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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
	Civic Location Type
	Location Service Interval Units
	Location Service Interval
	Optional Subelements

	Octets:
	1
	1
	1
	2
	variable

	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 Civic Location Type field contains the format of location information in the Location Civic Report, as indicated in Table 7-29p1.
	Table 7-29p1—Civic Location Type



	Civic Location Type Value
	Description

	0
	RFC4776-2006; includes all subsequent RFCs that define additional CA Types

	1
	Vendor Specific

	2-255 
	Reserved


When the Civic Location Type value is Vendor Specific, a Vendor Specific sub-element is included in the Optional Sub-elements field that identifies the Organization Identifier corresponding to the Civic Location Type. 

The Location Service Interval Units field contains the units for the Location Service Interval field, as indicated in Table 7-29p2.
	Table 7-29p2—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.

The Optional Subelements field format contains zero or more subelements, each consisting of a one octet Subelement ID field, a one octet Length field and a variable length Data field, as shown in Figure 7-95p. The optional subelements are ordered by non-decreasing Subelement ID.

The Subelement ID field values for the defined optional subelements are shown in Table 7-29p3. A Yes in the Extensible column of a subelement listed in Table 7-29p3 indicates that the length of the subelement might be extended in future revisions or amendments of this standard. When the Extensible column of an element is Subelement, then the subelement might be extended in future revisions or amendments of this standard by defining additional subelements within the subelement. See 9.14.2.
	Table 7-29p3—Optional Subelement IDs for Location Civic Request



	Subelement ID
	Name
	Length field
(octets)
	Extensible

	0-220
	Reserved
	
	

	221
	Vendor Specific
	1 to 237
	

	222-255
	Reserved
	
	


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.

	
	
	
	

	
	Civic Location Type
	Optional Subelements
	Civic Location

	Octets:
	1
	variable
	variable

	Figure 7-68q3—Location Civic Report field format


The Civic Location Type field contains the format of location information in the Civic Location field, as indicated in Table 7-29p1.

When the Civic Location Type is RFC4776-2006, the Optional Sub-elements field can include the Location Reference, Location Shape, Map Image and Vendor Specific sub-elements as defined in Table 7-31l.

When the Civic Location Type value is Vendor Specific, a Vendor Specific sub-element is included in the Optional Sub-elements field that identifies the Organization Identifier corresponding to the Civic Location Type.

The Optional Subelements field format contains zero or more subelements, each consisting of a one octet Subelement ID field, a one octet Length field and a variable length Data field, as shown in Figure 7-95p. The optional subelements are ordered by non-decreasing Subelement ID.

The Subelement ID field values for the defined optional subelements are shown in Table 7-31l. A Yes in the Extensible column of a subelement listed in Table 7-31l indicates that the length of the subelement might be extended in future revisions or amendments of this standard. When the Extensible column of an element is Subelement, then the subelement might be extended in future revisions or amendments of this standard by defining additional subelements within the subelement. See 9.14.2.
	Table 7-31l—Optional Subelement IDs for Location Civic Report



	Subelement ID
	Name
	Length field
(octets)
	Extensible

	0
	Reserved
	
	

	1
	Location Reference
	Variable
	yes

	2
	Location Shape
	Variable
	Yes

	3
	Map Image
	Variable
	Yes

	4-220
	Reserved
	
	

	221
	Vendor Specific
	1 to 237
	

	222-255
	Reserved
	
	


The Location Reference subelement format is shown in Figure X-X below:

	
	
	
	

	
	Subelement ID
	Length
	Location Reference

	Octets:
	1
	1
	variable


The Location Reference is an ASCII string that defines a position on a floor that the relative location contained in the Location Shape subelement is offset from. A Location Reference value of 0 length indicates that the position of the Location Shape is top north west corner (i.e. 0,0) of the floor plan that the Location Shape is defined on.
The Location Shape subelement defines the position in meters, including uncertainty, of the entity being located. A Shape is specified with respect to either a 2-Dimensional or 3-Dimensional Coordinate Reference System where each point in the shape defines the direction from the Location Reference starting point. A positive X-axis value corresponds to an easterly direction relative to the Location Reference; a negative X-axis value corresponds to a westerly direction relative to the Location Reference; a positive Y-axis value corresponds to a northernly direction relative to the Location Reference; a negative Y-axis value corresponds to a southernly direction relative to the Location Reference and the Z-axis value corresponds to the altitude above the horizontal plane at the Location Reference.

The Location Shape subelement format is shown in Figure X-X2 below:

	
	
	
	
	

	
	Subelement ID
	Length
	Location Shape ID
	Location Shape Value

	Octets:
	1
	1
	1
	variable


The Location Shape ID is a one octet identifier that defines the shape contained in the subelement and is one of the values defined in Table Y-Y below:

	Location Shape ID
	Location Shape
	Length

	0
	Reserved
	

	1
	2-Dimension Point
	8

	2
	3-Dimension Point
	12

	3
	Circle
	12

	4
	Sphere
	16

	5
	Polygon
	Variable

	6
	Prism
	Variable

	7
	Ellipse
	18

	8
	Ellipsoid
	26

	9
	Arcband
	20

	10 – 255
	Reserved
	


The Location Shape Value formats for each corresponding Location Shape ID are as follows:

The 2-Dimension Point Location Shape Value format is defined in Figure X-Y1:

	
	
	

	
	X-coordinate
	Y-coordinate

	Octets:
	4
	4


The X-coordinate field is a 4 octet single precision floating point value.

The Y-coordinate field is a 4 octet single precision floating point value.

The 3-Dimension Point Location Shape Value format is defined in Figure X-Y2:

	
	
	
	

	
	X-coordinate
	Y-coordinate
	Z-coordinate

	Octets:
	4
	4
	4


The X-coordinate field is a 4 octet single precision floating point value.

The Y-coordinate field is a 4 octet single precision floating point value.

The Z-coordinate field is a 4 octet single precision floating point value.

The Circle Location Shape Value format is defined in Figure X-Y3:

	
	
	
	

	
	X-coordinate
	Y-coordinate
	Radius

	Octets:
	4
	4
	4


The X-coordinate field is a 4 octet single precision floating point value.

The Y-coordinate field is a 4 octet single precision floating point value.

The Radius field is a 4 octet single precision floating point value.

The Sphere Location Shape Value format is defined in Figure X-Y4:

	
	
	
	
	

	
	X-coordinate
	Y-coordinate
	Z-coordinate
	Radius

	Octets:
	4
	4
	4
	4


The X-coordinate field is a 4 octet single precision floating point value.

The Y-coordinate field is a 4 octet single precision floating point value.

The Z-coordinate field is a 4 octet single precision floating point value.

The Radius field is a 4 octet single precision floating point value.

The Polygon Location Shape Value format is defined in Figure X-Y5:

	
	
	

	
	Number of Points
	List of 2-Dimension Points

	Octets:
	1
	variable


The Number of Points field is a 1 octet unsigned integer that specifies the number of points defined in the polygon. The value 0 is reserved.

The List of 2-Dimension Points is a sequence of 2D Point field values that define the closed polygon.

The Prism Location Shape Value format is defined in Figure X-Y6:

	
	
	

	
	Number of Points
	List of 3-Dimension Points

	Octets:
	1
	variable


The Number of Points field is a 1 octet unsigned integer that specifies the number of points defined in the prism. The value 0 is reserved.

The List of 3-Dimension Points is a sequence of 3-Dimension Point field values that define the closed prism.

The Ellipse Location Shape Value format is defined in Figure X-Y7:

	
	
	
	
	
	

	
	X-coordinate
	Y-coordinate
	Angle
	Semi-Major Axis
	Semi-Minor Axis

	Octets:
	4
	4
	2
	4
	4


The X-coordinate field is a 4 octet single precision floating point value.

The Y-coordinate field is a 4 octet single precision floating point value.

The Angle field is a 2 octet unsigned integer between 0 and 359 degrees.

The Semi-Major Axis field is a 4 octet single precision floating point value.
The Semi-Minor Axis field is a 4 octet single precision floating point value.
The Ellipsoid Location Shape Value format is defined in Figure X-Y8:

	
	
	
	
	
	
	
	

	
	X-coordinate
	Y-coordinate
	Z-coordinate
	Angle
	Semi-Major Axis
	Semi-Minor Axis
	Semi-Vertical Axis

	Octets:
	4
	4
	4
	2
	4
	4
	4


The X-coordinate field is a 4 octet single precision floating point value.

The Y-coordinate field is a 4 octet single precision floating point value.

The Angle field is a 2 octet unsigned integer between 0 and 359 degrees.

The Semi-Major Axis field is a 4 octet single precision floating point value.

The Semi-Minor Axis field is a 4 octet single precision floating point value
The Semi-Vertical Axis field is a 4 octet single precision floating point value
The Arcband Location Shape Value format is defined in Figure X-Y9:

	
	
	
	
	
	
	

	
	X-coordinate
	Y-coordinate
	Inner Radius
	Outer Radius
	Start Angle
	Opening Angle

	Octets:
	4
	4
	4
	4
	2
	2

	
	
	
	
	
	
	


The X-coordinate field is a 4 octet single precision floating point value.

The Y-coordinate field is a 4 octet single precision floating point value.

The Inner Radius field is a 4 octet single precision floating point value.

The Outer Radius field is a 4 octet single precision floating point value.

The Start Angle field is a 2 octet unsigned integer between 0 and 359.

The Opening Angle field is a 2 octet unsigned integer between 0 and 359.
The Map Image subelement contains a map reference that is used in combination with the Location Reference and Location Shape. The format of the subelement is shown below:

	
	
	
	
	

	
	Subelement ID
	Length
	Map Type
	Map URL

	Octets:
	1
	1
	1
	variable


 The Map Type field is a one octet unsigned integer taken from Table X-Y5 that defines the type of map referred to by the Map URL field.
	Map Type Value
	Map Type

	0
	URL Defined

	1
	Png

	2
	Gif

	3
	Jpeg

	4
	Svg

	5
	dxf

	6
	Dwg

	7
	Dwf

	8
	cad

	9
	Tiff

	10
	gml

	11
	Kml

	12
	Bmp

	13
	Pgm

	14
	ppm

	15
	Xbm

	16
	Xpm

	17
	ico

	18 – 255
	Reserved


The Map Type field value “URL Defined” indicates the Map URL field value has a file extension, defined as a mime type and is self-descriptive. 
The Map URL is a variable-length field formatted in accordance with IETF RFC 3986-2005 and provides the location of a floor map.
The Civic Location field is a variable octet field and contains the location information in the format as indicated in the Civic Location Type field.

11.10.8.9 Location Civic report

If dot11RRMCivicMeasurementEnabled is 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 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 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 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.

If dot11RRMCivicMeasurementEnabled is true and a STA has its own location available in one or more location formats, as defined in Table 7-29p1, and includes Civic Location Type Value 0, indicating "RFC4776-2006", it shall set the Civic Location field to 1 in the Extended Capabilities information element.
If the Location Civic Report contains the Location Reference and Location Shape subelements, the receiving STA may use the information specified in those subelements in combination with the Civic Location field value for additional granularity on the position reported in the Civic Location field.
If the Location Civic Report contains the Map Image subelement, the receiving STA’s SME may retrieve the floor plan specified by the Map URL field. The method to retrieve the floor plan specified by the Map URL field is out of scope of this document.
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