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Discussion 
The new FCC ruling (FCC-10-174 713 (i)) says “A database must provide fixed and Mode II personal portable TVBDs with channel availability information that includes scheduled changes in channel availability over the course of the 48 hour period beginning at the time the TVBDs make a re-check contact.” To meet this requirement, we define two types of message flows: one is between TVWS database and mode II devices; the other is between the mode II and mode I devices. For mode II device to obtain the channel schedule information from the database, which is in the external network, a Channel Schedule Management element is proposed to convey the information using RLQP as the query protocol for transportation. On the other hand, a Channel Schedule Management element is proposed to exchange channel schedule information between the mode I and mode II devices. The Channel Schedule Management element can be transmitted in Beacon, Probe request and Response frame. In addition, a public action frame and its protected version named as Channel Schedule Management frame is proposed to enable channel schedule information to be exchanged between mode I and mode II devices that may not be in the same BSS. 
The channel schedule information can be delivered in two forms based on TV channel or WLAN channel. A Channel Schedule Management Mode field is introduced to distinguish in which form the information is delievered. If the channel schedule information is based on the WLAN channels, the optional Operating Class information shall be provided. 

It is assumed that before using the Channel Schedule Management function, the certification procedure to check the FCC ID for both mode I and mode II device should have been completed. 
6. Layer Management

6.3 MLME SAP Interface

TGaf Editor: Insert following new clause after the last sentence of subclause 6.3.af3:
6.3.af4 Channel schedule management
The following MLME primitives support the signaling of channel schedule management.

6.3.af4.1 MLME-CHANNELSCHEDULEMANAGEMENT.request

6.3.af4.1.1 Function

This primitive requests that a (Protected) Channel Schedule Management frame be sent by an STA.

6.3.af4.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-CHANNELSCHEDULEManagement.request (






                ChannelScheduleManagement,





                Protected,





   VendorSpecificInfo,





                )

	Name
	Type
	Valid Range
	Description

	ChannelScheduleManagement
	A set of information subfields
	As described in 8.4.2.af4
	As described in 8.4.2.af4

	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 Schedule Management frame.

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

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


6.3.af4.1.3 When generated

This primitive is generated by the STA management entity (SME) to request that a (Protected) Channel Schedule Management frame be sent by a STA.

6.3.af4.1.4 Effect of receipt

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

6.3.af4.2 MLME-CHANNELSCHEDULEMANAGEMENT.confirm

6.3.af4.2.1 Function

This primitive reports the result of a request to channel schedule management.

6.3.af4.2.1 Semantics of the service primitive

The primitive parameters as follows:

MLME-CHANNELSCHEULEMANAGEMENT.confirm (






                         ResultCode,






                         VendorSpecificInfo,





                         )

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,

INVALID_PARAMETERS,

UNSPECIFIED_FAILURE
	Reports the result of an channel Schedule management request

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


6.3.af4.2.2 When generated

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

6.3.af4.2.3 Effect of receipt

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

6.3.af4.3 MLME-CHANNELSCHEDULEMANAGEMENT.indication

6.3.af4.3.1  Function

This primitive indicates that a (Protected) Channel Schedule Management frame was received.

6.3.af4.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-CHANNELSCHEDULEMANAGEMENT.indication (






                         PeerMACAddress,






                         ChannelScheduleManagement,





                         Protected,






                         VendorSpecificInfo,





                         )

	Name
	Type
	Valid Range
	Description

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

	ChannelScheduleManagement
	A set of information subfields
	As described in 8.4.2.af4
	As described in 8.4.2.af4

	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 Schedule Management frame.

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

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


6.3.af4.3.3 When generated

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

6.3.af4.3.4 Effect of receipt

On receipt of this primitive, the SME decides whether to provide the channel schedule information.

6.3.af4.4 MLME-CHANNELSCHEDULEMANAGEMENT.response
6.3.af4.4.1  Function

This primitive is used to provide channel schedule information on channel availability. 
6.3.af4.4.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-CHANNELSCHEDULEMANAGEMENT.response (






                         ChannelScheduleManagement,





                         VendorSpecificInfo,





                         )

	Name
	Type
	Valid Range
	Description

	ChannelScheduleManagement
	A set of information subfields
	As described in 8.4.2.af4
	As described in 8.4.2.af4

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


6.3.af4.4.3 When generated

This primitive is generated by the SME to provide the channel schedule information.

6.3.af4.4.4 Effect of receipt

On receipt of this primitive, the MLME provides channel schedule information on channel availability.  

8.4 Management frame body components 

8.4.2 Information elements

8.4.2.1 General 
TGaf Editor: Insert following rows in Table 8-50 Element Ids in the correct position to preserver ordering by the “Element ID” column:
Table 8-50 – Element IDs
	Information Element
	Element ID
	Length (in octets)
	Extensible

	Channel Schedule Manage(see 8.4.2.af4)
	<ANA>
	3 to 255
	


8.4.2.29 Extended capabilities element

TGaf Editor: Add the following rows to Table 8-88 and renumber the reserved values accordingly:

Table 8-88 – Capabilities field
	Bit
	Information
	Notes

	<ANA>
	Channel Schedule Management
	The STA sets the Channel Schedule Management field to 1 when the MIB attribute dot11ChannelScheduleManagementActivated is true, and set it to zero otherwise, see 8.4.2.af4.


TGaf Editor: Insert following new clause after the last sentence of subclause 8.4.2.af4:
8.4.2.af5 Channel Schedule Management element
The Channel Schedule Management element is used by.
	
	
	
	
	These fields are repeated, as determined by the Length field.

	
	Element ID
	Length
	Channel Schedule Management Mode
	Operating Class (Optional)
	Channel Number
	Channel Availability Starting Time
	Channel Availability Duration

	Octets:
	1
	1
	1
	1
	1
	8
	2


Figure 8-42af5 – Channel Schedule Management element format

The Length field indicates the length of the remaining fields in octets, and the value is variable.  The minimum value of the length field is 6.
The Channel Schedule Management Mode field indicates if the schedule information of the channel availability is based on TV channel or WLAN channel. If the schedule information is based on WLAN channel, the optional Operating Class field shall be present. 

Table 8-42af5 – Channel Schedule Management Mode values
	Channel Schedule Management Mode value
	Description

	0
	Channel Schedule Management Query request sent to database, the rest of the fields shall not be present in this mode.

	1
	Channel Schedule Management Query response sent from database. 
No schedule changes. The rest part of the elements shall not be present.

	2
	Channel Schedule Management Query response sent from database.
The Channel Schedule information provided is based on the TV channel. The optional Operating Class field shall not be present. 

	3
	The channel Schedule information provided is based on the WLAN channel. The optional Operating Class field shall be present. 

	4 – 255
	Reserved.


The Operating Class field is set to the number of the operating class of the channel, which is defined in Annex E.
The Channel Number field is set to the number of the channel, which is defined in Annex E.

The Channel Number field is set to the number of the channel, which is the subject to the value of Channel Schedule Management Mode field. If the Channel Schedule Management Mode field indicates the schedule information is based on WLAN channel, the channel number is a channel from the STA’s operating class as defined in Annex E; otherwise, it is a TV channel available for WLAN operation. 

The Channel Availability Starting Time field indicates the starting time in Coordinate Universal Time (UTC) from when the channel indicated in the Channel Number field is available for operation.
Note- Most of AP with routing function available on the market support Network Time Protocol (NTP) which allows the SME to obtain time in UTC.  8 octets field should be constructed in a standard form to represent the time in UTC.
The Channel Availability Duration field indicates the duration in minute of the availability of the channel that indicated in the Channel Number field. 
8.4.5 Registered Location Query Protocol elements 

TGaf Editor: Modify and add the following rows to Table 8-45af1 and renumber the reserved values accordingly:

Table 8-45af1 – Registered Location Query Protocol info ID definitions

	Info Name
	Info ID
	RLQP Info element (clause)

	Channel Schedule Management 
	3
	8.4.5.6

	Reserved
	34 – 220
	N/A

	Vendor Specific
	221
	8.4.2.28

	Reserved
	222 – 255
	N/A


TGaf Editor: Insert the following new subclause after 8.4.5.2, as shown:

8.4.5.3 Channel Schedule Management element
The Channel Schedule Management element is used by.
	
	
	
	
	
	
	These fields are repeated, as determined by the Length field.

	
	Info ID
	Length
	Requestor STA address
	Requestor STA address
	Channel Schedule Management Mode
	Operating Class (Optional)
	Channel Number
	Channel Availability Starting Time
	Channel Availability Duration

	Octets:
	1
	1
	1
	1
	1
	1
	1
	8
	2


Figure 8-453 – Channel Schedule Management element format

The Info ID field is set to the value for Channel Schedule Management defined in Table 8-45af1.
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 6.
The Requester STA Address field is the MAC address of the requesting STA that initiates the Channel Schedule Management process. 

The Responder STA Address field is the MAC address of the responding STA that grants Channel Schedule Management process.
The remaining fields are as defined in the Channel Schedule Management element (see section 8.4.2.af5).

8.5 Action frame format details 

8.5.8 Public Action frame details
8.5.8.1 Public Action frames 
TGaf Editor: Insert the following rows in Table 8-131:

Table 8-131 – Public Action field values
	Action field value
	Description

	<ANA>
	Channel Schedule Management


8.5.11 Protected Dual of Public Action frames
8.5.8.1 Protected Dual of Public Action details 

TGaf Editor: Insert the following rows in Table 8-143:

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

	<ANA>
	Protected Channel Schedule Management


TGaf Editor: Before clause 9, insert text as shown:

Insert the following new clause after the last subclause of 8.5.8.af3:
8.5.8.af4 Channel Schedule Management frame format
The Channel Schedule Management frame is used by.
	
	
	
	
	
	
	
	These fields are repeated, as determined by the Length field.

	
	Category
	Action Value
	Requestor STA address
	Requestor STA address
	Length
	Channel Schedule Management Mode
	Operating Class (Optional)
	Channel Number
	Channel Availability Starting Time
	Channel Availability Duration

	Octets:
	1
	1
	1
	1
	1
	1
	1
	1
	8
	2


Figure 8-58af4 – Channel Schedule Management frame format

The Category field is set to the value for public action defined in Table 8-36 (Category values).

The Action Value field is set to indicate a Channel Schedule Management frame, as defined in Table 8-131 (Public Action field values) in section 8.5.8.1.

The remaining fields are as described in the Channel Schedule Management element (see 8.3.2.af5 (Channel Schedule Management element).
Insert the following new clause after the last subclause of 8.5.11.7af1:
8.5.11.7af2 Protected Channel Schedule Management frame format
The Protected Channel Schedule Management frame format is the same as the Channel Schedule Management frame format (see 8.5.8.af4).  It is used instead of the Channel Schedule Management frame when Management Frame Protection is negotiated.

10. MLME

TGaf Editor: Insert the following new subclause as 10.af3, as shown:

10.af3 Channel Schedule Management 
An enabling STA with dot11ChannelScheduleManagementActivated set true at each required time for rechecking the database shall use Channel Schedule Management RLQP element to query the database whether there is schedule change on the channel availability. When there is no change, the Channel Schedule Management element in the query response shall be constructed to indicate there is no schedule change as described in section 8.4.5.3. The query response only contains the schedule change from the last checking of the database. 
A dependent STA with dot11ChannelScheduleManagementActivated set true may use RLQP to query the enabling STA that enabled it for the channel schedule changes in the same way that enabling STA query database for channel schedule changes. The information element contained in RLQP is defined in section 8.4.5.3.
A dependent STA with dot11ChannelScheduleManagementActivated set true may also use Channel Schedule Management Public Action frame to query the enabling STA that enabled it for channel schedule changes. The frame shall be formatted as described in section 8.5.8.af4.
An enabling STA with dot11ChannelScheduleManagementActivated set true may send Channel Schedule Management element as described in 8.4.2.af5 in Beacon, Probe Response frame, or Public Action frame to update the dependent STAs that are enabled the channel schedule changes. 
Annex B (normative) Protocol Implementation Conformance Statement (PICS) proforma

B.4 PICS proforma – IEEE Std 802.11-<year>

B.4.af TVWS functions

TGaf Editor: Insert the following row (ignoring the header row) at the end of B.4.af, as shown:
	Item
	IUT configuration
	References
	Status
	Support

	ANA
	Channel Schedule Management
	8.5.2.af5, 8.4.5.3, 8.5.8.af4, 10.af3
	CFaf:M
	Yes ℃ No ℃ N/A ℃


Annex C (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 {

dot11ChannelScheduleManagementActivated
TruthValue,
}

Insert the following element at the end of dot11StationConfigEntry element definitions, as shown:

dot11ChannelScheduleManagementActivated 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 Schedule Management Announcement.  The capability is disabled, otherwise.”
DEFVAL { false }

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

dot11SMTbase9 OBJECT-GROUP
    OBJECTS {

dot11ChannelScheduleManagementActivated }

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

dot11SMTbase10 OBJECT-GROUP
    OBJECTS {

dot11ChannelScheduleManagementActivated }

Abstract


This submission proposes resolution to comment # 131. Comment #131 requires providing a data set of information that are required to communicate between database and TVBDs. Other submissions such as 737, 813, 472 provide mechanisms that allows FCC ID, geo-location and available channels to be exchanged between database and TVBDs. However, according to the new FCC ruling (FCC-10-174), database must also provide information on schedule changes that occur during the 48 hour period following the recheck.  Fixed and mode II devices after obtaining this information must adjust to these scheduled changes. There is no such mechanism specified in the approved draft text D0.05. This submission proposes Channel Schedule Management mechanism to meet the new FCC rules for database to provide channel schedule information to TVBDs. 





This submission aligns with D0.05.





This submission resolves comments #131. 





131�
Runga Reddy�
J.2.4�
23�
48�
T�
There is no description of the interface that enabled STAs will use to communicate to the database.�
Please provide a detailed description of said interface, or at least provide a data set of information that would/will be required to communicate with the TVWS bands database.�
�



Proposed Resolution:





Agree in principle with the technical comment 131 based on the discussion and editorial instructions in this document.
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