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7.3.2.66 Location Parameters element

7.3.2.66.2 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 v45.

	
	
	
	
	
	
	

	
	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 v45—Location Indication Parameters subelement


The Subelement ID field contains the value for Location Indication Parameters as defined in Table v22.

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 11.20.4.1. 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 v23.

	Table v23—Report Interval Units Field



	Report Interval Units 
	Description

	0
	Milliseconds

	1
	Seconds

	2
	Minutes

	3
	Hours

	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 and dot11MgmtOptionMotionDetectionEnabled is set to true. 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 11.20.4.2 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 11.20.4.2 procedures. The ESS Detection Interval field is not used when the ESS Detection Interval field value is set to 0.

11.20.4 Location track procedures

11.20.4.1 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 Location Configuration Request frame may be a broadcast or individually addressed frame. A STA that supports location and receives a broadcast Location Configuration Request frame shall only send a unicast 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, a new Location Configuration Request frame shall override any previously received Location Configuration Request 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. 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. Location Track Notification frames shall be transmitted to the Indication Multicast Address with the BSSID field set to the wildcard BSS. 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.

11.20.4.2 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 v123. 

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 11.20.4.1:

a)
Location Indication Channels

i)
This subelement indicates the channels on which the STA shall transmit during normal or in-motion intervals.

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, for each interval specified by the Normal Report Interval field , the STA shall transmit on each channel, the number of Location Track Notification frames specified by the Normal number of frames per channel field.

ii)
If dot11MgmtOptionMotionDetectionEnabled is set to true and the STA is in motion, for each interval specified by the In-Motion Report Interval field, the STA shall transmit on each channel, the number of Location Track Notification frames specified by the In-Motion number of frames per channel field.

iii)
If a STA is configured to transmit on multiple channels for either Normal or In-Motion Report intervals, the STA shall transmit the frames on a single channel before continuing onto the next 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.

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. 

e)
ESS Detection



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

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 Broadcast Data Rate

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

g)
Time of Departure

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

ii)
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 v123 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 v123—STA transmission on 3 channels, 3 frames per channel with Normal Report Interval.
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