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Summary of the Text
· Introducing White Space Map Element
· Provide a list of identified available channels and its maximum allowed transmission power 
· STAs should scan the identified available channels based on the WSM 
· White Space Map Element can be transmitted within beacon frame or Probe Response Frame
· Introducing Multi-band Operation Element
· Assume that an AP and STAs have multiple radios for different bands 
· Other bands such as 2.4GHz or 5GHz bands can be used as a control link for TVWS band

· Detailed Description of this Element is TBD

· APs and STAs should generate WSM based on TV channel information from TV bands database and its own spectrum sensing  
 4. Abbreviations and acronyms 

TGaf editor: Insert the following new acronyms in alphabetical order:

WSM


White Space Map 
7.2.3.1 Beacon frame format 
TGaf editor: Insert the following rows in Table 7-8:
	Order
	Information
	Notes

	
	White Space Map 
	The White Space Map information element may be present if dot11TVWSWhiteSpaceMapEnabled is true.

	
	Multi-band Operation 
	The Multi-band Operation information element may be present if dot11TVWSMultiBandOperationEnabled is true.


7.2.3.9 Probe Response frame format 
TGaf editor: Insert the following rows in Table 7-15:
	Order
	Information
	Notes

	
	White Space Map
	The White Space Map information element may be present if dot11TVWSWhiteSpaceMapEnabled is true.

	
	Multi-band Operation 
	The Multi-band Operation information element may be present if dot11TVWSMultiBandOperationEnabled is true.


7.3.2 Information Elements
TGaf editor: In table 7-26, insert two new information elements, and renumber the reserved values accordingly:
Table 7-26—Element IDs

	Information element
	Element ID
	Length (in octets)
	Extensible

	White Space Map (see 7.3.2.af1)
	< ANA >
	10 to 257
	Yes

	Multi-band Operation (see 7.3.2.af2)
	<ANA>
	<TBD>
	Yes


7.3.2.27 Extended Capabilities information element 

TGaf editor: Add the following rows to Table 35a as follows and renumber the reserved values accordingly: 

	Table 7-35a - Capabilities field

	Bit
	Information
	Notes

	<ANA>
	White Space Map
	The STA sets the White Space Map field to 1 when the MIB attribute dot11TVWSWhiteSpaceMapEnabled is true, and set it to 0 otherwise. See 11.af1.2.

	<ANA>
	Multi-band Operation 
	The STA sets the Multi-band Operation field to 1 when the MIB attribute dot11TVWSMultiBandOperationEnabled is true, and set it to 0 otherwise. See 11.af1.3.


TGaf editor: Insert the following new clauses after the last subclause of 7.3.2:

7.3.2.af1 White Space Map element
The White Space Map element defines a list of identified available channels and its maximum allowed transmission power obtained from TV band database.
	
	
	
	
	
	
	
	
	

	
	Element
ID
	Length
(8+2*n)
	TV bands database access time 
	Channel Number 1
	Power Constraint 1
	...
	Channel Number n
	Power Constraint n 

	Octets:
	1
	1
	8
	1
	1
	
	1
	1


Figure af1— White Space Map element format

The Element ID field is equal to the White Space Map value in Table 7-26. 

The Length field is set to 8 + 2*n, where n is number of (Channel Number, Power Constraint) pairs.
The length of the element is variable, as the element contains more than one pair comprising Channel Number and Power Constraint fields and referred to as a channel map pair. 
TV bands database access time is 8 octets in length and it indicates the TSF timestamp when a STA accesses TV bands database to get the White Space Map information. 
The Channel Number field is 1 octet in length. The channel number describes where the TV channel is available to operate for AP and STA, in which it is assumed that TV signal is not transmitted for a certain period of time based on the TV bands database access time. 
The Power Constraint contains the information necessary to allow a STA to determine the maximum transmit power in the channel within channel map pair. It indicates the maximum power, in dBm, allowed to be transmitted. 
7.3.2.af2 Multi-band Operation element
<TBD>

7.4.7 Public Action frame details

TGaf editor: Insert the following rows in table 7-57e:
Table 7-57e Public Action field values

	Action field value 
	Description

	<ANA>
	White Space Map Announcement

	<ANA>-255
	Reserved


TGaf editor: Insert the following new clauses after the last subclause of 7.4.7:
7.4.7.af1 White Space Map Announcement
The White Space Map Announcement frame uses the Action frame body format. The format of the White Space Map Announcement frame body is shown in Figure af2. 

	
	
	
	

	
	Category
	Action
	White Space Map element

	Octets:
	1
	1
	variable


Figure af2—White Space Map Announcement frame body format
The Category field is set to the value for public action defined in Table 7-24.
The Action field is set to the value indicating White Space Map Announcement frame, as specified in 7.4.7.1.
The White Space Map element field is set as described in 7.3.2.af1.
10. Layer Management

10.3 MLME ASP Interface

TGaf editor: Insert a new subclause at the end of clause 10.3 as follows:
10.3.af1 White Space Map 
The following MLME primitives support the signaling of the white space map. Figure af3 depicts the white space map process. The figure illustrates the basic protocol, which is only an example and is not meant to be exhaustive of all possible protocol uses.
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Figure af3—White Space Map Protocol Exchange

10.3.af1.1 MLME-WSM.request

10.3.af1.1.1 Function

This primitive requests that a White Space Map Announcement frame be sent to an AP. 

10.3.af1.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-WSM.request(

PeerSTAAddress,
White Space Map 
)
	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the peer MAC entity with which to perform the White Space Map process.

	White Space Map 
	White Space Map element
	White Space Map element
	Specifies the service parameters for the White Space Map.


10.3.af1.1.3 When Generated

This primitive is generated by the SME to request that a White Space Map Announcement frame be sent to the AP.

10.3.72.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a White Space Map Announcement frame. The STA then attempts to transmit this to the AP.

10.3.af1.2 MLME-WSM.indication

10.3.af1.2.1 Function

This primitive indicates that a White Space Map Announcement frame was received from a non-AP STA. 

10.3.af1.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-WSM.indication(

PeerSTAAddress,
White Space Map
)
	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address
	The address of the non-AP STA MAC entity from which a White Space Map Announcement frame was received.

	White Space Map 
	White Space Map element
	White Space Map element
	Specifies the service parameters for the White Space Map.


10.3.af1.2.3 When Generated

This primitive is generated by the MLME when a valid White Space Map Announcement frame is received.

10.3.af1.2.4 Effect of Receipt

On receipt of this primitive, the SME should operate according to the procedure in 11.af1.2.
TGaf editor: Insert a new subclause at the end of clause 11 as follows: 
11.af1 TVWS Operation  
11.af1.1 General 
In order to operate in TVWS bands, enabling STAs and dependent STAs are defined. An enabling STA should be capable of identifying its geographic location and accessing TV bands database system. An enabling STA should be able to transmit signals without reception of enabling signals and initiate a network by sending enabling signals. While a dependent STA is allowed to operate on the available TV channels identified by an enabling STA. Any STA and AP may act as an enabling station only if they have their own geographic location identification and database access capabilities. 

If the enabling signal exchanges are taken place in TVWS channel, the enabling signal can be a beacon frame from an enabling STA, which should contain WSM IE. If dot11TVWSWhiteSpaceMapEnabled is true, WSM IE may be present in a beacon frame. In general, a STA performs a passive scanning to discover APs in TVWS channels. Once a STA receives a beacon frame that has a WSM IE, then it should scan the only available channels identified by WSM IE. A STA can send a probe request frame after performing channel availability check. Then, the AP receiving probe request frame should respond with probe response frame containing WSM IE. 
If the enabling signal is from another band, such as 2.4GHz, the enabling signal can be a beacon frame from an enabling STA in another band. If dot11TVWSWhiteSpaceMapEnabled is true, WSM IE may be present in a beacon frame. 
11.af1.2 TVWS Map
Operation in TVWS is permitted only on channels that are allowed to be available for APs and STAs. The allowed channel list is referred to as a White Space Map (WSM). APs and STAs should generate WSM based on TV channel information from TV bands database system and they can generate WSM based on its own spectrum sensing. 

Only enabling STAs transmit enabling signals which contain WSM IE in order to initiate network in TVWS. WSM IE displays a list of identified available channels and its maximum allowed transmission power. STAs should scan the identified available channels based on the WSM IE. 

If the available TV channel list has been updated, APs and STAs should transmit White Space Map Announcement frame.

If dot11TVWSWhiteSpaceMapEnabled is true, an AP should transmit WSM IE within beacon frame in every dot11TVWSWhiteSpaceMapPeriod.
If dot11TVWSWhiteSpaceMapEnabled is true, an AP receiving probe request frame should respond with probe response frame containing WSM IE. They should provide WSM IE within the probe response frame using the same bands where they received probe request frame.

11.af1.3 Multi-band Operation
<TBD> 
TGaf editor: Insert the following new rows into A.4.af: 

A.4.af TVWS operation extensions

	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
	White Space Map Announcement 
	7.3.2.af1, 7.4.7.af1, 11.af1.2
	CFaf:O
	Yes, No. N/A

	WS5
	Multi-band Operation
	7.3.2.af2, 11.af1.3
	CFaf:O
	Yes, No. N/A


Annex D

TGaf editor: Insert the following entries at the end of the dot11StationConfigEntry sequence list:

Dot11StationConfigEntry::=

    SEQUENCE {

dot11TVWSWhiteSpaceMapEnabled TruthValue,

dot11TVWSMultiBandOperationEnabled TruthValue,
dot11TVWSWhiteSpaceMapPeriod Unsigned32
}

TGaf editor: Insert the following elements at the end of the dot11StationConfigTable element definitions:

dot11TVWSWhiteSpaceMapEnabled OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This is a control variable.

It is written by an external management entity.

Changes take effect for the next MLME-START.request primitive or

MLME-JOIN.request primitive.

This attribute, when true, indicates that the station

capability for White Space Map is enabled. false indicates

the station has no White Space Map capability or

that the capability is present but is disabled."

DEFVAL { false }

::= { dot11StationConfigEntry <ANA> }
dot11TVWSMultiBandOperationEnabled OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This is a control variable.

It is written by an external management entity.

Changes take effect for the next MLME-START.request primitive or

MLME-JOIN.request primitive.

This attribute, when true, indicates that the station

capability for Multi-band Operation is enabled. false indicates

the station has no Multi-band Operation capability or

that the capability is present but is disabled."

DEFVAL { false }

::= { dot11StationConfigEntry <ANA> }
dot11TVWSWhiteSpaceMapPeriod OBJECT-TYPE

SYNTAX Unsigned32(1..255)
MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This is a control variable.

It is written by an external management entity.

Changes take effect for the next MLME-START.request primitive.
This attribute specifies the number of beacon intervals that
elapse between transmission of Beacon frames containing

a White Space Map element.”

"

DEFVAL { 1 }

::= { dot11StationConfigEntry <ANA> }
Abstract


This document is a normative text proposal for scanning in TV Whitespaces. The text is aligned with P802.11af-D0.1.
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