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7.3.2.21.13 Location Civic Request

The Measurement Request field corresponding to a Location Civic Request is shown in Figure 7-62r4. The response to a Location Civic Request is a Location Civic Report.

	
	
	
	
	

	
	Location Subject
	Location Format
	Location Service Interval Units
	Location Service Interval

	Octets:
	1
	1
	1
	2

	
	Figure 7-62r4—Location Civic Request field format


The Location Subject field is a single octet and is defined in Table 7-29l.

EDITORIAL NOTE—Figure Table 7-29l is defined in IEEE 802.11k-2008.

The Location Format field contains the format of location information in the Location Civic Report, as indicated in Table 7-xxxx.
	Table 7-xxxx—Location Formats



	Location Format Value
	Description

	0
	RFC4776-2006/RFC5139

	1
	Vendor Specific

	2-255 
	Reserved


When the Location Format value is set to Vendor Specific, a Vendor Specific information element is included in the Measurement Request or Measurement Report frame that identifies the organization identifier used for the Location Format.
The Location Service Interval Units field contains the units for the Location Service Interval field, as indicated in Table 7-29p1.
	Table 7-29p1—Location Service Interval Units



	Location Service Interval Units Value
	Description

	0
	Seconds

	1
	Minutes

	2
	Hours

	3-255 
	Reserved


The Location Service Interval field is the time interval, expressed in the units indicated in the Location Service Interval Units field, at which the STA requests to receive Location Civic Reports. A Location Service Interval of 0 indicates that only a single Location Civic Report is requested.

7.3.2.21.14 Location Identifier Request

The Measurement Request field corresponding to a Location Identifier Request is shown in Figure 7-62r5. The response to a Location Identifier Request is a Location Identifier Report.

	
	
	
	

	
	Location Subject
	Location Service Interval Units
	Location Service Interval

	Octets:
	1
	1
	2

	Figure 7-62r5—Location Identifier Request field format


The Location Subject field is a single octet and is defined in Table 7-29l. 

The Location Service Interval Units field is defined in Table 7-29p1.

The Location Service Interval field is the time interval, expressed in the units indicated in the Location Service Interval Units field, at which the STA requests to receive Location Identifier Reports. A Location Service Interval of 0 indicates that only a single Location Identifier Report is requested.
7.3.2.22.12 Location Civic Report

The Location Civic Report includes the location information defined in CIVIC format for the location subject provided in the Location Civic measurement request, as shown in Figure 7-68q3.

	
	
	

	
	Location Format
	Civic Location

	Octets:
	1
	variable

	
	Figure 7-68q3—Location Civic Report field format


The Location Format field contains the format of location information in the Civic Location field, as indicated in Table 7-xxxx.

The Civic Location field is a variable octet field and contains the location information in the format as defined by the Lcoation Format field.
7.3.2.22.13 Location Identifier Report

The Location Identifier Report includes an indirect reference to where the location information for the location subject provided in the Location Identifier measurement request can be retrieved, as shown in Figure 7-68q4.

	
	
	

	
	Expiration TSF
	Public Identifier URI

	Octets:
	8
	variable

	Figure 7-68q4—Location Identifier Report field format


The Expiration TSF field is the value of the TSF when the Public Identifier URI field value is no longer valid. The Expiration TSF field set to 0 indicates the Public Identifier URI does not expire.

The Public Identifier URI field contains a value in URI format that points to a location object. It can be used to return the location value for the requesting STA. The format of the location value returned when the URI is dereferenced is dependent on the provider of the URI and is beyond the scope of this document. The Public Identifier URI confirms the validity of the location estimate to an external agent when a STA forwards a location estimate to that agent. The protocol used to query the infrastructure for a location report based on the Public Identifier Link is beyond the scope of this standard. 

Change 7.3.2.27 as follows:

7.3.2.27 Extended Capabilities information element

Insert the following Bits and change the Reserved row in Table 7-35a as follows (note that the entire table is not shown here): 
	Table 7-35a—Capabilities field



	Bit(s)
	Information
	Notes

	7
	Event
	The STA sets the Event field to 1 when the MIB attribute dot11MgmtOptionEventsEnabled is set to true, and sets it to 0 otherwise. See 11.22.2.

	8
	Diagnostics
	The STA sets the Diagnostics field to 1 when the MIB attribute dot11MgmtOptionDiagnosticsEnabled is set to true, and sets it to 0 otherwise. See 11.22.3.

	9
	Multicast Diagnostics
	The STA sets the Multicast Diagnostics field to 1 when the MIB attribute dot11MgmtOptionMulticastDiagnosticsEnabled is set to true, and sets it to 0 otherwise. See 11.22.2.

	10
	Location Tracking
	The STA sets the Location Tracking field to 1 when the MIB attribute dot11MgmtOptionLocationEnabled is set to true, and sets it to 0 otherwise. See 11.22.4.

	11
	FMS
	The STA sets the FMS field to 1 when the MIB attribute dot11MgmtOptionFMSEnabled is set to true, and sets it to 0 otherwise.

See 11.2.1.4a and 11.22.7.

	12
	Proxy ARP Service
	The AP sets the Proxy ARP Service field to 1 when the MIB attribute dot11MgmtOptionProxyARPEnabled is set to true, and sets it to 0 otherwise. See 11.22.13. A non-AP STA sets the Proxy ARP Service field to 0.

	13
	Collocated Interference Reporting
	The STA sets the Collocated Interference Reporting field to 1 when the MIB attribute dot11MgmtOptionCoLocIntfReportingEnabled is set to true, and sets it to 0 otherwise. See 11.22.9.

	14
	CIVIC Location
	The STA sets the CIVIC Location field to 1 when the MIB attribute dot11RRMCivicMeasurementEnabled is set to true, and sets it to 0 otherwise. See 11.10.8.9.

	15
	Geo Location
	The STA sets the Geo Location field to 1 when the MIB attribute dot11RRMLCIMeasurementEnabled is set to true, and sets it to 0 otherwise. See 11.10.8.6.

	16
	TFS
	The STA sets the TFS field to 1 when the MIB attribute dot11MgmtOptionTFSEnabled is set to true, and sets it to 0 otherwise. See 11.22.11.

	17
	WNM-Sleep Mode
	The STA sets the WNM-Sleep Mode field to 1 when the MIB attribute dot11MgmtOptionWNMSleepModeEnabled is set to true, and sets it to 0 otherwise. See 11.2.1.16.

	18
	TIM Broadcast
	The STA sets the TIM Broadcast field to 1 when the MIB attribute dot11MgmtOptionTIMBroadcastEnabled is set to true, and sets it to 0 otherwise. See 11.2.1.15.

	19
	BSS Transition
	The STA sets the BSS Transition field to 1 when the MIB attribute dot11MgmtOptionBSSTransitionEnabled is set to true, and sets it to 0 otherwise. See 11.22.6.

	20
	QoS Traffic Capability
	The STA sets the QoS Traffic Capability field to 1 when the MIB attribute dot11MgmtOptionQoSTrafficCapabilityEnabled is set to true, and sets it to 0 otherwise. See 11.22.9.

	21
	AC Station Count
	The STA sets the AC Station Count field to 1 when the MIB attribute dot11MgmtOptionACStationCountEnabled is set to true, and sets it to 0 otherwise. See 11.22.10.

	22
	Multiple BSSID
	The STA sets the Multiple BSSID field to 1 when the MIB attribute dot11MgmtOptionMultiBSSEDEnabled is set to true, and sets it to 0 otherwise. See 11.10.11 and 11.1.2.3a.

	23
	Timing Measurement
	The STA sets the Timing Measurement field to 1 when the MIB attribute dot11MgmtOptionTimingMsmtEnabled is set to true, and sets it to 0 otherwise. See 11.22.5.

	24
	Channel Usage
	The STA sets the Channel Usage field to 1 when the MIB attribute dot11MgmtOptionChannelUsageEnabled is set to true and sets it to 0 otherwise. See 11.22.14. 

	25
	SSID List
	The STA sets the SSID List field to 1 when the MIB attributedot11MgmtOptionSSIDListEnabled is set to true, and sets it to 0 otherwise. See 11.1.3.

	26
	DMS
	The STA sets the DMS field to 1 when the MIB attribute dot11MgmtOptionDMSEnabled is set to true and sets it to 0 otherwise. See 11.22.15.

	27
	UTC TSF Offset
	The STA sets the UTC TSF Offset field to 1 when the MIB attribute dot11MgmtOptionUTCTSFOffsetEnabled is set to true and sets it to 0 otherwise. See 11.21.3.

	<ANA>
	Identifier Location
	The STA sets the Identifier Location field to 1 when the MIB attribute dot11RRMIdentifierMeasurementEnabled is set to true, and sets it to 0 otherwise. See 11.10.8.10

	29 — n*8
	Reserved
	All other bits are reserved, and are set to 0 on transmission and ignored on reception.


7.3.2.70 Location Parameters element

7.3.2.70.1 Location Parameters definition

The Location Parameters information element is used for location services. The format of this information element is shown in Figure 7-95o77.

	
	
	
	

	
	Element ID

	Length

	Location Subelements

	Octets:
	1
	1
	variable

	Figure 7-95o77—Location Parameters Information element format


The Element ID field is equal to the Location Parameters value in Table 7-26.

The value of the Length field is set to the length of the Location Subelements field. 

The Location Subelements field contains one or more Location subelements described in Table 7-43al.

	Table 7-43al—Location Subelements



	Identifier
	Subelement Name
	Length (in octets)

	1
	Location Indication Parameters (see 7.3.2.70.2)
	18

	2
	Location Indication Channels (see 7.3.2.70.3)
	4 to 254

	3
	Location Status (see 7.3.2.70.4)
	4

	4
	Radio Information (see 7.3.2.70.5)
	7

	5
	Motion (see 7.3.2.70.6)
	10

	6
	Location Indication Broadcast Data Rate (see 7.3.2.70.7)
	4

	7
	Time Of Departure (see 7.3.2.70.8)
	9

	8
	Location Indication Options (see 7.3.2.70.11)
	3

	9-220
	Reserved 
	

	221
	Vendor Specific (see 7.3.2.26)
	5 to 254

	222-255
	Reserved
	


The Location Parameters element is included in Location Configuration Request frames, as described in 7.4.12.6, Location Configuration Response frames, as described in 7.4.12.7, and Location Track Notification frames, as described in 7.4.7.10. The use of the Location Parameters element is described in 11.22.4. 

The Vendor Specific subelements have the same format as their corresponding elements (see 7.3.2.26). Multiple Vendor Specific subelements can be included in the list of Optional Subelements.

7.3.2.70.2 Location Indication Parameters subelement

The Location Indication Parameters subelement contains STA location reporting characteristics. The format of the Location Indication Parameters subelement is shown in Figure 7-95o78.

	
	
	
	
	
	
	

	
	Subelement ID
	Length
	Indication Multicast Address
	Report Interval Units
	Normal Report Interval


	Normal Number of Frames per Channel



	Octets:
	1
	1
	6
	1
	2
	1

	
	
	
	
	
	
	

	
	In-Motion Report Interval
	In-Motion Number of Frames per Channel
	Burst Inter-frame Interval
	Tracking Duration
	ESS Detection Interval
	

	Octets:
	2
	1
	1
	1
	1
	

	Figure 7-95o78—Location Indication Parameters subelement


The Subelement ID field contains the value for Location Indication Parameters as defined in Table 7-43al.

The Length field is set to 16.

The Indication Multicast Address field specifies the destination address to which the Location Track Notification frames are sent to in a non-IBSS network. The value of this field is a locally administered multicast address formed according to the procedure defined in 11.22.4.1. The field is reserved when Location Track Notifications are transmitted in an IBSS. 

The Report Interval Units field contains the units used for the Normal Report Interval field and In-Motion Report Interval field, as indicated in Table 7-43am.

	Table 7-43am—Report Interval Units Field



	Report Interval Units 
	Description

	0
	Hours

	1
	Minutes

	2
	Seconds

	3
	Milliseconds

	4 - 255
	Reserved 


The Normal Report Interval is the time interval, expressed in the units indicated in the Report Interval Units field, at which the reporting STA is expected to transmit one or more Location Track Notification frames if either dot11MgmtOptionMotionDetectionEnabled is set to false or the STA is stationary. The STA will not transmit Location Track Notification frames when the Normal Report Interval is set to 0.

The Normal Number of Frames per Channel is the number of Location Track Notification frames per channel sent or expected to be sent by the STA at each Normal Report Interval. 

Motion is the act or process of moving, or a particular action or movement relative to the point at which the STA is configured to send Location Track Notification frames. Motion can be detected using one of the following criteria:

—
Detection of speed that is greater or equal to 0.5m/sec.

—
Detection of movement or vibration, for example by a ball-in-tube sensor or accelerometer or other means.

The exact criteria and mechanism to detect motion is out of scope for this standard.

The In-Motion Report Interval is the time interval, expressed in the units indicated in the Report Interval Units field, at which the STA reports its location by sending a Location Track Notification frame when the reporting STA is in motion. If dot11MgmtOptionMotionDetectionEnabled is set to false, this field is set to 0.

The In-Motion Number of Frames per Channel is the number of Location Track Notification frames per channel sent or expected to be sent by the STA at each In-Motion Report Interval. If dot11MgmtOptionMotionDetectionEnabled is set to false, this field is set to 0.

The Burst Inter-frame Interval is the target time interval, expressed in milliseconds, between the transmissions of each of the Normal or In-Motion frames on the same channel. The Burst Inter-frame interval value is set to 0 to indicate that frames will be transmitted with no target inter-frame delay.

The Tracking Duration is the amount of time, in minutes, that a STA sends the Location Track Notification frames. The duration starts as soon as the STA sends a Location Configuration Response frame with a Location Status value of Success. If the Tracking Duration value is non-zero value the STA will send Location Track Notification Frames, based on the Normal and In-Motion Report Interval field values, until the duration ends. If the Tracking Duration is 0 the STA will continuously send Location Track Notification frames as defined by Normal and In-Motion Report Interval field values until transmission is terminated based on 11.22.4.2 procedures.

The ESS Detection Interval is the periodicity, in minutes, that a STA checks for beacons transmitted by one or more APs belonging to the same ESS that configured the STA. If no beacons from the ESS are received for this period, the STA terminates transmission of Location Track Notification frames as described in 11.22.4.2 procedures. The ESS Detection Interval field is not used when the ESS Detection Interval field value is set to 0.

7.3.2.70.3 Location Indication Channels subelement

The Location Indication Channels subelement contains location reporting channel information. The format of the Location Indication Channels subelement format is shown in Figure 7-95o79.

	
	
	
	one or more entries

	
	Subelement ID
	Length 
	Channel Entry

	Octets:
	1
	1
	2xn

	Figure 7-95o79—Location Indication Channels subelement


The Subelement ID field contains the value for Location Indication Channels as defined in Table 7-43al.

The Length field is set to 2n, where n indicates the total number of Channel Entry subelements contained in the element.

The Channel Entry field includes one or more Regulatory Class and Channel pair. The format Channel Entry field is shown in Figure 7-95o80. 

	
	
	

	
	Regulatory Class
	Channel

	Octets:
	1
	1

	Figure 7-95o80—Channel Entry field format


The Regulatory Class field each indicates the frequency band on which a STA transmits Location Track Notification frames. All Regulatory Class field values are for the Country specified in the Beacon frame. Valid values of the Regulatory Class field are defined in Annex J. 

The Channel field includes the channel numbers on which a STA sends or an ESS expects to receive Location Track Notification frames. Valid values of the Channel field are defined in Annex J. 

7.3.2.70.4 Location Status subelement

The Location Status subelement provides the result of a Location Request or Location Configuration Request frame. The format of the Location Status subelement is shown in Figure 7-95o81.

	
	
	
	
	

	
	Subelement ID
	Length
	Config subelement ID
	Status

	Octets:
	1
	1
	1
	1

	Figure 7-95o81—Location Status subelement


The Subelement ID field contains the value for Location Status as defined in Table 7-43al. 

The Length field is set to 2.

The Config subelement ID field is set to a specific Location Parameters subelement ID transmitted in a Location Configuration Request frame as defined in Table 7-43al. If the Status field value applies to more than one subelement then the Config subelement ID is set to 0. If the Status field value applies to one subelement, then a Location Status subelement may be included in the Location Configuration Response for each configuration subelement that has a non-Success Status value.

The Status field identifies the result of the Location Request frame and is one of the values in Table 7-43v.

7.3.2.70.5 Radio Information subelement

The Radio Information subelement contains radio information. The format of the Radio Information subelement is shown in Figure 7-95o82.

	
	
	
	
	
	
	
	

	
	Subelement ID
	Length
	Transmit Power
	Antenna ID
	Antenna Gain
	RSNI
	RCPI

	Octets:
	1
	1
	1
	1
	1
	1
	1

	Figure 7-95o82—Radio Information subelement


The Subelement ID field contains the value for Radio Information as defined in Table 7-43al. 

The Length field is set to 5.

The Transmit Power field is set to the transmit power used to transmit the current Location Track Notification frame containing the Location Parameters element with the Radio Information subelement and is a signed integer, one octet in length, reported in dBm. A value of -128 indicates that the transmit power is unknown. The maximum tolerance for the transmit power value reported in the Radio Information subelement is   5 dB. This tolerance is defined as the difference, in decibels, between the reported power value and the total transmitted power across all antennas of the STA which are measured when transmitting Location Request frames.

The Antenna ID field is the identifying number for the antenna used to transmit the Location Request frame. The Antenna ID is defined in 7.3.2.40.

EDITORIAL NOTE—Antenna ID is defined in 7.3.2.40 of TGk D9.0.

The Antenna Gain field is the antenna gain of the antenna (or group of antennas) over which the Location Track Notification frame is transmitted and is a signed integer, one octet in length, reported in dB. A value of -128 indicates that the antenna gain is unknown. 

The RSNI field contains the RSNI value (dB) measured against the most recently received Location Configuration Request frame requesting that a Radio Information subelement be included in the Location Track Notification frame. The RSNI value is defined in 7.3.2.41. A value of 255 indicates that the RSNI value is unknown or is not used. 

The RCPI field contains the RCPI value (dBm) measured against the most recently received Location Configuration Request frame requesting that a Radio Information subelement be included in the Location Track Notification frame. The RCPI value is defined 7.3.2.39. A value of 255 indicates that the RCPI value is unknown or is not used.

7.3.2.70.6 Motion subelement

The Motion subelement contains motion information. The format of the Motion subelement is shown in Figure 7-95o83.

	
	
	
	
	
	
	
	

	
	Subelement ID
	Length
	Motion Indicator
	Bearing
	Speed Units
	Horizontal Speed
	Vertical Speed

	Octets:
	1
	1
	1
	2
	1
	2
	2

	Figure 7-95o83—Motion subelement


The Subelement ID field contains the value for Motion as defined in Table 7-43al. 

The Length field is set to 8.

The Motion Indicator field is defined in Table 7-43an. The mechanism that a STA uses to determine the value or transitions from one value to another of the Motion Indicator field is beyond the scope of the standard.

	Table 7-43an—Motion Indicator Field



	Motion Indicator Value
	Description

	0
	Stationary: the device is stationary and not in motion.

	1
	Start of motion: the device was stationary and is now in motion.

	2
	In motion: the device is and has been in motion.

	3
	End of motion: the device was in motion and is now stationary.

	4
	Unknown: information related to motion is unknown.

	5-255
	Reserved


The Bearing field, defined by a 2 octet unsigned integer, specifies the direction that the STA is traveling with relation to true north, increasing clockwise, measured in degrees from 0 degree to 359 degrees. If the Bearing value is unknown, the field is set to 65535.

The Speed Units field contains the units for both Horizontal and Vertical Speed field, as defined in Table 7-43ao.

	Table 7-43ao—Speed Units



	Speed Units Value
	Description

	0
	centimeters per second

	1
	 meters per second

	2-255 
	Reserved


The Horizontal Speed field contains the horizontal speed of the STA expressed in the units indicated in the Speed Units field. If the Horizontal Speed value is unknown, the field is set to 65535.

The Vertical Speed field is a 2's complement signed integer indicating the vertical speed of the STA expressed in the units indicated in the Speed Units field. If the Vertical Speed value is unknown or greater than 32766, the field is set to 32767. If the Vertical Speed value is less than -32767, the field is set to -32768.

The Motion subelement field values are valid at the time of transmission of the Location Track Notification frame containing the subelement.

7.3.2.70.7 Location Indication Broadcast Data Rate subelement

The Location Indication Broadcast Data Rate subelement contains location reporting transmission rate information. The format of the Location Indication Broadcast Data Rate subelement format is shown in Figure 7-95o84.

	
	
	
	

	
	Subelement ID

	Length
	Broadcast Target Data Rate

	Octets:
	1
	1
	2

	Figure 7-95o84—Location Indication Broadcast Data Rate subelement


The Subelement ID field contains the value for Location Indication Broadcast Data Rate as defined in Table 7-43al.

The value of the Length field is set to 2.

The Broadcast Target Data Rate field specifies the target data rate, in 0.5Mb/s units, at which the STA transmits Location Track Notification frames. A value of 0 indicates the STA transmits Location Track Notification frames at a rate chosen by the STA transmitting the Location Track Notification frames.

7.3.2.70.8 Time Of Departure subelement

The Time of Departure subelement contains time of departure information for the Location Track Notification frame including the subelement. The format of the Time of Departure subelement format is shown in Figure 7-95o85.

	
	
	
	
	
	

	
	Subelement ID
	Length
	TOD Timestamp 
	TOD RMS
	TOD Clock Rate

	Octets:
	1
	1
	4
	2
	2

	Figure 7-95o85—Time of Departure subelement


The Subelement ID field contains the value for Time of Departure as defined in Table 7-43al.

The value of the Length field is set to 8.

The TOD Timestamp field carried within a frame specifies when the first frame energy is sent by the transmitting port in units equal to 1/TOD Clock Rate, where the TOD Clock Rate is specified in the TOD Clock Rate field. The reported TOD timestamp value is determined from the TIME_OF_DEPARTURE parameter within the PHY-TXSTART.confirm primitive.

The TOD RMS field specifies the RMS time of departure error in units equal to 1/TOD Clock Rate, where the TOD Clock Rate is specified in the TOD Clock Rate field, where the time of departure error equals the difference between the TOD Timestamp field and the time of departure measured by a reference entity using a clock synchronized to the start time and mean frequency of the local PHY entity's clock. TOD RMS field is determined from aTxPmdTxStartRMS in units equal to 1/TOD Clock Rate, where the TOD Clock Rate is specified in the TOD Clock Rate field.

The TOD Clock Rate field contains the clock rate used to generate the TOD timestamp value reported in the TOD Timestamp field, and it is specified in units of MHz.
7.3.2.70.11 Location Indication Options subelement

The Location Indication Options subelement contains the options for the STA when transmitting the Location Track Notification frame. The format of the Location Indication Options subelement is shown in Figure 7-XX.

	
	
	
	

	
	Subelement ID
	Length
	Beacon Measurement Mode

	Octets:
	1
	1
	1






Figure 7-XX Location Indication Options subelement format
The Subelement ID field contains the value for Location Indication Options as defined in Table 7-43al. 

The Length field is set to 1.

The Beacon Measurement  Mode field is the mode of beacon measurement, as defined in Table 7-29e. The results of the beacon measurement are included in the Location Track Notification frame as described in 7.4.7.10 and 11.22.4.2.
7.4.7.10 Location Track Notification frame format 

The Location Track Notification frame uses the Action frame body format and is transmitted by a STA to allow remote location determination to occur by another STA. The format of the Location Track Notification frame body is shown in Figure 7-101r.
	
	
	
	
	

	
	Category
	Action
	Location Parameters Element
	Measurement Report Element (optional)

	Octets:
	1
	1
	variable
	variable

	Figure 7-101r—Location Track Notification frame format
	


The Category field is set to the value for Public Action defined Table 7-24. 

The Action field is set to the value indicating Location Track Notification, as specified in Table 7-57e.

The Location Parameters element field contains the Location Parameters subelements, described in Table 7-43al. Table 7-57e2 defines the allowed Location Parameters subelements for a Location Parameters element that is included in the frame.
	Table 7-57e2—Location Parameters Element field for Location Track Notification frame



	Allowed Subelements 
	Subelement ID
	Notes

	Location Indication Channels
	2
	The Location Indication Channels subelement is included in the Location Track Notification

frame.

	Radio Information
	4
	The Radio Information subelement is included in the Location Track Notification frame.

	Motion
	5
	The Motion subelement is included in the Location Track Notification frame if dot11MgmtOptionMotionEnabled is set to true.

	Time Of Departure
	7
	The Time Of Departure subelement is included in the Location Track Notification frame if dot11MgmtOptionTODEnabled is set to true.

	Location Indication Options
	8
	The Location Indication Options subelement is included in the Location Track Notification frame if the successful Location Configuration Request frame that configured the STA included a Location Indication Options subelement.

	Vendor Specific
	221
	The Vendor Specific subelement may be included in the Location Track Notification frame.


The Measurement Report element field contains a Measurement Report element with Beacon Report as defined in 7.3.2.22.6. The Measurement Report element field is included in the Location Track Notification frame if the Location Parameters element field contains a Location Indication Options subelement. 
7.4.12.6 Location Configuration Request frame format 

The Location Configuration Request frame uses the Action frame body format and is transmitted by a STA to configure another STA to send a Location Track Notification frame on a set of channels periodically for the purposes of determining location of the STA. The format of the Location Configuration Request frame body is shown in Figure 7-101w.

	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Location Parameters Element

	Octets:
	1
	1
	1
	variable

	Figure 7-101w—Location Configuration Request frame body format


The Category field is set to the value indicating the WNM category, as specified in Table 7-24 in 7.3.1.11. 

The Action field is set to the value indicating Location Configuration Request, as specified in Table 7-57ac in 7.4.12.1.

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 subelements, described in 7.3.2.70. Table 7-43ad defines the allowed Location Parameters subelements for a Location Parameters element that is included in the Location Configuration Request frame.

	Table 7-43ad—Location Parameters Element field for Location Configuration Request frame



	Allowed Subelement Fields
	Subelement ID
	Notes

	Location Indication Parameters
	1
	The Location Indication Parameters subelement is included in the Location Configuration Request frame.

	Location Indication Channels
	2
	The Location Indication Channels subelement is included in the Location Configuration Request frame.

	Location Indication Broadcast Data Rate
	6
	The Location Indication Broadcast Data Rate subelement is included in the Location Configuration Request frame.

	Location Indication Options
	8
	The Location Indication Options subelement may be included in the Location Configuration Request frame.

	Vendor Specific Information
	221
	The Vendor Specific Information subelement may be included in the Location Configuration Request frame.


7.4.12.7 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 7-101x.

	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Location Parameters Element

	Octets:
	1
	1
	1
	variable

	Figure 7-101x—Location Configuration Response frame body format


The Category field is set to the value indicating the WNM category, as specified in Table 7-24 in 7.3.1.11. 

The Action field is set to the value indicating Location Configuration Response, as specified in Table 7-57ac in 7.4.12.1.

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 subelements, described in 7.3.2.70. Table 7-43ae defines the allowed Location Parameters subelements for a Location Parameters element that is included in the Location Configuration Response frame.

	Table 7-43ae—Location Parameters Element field for Location Configuration Response frame



	Allowed Subelement Fields
	Subelement ID
	Notes

	Location Indication Parameters
	1
	The Location Indication Parameters subelement may be included in the Location Configuration Response frame.

	Location Indication Channels
	2
	The Location Indication Channels subelement may be included in the Location Configuration Response frame.

	Location Indication Broadcast Data Rate
	6
	The Location Indication Broadcast Data Rate subelement may be included in the Location Configuration Response frame.

	Location Indication Options
	8
	The Location Indication Options subelement may be included in the Location Configuration Response frame.

	Location Status
	3
	The Location Status subelement is included in the Location Configuration Response frame. If all configuration of the subelements contained in a Location Configuration Request frame was successful then a single Location Status subelement is included in the Location Configuration Response frame. For each subelement contained in the Location Configuration Request frame that is not successful a Location Status subelement is included in the Location Configuration Response frame that indicates the subelement ID and the unsuccessful status code for that subelement ID.

	Vendor Specific Information
	221
	The Vendor Specific Information subelement may be included in the Location Configuration Response frame.


10.3.58 Location Track Notification

This set of primitives supports the location track notification from one SME to one or more receiving SMEs. The informative diagram in Figure 10-6j depicts the location track notification process, is not meant to be exhaustive of all possible protocol uses. 

Figure 10-6j—Location Track Notification Protocol Exchange

10.3.58.1 MLME-LOCATIONTRACKNOTIF.request

10.3.58.1.1 Function

This primitive requests the transmission of location configuration request action frame to a peer entity.

10.3.58.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-LOCATIONTRACKNOTIF.request
(
Peer MAC Address,
Location Parameters)

	Name
	Type
	Valid range
	Description

	Peer MAC Address
	MACAddress
	Any valid individual or group addressed MAC Address
	The address of the peer MAC entity to which the location track notification shall be sent.

	Location Parameters
	Location Parameters element
	Location Parameters element
	A location parameters element containing one or more subelements describing the STA location information. See 7.3.2.66.

	Measurement Report
	Measurement Report element
	Measurement Report element
	A Measurement Report element contains the beacon measurement information. See 7.xXXXX


10.3.58.1.3 When generated

This primitive is generated by the SME to request that a Location Track Notification frame be sent to a peer entity to help convey location information.

10.3.58.1.4 Effect of receipt

On receipt of this primitive, the MLME constructs a Location Track Notification frame containing the set of location parameters elements specified. This frame is then scheduled for transmission.

10.3.58.2 MLME-LOCATIONTRACKNOTIF.indication

10.3.58.2.1 Function

This primitive indicates that a Location Track Notification frame has been received.

10.3.58.2.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-LOCATIONTRACKNOTIF.indication
(
Peer MAC Address,
Location Parameters)

	Name
	Type
	Valid range
	Description

	Peer MAC Address
	MACAddress
	Any valid individual or group addressed MAC Address
	The address of the peer MAC entity to which the location track notification shall be sent.

	Location Parameters
	Location Parameters element

	Location Parameters element
	A location parameters element containing one or more subelements describing the STA location information. See 7.3.2.66.

	Measurement Report
	Measurement Report element
	Measurement Report element
	A Measurement Report element contains the beacon measurement information. See 7.xXXXX


10.3.58.2.3 When generated

This primitive is generated by the MLME when a valid Location Track Notification frame is received.

10.3.58.2.4 Effect of receipt

On receipt of this primitive, the SME uses the information contained within the notification.
11.10.8.6 Location configuration information report

Insert the following sentence at the end of 11.10.8.6

If dot11RRMLCIMeasurementEnabled is set to true and a STA has its own location configured in LCI format, it shall set the Geo Location field to 1 in the Extended Capabilities information element (see 7.3.2.27).

Insert the following clauses after 11.10.8.8:

11.10.8.9 Location Civic report

If dot11RRMCivicMeasurementEnabled is set to true and civic location information is not available, the STA shall reject a Location Civic Request and shall respond with a Measurement Report frame including a Measurement Report element with the incapable bit set to 1. If dot11RRMCivicMeasurementEnabled is set to true and civic location information is available, the STA shall respond with a Measurement Report frame including one Location Civic Report element. 

A Location Civic Request shall indicate a location request for the requesting STA or the reporting STA by setting the Location Civic request Location Subject field to indicate Local or Remote request respectively. Local Location Civic Measurement Request is used by requesting STA to obtain its own location by asking “Where am I?”. Remote Location Civic Measurement Request is used by requesting STA to obtain location of the reporting STA by asking “Where are you?”.

If dot11RRMCivicMeasurementEnabled is set to false, a STA shall reject the received Location Civic Measurement Request and shall respond with a Location Civic Report where the Incapable bit is set in the Measurement Report Mode field.

If dot11RRMCivicMeasurementEnabled is set to true and a STA has its own location configured in Civic format, it shall set the CIVIC Location field to 1 in the Extended Capabilities information element.

11.10.8.10 Location identifier report

The Location Identifier Report provides the ability for a STA to receive an indirect URI reference and forward that reference to an external agent for the purposes of that agent gathering the STA’s location value. The protocol used to query the infrastructure for a location report based on the Public Identifier URI provided in the Location Identifier Report is beyond the scope of this standard. 

If dot11RRMIdentifierMeasurementEnabled is set to true and location information is not available, the STA shall reject any Location Identifier Request and shall respond with a Measurement Report frame including a Measurement Report element with the incapable bit set to 1. If dot11RRMIdentifierMeasurementEnabled is set to true and location information is available, the STA shall respond with a Measurement Report frame including one Location Identifier Report element. 

A Location Identifier Request shall indicate a location request for the requesting STA or the reporting STA by setting the Location Identifier request Location Subject field to indicate Local or Remote request respectively. Local Location Identifier Request is used by requesting STA to obtain its own location by asking “Where am I?”. Remote Location Civic Measurement Request is used by requesting STA to obtain location of the reporting STA by asking “Where are you?”.

If dot11RRMIdentifierMeasurementEnabled is set to false, a STA shall reject the received Location Identifier Request and shall respond with a Location Identifier Report where the Incapable bit is set in the Measurement Report Mode field.
If dot11RRMIdentifierMeasurementEnabled is set to true and a STA has its own location configured in Civic or Geospatial format that can be referenced by a location identifier, it shall set the Identifier Location field to 1 in the Extended Capabilities information element.

11.22.4 Location track procedures

11.22.4.1 Location track configuration procedures

A STA that has a value of true for the MIB attribute dot11MgmtOptionLocationEnabled is defined as a STA that supports location. A STA for which the MIB attribute dot11MgmtOptionLocationEnabled is set to true shall set the Location field of the Extended Capabilities information element to 1.

In an infrastructure BSS, a non-AP STA shall not transmit Location Configuration Request frames.

A STA that supports location may configure another STA to transmit Location Track Notification frames for the purpose of tracking the receiving STA’s location by sending Location Indication Channels, Location Indication Interval and Location Indication Broadcast Data Rate subelements in a Location Parameters information element in a Location Configuration Request frame. The minimum Normal and In-Motion Report Interval in a Location Configuration Request frame is 500ms.

A STA may transmit the Location Configuration Request frame as a broadcast or individually addressed frame. A STA that supports location and receives a broadcast Location Configuration Request frame shall only send a Location Configuration Response frame if the STA does not accept the parameters included in the Location Configuration Request.

A STA that supports location and receives an individually addressed Location Configuration Request shall respond with a Location Configuration Response frame. Upon successful reception of a new Location Configuration Request frame, the STA shall override any previously received Location Configuration Request frame with the new frame. If all Location Parameter subelements included in the Location Configuration Request are successfully configured on the receiving STA, then the STA shall include in the Location Configuration Response frame a single Location Status subelement indicating success. Upon successful configuration, the receiving STA shall start transmitting the Location Track Notification frames based on the Location Configuration Request Frame parameters, as described in 11.21.4.2. If one or more Location Parameter subelements are unsuccessfully configured, then the STA shall include in the Location Configuration Response frame a Location Status subelement for each failed subelement indicating the subelement ID, the status value and the corresponding Location Parameter subelement as described below.

The Location Status subelement has four possible status values: Success, Fail, Refused and Incapable. When the requesting STA receives a Location Configuration Response frame with Location Status indicating anything other than Success, the requesting STA shall assume the original request was not processed and no configuration took affect on the receiving STA and the requesting STA should take appropriate action based on the status value returned. 

For Location Status Fail:

—
If the receiving STA has been configured successfully prior to the current Location Configuration Request and continues to transmit Location Track Notification frames based on those parameters, the STA shall respond with its current Location Parameters subelements values.

—
If the STA has no previously configured value, the STA shall respond with its minimum Location Parameters subelements that it is capable of supporting.

—
The configuring STA may either retry the original request or send an alternate request. 

For Location Status Incapable:

—
The STA responding to the configuration request may include the minimum Location Parameters subelements that it is capable of supporting.

—
The configuring STA shall not send another configuration request matching the previous configuration request while the reporting STA is associated to the same BSS. 

—
The configuring STA may send an alternate request.

For Location Status Refuse:

—
The STA responding to the configuration request may include the minimum Location Parameters subelements that it is capable of supporting.

—
The configuring STA may send an alternate request.

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

The Location Indication Broadcast Data Rate subelement included in Location Configuration Request frames indicates the target data rate at which the STA shall transmit Location Track Notification frames. The Location Indication Broadcast Data Rate included in the Location Configuration Request frame shall be a data rate defined in the operational data rate set. 
The Indication Multicast Address field configured in the Location Indication Parameters subelement shall be a multicast locally administered IEEE MAC address as defined in IEEE Standard 802 that is shared across all APs in the same ESS. The STA shall transmit Location Track Notification frames to the Indication Multicast Address with the BSSID field set to the wildcard BSSID. APs shall discard Location Track Notification frames that are not addressed to the Indication Multicast Address field configured for the ESS. 

A non-AP STA shall terminate the transmission of Location Track Notification frames for any of the following reasons:

—
The non-AP STA receives a Location Configuration Request frame from the STA to which it is currently associated that includes a Location Parameters information element with a Location Indication Parameters subelement specifying an interval of zero.

—
The non-AP STA fails to detect any Beacon frames, belonging to the same ESS that originally configured the non-AP STA, for the period specified by the essDetectionInterval value included in the Location Parameters information element transmitted in the Location Configuration Request frame.

—
The dot11MgmtOptionLocationEnabled MIB attribute for the STA is set to false.

—
The non-AP STA is disassociated for any reason from the ESS that configured it, including power off, or is configured by a different ESS.

—
In an IBSS, when the STA detects that it is no longer connected to the other STA that formed the IBSS.

NOTE — All public action frames, including the Location Track Notification frames, are Class 1 frames and the treatment of public action frames upon reception by STAs is defined in 11.3.

11.22.4.2 Location track notification procedures

Implementation of Location Track Notification is optional for a WNM STA. A STA that implements Location Track Notification has the MIB attribute dot11MgmtOptionLocationTrackNotificationImplemented set to true. When dot11MgmtOptionLocationTrackNotificationImplemented is true, dot11WirelessManagementImplemented shall be true. A STA with a value of true for the MIB attribute dot11MgmtOptionLocationTrackNotificationEnabled is defined as a STA that supports Location Track Notification. When Location Track Notification is supported, a STA configured by another STA as described in the previous subclause shall transmit Location Track Notification frames as shown in the informative diagram in Figure v11-17c. 

Implementation of Motion Detection or the Time of Departure reporting is optional for a WNM STA. A STA that implements Motion Detection has the MIB attribute dot11MgmtOptionMotionDetectionImplemented set to true. When dot11MgmtOptionMotionDetectionImplemented is true, dot11WirelessManagementImplemented shall be true. A STA with a value of true for the MIB attribute dot11MgmtOptionMotionDetectionEnabled is defined as a STA that supports Motion Detection. A STA that implements Time of Departure has the MIB attribute dot11MgmtOptionMotionTODImplemented set to true. When dot11MgmtOptionTODImplemented is true, dot11WirelessManagementImplemented shall be true. A STA with a value of true for the MIB attribute dot11MgmtOptionTODEnabled is defined as a STA that supports Time of Departure for location tracking.

The STA transmits Location Track Notification frames based on the following parameters and procedures described in 11.22.4.1:

a)
Location Indication Channels

i)
This subelement indicates the channels on which the STA shall transmit Location Track Notification frames.

b)
Indication Multicast Address

i)
For non-IBSS networks, the STA shall transmit the Location Track Notification frames to the Indication Multicast Address field in the Location Indication Parameters subelement configured by the Location Configuration Request frame.

ii)
An AP shall discard any Location Track Notification frame received from a STA that does not match the Indication Multicast Address field value for the AP’s ESS. 

iii)
For IBSS networks, the STA shall transmit the Location Track Notification frames to the destination address of the STA that configured the STA using Location Configuration Request frames. 

c)
Location Indication Interval

i)
When the STA is stationary or dot11MgmtOptionMotionDetectionEnabled is set to false, the STA shall transmit a sequence of groups of Location Track Notification frames on each channel. Each group of frames shall contain Normal Number of Frames Per Channel field frames. The first frame in each group of Location Track Notification frames shall be separated from the first frame in the previous group of Location Track Notification frames by a minimum time duration indicated by the value of the Normal Report Interval times the value of the Normal Report Interval Units field..

ii)
When the STA is in motion and dot11MgmtOptionMotionDetectionEnabled is set to true, the STA shall transmit a sequence of groups of Location Track Notification frames on each channel. Each group of frames shall contain In-Motion Number of Frames Per Channel field frames. The first frame in each group of Location Track Notification frames shall be separated from the first frame in the previous group of Location Track Notification frames by a minimum time duration indicated by the value of the In-Motion Report Interval times the value of the In-Motion Report Interval Units field.

iii)
If a STA is configured to transmit on multiple channels, the STA shall transmit the frames on a single channel before continuing onto the next channel in the configured list of channels
iv)
All Location Track Notification frames transmitted on a single channel shall be transmitted with a minimum gap specified by the Burst Interframe Interval field.

v)
A STA can never be stationary and in-motion at the same time, and therefore only the Normal Interval field or the In-Motion Interval field apply at any given moment.

d)
Tracking Duration

i)
The STA shall transmit Location Track Notification frames until the Tracking Duration duration is reached. 

ii)
The duration starts as soon as the STA sends a Configuration Location Response frame with a Location Status value of Success. 

iii)
If the Tracking Duration is non-zero value the STA shall transmit Location Track Notification frames, based on the Normal and In-Motion Report Interval field values, until the duration ends or is configured to terminate transmission as described in 11.22.4.1.

iv)
If the Tracking Duration is 0 the STA shall continuously transmit Location Track Notification frames as defined by Normal and In-Motion Report Interval field values until configured to stop sending the frames as described 11.22.4.1. 

e)
ESS Detection

i)
The ESS Detection Interval field is specified in the Location Indication Parameters subelement configured by the Location Configuration Request frame. The ESS Detection Interval defines how often the STA should check for beacons transmitted by one or more APs belonging to the same ESS that configured the STA.

ii)

If no beacons from the ESS are received during this interval, the STA shall terminate transmission of Location Track Notification frames. 

f)
Location Indication Options



i) If the Location Indication Options subelement is included in the latest Location Configuration Request frame, the STA shall include in the Location Track Notification frames, the result of the latest successful beacon measurement that was performed using the requested Beacon Measurement Mode contained in the Location Indications Options subelement.

ii) If the STA has never performed a successful beacon measurement using the requested Beacon Measurement Mode prior to transmission of the Location Track Notification frame, the STA shall perform the beacon measurement using the requested Beacon Measurement Mode and include the results of that measurement in Location Track Notification frames. 
iii) After a successful Location Configuration Request that included the Location Indication Options subelement, a STA should continue to perform beacon measurement as defined by the Beacon Measurement Mode periodically. How often and under what circumstances the STA performs this measurement is out of scope of this feature but it is recommended that the STA perform beacon measurement at an interval of between 1 to 5 times the Location Indication Interval value.

iv) If the Location Indication Options subelement is not included in the latest Location Configuration Request frame, the STA shall not include any beacon measurements in the Location Track Notification frame
g) Location Indication Broadcast Data Rate

i)
The STA shall transmit Location Track Notification frames at the data rate specified in this subelement.

h)
Time of Departure

i)
If dot11MgmtTODEnabled is set to true, the STA shall transmit this subelement in the Location Track Notification frame.

ii)
For all location tracking frames transmitted by a STA following a successful configuration, the Time of Departure subelement TOD Clock Rate field shall be set to the same value.

iii)
If the STA has multiple antennas, it shall transmit using an approximation to an omni-directional pattern.

NOTE — The values of the fields in the Time of Departure subelement are measured by the PHY in real-time, then passed without real-time requirements to the MAC via the TXSTATUS parameter of the PHY-TXSTATUS.confirm primitive.

The diagram in Figure v11-17c below shows an example of Location Track Notification frame transmission, for a STA configured to transmit on 3 channels, with 3 frames per channel. In this example, a Normal Transmit Interval and Normal number of frames per channel are shown. When a STA is capable of motion detection and is in motion, the In-Motion Report Interval and In-Motion number of frames per channel would apply.

Figure 11-17c—STA transmission on 3 channels, 3 frames per channel with Normal Report Interval
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