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6.5.6
WLAN-based Positioning

This section defines support for positioning using measurements related to WLAN access points.

<Text omitted>
6.5.6.2
WLAN Location Information Elements

–
WLAN-MeasurementInformation

-- ASN1START

WLAN-MeasurementInformation-r13 ::= SEQUENCE {


measurementReferenceTime-r13

UTCTime





OPTIONAL,


wlan-MeasurementList-r13


WLAN-MeasurementList-r13
OPTIONAL,


...

}

WLAN-MeasurementList-r13 ::= SEQUENCE (SIZE(1..maxWLAN-AP-r13)) OF WLAN-MeasurementElement-r13

WLAN-MeasurementElement-r13 ::= SEQUENCE {


wlan-AP-Identifier-r13

WLAN-AP-Identifier-r13,


rssi-r13




INTEGER (-127..128)




OPTIONAL,


rtt-r13





WLAN-RTT-r13





OPTIONAL,


apChannelFrequency-r13

INTEGER (0..256)




OPTIONAL,


servingFlag-r13



BOOLEAN







OPTIONAL,


...,

[[
wlan-AP-PosInfo-r14 
WLAN-AP-PositioningInformation-r14 
OPTIONAL

]]
}

WLAN-AP-Identifier-r13 ::= SEQUENCE {


bssid-r13




OCTET STRING (SIZE (6)),


ssid-r13




OCTET STRING (SIZE (1..32))


OPTIONAL,


...

}

WLAN-RTT-r13 ::= SEQUENCE { 


rttValue-r13     INTEGER (0..16777215),


rttUnits-r13     ENUMERATED { 
microseconds,










hundredsofnanoseconds,










tensofnanoseconds,










nanoseconds,










tenthsofnanoseconds,










... },


rttAccuracy-r13  INTEGER (0..255)







OPTIONAL,


...

}

WLAN-AP-PositioningInformation-r14 ::= SEQUENCE {


locationDataLCI-r14 



LocationDataLCI-r14 

OPTIONAL,

locationDataZ-r14                 
LocationDataZ-r14  
 

OPTIONAL,


locationExpectedToMove-r14 


INTEGER (0..3)



OPTIONAL,


civicLocation-r14 




CivicLocation-r14


OPTIONAL,


relativeAccuracy-r14 



RelativeAccuracy-r14
 
OPTIONAL,

supportsFTM-r14 




BOOLEAN 




OPTIONAL,

...

}
LocationDataLCI-r14 ::= SEQUENCE {


latitudeUncertainty-r14 


BIT STRING (SIZE (6)),


latitude-r14 





BIT STRING (SIZE (34)),


longitudeUncertainty-r14 


BIT STRING (SIZE (6)),


longitude-r14





BIT STRING (SIZE (34)),


altitudeUncertainty-r14  


BIT STRING (SIZE (6)),


altitude-r14 





BIT STRING (SIZE (30)),


datum-r14 






BIT STRING (SIZE (8)),


...

}

LocationDataZ-r14 ::= SEQUENCE {

    floorNumber-r14





INTEGER (-8192..8191),

heightAboveFloor-r14 



INTEGER (-8388608..8388607)
OPTIONAL,

heightAboveFloorUncertainty-r14 
INTEGER (0..31)



OPTIONAL
}

CivicLocation-r14 ::= SEQUENCE {


countryCode-r14 



OCTET STRING (SIZE (2)),


civicAddressElementList-r14 
CivicAddressElementList-r14,

...
}
CivicAddressElementList-r14 ::= SEQUENCE (SIZE (1..128)) OF CivicAddressElement-r14
CivicAddressElement-r14 ::= SEQUENCE {


caType-r14 



INTEGER(0..511),


caValue-r14 


OCTET STRING (SIZE (1..256)),


...

}
RelativeAccuracy-r14 ::= SEQUENCE {

    referenceAP-r14 

WLAN-AP-ID-r14, 
    horizontalError-r14 
INTEGER (0..15),

    verticalError-r14 

INTEGER (0..15)
}
WLAN-AP-ID-r14 ::= SEQUENCE {


wlan-AP-MacAddress-r14 


BIT STRING (SIZE (48)),


...

}
maxWLAN-AP-r13


INTEGER ::= 64

-- ASN1STOP

	WLAN-MeasurementInformation field descriptions

	measurementReferenceTime

This field provides the UTC time when the WLAN measurements are performed and should take the form of YYMMDDhhmmssZ.

	wlan-MeasurementList

This field provides the WLAN measurements for up to 64 WLAN APs.

	wlan-AP-Identifier

This field provides the BSSID and optionally the SSID of the wireless network served by the WLAN AP [26].

	rssi

This field provides the AP signal strength (RSSI) of a beacon frame, probe response frame or measurement pilot frame measured at the target in dBm.

	Rtt

This field provides the measured round trip time between the target device and WLAN AP and optionally the accuracy expressed as the standard deviation of the delay. Units for each of these are 1000ns, 100ns, 10ns, 1ns, and 0.1ns.

	apChannelFrequency

This field provides the AP channel number identification of the reported WLAN AP.

	servingFlag

This parameter indicates whether a set of WLAN AP measurements were obtained for a serving WLAN AP (TRUE) or a non-serving WLAN AP (FALSE). A target device with multiple radio support may indicate more than one type of serving access for the same time instant.

	rttValue

This field specifies the Round Trip Time (RTT) measurement between the target device and WLAN AP in units given by the field rttUnits. 

	rttUnits

This field specifies the Units for the fields rttValue and rttAccuracy. The available Units are 1000ns, 100ns, 10ns, 1ns, and 0.1ns.

	rttAccuracy

This field provides the estimated accuracy of the provided rttValue expressed as the standard deviation in units given by the field rttUnits.

	wlan-AP-PosInfo
This field provides the WLAN AP positioning information as broadcasted by the AP.
· locationDataLCI

This field provides the location of the WLAN AP in the form of Location Configuration Information (LCI) defined in [yy] and includes the following subfields:

latitudeUncertainty:    6-bits indicating the number of valid bits in the fixed-point value of latitude.
                                   (A value of 0 is reserved to indicate that the uncertainty is unknown; values greater
 than 34 are reserved.) Its relation with the corresponding value in degrees is

 expressed with the following formula:

 latitudeUncertainty = 8 - ceil(log2(uncertainty in degrees))
latitude:                      A 34-bits fixed point value consisting of 9-bits of integer and 25-bits of fraction

 indicating the Latitude (+/- 90 degrees) of the AP.
longitudeUncertainty: 6-bits indicating the number of valid bits in the fixed-point value of longitude.
                                   (A value of 0 is reserved to indicate that the uncertainty is unknown; values greater
 than 34 are reserved.) Its relation with the corresponding value in degrees is

 expressed with the following formula:

                                   longitudeUncertainty = 8 - ceil(log2(uncertainty in degrees)) 
longitude:                   A 34-bits fixed point value consisting of 9-bits of integer and 25-bits of fraction

 indicating the Longitude (+/- 180 degrees) of the AP.

altitudeUncertainty:    6-bits indicating the number of valid bits in the altitude.
                                   (A value of 0 is reserved to indicate that the uncertainty is unknown; values greater
 than 30 are reserved.) Its relation with the corresponding value in meters is

 expressed with the following formula:

                                   altitudeUncertainty = 21 - ceil(log2( uncertainty in meters))
altitude:                      A 30-bit fixed point value consiting of 22-bits of integer and 8-bits of fraction indicating
 the altitude of the AP.
datum:                       3-bits indicating the map datum used for the coordinates. Defined codes are:
                                  1: World Geodetic System 1984 (WGS-84)
                                  2: North American Datum 1983 (NAD-83) with North American Vertical Datum 1988
(NAVD-88)
                                  3: North American Datum 1983 (NAD-83) with Mean Lower Low Water (MLLW)

vertical datum.
· locationDataZ

This field provides the Z location of the AP in the form of Location Data Z defined in [yy] and includes the following subfields:

floorNumber:
This sub-field provides the floor number information of the WLAN AP. A higher value indicates a higher floor, and the integer approximates the floor number labels used at the venue (e.g., in stairwells and elevators, if present). The field is encoded as a 2s complement integer with units of 1/16-th of a floor. The value –8192 indicates an unknown floor number. The value 8191 indicates the target device’s floor is 8191/16 floors or more. The value –8191 indicates the target device’s floor is –8191/16 floors or less.
heightAboveFloor:
Height of the AP from the floor. The field is coded as a 2s complement integer with units of 1/4096 m. The value –8388608 indicates an unknown AP height above floor. The value –8388607 indicates the height of the AP above the floor is –8388607/4096 m or less. The value 8388607 indicates the height of the AP above the floor is 8388607/4096 m or more.
heightAboveFloorUncertainty: 

Uncertainty for heightAboveFloor. 

A value of 0 indicates an unknown heightAboveFloor.uncertainty. Values 25 or higher are reserved. A value from 1 to 24 indicates that the actual heightAboveFloor, a, is bounded according to:
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where
h is the value in units of 1/4096 m of the heightAboveFloor, and
u is the value of the heightAboveFloorUncertainty field.
If the heightAboveFloor field indicates an unknown heightAboveFloor, heightAboveFloorUncertainty is set to 0.

· locationExpectedToMove
This field indicates whether the AP is expected to change its location. The value 1 indicates that the AP is expected to change its location. The value 0 indicates that the AP is not expected to change its location. The value 2 indicates that the AP’s movement patterns are unknown.
· civicLocation
This field provides a civic location based on [zz] and includes the following subfields:
countryCode: This parameter provides the two-letter ISO 3166 country code in capital ASCII letters, e.g., DE or US.
caType:          This field defines the civic address type as defined in [zz].
caValue:         This field defines the civic address value, as described in [zz]. As defined in [zz], this field shall be encoded as UTF-8 and may employ mixed case.
· relativeAccuracy
This field provides the location accuracy of the AP relative to a reference AP, as defined in [yy].
referenceAP:
Indicates which AP is the reference AP.

horizontalError:
Indicates the horziontal accuracy of the AP position, relative to the reference AP. Where p in the value of this field, this indicates a relative horizontal error of 2^(p-8). The value 14 indicates a relative horizontal error of greater than 32 m. The value 15 indicates an unknown relative horizontal error.

verticalError:
Indicates the vertical accuracy of the AP position, relative to the reference AP. Where p in the value of this field, this indicates a relative verical error of 2^(p-8) m. The value 14 indicates a relative vertical error of greater than 32 m. The value 15 indicates an unknown relative vertical error.
· supportsFTM

This field indicates whether the WLAN AP supports FTM.


6.5.6.3
WLAN Location Information Request

–
WLAN-RequestLocationInformation
The IE WLAN-RequestLocationInformation is used by the location server to request WLAN measurements from a target device.

-- ASN1START

WLAN-RequestLocationInformation-r13 ::= SEQUENCE {


requestedMeasurements-r13
BIT STRING {













rssi

(0),












rtt


(1),












apPosInfo
(2)} (SIZE(1..8)),

...
}

-- ASN1STOP

	WLAN-RequestLocationInformation field descriptions

	requestedMeasurements 

This field specifies the WLAN measurements requested. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is requested; a zero‑value means not requested. The following measurement requests can be included.

rssi: 
              AP signal strength at the target

rtt: 
              Round Trip Time between target and AP
apPosInfo:      AP’s positioning related information, e.g., location, civic address, etc., as broadcasted by the AP


6.5.6.4
WLAN Capability Information

–
WLAN-ProvideCapabilities
The IE WLAN-ProvideCapabilites is used by the target device to provide its capabilities for WLAN positioning to the location server.

-- ASN1START

WLAN-ProvideCapabilities-r13 ::= SEQUENCE {


wlan-Modes-r13


BIT STRING
{ 
standalone

(0),












ue-assisted

(1)}
(SIZE (1..8)),


wlan-MeasSupported-r13
BIT STRING
{













rssi-r13

(0),












rtt-r13


(1),












apPosInfo-r14   (2)}
(SIZE(1..8)),


...
}
-- ASN1STOP

	WLAN-ProvideCapabilities field descriptions

	wlan-Modes

This field specifies the WLAN mode(s) supported by the target device. This is represented by a bit string, with a one value at the bit position means the WLAN mode is supported; a zero value means not supported.

	wlan-MeasSupported

This field specifies the measurements supported by the target device when accessing a WLAN. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is supported; a zero‑value means not supported. A zero-value in all bit positions in the bit string means only the basic WLAN positioning method is supported by the target device which is reporting of the WLAN identity. The following bits are assigned for the indicated measurements.

rssi: 
            AP signal strength at the target

rtt: 
            Round Trip Time between target and AP
apPosInfo:    AP’s positioning related information, e.g., location, civic address, etc., as broadcasted by the AP


6.5.6.5
WLAN Capability Information Request

–
WLAN-RequestCapabilities
The IE WLAN-RequestCapabilities is used by the location server to request WLAN positioning capabilities information from a target device.

-- ASN1START

WLAN-RequestCapabilities-r13 ::= SEQUENCE {


...

}

-- ASN1STOP

6.5.6.6
WLAN Error Elements
–
WLAN-Error
The IE WLAN-Error is used by the location server or target device to provide error reasons for WLAN positioning to the target device or location server, respectively.

-- ASN1START

WLAN-Error-r13 ::= CHOICE {


locationServerErrorCauses-r13

WLAN-LocationServerErrorCauses-r13,


targetDeviceErrorCauses-r13


WLAN-TargetDeviceErrorCauses-r13,


...

}

-- ASN1STOP

–
WLAN-LocationServerErrorCauses
The IE WLAN-LocationServerErrorCauses is used by the location server to provide error reasons for WLAN positioning to the target device.

-- ASN1START

WLAN-LocationServerErrorCauses-r13 ::= SEQUENCE {


cause-r13







ENUMERATED
{undefined,
...},


...
}

-- ASN1STOP

–
WLAN-TargetDeviceErrorCauses
The IE WLAN-TargetDeviceErrorCauses is used by the target device to provide error reasons for WLAN positioning to the location server.

-- ASN1START

WLAN-TargetDeviceErrorCauses-r13 ::= SEQUENCE {


cause-r13







ENUMERATED {undefined,















requestedMeasurementsNotAvailable,















notAllrequestedMeasurementsPossible,















...















},


wlan-AP-RSSI-MeasurementNotPossible-r13



NULL

OPTIONAL,


wlan-AP-RTT-MeasurementNotPossible-r13



NULL

OPTIONAL,


...,

[[
wlan-AP-PositioningInformationNotAvailable-r14 
NULL 

OPTIONAL

]]
}

-- ASN1STOP

	WLAN-TargetDeviceErrorCauses field descriptions

	Cause

This field provides a WLAN specific error cause. If the cause value is ‘requestedMeasurementsNotAvailable’, none of the requested WLAN measurements could be provided and no further information needs to be included. If the cause value is ‘notAllRequestedMeasurementsPossible’, the target device was not able to provide all requested WLAN measurements (but may be able to provide some measurements). In this case, the target device should indicate those measurements that could not be obtained.


End
