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Make the following changes to  section 7.3.2.22.12:
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
	Accuracy Estimate
(optional)


Octet: 



variable


variable

Figure 7-68q3—Location Civic Report field format
The Civic Location field is a variable length field with the following format:

	Length
	Civic Location Value


Octets: 




1


variable

The Civic Location Value sub-field is a variable octet field and the format of the data is containing civic address elements defined in IETF RFC 4776-2006 and extensions to it. 
The Accuracy Estimate field is either a 7 or a 9 octet optional field. The format of the Accuracy Estimate field is described below: 

	Type
	Accuracy


Octets:


1

variable

The Type field is a 1 octet field with the following values:
	Type
	Meaning
	Description

	0
	(x,y,z) estimate
	An (x,y,z) position estimate from the civic address or a relative position within the civic address specified by the Civic Location field

	1
	Arch Band
	An Arch Band shape of location estimate with the center being the civic address or a relative location within the civic address specified by the Civic Location field

	2-7
	Reserved
	


When type equals 0, the Accuracy field has the following format:
	Location Accuracy X-estimate
	Location Accuracy Y-estimate
	Location Accuracy Z-estimate
	Civic Location


Octets:


2

2


2

variable
The Location Accuracy X-estimate field is an estimated accuracy in the X-dimension in 0.1 meter increments, defined by a little endian 16 bit unsigned integer. For example, an accuracy estimate of +/- 5 meters is represented by the number X'32'. If the location accuracy estimate in the X-dimension is unknown the field is set to 65535.

The Location Accuracy Y-estimate field is an estimated accuracy in the Y-dimension in 0.1 meter increments, defined by a little endian 16 bit unsigned integer. For example, an accuracy estimate of +/- 5 meters is represented by the number X'32'. If the location accuracy estimate in the Y-dimension is unknown the field is set to 65535.

The Location Accuracy Z-estimate field is an estimated accuracy in the Z-dimension in 0.1 meter increments, defined by a little endian 16 bit unsigned integer. For example, an accuracy estimate of +/- 5 meters is represented by the number X'32'. If the location accuracy estimate in the Z-dimension is unknown the field is set to 65535.

When type equals 1, the Accuracy field has the following format:
	Inner Radius
	Outer Radius
	Angle
	Azimuth


Octets: 


2

2


2


2

The Inner Radius is an estimated closest distance between the STAs involved in the measurement. The distance is expressed in 0.1 meter increments, defined by a little endian 16 bit unsigned integer.
The Outer Radius is an estimated furthest distance between the STAs involved in the measurement. The distance is expressed in 0.1 meter increments, defined by a little endian 16 bit unsigned integer.
The Angle specifies the opening of the arch band. The angle is expressed in 0.1 grade increments, defined by a little endian 16 bit unsigned integer. The value of the field is between 0 and 360.
The Azimuth defines the beginning of the opening of the Arch Band measured clockwise from True North. Azimuth is set to 65535 when the Angle has a value of 360.



Introduction


This proposal addresses issues with Location Civic Report, including CID #108


This proposal is based on Draft P802.11v_D5.01





The following problems are identified regarding Location Civic Report:





1. P34L39 says: “The coordinate system used for the location accuracy X, Y, Z estimate fields is defined in the location value as described in IETF RFC 4776-2009.”


RFC4776 does not define any coordinate system or datum, nor does it talk about location value. If the intention is to have X, Y, Z be the axis of a three dimentional Cartesian coordinate system, with the X axis being the E-W, Y the N-S and Z the altitude (eg  above ground or floor number), that has to be specified in the document.





2. P34L40 says: “The location accuracy X, Y, Z estimate fields are with respect to the reported location of the STA as defined in the Location Value field.”


There is no Location Value field defined in the draft specification (nor in 802.11k-2008).





3. A Civic Location describes an area, where the exact contour of the area delimited by the given civic address may not be known for STAs and it is currently not known by digital map applications (the exact delimiters reside in the city registries). Even if the coordinate system is defined (as suggested above or some other way), it is not clear for a STA what the (x,y,z) values mean: does it mean that it is positioned (x,y,z) from the contour of the area delimited by the civic address or does it mean that it is positioned (x,y,z) from the exact location of the STA making the measurement? If the former, then an applicability statement has to be inserted stating that the (x,y,z) estimates must only be taken into consideration if the exact contours of the area delimited by the civic address are known to the STA receiving the report. If the latter, then the civic location field must contain a reference point (within the civic address) and the STA receiving the report must only take the location accuracy estimates into consideration if it understands what the reference point is.





4. A position (x,y,z) can only be estimated if there are multiple sensors sharing the measurement reports and multilateration is used for location estimate. If there is only one sensor, then the location estimate based on time difference of arrival measurements will most typically result in an (partial) arch band around the STA making the measurement. An Enterprise environment is likely to have multiple sensors and a location estimate can be done using multilateration. This however is not a valid assumption for public spaces. The standard should have a means to accommodate both.





5. The Civic Location is a variable length field. RFC4776 specifies CAType values, but the length field present in RFC4776 specifies the length of the DHCP option itself, which carries the Civic Location. If the RFC4776 defined Civic Location is not transported using DHCP, then the type, code and legth fields are not present either. Since the length field is DHCP specific, 802.11v has to have its own field specifying the length. 





The submission addresses points 4 and 5 above. Point 3 should be addressed by a correct reference to the relative location IETF draft. Points 1 and 2 are left to the group to address.
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