacing
	STA transmit power class 
	Permitted power spectral density, dBr

	
	± 4.5 MHz offset (±f1) 
	± 5.0 MHz offset (±f2) 
	± 5.5 MHz offset (±f3) 
	±10 MHz offset (±f4) 
	± 15 MHz offset (±f5) 

	Class A 
	0
	-10
	-20
	-28
	-40

	Class B 
	0
	-16
	-20
	-28
	-40

	Class C 
	0
	-26
	-32
	-40
	-50

	Class D 
	0
	-35
	-45
	-55
	-65


Table D.5 – Spectrum mask data for 20 MHz channel spacing
	STA transmit power class 
	Permitted power spectral density, dBr

	
	± 9 MHz offset (±f1) 
	± 11 MHz offset (±f2) 
	± 20 MHz offset (±f3) 
	±30 MHz offset (±f4) 

	Class A 
	0
	-10
	-20
	-28


Table D.6 – Spectrum mask data for 40 MHz channel spacing
	STA transmit power class 
	Permitted power spectral density, dBr

	
	± 19 MHz offset (±f1) 
	± 21 MHz offset (±f2) 
	± 40 MHz offset (±f3) 
	±60 MHz offset (±f4) 

	Class A 
	0
	-20
	-28
	-45


Abstract





This submission addresses WG Technical Review of D0.02 comment 47 (see comment spreadsheet doc.:IEEE 802.11-10/0595r14), and provides resolutions by giving the editor's instructions based on IEEE 802.11af-0.05.





 It presents a network channel control mechanism that allows the emission characteristics to be conveyed for better control of interference to incumbents in TV bands. The device has to meet both the regulatory requirements and the mask defined in this document, i.e., its emissions can be no higher at any frequency offset than the minimum of the values specified in the regulatory and default masks.
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