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1 Reason for Change

This CR is to propose the method for supporting UE-assisted sub-state positioning which is an agreed requirement ‘LPP-MLI-027’ as written below. Note that this CR only covers the pedestrian motion sub-state described in LPPe2.0 RD (Section B.4) and two major contributions are described as follows. 

(1) In case that the target device can provide its pedestrian motion sub-state in itself, it can send them to the location server as location information. For this purpose, in this CR, several kinds of pedestrian motion sub-state (e.g. hold, on phone call, in pocket, swing, elevator, escalator etc.) are added to the existing secondary motion state defined in the OMA-LPPe-Sensor-MotionStateList.

(2) In case that it can provide the available sensor measurements, not its pedestrian motion sub-state, it can send them to the location server as measurement information. In this CR, the available measurements for determining its pedestrian motion sub-state are defined.   
	LPP-MLI-027
	LPPe SHALL support UE-assisted motion sub-state positioning.

Informational Note 1: UE-assisted motion sub-state positioning may include pedestrian sub-states such as for example particular poses or scenarios (e.g., hold, swing, on phone call, in pocket, walking up/down stairs, riding an elevator, escalators, etc.).

Informational Note 2: The requirement relates to use case B.4.
	2.0


2 Impact on Backward Compatibility

None
3 Impact on Other Specifications

None
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Review and Agree to this CR and apply the proposed changes to LPPe 2.0 TS if it is acceptable.
6 Detailed Change Proposal

Change 1:  Request/Provide (1) pedestrian motion sub-state or (2) sensor measurement 
in case of UE-assist motion sub-state positioning 
6.5.10 Sensor Positioning
5.2.1.1 Sensor Assistance Data

–
OMA-LPPe-Sensor-ProvideAssistanceData

The OMA-LPPe-Sensor-ProvideAssistanceData is used to provide assistance for sensor-based methods.

-- ASN1START

OMA-LPPe-Sensor-ProvideAssistanceData ::= SEQUENCE {


...,


atmosphericPressureAD
OMA-LPPe-AtmosphericPressureAD
OPTIONAL
}

-- ASN1STOP

	OMA-LPPe-Sensor-ProvideAssistanceData  field descriptions

	atmosphericPressureAD
This field is used to provide reference atmospheric pressure at nominal sea level, EGM96 to the target.


5.2.1.2  Sensor Assistance Data Elements

- 
OMA-LPPe-AtmosphericPressureAD. 

The OMA-LPPe-AtmosphericPressureAD is used to provide reference atmospheric pressure at sea level, EGM96 to the target.

-- ASN1START

OMA-LPPe-AtmosphericPressureAD ::= SEQUENCE {

referencePressure



INTEGER (-1024..1023),


period

SEQUENCE {





pressureValidityPeriod


OMA-LPPe-ValidityPeriod,





referencePressureRate


INTEGER (-128..127)

OPTIONAL,





...





}

OPTIONAL,


area

SEQUENCE {





pressureValidityArea


OMA-LPPe-PressureValidityArea, 





gN-pressure





INTEGER (-128..127)

OPTIONAL,





gE-pressure





INTEGER (-128..127)

OPTIONAL,





...





}

OPTIONAL,


...

}
OMA-LPPe-PressureValidityArea ::= SEQUENCE {


centerPoint


Ellipsoid-Point, -- coordinates of the center of the rectangular validity area


validityAreaWidth


INTEGER (1..128), -- units in Kilometers

validityAreaHeight


INTEGER (1..128), -- units in Kilometers


...

}

-- ASN1STOP
	OMA-LPPe-AtmosphericPressureAD  field descriptions

	referencePressure
This field specifies the atmospheric pressure (hPa) at sea level, EGM96 to the target. If pressureValidityArea is provided, the referencePressure applies to the center of the pressureValidityArea. The pressure within the pressureValidityArea outside the center can be calculated using the pressure gradients (gN-pressure and gE-pressure) if provided. If no northward and eastward pressure gradients are provided, the pressure is assumed to be constant throughout the pressureValidityArea. If no referencePressureRate is provided, the pressure is assumed to be constant at each location throughout the pressureValidityPeriod. The scale factor is 0.1 hPa. The value is added to the nominal pressure of 1013hPa.

	pressureValidityPeriod
This field specifies the start time and duration of the reference pressure validity period. If this parameter is not present, the atmospheric pressure assistance data is valid only at precisely the time the assistance data is received at the target.

	referencePressureRate

This field specifies the rate of change of pressure. When this field is included, the referencePresssure applies only at the start of the pressureValidityPeriod. The scale factor is 10 Pa/hour,

	pressureValidityArea
This field specifies the area within which the provided atmospheric reference pressure is valid. If this field is not present, the provided atmospheric reference pressure is only valid at the target’s position at the moment the atmospheric reference pressure is provided.

The pressure validity area is a rectangle defined by its Center Point (centerPoint), width (validityAreaWidth) and height (validityAreaHeight). Width is measured from the center along the latitude and height is measured from the center along the longitude. Width and height are measured as the total width and height of the rectangle. The scale factor is Km.  

	gN-pressure
This field specifies the northward gradient of the reference pressure calculated from the center of the pressureValidityArea. The scale factor is 10 Pa/Km. If this field is not provided, the gradient is assumed to be zero. 

	gE-pressure
This field specifies the eastward gradient of the reference pressure calculated from the center of the pressureValidityArea. The scale factor is 10 Pa/Km. If this field is not provided, the gradient is assumed to be zero.


5.2.1.3 Sensor Assistance Data Request

–
OMA-LPPe-Sensor-RequestAssistanceData

The OMA-LPPe-Sensor-RequestAssistanceData is used to request assistance for sensor-based methods.

-- ASN1START

OMA-LPPe-Sensor-RequestAssistanceData ::= SEQUENCE {


...,


pressureSensorAD




OMA-LPPe-PressureSensorAD
OPTIONAL
}

-- ASN1STOP

5.2.1.4 Sensor Assistance Data Request Elements

- 

OMA-LPP-PressureSensorAD. 
The OMA-LPPe-PressureSensorAD is used to request atmospheric reference pressure assistance data.

-- ASN1START

OMA-LPPe-PressureSensorAD ::= SEQUENCE {


...

}

-- ASN1STOP
5.2.1.5 Sensor Location Information

–
OMA-LPPe-Sensor-ProvideLocationInformation

The OMA-LPPe-Sensor-ProvideLocationInformation is used to provide location information for sensor-based methods.

-- ASN1START

OMA-LPPe-Sensor-ProvideLocationInformation ::= SEQUENCE {


motionStateList


OMA-LPPe-Sensor-MotionStateList 
OPTIONAL,


sensorError



OMA-LPPe-Sensor-Error



OPTIONAL, 
-- version 2.0 extension elements

 ver2-0-sensorMeasurementList 
SEQUENCE (SIZE(1..8)) OF







OMA-LPPe-ver2-0-Sensor-MeasurementList
OPTIONAL,


 ver2-0-sensorMeasurementError
OMA-LPPe-ver2-0-Sensor-Error
OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-Sensor-ProvideLocationInformation  field descriptions

	motionStateList

This field is used to provide one or more motion states to the server. The motion state may indicate e.g. that the target is stationary or that it is moving in a car.

	sensorError

This field is used to provide error information on the sensor location information.

	 ver-2-0-sensorMeasurementList

This field provides the sensor measurements at the current time and/or for historic times.

	 ver-2-0-sensorMeasurementError

This field provides the sensor measurement error information when not all requested sensor measurements can be reported. This field should be included when some but not all requested measurements are reported and shall be included when no requested measurements are reported. 


5.2.1.6 Sensor Location Information Elements

–
OMA-LPPe-Sensor-MotionStateList

The OMA-LPPe-Sensor-MotionStateList carries target motion state information. The list allows for reporting up to eight motion state elements. Each element contains one primary motion state (the one with the highest sustained velocity) and optionally multiple secondary motion states in order to be able to describe, say, that the person carrying the target is walking (secondary motion) in a train (primary motion). The confidence represents the confidence of the primary motion state if no secondary motion state is included or the combination of primary+secondary, in case the secondary motion state is included.

-- ASN1START

OMA-LPPe-Sensor-MotionStateList ::= SEQUENCE (SIZE(1..8)) OF OMA-LPPe-Sensor-MotionStateElement

OMA-LPPe-Sensor-MotionStateElement ::= SEQUENCE {


primaryMotionState 

ENUMERATED{









unknown,









stationary,









pedestrian,









running,









cycling,









car,









train,









aeroplane,









boat,









fidgeting,









...









},


confidence 



INTEGER(0..99),


secondaryMotionState
BIT STRING { 









stationary 
(0),









pedestrian 
(1),









running 
(2),









cycling

(3),









car


(4),









train

(5),









aeroplane
(6),









boat

(7),









fidgeting
(8),
-- version 2.0 extension elements








ver2-0-hold

(9),









ver2-0-onphonecall (10),









ver2-0-inpocket
(11),








ver2-0-swing

(12),








ver2-0-elevator
(13),








ver2-0-escalator
(14)} (SIZE(1..16))
OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-Sensor-MotionStateList  field descriptions

	primaryMotionState

This field specifies the primary motion state, i.e. the one with the heighest sustained speed.

	Confidence

This field specifies the confidence that the target is in the indicated motion state (primary+secondary). 
Confidence is encoded as a truncated percentage. An encoded value of 0 therefore represents a confidence C where 0% <=C <1% percent. An encoded value of 1 represents a confidence C where 1%<=C<2%, and so on. An encoded value of 99 represents a confidence C where 99%<=C<100%.

	secondaryMotionState

This field specifies one or more seconday motion states. Secondary motion states are indicated by the bit string, in which each bit position indicates a distinct secondary motion.  The presence of two or more secondary motion states indicates that all occur simultaneously – e.g. fidgeting while stationary on a train.
Note: a secondary motion state which is set to false implies that the target is asserting that the motion state is not in effect.


–
OMA-LPPe-ver2-0-Sensor-MeasurementList
The OMA-LPPe-ver2-0-Sensor-MeasurementList is used to provide the server with the list of sensor measurements made by the target. Target may provide up to 8 sets of each sensor data according to its axis (the combination of 3-axis).
-- ASN1START

OMA-LPPe-ver2-0-Sensor-MeasurementList ::= SEQUENCE {


sensorID



OMA-LPPe-ver2-0-Sensor-Sensorid

OPTIONAL, --Cond IfKnown



sensorCategory


OMA-LPPe-ver2-0-Sensor-Category

OPTIONAL, --Cond IfKnown


sensorMeasurement

SEQUENCE (SIZE (1..64)) OF
OMA-LPPe-ver2-0-Sensor-sensorMeasurementElement
OPTIONAL,


...

}

OMA-LPPe-ver2-0-Sensor-sensorMeasurementElement ::= SEQUENCE {


stepFreq
INTEGER(0..63)

OPTIONAL, --Cond IfStep

accelVal
SEQUENCE (SIZE(1..8)) OF OMA-LPPe-ver2-0-Sensor-sensorMeasurementValue OPTIONAL, --Cond IfAccel

gyroVal

SEQUENCE (SIZE(1..8)) OF OMA-LPPe-ver2-0-Sensor-sensorMeasurementValue OPTIONAL, --Cond IfGyro

magVal

SEQUENCE (SIZE(1..8)) OF OMA-LPPe-ver2-0-Sensor-sensorMeasurementValue OPTIONAL, --Cond IfMagneto

baroVal

SEQUENCE (SIZE(1..8)) OF OMA-LPPe-ver2-0-Sensor-sensorMeasurementValue OPTIONAL, --Cond IfBaro




inclVal

SEQUENCE (SIZE(1..8)) OF OMA-LPPe-ver2-0-Sensor-sensorMeasurementValue OPTIONAL, --Cond IfInclino

proxVal

BOOLEAN

OPTIONAL, --Cond IfProx


...

}

OMA-LPPe-ver2-0-Sensor-sensorMeasurementValue ::= SEQUENCE {

relativeTimeStamp
INTEGER(0..1000)

OPTIONAL,

usedAxis
BIT STRING {
x
(0),









y
(1),









z
(2) }
(SIZE(1..4 ))

OPTIONAL,

maxValue
INTEGER(0..511)
OPTIONAL,

minValue
INTEGER(0..511)
OPTIONAL,

meanValue
INTEGER(0..511)
OPTIONAL,

stdValue
INTEGER(0..511)
OPTIONAL,

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	IfKnown
	The field is mandatory present if the target has the information; otherwise the field is not present.

	IfStep
	The field is mandatory present if the sensorTechnologies in OMA-LPPe-ver2-0-Sensor-Category is accel or step and has the information on the step frequency; otherwise the field is not present.

	IfAccel
	The field is mandatory present if the sensorTechnologies in OMA-LPPe-ver2-0-Sensor-Category is accel and has the information on gyroscope; otherwise the field is not present.

	IfGyro
	The field is mandatory present if the sensorTechnologies in OMA-LPPe-ver2-0-Sensor-Category is gyro and has the information on gyroscope; otherwise the field is not present.

	IfMagnetol
	The field is mandatory present if the sensorTechnologies in OMA-LPPe-ver2-0-Sensor-Category is magneto and has the information on magnetometer; otherwise the field is not present.

	IfBaro
	The field is mandatory present if the sensorTechnologies in OMA-LPPe-ver2-0-Sensor-Category is baro and has the information on barometer; otherwise the field is not present.

	IfInclino
	The field is mandatory present if the sensorTechnologies in OMA-LPPe-ver2-0-Sensor-Category is inclino and has the information on inclinometer; otherwise the field is not present.

	IfProx
	The field is mandatory present if the sensorTechnologies in OMA-LPPe-ver2-0-Sensor-Category is prox and has the information on proximity sensor; otherwise the field is not present.


	 OMA-LPPe-ver2-0-Sensor-MeasurementList field descriptions

	sensorID

This field identfies the sensor. 

	sensorCategory

This field specifies the category of the sensor being measured.

	sensorMeasurement

This field includes up to 64 sensor measurement sets.

	stepFreq
This field includes the step frequency of the target device’s user. The value indicates the step frequency from multi-axis accelerometer and/or step sensor each sampling time between last successive steps at the current time. Scale factor:10-1 Hz. Range:  [0, 6.4) Hz.

	accelVal
This field includes up to 8 measurement sets of multiple-axis accelerometer. Multiple-axis means one axis or any combination of up to 3-axis. The value indicates the norm of specific force from multiple-axis accelerometer each sampling time between last successive pedestrian steps at the current time. The statistic field of value sets is defined in the sensor measurement value (OMA-LPPe-ver2-0-Sensor-sensorMeasurementValue). Scale factor and range of each field are described as follows. 

maxValue  : the  maximum of all accelerometer values [Scale factor: 10-1. Bias: 0.Range: [0, 51.2) (unit: m/s2)]

          minValue : the minimum of all accelerometer values  [Scale factor: 10-1. Bias: 0. Range: [0, 51.2) (unit: m/s2)]

          meanValue : the mean of all accelerometer values [Scale factor: 10-1. Bias: 0. Range: [0, 51.2) (unit: m/s2)]

          stdValue : the standard deviation of all accelerometer values [Scale factor: 10-1. Bias: 0. Range: [0, 51.2) (unit: m/s2)]

       

	gyroVal
This field includes up to 8 measurement sets of multiple-axis gyroscope. Multiple-axis means one axis or any combination of up to 3-axis. The value indicates the norm of angular rate from multiple-axis gyroscope each sampling time between last successive pedestrian steps at the current time. A positive value of particular axis indicates that the device rotates in the counter-clockwise direction of the axis. The statistic field of value sets is defined in the sensor measurement value (OMA-LPPe-ver2-0-Sensor-sensorMeasurementValue). Scale factor and range of each field are described as follows. 

maxValue  : the  maximum of all gyroscope values [Scale factor: 2x10-2.Bias:-5.12.Range: [-5.12, 5.12) (unit: rad/s)]

          minValue : the minimum of all gyroscope values  [Scale factor: 2x10-2.Bias:-5.12. Range: [-5.12,5.12) (unit: rad/s)]

          meanValue : the mean of all gyroscope values [Scale factor: 2x10-2.Bias:-5.12. Range: [-5.12, 5.12) (unit: rad/s)]

          stdValue : the standard deviation of all gyroscope values [Scale factor: 10-2. Bias: 0. Range: [0, 5.12) (unit: rad/s)]

	magVal
This field includes up to 8 measurement sets of multiple-axis magnetometer. Multiple-axis means one axis or any combination of up to 3-axis. The value indicates the norm of magnetic field from multiple-axis magnetometer each sampling time between last successive pedestrian steps at the current time. A positive value of particular axis indicates that the device rotates in the counter-clockwiare direction of the axis. The statistic field of value sets is defined in the sensor measurement value (OMA-LPPe-ver2-0-Sensor-sensorMeasurementValue). Scale factor and range of each field are described as follows. 

maxValue  : the  maximum of all magnetometer values [Scale factor:4x10-1.Bias:-102.4. Range: [-102.4,102.4) (unit: μT)]

minValue : the minimum of all magnetometer values  [Scale factor:4x10-1.Bias:-102.4.Range: [-102.4, 102.4) (unit: μT)]

meanValue : the mean of all magnetometer values [Scale factor:4x10-1, Bias:-102.4. Range: [-102.4, 102.4) (unit: μT)]

stdValue : the standard deviation of all magnetometer values [Scale factor: 2x10-1. Bias: 0. Range: [0, 102.4) (unit: μT)]

Informational Note: Magnetometer senses the Earth’s magnetic field intensity and it can be used to estimate the orientation (roll, pitch and heading) of the target. If the magnetometer is aligned with the local horizontal plane (roll and pitch are zeros), the heading would be calculated as follows.

          heading  = arctan (magY/magX)

where magX and magY represent the horizontal magnetic field component of the Earth

	baroVal
 This field includes up to 8 measurement sets of multiple-axis barometer. Multiple-axis means one axis or any combination of up to 3-axis. The value indicates the target’s air pressure from multiple-axis barometer each sampling time between last successive pedestrian steps at the current time. The statistic field of value sets is defined in the sensor measurement value (OMA-LPPe-ver2-0-Sensor-sensorMeasurementValue). Scale factor and range of each field are described as follows.
maxValue  : the  maximum of all barometer values [Scale factor: 0.5. Bias: 870. Range: [870, 1126) (unit: hPa)]

          minValue : the minimum of all barometer values  [Scale factor  : 0.5. Bias: 870. Range : [870, 1126) (unit: hPa)]

          meanValue : the mean of all barometer values [Scale factor : 0.5. Bias: 870. Range : [870, 1126) (unit: hPa)]

          stdValue : the standard deviation of all barometer values [Scale factor:0.5x10-1. Bias:0. Range:[0,25.6) (unit: hPa)]

Informational Note: Standard air pressure at sea level is 1013.25 hPa. The highest air pressure recorded was 1084 hPa in Siberia. The lowest air pressure, 870 hPa, was recorded in a typhoon in the Pacific Ocean.

	inclVal
This field includes up to 8 measurement sets of multiple-axis inclinometer. Multiple-axis means one axis or any combination of up to 3-axis. The value indicates the pedestrian’s inclination angle from multiple-axis inclinometer each sampling time between last successive pedestrian steps at the current time. A positive value of particular axis indicates that the device goes up the incline toward its positive direction of the axis. The statistic field of value sets is defined in the sensor measurement value (OMA-LPPe-ver2-0-Sensor-sensorMeasurementValue). Scale factor and range of each field are described as follows.
maxValue  : the  maximum of all inclinometer values [Scale factor: 10-2. Bias: 0.Range: [-2.56, 2.56) (unit: rad)]

          minValue : the minimum of all inclinometer values  [Scale factor  : 10-2. Bias: 0.Range : [-2.56, 2.56) (unit: rad)]

          meanValue : the mean of all inclinometer values [Scale factor : 10-2. Bias: 0.Range : [-2.56, 2.56) (unit: rad)]

          stdValue : the standard deviation of all inclinometer values [Scale factor: 10-2. Bias: 0. Range:[0, 5.12) (unit: rad)]



	 proxVal
This field is set to true if the measurement from proximity sensor is near. If false, the measurement is far.
Informational Note: the proximity sensor measures the proximity of an object in cm relative to the view screen of a device. This sensor is typically used to determine whether a device is being held up to a user’s ear.

	 relativeTimeStamp

This parameter shall be included for historic sensor measurements and provides the time of the historic measurements relative to current time in units of 0.01 seconds. If absent, current time is implied which is equivalent to a relativeTimeStamp of zero.

	 usedAxis
This field provides the indication of one or more axis from which sensor measurements are measured. This is represented by a bit string, with a one value at the bit position means the sensor measurement of particular axis is measured; a zero value means not measured.

	 maxValue
This field specifies the maximum value of sensor measurements.  The scale factor, bias and range of values depend on the sensor type.

	 minValue
This field specifies the minimum value of sensor measurements. The scale factor, bias and range of values depend on the sensor type.

	  meanValue
This field specifies the mean of sensor measurements. The scale factor, bias and range of values depend on the sensor type.

	 stdValue
This field specifies the standard deviation of sensor measurements. The scale factor, bias and range of values depend on the sensor type.


5.2.1.7 Sensor Location Information Request 

–
OMA-LPPe-Sensor-RequestLocationInformation

The OMA-LPPe-Sensor-RequestLocationInformation is used to request location information for sensor-based methods.

-- ASN1START

OMA-LPPe-Sensor-RequestLocationInformation ::= SEQUENCE {


motionStateReq


OMA-LPPe-Sensor-MotionStateRequest
OPTIONAL, --Cond MotionSateReq
-- version 2.0 extension elements

sensorMeasurementReq 
SEQUENCE (SIZE (1..16)) OF OMA-LPPe-ver2-0-Sensor-SensorMeasurementRequest
OPTIONAL,
--Cond SensorMeasurementReq

...

}

OMA-LPPe-ver2-0-Sensor-SensorMeasurementRequest ::= SEQUENCE {


category



OMA-LPPe-ver2-0-Sensor-Category,

requestedUsedAxis

BIT STRING {
x

(0),











y

(1),












z

(2),
} (SIZE(1..4)),


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	MotionStateReq
	The field is mandatory present if the server requests for primary motion state measurements; otherwise it is not present.

	 SensorMeasurementReq
	 The field is mandatory present if the server requests for sensor measurements; otherwise it is not present


	OMA-LPPe-Sensor-RequestLocationInformation  field descriptions

	motionStateReq

This field is used to request the motion state of the target. The motion state may indicate e.g. that the target is stationary or that it is moving in a car.

	 sensorMeasurementReq
This field specifies the requested sensor measurement information.

	 category

This field specifies the sensor category.

	requestedUsedAxis 

This field specifies the used axis or its set requested. One used axis means that all request sensor measurements are obtained from one-axis sensors measurements. Multiple used axes means that all requested sensor measurements are obtained from the any combination of one-axis sensor measurements. This is represented by a bit string, with a one‑value at the bit position means the particular axis or its set is requested; a zero‑value means not requested. The following axis requests can be included.




5.2.1.8 Sensor Location Information Request Elements

–
OMA-LPPe-Sensor-MotionStateRequest
The OMA-LPPe-Sensor-MotionStateRequest is used to request motion state information.

-- ASN1START

OMA-LPPe-Sensor-MotionStateRequest ::= SEQUENCE {


secondaryMotionStateRequest

NULL
OPTIONAL,

...

}

-- ASN1STOP

	OMA-LPPe-Sensor-MotionStateRequest  field descriptions

	secondaryMotionStateRequest 

This field is used to request the secondary motion state of the target.


5.2.1.9 Sensor Capability Information
–
OMA-LPPe-Sensor-ProvideCapabilities

The OMA-LPPe-Sensor-ProvideCapabilities is used to provide capabilities for sensor-based methods.

-- ASN1START

OMA-LPPe-Sensor-ProvideCapabilities ::= SEQUENCE {


motionStateSupport




NULL
OPTIONAL, --Cond MotionStateSupport


secondarySupport




NULL
OPTIONAL, --Cond SecondarySupport


barometricPressureSupport


NULL
OPTIONAL, --Cond BarometricPressureSupport

accelMeasSupport




NULL
OPTIONAL, --Cond AccelMeasSupport

gyroMeasSupport





NULL
OPTIONAL, --Cond GyroMeasSupport


magnetoMeasSupport




NULL
OPTIONAL, --Cond MagnetoMeasSupport


baroMeasSupport





NULL
OPTIONAL, --Cond BaroMeasSupport


stepMeasSupport





NULL
OPTIONAL, --Cond StepMeasSupport


inclinoMeasSupport




NULL
OPTIONAL, --Cond InclinoMeasSupport


proxMeasSupport





NULL
OPTIONAL, --Cond ProxMeasSupport
 
...
}

-- ASN1STOP

	Conditional presence
	Explanation

	MotionStateSupport
	The field is mandatory present if the target supports motion state measurements; otherwise it is not present.

	SecondarySupport
	The field is mandatory present if the target supports secondary motion state measurements; otherwise it is not present.

	BarometricPressureSupport
	The field is mandatory present if the target supports barometric pressure assistance data; otherwise it is not present.

	 AccelMeasSupport
	The field is mandatory present if the target supports accelerometer measurements; otherwise it is not present.

	 GyroMeasSupport
	 The field is mandatory present if the target supports gyroscope measurements; otherwise it is not present.

	 MagnetoMeasSupport
	 The field is mandatory present if the target supports magnetometer measurements; otherwise it is not present.

	 BaroMeasSupport
	 The field is mandatory present if the target supports barometer measurements; otherwise it is not present.

	 StepMeasSupport
	 The field is mandatory present if the target supports step sensor measurements; otherwise it is not present.

	 InclinoMeasSupport
	 The field is mandatory present if the target supports inclinometer measurements; otherwise it is not present.

	 ProxMeasSupport
	 The field is mandatory present if the target supports proximity sensor measurements; otherwise it is not present.


5.2.1.10 Sensor Capability Information Elements

Void.
5.2.1.11 Sensor Capability Information Request

–
OMA-LPPe-Sensor-RequestCapabilities

The OMA-LPPe-Sensor-RequestCapabilities is used to provide capabilities for sensor-based methods.

-- ASN1START

OMA-LPPe-Sensor-RequestCapabilities ::= SEQUENCE {


...

}

-- ASN1STOP

5.2.1.12 Sensor Error Elements

–
OMA-LPPe-Sensor-Error
The OMA-LPPe-Sensor-Error is used to provide Sensor Error Reasons to the server.

-- ASN1START

OMA-LPPe-Sensor-Error ::= CHOICE {


targetError


OMA-LPPe-Sensor-TargetError,


...

}

OMA-LPPe-Sensor-TargetError ::= SEQUENCE {


motionStateError
ENUMERATED { primaryMotionStateNotAvailable,










 primaryMotionStateNotSupported,










 ... } 
OPTIONAL,


secondaryMotionStateError
ENUMERATED { secondaryMotionStateNotAvailable,









  
 
 secondaryMotionStateNotSupported,










 ... } 
OPTIONAL,
-- version 2.0 extension 

 ver2-0-sensorErrorsPerCategory

SEQUENCE (SIZE (1..16)) 








OF 

OMA-LPPe-ver2-0-Sensor-TargetDeviceError 
OPTIONAL,

...

}

OMA-LPPe-ver2-0-Sensor-TargetDeviceError ::= SEQUENCE {


category

OMA-LPPe-ver2-0-Sensor-Category,

sensorErrors

ENUMERATED{
undefined,










requestedMeasurementsNotAvailable,










notAllrequestedMeasurementsPossible,










categoryNotSupported,







    
 
...},

historicMeasurementsNotAvailable
NULL
OPTIONAL,

...

}
-- ASN1STOP

	OMA-LPPe-Sensor-Error  field descriptions

	targetError

This field is used to provide target error information to the server. 

	motionStateError

This field is used to provide error information on the motion state measurement to the server.

	 ver2-0-sensorErrorsPerCategory

This field is used to provide error information on the sensor measurement per sensor category to the server.

	sensorErrors

This field specifies the target’s sensor error cause. If the sensorErrors value is ‘requestedMeasurementsNotAvailable‘, none of the requested measurements could be provided and no further information needs to be included. If the sensorErrors value is ‘notAllrequestedMeasurementsPossible’, the target device was able to provide some but not all requested sensor measurements. In this case, the target device should indicate those measurements that could not be obtained.


5.2.1.13 Common Sensor Information Elements

– 
OMA-LPPe-ver2-0-Sensor-Category

The IE OMA-LPPe-ver2-0-Sensor-Category identifies a particular Sensor technology and where relevant an associated vendor. Vendors associated information can be used to further qualify the Sensor technology type (e.g. in the case of "other") or indicate a specific Sensor technology type supported in Sensors supplied by a particular vendor.

-- ASN1START

OMA-LPPe-ver2-0-Sensor-Category ::= SEQUENCE {


sensorTechnologyType

OMA-LPPe-ver2-0-Sensor-Technologies,


sensorVendorInformation

SEQUENCE {










vendor


OMA-LPPe-VendorOrOperatorID,










vendorInfo

OCTET STRING


OPTIONAL,










...










}









OPTIONAL,
--Cond other


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	other
	The field is mandatory present if sensorTechnologyType IE is set to value ‘other’. Otherwise it may optionally be present.


	OMA-LPPe-ver2-0-Sensor-Categry field descriptions

	sensorTechnologyType

This field identifies the Sensor technology.

	sensorVendorInformation

This field provides information about an associated Sensor vendor.


– 
OMA-LPPe-ver2-0-Sensor-Sensorid

The IE OMA-LPPe-ver2-0-Sensor-Sensorid provides an identity for a particular Sensor.
-- ASN1START

OMA-LPPe-ver2-0-Sensor-Sensorid ::= SEQUENCE {


sensor-id

CHOICE {








accelerometer
OCTET STRING,







gyroscope
OCTET STRING,







magnetometer
OCTET STRING,







barometer
OCTET STRING,







stepsensor
OCTET STRING,







inclinometer
OCTET STRING,
 






proximity
OCTET STRING,







other

OCTET STRING,







...







},


...

}

-- ASN1STOP

	OMA-LPPe-ver2-0-Sensor-Sensorid field descriptions

	sensor-id

This field defines the Sensor ID for a particular Sensor.

	accelerometer
This field defines a vendor or operator specific accelerometer ID. The meaning of this field may be inferred from the Sensor category (OMA-LPPe-ver2-0-Sensor-Category).

	gyroscope
This field defines a vendor or operator specific gyroscope ID. The meaning of this field may be inferred from the Sensor category (OMA-LPPe-ver2-0-Sensor-Category).

	magnetometer
This field defines a vendor or operator specific magnetometer ID. The meaning of this field may be inferred from the Sensor category (OMA-LPPe-ver2-0-Sensor-Category).

	barometer
This field defines a vendor or operator specific barometer ID. The meaning of this field may be inferred from the Sensor category (OMA-LPPe-ver2-0-Sensor-Category).

	stepsensor
This field defines a vendor or operator specific step sensor ID. The meaning of this field may be inferred from the Sensor category (OMA-LPPe-ver2-0-Sensor-Category).

	inclinometer
This field defines a vendor or operator specific inclinometer ID. The meaning of this field may be inferred from the Sensor category (OMA-LPPe-ver2-0-Sensor-Category).

	 proximity
This field defines a vendor or operator specific proximity sensor ID. The meaning of this field may be inferred from the Sensor category (OMA-LPPe-ver2-0-Sensor-Category).

	other

This field defines a vendor or operator specific other Sensor ID. The meaning of this field may be inferred from the Sensor category (OMA-LPPe-ver2-0-Sensor-Category).


– 
OMA-LPPe-ver2-0-Sensor-Technologies

The IE OMA-LPPe-ver2-0-Sensor-Technologies defines a particular Sensor technology type.

-- ASN1START

OMA-LPPe-ver2-0-Sensor-Technologies ::= SEQUENCE {


sensorTechnologies 
ENUMERATED{ accel, gyro, magneto, baro, step, inclino, prox, other, ... },


...

}

-- ASN1STOP

	OMA-LPPe-ver2-0-Sensor-Technologies field descriptions

	 sensorTechnologies
This field specifies the particular Sensor technology:


accel: specifies the Sensor technology is accelerometer;


gyro: specifies the rmflrensor technology is gyroscope;


magneto: specifies the Sensor technology is magnetometer;


baro: specifies the Sensor technology is barometer;


step: specifies the Sensor technology is step sensor;


inclino: specifies the Sensor technology is inclinometer;


prox: specifies the Sensor technology is proximity;


other: specifies an vendor or operator specific Sensor type that can be further defined in OMA-LPPe-ver2-0-
Sensor-

Categorys
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