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Discussion 
Discussion: 

The following paragraphs are excerpts from the FCC 10-174 document on the matter of multiple geo-location channel lists loading. 

A Mode II personal/portable device may load channel availability information for multiple locations around, i.e., in the vicinity of, its current location and use that information in its operation. A Mode II TVBD may use such available channel information to define a geographic area within which it can operate on the same available channels at all locations, for example a Mode II TVBD could calculate a bounded area in which a channel or channels are available at all locations within the area and operate on a mobile basis within that area. A Mode II TVBD using such channel availability information for multiple locations must contact the database again if/when it moves beyond the boundary of the area where the channel availability data is valid, and must access the database daily even if it has not moved beyond that range.  Appendix B Final Rule, Page 75
The current 802.11af D 0.06 should take the advantage of the newly added capability for Mode II personal portable devices for better and efficient operation during mobility. The modification we introduce is just to add a new information element, where the current geo-location and the vicinity- geo-location and the WSM associated with each geo-location.  The vicinity geo-location can be represented by a set of geo-location points around the current geo-location. However sending these geo-location positions as separate location information may create unnecessary overhead. To circumvent this problem we use the LCI altitude and longitude resolution bits to indicate the range in which the channel lists are applicable to create a geographic bound in which the Mode II device can operate without querying the database once it obtains the valid channel list. 
3.3 Abbreviations and acronyms

Insert the following new acronyms in alphabetical order 
MLCL
Multiple Locations Channel List 
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 Multiple Locations Channel list management
The following MLME primitives support the signaling of multiple locations channel list (MLCL) management.

6.3.af4.1 MLME- MLCLManagement.request

6.3.af4.1.1 Function

This primitive requests that a (Protected) MLCL Management frame be sent by a STA.

6.3.af4.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME- MLCLManagement.request (
   Multiple Locations Channel List Management





                Protected,





   VendorSpecificInfo






                )

	Name
	Type
	Valid Range
	Description

	Multiple Locations Channel List management
	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 Multiple locations Channel List Management frame.

If false, the request is sent using the Multiple Locations Channel List 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) Multiple Locations Channel List 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) Multiple Location Channel List Management frame.

6.3.af4.2 MLME- MLCLManagement.confirm

6.3.af4.2.1 Function

This primitive reports the result of a request to Multiple Locations Channel List management.

6.3.af4.2.1 Semantics of the service primitive

The primitive parameters as follows:

MLME- MLCLManagement.confirm (






                         ResultCode,






                         VendorSpecificInfo






                         )

	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,

INVALID_PARAMETERS,

UNSPECIFIED_FAILURE
	Reports the result of a Multiple Locations Channel List 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 Multiple Locations Channel List management request completes.  Possible unspecified failure causes include an inability to provide the Multiple Locations Channel List information.

6.3.af4.2.3 Effect of receipt

The SME is notified of the results of the Multiple Locations Channel List management procedure.

6.3.af4.3 MLME-MLCLManagement.indication

6.3.af4.3.1  Function

This primitive indicates that a (Protected) Multiple Locations Channel list management frame was received.

6.3.af4.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME- MLCLManagement.indication (






                         PeerMACAddress,






                         Multiple Locations Channel List Management





                         Protection,






                         VendorSpecificInfo






                         )

	Name
	Type
	Valid Range
	Description

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

	Multiple Locations Channel List Management
	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 Multiple Locations Channel List Management frame.

If false, the request was received using the Multiple Locations Channel List Management frame.

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


6.3.af5.3.3 When generated

This primitive is generated by the MLME when a valid (Protected) Multiple Locations channel list management frame is received.

6.3.af5.3.4 Effect of receipt

On receipt of this primitive, the SME decides whether to provide the Multiple Locations channel list information.

6.3.af5.4 MLME-MLCLManagement.response
6.3.af5.4.1  Function

This primitive is used to provide Multiple Locations channel list information on channel availability. 
6.3.af5.4.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME- MLCLMManagement.response (






                         Multiple Locations Channel List Management





                         VendorSpecificInfo






                         )

	Name
	Type
	Valid Range
	Description

	Multiple Locations Channel List Management
	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.af5.4.3 When generated

This primitive is generated by the SME to provide the Multiple Locations Channel List information.

6.3.af5.4.4 Effect of receipt

On receipt of this primitive, the MLME provides Multiple Locations Channel List information on channel availability.  

8.4 Management frame body components 

8.4.2 Information elements

8.5.2.1 General 

TGaf Editor: Insert following rows in Table 8-50 Element Ids in the correct position to preserve ordering by the “Element ID” column:

Table 8-50 – Element IDs

	Information Element
	Element ID
	Length (in octets)
	Extensible

	Multiple Locations Channel List Management (see 8.4.2.af4)
	<ANA>
	3 to 255
	


8.5.2.29 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>
	Multiple Locations Channel List Management 
	The STA sets the Multiple Locations Channel List Management field to 1 when the MIB attribute dot11MLCLManagementActivated 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.af3:

8.4.2.af5 Multiple Locations Channel List Management information element

The Multiple Locations Channel List Management information element shall have the following format. 
	
	
	
	

	
	Element ID
	Length
	Current Geo-Location
	WSM1
	Vicinity Geo-Location
	WSM2

	Octets:
	1
	1
	16
	variable
	16
	variable


Figure 8-42af5 – Multiple Locations Channel List Management Information element format

The Length field indicates the length of the remaining fields in octets, and the value is variable depending on the WSM1 field length and WSM2 field length.  The minimum value of the length field is 4 assuming that the minimum length of WSM is 1 as specified in 8.4.2.af1.
Current Geo-Location: refers to the geo-location of the STA represented by LCI with in accuracy of +-50 meter as specified in the resolution bits of the LCI.
WSM1: refers to the available channel list valid for the current geo-location specified. When the Multiple Locations Channel List Management information element is generated by the requesting STA, WSM1 indicates no available channel list information.  When the Multiple Locations Channel List Management information element is generated by the responding STA or television white space database, WSM1 indicates the valid available channel list.

Vicinity Geo-Location: refers to the geo-location of the STA around the current geo-location of the STA. It is represented by LCI with in accuracy of  less  than +-50 meter (for example +-200 meter) as specified in the resolution bits of the LCI. This is to indicate that the channel list requested for this location should be valid for the geographic bound defined by contents of the LCI including the LCI resolution. 
WSM2: refers to the available channel list valid for the vicinity geo-location specified. When the Multiple Locations Channel List Management information element is generated by the requesting STA, WSM2 indicates no available channel list information.  When the Multiple Locations Channel List Management information element is generated by the responding STA or television white space database, WSM2 indicates the valid available channel list.

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)

	MLCL Management 
	7
	8.4.5.6

	Reserved
	68 – 220
	N/A

	Vendor Specific
	221
	8.4.2.28

	Reserved
	222 – 255
	N/A


TGaf Editor: Insert the following new subclause after 8.4.5.5, as shown:

8.4.5.6 Multiple Locations Channel List Management information element

Multiple Locations Channel List Management information element is used by.
	
	
	
	
	
	

	
	Info ID
	Length
	Requestor STA address
	Requestor STA address
	Current Geo-Location
	WSM1
	Vicinity Geo-Location
	WSM2

	Octets:
	1
	1
	1
	1
	16
	variable
	16
	variable


Figure 8-456 – Multiple Locations Channel List Management Information element format

The Info ID field is set to the value for Multiple Locations Channel List Management defined in Table 8-45af1.
The Length field indicates the length of the remaining fields in octets, and the value is variable depending on the WSM1 field length and WSM2 field length.  The minimum value of the length field is 4 assuming that the minimum length of WSM is 1 as specified in 8.4.2.af1.
The Requester STA Address field is the MAC address of the requesting STA that initiates the Multiple Locations Channel List Management process. 

The Responder STA Address field is the MAC address of the responding STA that grants Multiple Locations Channel List Management process.
Current Geo-Location: refers to the geo-location of the STA represented by LCI with in accuracy of +-50 meter as specified in the resolution bits of the LCI.

WSM1: refers to the available channel list valid for the current geo-location specified. When the Multiple Locations Channel List Management information element is generated by the requesting STA, WSM1 indicates no available channel list information.  When the Multiple Locations Channel List Management information element is generated by the responding STA or television white space database, WSM1 indicates the valid available channel list.

Vicinity Geo-Location: refers to the geo-location of the STA around the current geo-location of the STA. It is represented by LCI with in accuracy of  less  than +-50 meter (for example +-200 meter) as specified in the resolution bits of the LCI. This is to indicate that the channel list requested for this location should be valid for the geographic bound defined by contents of the LCI including the LCI resolution. 

WSM2: refers to the available channel list valid for the vicinity geo-location specified. When the Multiple Locations Channel List Management information element is generated by the requesting STA, WSM2 indicates no available channel list information.  When the Multiple Locations Channel List Management information element is generated by the responding STA or television white space database, WSM2 indicates the valid available channel list.

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>
	Multiple Locations Channel List 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>
	Multiple Locations Channel List Management


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

Insert the following new clause after the last subclause of 8.5.8.af6:
8.5.8.af7 Multiple Locations Channel List Management frame format
The Multiple Locations Channel List Management frame is used by.
	
	
	
	
	
	
	

	
	Category
	Action Value
	Requestor STA address
	Requestor STA address
	Length
	Current Geo-Location
	WSM1
	Vicinity Geo-Location
	WSM2

	Octets:
	1
	1
	1
	1
	1
	16
	variable
	16
	variable


Figure 8-58af7 – Multiple Locations Channel List 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 Multiple Locations Channel List 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 Multiple Locations Channel List Management information element (see 8.3.2.af4 (Multiple Locations Channel List Management information element).
Insert the following new clause after the last subclause of 8.5.11.7af4:
8.5.11.7af5 Protected Multiple Locations Channel List Management frame format

The Protected Multiple Locations Channel List Management frame format is the same as the Multiple Locations Channel List Management frame format (see 8.5.8.af7).  It is used instead of the Multiple Locations Channel List Management frame when Management Frame Protection is negotiated.

10. MLME

TGaf Editor: Insert the following new subclause as 10.af2, as shown:

10.af2 Multiple Locations Channel List Management
An enabling STA with dot11MLCLManagementActivated set true shall use Multiple Locations Channel List Management RLQP element to query the database for available channel lists valid for the current geo-location position and vicinity geo-location position. The current geo-location is specified by +-50meter accuracy at most in the LCI resolution bits. The vicinity geo-location is specified by a lower resolution in the LCI resolution bits to increase the coverage area.  The STA shall define a geographic bound based on the information of WSM1 and WSM2 in which it can operate without querying the database as long as operating confined to the defined geographic bound. 
A dependent STA with dot11MLCLManagementActivated set true may use RLQP to query the enabling STA that enabled it for the Multiple locations Channel List information in the same way that enabling STA query database for Multiple Locations Channel List information. The information element contained in RLQP is defined in section 8.4.5.6.
A dependent STA with dot11MLCLManagementActivated set true may also use Multiple Locations Channel List Management Public Action frame to query the enabling STA that enabled it for Multiple Channel List information. The frame shall be formatted as described in section 8.5.8.af7.
An enabling STA with dot11MLCLManagementActivated set true may send Multiple Locations Channel List Management information element as described in 8.4.2.af4 in Beacon, Probe response frame, or Public Action frame to update the dependent STAs that are enabled the for Multiple Locations Channel List management. 
Abstract


This submission proposes to include the multiple geo-location channel list request/response capability by Mode II devices. According to the FCC 10-174, such capability is intended to support operating in a bounded geographic area while reducing the number of database query for available channel list.  This proposal is intended to be included in the IEEE 802.11af D0.05 as part of a reflection from the new FCC rule. 
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