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· Association Request frame format

Change the row for Extended Capabilities element as follows, insert the following additional rows (preserving their order) in  Table 7-10 just before the Vendor Specific IE, and insert contiguous numbering in the “Order” column:

	· Association Request frame body

	Order
	Information
	Notes

	
	Extended Capabilities element
	The Extended Capabilities element shall be present if the 

dot112040BSSCoexistenceManagementSupport attribute

is true or if dot11WirelessManagementImplemented is true, and may be present otherwise.

	
	FBMS Request 
	The FBMS Request element may be present if dot11WirelessManagementImplemented is true and dot11MgmtOptionFBMSEnabled is true.

	
	
	

	
	Traffic Generation
	The Traffic Generation element is present if dot11WirelessManagementImplemented is true.

	
	TIM Broadcast Request
	The TIM Broadcast Request element may be present if dot11WirelessManagementImplemented is true and dot11MgmtOptionTIMBroadcastEnabled


 is true.


· Reassociation Request frame format

Change the row for Extended Capabilities element as follows, insert the following additional rows (preserving their order) in  Table 7-12 just before the Vendor Specific IE, and insert contiguous numbering in the “Order” column:

	· Reassociation Request frame body

	Order
	Information
	Notes

	
	Extended Capabilities element
	The Extended Capabilities element shall be present if the 

dot112040BSSCoexistenceManagementSupport attribute

is true or if dot11WirelessManagementImplemented is true, and may be present otherwise.

	
	
	

	
	Traffic Generation
	The Traffic Generation element is present if dot11WirelessManagementImplemented is true.

	
	TIM Broadcast Request
	The TIM Broadcast Request element may be present if dot11WirelessManagementImplemented is true and dot11MgmtOptionTIMBroadcastEnabled


 is true.


· Probe Response frame format

Change the row for Extended Capabilities element as follows, insert the following additional rows (preserving their order) in  Table 7-15 just before the Vendor Specific IE, and insert contiguous numbering in the “Order” column:

	· Probe Response frame body

	Order
	Information
	Notes

	
	Extended Capabilities element
	The Extended Capabilities element shall be present if the 

dot112040BSSCoexistenceManagementSupport attribute

is true or if dot11WirelessManagementImplemented is true, and may be present otherwise.

	
	
	

	
	Multiple BSSID
	The Multiple BSSID element may be present if dot11WirelessManagementImplemented is true.

	
	AC Station Count
	The AC Station Count element is present if dot11WirelessManagementImplemented is true.


· Location Parameters element

· Location Parameters definition

The Location Parameters information element is used for presence and location services. The format of this information element is shown in  Figure v44.

	
	
	
	

	
	Element ID

	Length

	Location Sub-elements

	Octets:
	1
	1
	variable

	· Location Parameters Information element format


The Element ID field is equal to the Location Parameters value in Table 26.

The value of the Length field is variable and depends on the length of the Location Sub-elements field. 

The Location Sub-elements field contains one or more Location sub-elements described in  Table v23.

	· Location Sub-elements

	Identifier
	Sub-element Name
	Length (in octets)

	1
	Location Indication Parameters (see  7.3.2.66.2)
	10

	2
	Location Indication Channels (see  7.3.2.66.3)
	4 to 254

	3
	Location Request Options (see  7.3.2.66.4)
	4

	4
	Location Status (see  7.3.2.66.5)
	3

	5
	Location Service Parameters (see  7.3.2.66.6)
	5

	6
	Radio Information (see  7.3.2.66.7)
	7

	7
	Timing Measurements (see  7.3.2.66.8)
	8 to 20

	8
	Motion (see  7.3.2.66.9)
	5

	9
	Location Descriptor (see  7.3.2.66.10)
	5

	10
	Location Data (see  7.3.2.66.11)
	3 to 254

	11
	Location Source Identifier (see  7.3.2.66.12)
	9 to 254

	12
	Location Indication Broadcast Data Rate (see 7.3.2.66.14)
	4

	12-220
	Reserved 
	

	221
	Vendor Specific (see  7.3.2.66.13)
	5 to 254

	222-255
	Reserved
	


The Location Parameters element is included in Beacon frames, as described in  7.2.3.1, Probe Response frames, as described in  7.2.3.9, Association Request frames, as described in  7.2.3.4, and Reassociation Request frames, as described in  7.2.3.6, Location Request frames, as described in  7.4.11.5, Location Response frames, as described in  7.4.11.6, Location Configuration Request frames, as described in  7.4.11.7, Location Configuration Response frames, as described in  7.4.11.8. The use of the Location Parameters element and frames is described in 11.20.5. 

Of the Location sub-elements listed in  Table v23,  Table v24 below lists the sub-elements that are excluded from the Location Parameters information element when the Location Parameters information element is sent as part of a Beacon or Probe Response frame.

	· Sub-elements excluded in Beacon or Probe Response frames

	Identifier
	Sub-Element Name

	4
	Location Status

	8
	Motion


7.3.2.66 
· Location Service Parameters sub-element

The Location Service Parameters sub-element describes the capabilities an AP STA provides to a non-AP STA. The format of the Location Service Parameters sub-element is shown in  Figure v49.

	
	
	
	
	
	

	
	Sub-element ID 
	Length
	Location Service Token
	Location Service State
	Location Service Interval

	Octets:
	1
	1
	1
	1
	2

	· Location Service Parameters sub-element 
	· 
	· 
	· 


The Sub-element ID field contains the value for Location Service Parameters as defined in  Table v23. 

The Length field is set to 4.
The Location Service Token field contains a unique identifier for the Location Service associated with a unique service interval. If this is a new request then the Location Service Token value is set to 0. Otherwise, the Location Service Token value is set to the value assigned by the AP. The Location Service Token is fixed for the lifetime of the service on the AP.
The Location Service State field defines whether the STA is requesting location services to start or end. The values are defined in  Table v27.

	· Location Service State Field

	State Value
	Description

	0
	Stop

	1
	Start

	2-255
	Reserved


The Location Service Interval field is the time interval, expressed in seconds, at which the STA requests to receive location data.
7.3.2.66.14 Location Indication Broadcast Data Rate sub-element

The Location Indication Broadcast Data Rate sub-element contains location reporting transmission rate information. The format of the Location Indication Broadcast Data Rate sub-element format is shown in Figure vXX
	
	
	
	

	
	Sub-element ID
	Length 
	Broadcast Target Rate

	Octets:
	1
	1
	2


The Sub-element ID field contains the value for Location Indication Broadcast Data Rate as defined in  Table v23.

The Length field is set to 2.

The Broadcast Target Rate field specifies the target data rate, in 500kb/s units, at which the STA will transmit broadcast location frames.    
· Location Response frame format

The Location Response frame uses the Action frame body format and is transmitted by a STA in response to the receipt of a Location Request frame. The format of the Location Response frame body is shown in  Figure v82.

	
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Management Action Pending
	Location Parameters Element

	Octets:
	1
	1
	1
	1
	variable

	· Location Response frame body format


The Category field is set to the value indicating the Wireless Network Management category, as specified in Table 24 in 7.3.1.11.

The Action field is set to the value indicating Location Response, as specified in  Table v45 in  7.4.11.

The Dialog Token field is set to the nonzero value received in the Location Request frame to identify the request/response transaction.

The Management Action Pending field is set to 0 if no management action is pending for the destination STA, and set to 1 if there is a management action pending for the destination STA..

The Location Parameters Element field contains the Location Parameters sub-elements, described in  7.3.2.66.  Table v47 defines the allowed Location Parameters sub-elements for a Location Parameters element that is included in the Location Response frame.

	· Location Parameters Element field for Location Response frame

	Allowed Sub-element Fields
	Sub-element ID
	Notes

	Radio Information
	6
	The Radio Information sub-element may be included in the Location Response frame.

	Timing Measurements
	7
	The Timing Measurements sub-element may be included in the Location Response frame.

	Motion
	8
	The Motion sub-element may be included in the Location Response frame.

	Location Descriptor
	9
	The Location Descriptor sub-element may be included in the Location Response frame.

	Location Status
	4
	The Location Status sub-element is included in the Location Response frame.

	Location Source Identifier
	11
	The Location Source Identifier sub-element may be included in the Location Response frame.

	Vendor Specific Information
	221
	The Vendor Specific Information sub-element may be included in the Location Response frame.


· Location Configuration Request frame format 

The Location Configuration Request frame uses the Action frame body format and is transmitted by a STA to establish a location service that periodically provides a location estimate to another STA or to configure the peer STA for the periodic exchange of frames necessary to locate the STA. The format of the Location Configuration Request frame body is shown in  Figure v83.

	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Location Parameters Element

	Octets:
	1
	1
	1
	variable

	· Location Configuration Request frame body format


The Category field is set to the value indicating the Wireless Network Management category, as specified in Table 24 in 7.3.1.11. 

The Action field is set to the value indicating Location Configuration Request, as specified in  Table v45 in  7.4.11.

The Dialog Token field is set to a nonzero value that is unique among the Location Configuration Request frames sent to each destination MAC address for which a corresponding Location Configuration Response frame has not been received.

The Location Parameters Element field contains the location parameters sub-elements, described in  7.3.2.66.  Table v48 defines the allowed Location Parameters sub-elements for a Location Parameters element that is included in the Location Configuration Request frame.

	· Location Parameters Element field for Location Configuration Request frame

	Allowed Sub-element Fields
	Sub-element ID
	Notes

	Location Indication Parameters
	1
	The Location Reporting Parameters sub-element may be included in the Location Configuration Request frame.

	Location Indication Channels
	2
	The Location Reporting Channels sub-element may be included in the Location Configuration Request frame.

	Location Indication Broadcast Data Rate
	14
	The Location Indication Broadcast Data Rate sub-element may be included in the Location Configuration Request frame.

	Location Service Parameters
	5
	The Location Service Parameters sub-element may be included in the Location Configuration Request frame.

	Location Descriptor
	9
	The Location Descriptor sub-element may be included in the Location Configuration Request frame.

	Location Data
	10
	The Location Data sub-element may be included in the Location Configuration Request frame.

	Location Request Options
	3
	The Location Request Options sub-element may be included in the Location Configuration Request frame.

	Vendor Specific Information
	221
	The Vendor Specific Information sub-element may be included in the Location Configuration Request frame.


· Location Configuration Response frame format

The Location Configuration Response frame uses the Action frame body format and is transmitted by a STA in response to the receipt of a Location Configuration Request frame. The format of the Location Configuration Response frame body is shown in  Figure v84.

	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Location Parameters Element

	Octets:
	1
	1
	1
	variable

	· Location Configuration Response frame body format


The Category field is set to the value indicating the Wireless Network Management category, as specified in Table 24 in 7.3.1.11. 

The Action field is set to the value indicating Location Configuration Response, as specified in  Table v45 in  7.4.11.

The Dialog Token field is set to the nonzero value received in the Location Configuration Request frame to identify the request/response transaction.

The Location Parameters Element field contains the location parameters sub-elements, described in  7.3.2.66.  Table v49 defines the allowed Location Parameters sub-elements for a Location Parameters element that is included in the Location Configuration Response frame.

	· Location Parameters Element field for Location Configuration Response frame

	Allowed Sub-element Fields
	Sub-element ID
	Notes

	Location Indication Parameters
	1
	The Location Reporting Parameters sub-element may be included in the Location Configuration Response frame.

	Location Indication Channels
	2
	The Location Reporting Channels sub-element may be included in the Location Configuration Response frame.

	Location Indication Broadcast Data Rate
	14
	The Location Indication Broadcast Data Rate sub-element may be included in the Location Configuration Response frame.

	Location Status
	4
	The Location Status sub-element is included in the Location Configuration Response frame.

	Vendor Specific Information
	221
	The Vendor Specific Information sub-element may be included in the Location Configuration Response frame.


· Location procedures

· Location Request procedures

A STA may periodically provide location related information by sending Location Request frames. The Location Request frame may be a broadcast or unicast frame. A Location Request frame may be sent by a STA as a unicast frame or as a broadcast frame to all STAs capable of receiving the frame. 

A non-AP STA may send Location Request frames containing parameters defined by the Location Parameters information element in the Location Configuration frames. When a non-AP STA has been configured by the Location Configuration Request frame to transmit broadcast Location Request frames, it shall transmit the Location Request frame preferably at the Broadcast Target Rate as defined in the Location Indication Broadcast Data Rate sub-element. When a non-AP STA moves from one ESS to another ESS, the non-AP STA may send Location Request frames containing parameters defined by the Location Parameters information element in the Location Configuration frames of the new ESS.
A STA that is configured to transmit Location Request frames on non-operating channels may

require the STA to interrupt its data services on the operating channel, switch channels and transmit the Location Request frames. Location Request frames on the operating channel may not require the STA to interrupt its data services.

All stations are responsible for maintaining data services and an association or membership with the BSS or

IBSS respectively, on the operating channel while performing Location Request frame transmission on non-operating channels.

A STA shall be configured by the Location Configuration Request frame the time between successive Location Request frame transmission for both operating and non-operating channels. 
A STA may request its own location information from another STA that supports location services and is capable of providing location of other STAs. To request the location, the STA shall send a Location Request frame with a Location Parameters information element that includes a Location Descriptor sub-element. The Location Descriptor sub-element in the request shall specify “Local”. The STA shall specify the Location Descriptor, Location Resolution Descriptor, and Encoding Descriptor fields of the Location Descriptor sub-element and encoding descriptor received in the Location Response frame. The STA may define the Vendor Specific Information.

A STA may request the Remote location information from another STA that supports location services and is capable of providing its location. To request the location, the STA shall send a Location Request frame with a Location Parameters information element that includes a Location Descriptor sub-element in the request frame. The Location Descriptor sub-element in the request shall specify “Remote”. The STA shall specify the values of Format Descriptor, Resolution Descriptor and Encoding Descriptor fields of the Location Descriptor sub-element. The STA may define the Vendor Descriptor.

A STA that supports the location capability may send a Location Request frame to provide data for the purpose of locating the STA. The STA shall send a Location Request frame on the requested channels and at the requested interval as defined by the requesting Location Parameters information element in the Beacon, Probe Response or Location Configuration Request frame. The STA shall include a Radio Information and Motion sub-element as requested by the Location Request Options sub-element in the corresponding requesting Location Parameters information element. The STA sending the Location Request frame may also include a Location Request Options sub-element to indicate whether a Radio Information sub-element, Timing Measurements or Motion sub-element is requested in the corresponding Location Response frame. If no Location Request Options sub-element is included then no Location Response frame shall be sent.

A STA that supports the location capability may send a Location Request frame to provide its location capability. The STA shall include a Location Descriptor sub-element in the Location Parameters information element in a Location Request frame to provide its location capability. The location description value of 2 “CIVIC Preferred” or 3 “GEO Preferred” indicates that the STA is capable of supporting both CIVIC and GEO formats, but prefers the indicated format. If the STA is capable of calculating its own location and wishes to provide its location to the AP, then the STA may include a Location Data sub-element in the Location Parameters information element.

A STA may include the Radio Information field values in the Location Request frame, to provide radio related information to the receiving STA. The Radio Information can be used to support location services.

A STA may include the Motion field values in the Location Request frame, to provide motion related information to the receiving STA. The Motion Information can be used to support location services.

· Location Response procedures

The Location Response frame shall be sent by a STA in response to a received Location Request frame in which the Response Requested bit is set to 1, and provides location reporting parameters to the STA. 
A Location Response frame may be sent for several purposes, including providing location parameters to another STA or exchanging frames for location calculation purposes.

A STA that supports the location capability and receives a Location Request frame that includes a Location Request Options sub-element shall respond with Location Response frame that includes the requested sub-elements in the Location Request Options sub-element and a Location Status sub-element indicating the result of the request.

A STA that supports location services and receives a Location Parameters information element that includes a Location Service Parameters sub-element or a Location Request frame that includes a Location Descriptor sub-element shall respond with Location Response frames that include a Location Descriptor and a Location Data sub-element. Depending on the options defined in the Location Descriptor of the request, the STA may also include the Location Source Identifier sub-element in the response. The STA shall set the Location Descriptor, Bits 0 to 3, to specify whether the STA requests local or remote location information. The STA shall set the Format Descriptor, Resolution Descriptor and Encoding Descriptor bit-fields in the Location Descriptor sub-element to match the Location Data sub-element content. If the responding STA is not able to respond with values that match the request as defined in the Location Description sub-element, the STA shall send a response with a Location Status element that indicates Fail.

If a STA received a Location Response frame with the Management Action Pending field value set to “1”, the STA, if not already associated to a BSS, shall attempt to associate to the AP from which it received the Location Response frame, or to another AP of its choosing to determine the management action that is pending. The Management Action Pending field is used to indicate that an application requests a non-AP STA associates to enable an application function.

A STA that supports location services and receives a Location Request frame which includes a Location Request Options sub-element with the Radio Information bit set to “1” shall respond with a Location Response frame that includes a Radio Information sub-element containing available radio information field values. The Radio Information can be used to support location services.

A STA that supports location services and receives a Location Request frame which includes a Location Request Options sub-element with the Motion bit set to “1” shall respond with a Location Response frame that includes a Motion sub-element containing the applicable Motion Indicator field value. Motion Information can be used to support location services.

A STA that supports location services and ingress timestamping and receives a Location Request frame which includes a Location Request Options sub-element with the Timing Measurements bit set to “1” shall respond with a Location Response frame that includes a Timing Measurements sub-element containing the time difference between the time that the Location Request frame was received from the STA and the time that the corresponding ACK frame was sent to the requesting STA. The STA shall respond to the Timing Measurement request with the highest level of accuracy it supports as defined in the Timing Measurement sub-element. A STA that supports location services but does not support ingress timestamping and receives a Location Request frame which includes a Location Request Options sub-element with the Timing Measurements bit set to “1” shall respond with a Location Response frame with a Location Status sub-element that indicates Incapable.
· Location Configuration procedures

To support location service there are several parameters that may be configured on a STA. A STA may be configured to send frames periodically to enable another STA to collect the necessary data for location determination. In addition, if a STA has advertised its ability to provide location service to other STAs, a STA may request periodic location updates from the STA providing the location service by sending a configuration request frame. In an infrastructure BSS, a non-AP STA shall not transmit Location Configuration Request frames.
A STA may configure the location service by including a Location Parameters information element in a Location Configuration Request frame. 

A Location Configuration Request frame may be a broadcast or unicast frame. A STA receiving a unicast Location Configuration Request frame shall respond with a Location Configuration Response frame that includes a Location Parameters information element indicating the result of the request in the Location Status sub-element. A STA receiving a broadcast Location Configuration Request frame shall not send a Location Configuration Response frame.

The location configuration methods, from highest to lowest precedence, are as follows: 1) a unicast Location Configuration Request frame, 2) broadcast Location Configuration Request frame. When a STA receives a new Location Configuration frame at a higher precedence than the previous it shall cancel the previous configuration and begin using the newest configuration.

A STA may configure another STA to periodically transmit Location Request frames for the purpose of providing location data by sending a Location Parameters information element with the appropriate interval to the other STA in a Location Configuration Request frame. The Location Configuration Request frame may include the Location Indication Broadcast Data Rate sub-element to indicate to the STA what is the target data rate to transmit broadcast Location Request frames at. Whenever possible, a STA should transmit Location Request frames using the received Location Indication Broadcast Data Rate. If it is not possible to transmit at the Location Indication Broadcast Data Rate, the STA should transmit Location Request frames at a data rate that is acceptable to the STA while maintaining other services. The STA may terminate the periodic transmission of Location Request frames by the other STA by sending a Location Configuration Request frame including a Location Parameters information element with an interval of zero. The Location Parameters information element shall contain a Location Service Parameters sub-element describing the desired behavior. If the frame used to initiate service is a unicast Location Configuration Request frame then the STA shall respond with a Location Configuration Response frame that includes the STA’s Location Parameters element indicating the STA’s values for the sub-elements specified in the Location Parameters element and a Location Status sub-element indicating whether the request is successful or not. The Location Status sub-element has four possible status values: Success, Fail, Refused and Incapable. When the STA that sent the Configuration Request receives a Configuration Response frame with Location Status indicating anything other than Success, the STA shall assume the original request was not processed and the STA should take appropriate action based on the status value returned. For Location Status Fail, the STA may either retry the original request or send an alternate request..  For Location Status Incapable, the STA shall not send another configuration request matching the previous configuration request while associated to the same BSS. The requesting STA may use the Location Service State field in the Location Service Parameters sub-element to start or stop the service. For Location Status Refuse, the STA may send an alternate request. If the STA being configured responds with a non-Success Location Status value, the STA that issued the original Configuration Request may accept the values returned by the Configuration Response. In that case, the configuring STA may issue an alternate Configuration Request frame that specifies the values in the Location Parameters element matching the ones returned by the STA in the Configuration Response. If the STA being configured responds with a non-Success Location Status value, the STA that issued the original Configuration Request may chose to disassociate the STA being configured.
A STA that supports the location capability may send a Location Configuration Request frame to provide its own location information and location capability. The STA shall include a Location Descriptor sub-element in a Location Configuration Request frame to provide its location capability. The Location Descriptor value (Bit 4 to Bit 7) of 2 “CIVIC Preferred” or 3 “GEO Preferred” indicates that the STA is capable of supporting both CIVIC and GEO formats, but prefers the indicated format. The STA shall indicate the location resolution it can support with the Location Resolution Descriptor field in the Location Descriptor sub-element. 

· Location advertising procedures

An AP that advertises location capabilities shall set the Location bit to 1 in the Extended Capabilities element. If the Location bit is set to 0 then no location services are provided by the AP. If the location bit is set to 1 an AP may also follow these procedures:

· If the AP has its location configured in CIVIC format, as described by the Location Descriptor sub-element in 7.3.2.66.10 then the AP shall set the E911 CIVIC bit to 1. 

· If the AP has its location configured in Geo format, as described by the Location Descriptor sub-element in 7.3.2.66.10 then the AP shall set the E911 Geo bit to 1.

A STA may advertise its location information to another STA. Advertisement is accomplished by including a Location Parameters information element in a Location Request, Location Configuration Request or Location Response frame. For the case of a Location Response frame the STA shall set the dialog token field to zero to indicate this frame is not in response to a corresponding Location Request frame. To advertise, the STA shall include both the Location Descriptor and Location Data sub-elements in the Location Parameters information element. The STA shall define the fields of the Location Descriptor sub-element as follows. The Location Descriptor shall indicate Local. The Location Descriptor subfields: Location Descriptor, Resolution Descriptor and Encoding Descriptor fields shall all be set to match the data contained in the Location Data sub-element. Depending on the options defined in the Location Descriptor, the STA may also include the Location Source Identifier sub-element.




Abstract


This submission resolves LB108 Location comments: 461, 574, 728, 817, 1498, 1649, 1824
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