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1 Reason for Change

This LPPe 2.0 specification inconsistently uses the terms barometric pressure and atmospheric pressure. In some cases the different terms are used to distinguish between pressure measurements and pressure assistance data, but  atmospheric pressure AD is often used for the latter anyway. Additionally, the wording used for EGM96 references is not always consistent.
This CR rationalises and clarifies the use of the terms as they are applied in LPPe 2.0, and also clarifies that remaining ambiguous sea level references are all to nominal sea level EGM96 sea level. 
Specifically it makes two changes:

The term Barometric Pressure is replaced with Atmospheric Pressure, so that the latter term is used to without confusion.

References to sea level that were previously ambiguous are clarified as being to nominal sea level EGM 96.

2 Impact on Backward Compatibility

n/a
3 Impact on Other Specifications

n/a
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

Agree to this CR and apply the proposed changes to LPPe 2.0 TS.
6 Detailed Change Proposal

6.5.10.2
Sensor Assistance Data Elements

- 
OMA-LPPe-AtmosphericPressureAD. 

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

-- ASN1START

OMA-LPPe-AtmosphericPressureAD ::= SEQUENCE {

referencePressure



INTEGER (-20000..10000),


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 (Pa) at nominal 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 1 Pa. The value is added to the nominal pressure of 101325 Pa.

	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.


6.5.10.9
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


...,


atmosphericPressureADSupport


NULL
OPTIONAL, --Cond AtmosphericPressureADSupport


atmosphericPressureSupport


NULL
OPTIONAL  --Cond AtmosphericPressureSupport
}

-- 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.

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

	AtmosphericPressureSupport
	The field is mandatory present if the target supports atmospheric pressure measurements; otherwise it is not present.


6.5.11 Crowdsourcing (version 2.0)
This section defines support for crowdsourcing of location measurements from a target to a server 
and is applicable only to LPPe version 2.0.

6.5.11.1 Crowdsourcing Location Information
–
OMA-LPPe-ver2-0-Crowdsourcing-ProvideLocationInformation

The OMA-LPPe-ver2-0-Crowdsourcing-ProvideLocationInformation is used by a target to confirm or reject a request from a server to provide crowdsourcing measurements, to provide the status of crowdsourcing following a query from a server and to provide crowdsourcing measurements to a server.

-- ASN1START

OMA-LPPe-ver2-0-Crowdsourcing-ProvideLocationInformation ::= CHOICE {



crowdsourcingConfirm




OMA-LPPe-ver2-0-CrowdsourcingConfirm,


crowdsourcingReject





OMA-LPPe-ver2-0-CrowdsourcingReject


crowdsourcingData





OMA-LPPe-ver2-0-CrowdsourcingData,


crowdsourcingStatus





OMA-LPPe-ver2-0-CrowdsourcingStatus,


...
}

OMA-LPPe-ver2-0-CrowdsourcingConfirm, ::= SEQUENCE {


sessionID-Confirm





OMA-LPPe-ver2-0-CrowdsourcingSessionID,


crowdsourcingControlParameters


OMA-LPPe-ver2-0-CrowdsourcingControlParameters,


measurementParameters




CHOICE {



basicCrowdsourcingParameters


OMA-LPPe-ver2-0-BasicCrowdsourcingParameters,



advancedCrowdsourcingParameters


OMA-LPPe-ver2-0-AdvancedCrowdsourcingParameters



},


proprietaryCrowdsourcingParameters

OMA-LPPe-LocationInformationContainer

OPTIONAL,


...
}

OMA-LPPe-ver2-0-CrowdsourcingReject, ::= SEQUENCE {


rejectCause







OMA-LPPe-ver2-0-Crowdsourcing-TargetCause,

 
...
}

OMA-LPPe-ver2-0-CrowdsourcingData ::= SEQUENCE {


sessionID-Data






OMA-LPPe-ver2-0-CrowdsourcingSessionID,


crowdsourcingMeasurements



OMA-LPPe-ver2-0-CrowdsourcingMeasurements
OPTIONAL, 


proprietaryCrowdsourcingMeasurements
OMA-LPPe-LocationInformationContainer

OPTIONAL,


crowdsourcingTermination



OMA-LPPe-ver2-0-CrowdsourcingTermination
OPTIONAL,


...
}

OMA-LPPe-ver2-0-CrowdsourcingStatus, ::= CHOICE {


sessionActive


SEQUENCE {



sessionID-Status
OMA-LPPe-ver2-0-CrowdsourcingSessionID,



controlServer

OMA-LPPe-ver2-0-ServerAddress,


dataServer


OMA-LPPe-ver2-0-ServerAddress

OPTIONAL,

--Cond NotControlServer



controlParameters





OMA-LPPe-ver2-0-CrowdsourcingControlParameters,



measurements






CHOICE {




basicCrowdsourcingMeasurements

OMA-LPPe-ver2-0-BasicCrowdsourcingParameters,




advancedCrowdsourcingMeasurements
OMA-LPPe-ver2-0-AdvancedCrowdsourcingParameters




},



proprietaryCrowdsourcing



OMA-LPPe-LocationInformationContainer

OPTIONAL,



statistics


SEQUENCE {








startTime




UTCTime




OPTIONAL,








numberOfMeasurementSets

INTEGER (0..16777215)
OPTIONAL,








numberOfReports



INTEGER (0..16777215)
OPTIONAL,







...







}

OPTIONAL,



},


sessionNotActive

SEQUENCE {



...


},


...
}

OMA-LPPe-ver2-0-serverAddress ::= CHOICE {


ipv4Address



OCTET STRING (SIZE (4)),


ipv6Address



OCTET STRING (SIZE (16)),


fqdn




VisibleString (FROM ("a".."z" | "A".."Z" | "0".."9" |".-")) (SIZE (1..256)),


...
}

OMA-LPPe-ver2-0-CrowdsourcingTermination ::= SEQUENCE {


terminationCause





OMA-LPPe-ver2-0-Crowdsourcing-TargetCause,


...
}

OMA-LPPe-ver2-0-CrowdsourcingSessionID ::= SEQUENCE {


provider-ID


OMA-LPPe-VendorOrOperatorID


OPTIONAL,


server-ID


OCTET STRING (SIZE(1..4))


OPTIONAL,


session-code

OCTET STRING (SIZE(4)),


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	NotControlServer
	This parameter is conditional and shall be included only when the data server for crowdsourcing is not the same as the control server.


	OMA-LPPe-ver2-0-Crowdsourcing-ProvideLocationInformation field descriptions

	crowdsourcingConfirm

This parameter provides a confirmation by a target of a request for crowdsourcing from a control server.

	crowdsourcingReject

This parameter indicates a rejection by a target of a request for crowdsourcing from a control server.

	crowdsourcingData

This parameter provides crowdsourcing measurements and/or an indication of the termination of crowdsourcing from a target to a data server. 

	crowdsourcingStatus

This parameter provides the status of a crowdsourcing session in reply to a query from a control server or data server.

	sessionID-Confirm

This parameter provides the session ID for a confirmed crowdsourcing session and comprises an optional provider ID, an optional server ID and a mandatory session code. The sessionID-Confirm shall either contain the same session ID received from the control server in a crowdsourcing request or indicate anonymous crowdsourcing by omitting the provider and server IDs and setting the session code to a binary value of all zeroes. 

	crowdsourcingControlParameters

This parameter provides the control parameters agreed to by a target. The control parameters shall either be the same as those requested by the control server or a subset. In the case of a subset, requested parameters may be omitted or may be set to values that reduce either the duration or the frequency of deactivation, measurement and/or reporting of crowdsourcing.

	measurementParameters

This parameter indicates the measurements the target agrees to provide for crowdsourcing. The measurements shall either be the same as those requested by the control server or a subset.

	basicCrowdsourcingParameters

This parameter indicates the measurements for basic crowdsourcing that the target agrees to provide. The granularity of agreement is on a position method basis – i.e. the target can indicate for which position methods basic crowdsourcing measurements will be provided but cannot indicate the specific measurements.

	advancedCrowdsourcingParameters

This parameter indicates the measurements for advanced crowdsourcing that the target agrees to provide.

	proprietaryCrowdsourcingParameters

This parameter provides proprietary control parameters agreed to by the target.

	rejectCause

This parameter provides the reason for a crowdsourcing rejection.

	sessionID-Data

This parameter provides the crowdsourcing session ID associated with reported crowdsourcing measurements.

	crowdsourcingMeasurements

This parameter provides crowdsourcing measurement data obtained by the target.

	proprietaryCrowdsourcingMeasurements

This parameter provides proprietary crowdsourcing measurements.

	crowdsourcingTermination

This parameter may be included to indicate termination of a crowdsourcing session.

	sessionActive

This parameter is included when the target is able to verify an active crowdsourcing session with a control server in response to a query. 

	sessionID-Status

This parameter provides the session ID for an active crowdsourcing session.

	controlServer

This parameter provides the address of the control server for an active crowdsourcing session. The control server address can be an IP4v address, an IPv6 address or a fully qualified domain name.

	dataServer

This parameter provides the address of the data server for an active crowdsourcing session. The data server address can be an IP4v address, an IPv6 address or a fully qualified domain name, This parameter is optional and is included only when the data and control servers are different.

	controlParameters

This parameter provides the control parameters previously agreed by a target for an active crowdsourcing session.

	measurements

This parameter provides the measurement parameters previously agreed by a target for an active crowdsourcing session.

	proprietaryCrowdsourcing

This parameter provides any proprietary control parameters previously agreed by a target for an active crowdsourcing session.

	statistics

This parameter provides statistics for an active crowdsourcing session comprising the start time, the number of separate measurement sets that have been obtained (where the occurrence of any trigger event for crowdsourcing measurements is counted as producing one measurement set if at least some measurements were obtained and reported to the data server) and the number of separate measurement reports that have been sent (where a single measurement report includes all Provide Location Information messages sent to a server within the same LPP transaction). This parameter and its sub-fields are optional and shall be included if available.

	sessionNotActive

This parameter is included when the target is not able to verify an active crowdsourcing session with a control server or data server in response to a query.

	terminationCause

This parameter provides the reason for terminating crowdsourcing at a target.


6.5.11.1 Crowdsourcing Location Information Request
–
OMA-LPPe-ver2-0-Crowdsourcing-RequestLocationInformation

The IE OMA-LPPe-ver2-0-Crowdsourcing-RequestLocationInformation is used by a server to request or query crowdsourcing at a target and to provide measurement indications and control parameters related to obtaining and reporting measurements.

-- ASN1START

OMA-LPPe-ver2-0-Crowdsourcing-RequestLocationInformation ::= CHOICE {



crowdsourcingRequest




OMA-LPPe-ver2-0-CrowdsourcingRequest,


crowdsourcingQuery





OMA-LPPe-ver2-0-CrowdsourcingQuery,


...
}

OMA-LPPe-ver2-0-CrowdsourcingRequest ::= SEQUENCE {


sessionID-Request





OMA-LPPe-ver2-0-CrowdsourcingSessionID,


dataServer







OMA-LPPe-ver2-0-serverAddress

OPTIONAL,
--Cond NotControlServer 


crowdsourcingControlParameters


OMA-LPPe-ver2-0-CrowdsourcingControlParameters,


advancedCrowdsourcingParameters


OMA-LPPe-ver2-0-AdvancedCrowdsourcingParameters
OPTIONAL,
--Cond AdvancedCrowdsourcing

proprietaryCrowdsourcingParameters

OMA-LPPe-LocationInformationContainer


OPTIONAL,


...
}

OMA-LPPe-ver2-0-CrowdsourcingQuery ::= SEQUENCE {


sessionID-Query






OMA-LPPe-ver2-0-CrowdsourcingSessionID
OPTIONAL,


...
}

-- ASN1STOP

	Conditional presence
	Explanation

	NotControlServer
	This parameter is conditional and shall be included only when the data server for crowdsourcing is not the same as the control server.

	AdvancedCrowdsourcing
	This parameter is conditional and shall be included when and only when advanced crowdsourcing is requested.


	OMA-LPPe-ver2-0-Crowdsourcing-RequestLocationInformation field descriptions

	crowdsourcingRequest

This parameter is included by a control server to indicate a request for crowdsourcing at a target.

	crowdsourcingQuery

This parameter is included by a control server or data server to indicate a query for crowdsourcing at a target.

	sessionID-Request

This parameter provides the crowdsourcing session ID assigned by a control server.

	dataServer

This parameter provides the address of the data server for a crowdsourcing session. This parameter is optional and is only included when the control and data servers are different.

	crowdsourcingControlParameters

This parameter provides the control parameters requested by a control server for a new crowdsourcing session.

	advancedCrowdsourcingParameters

This parameter provides measurement related parameters applicable to advanced crowdsourcing requested by a control server. This parameter is optional and shall be provided only for advanced crowdsourcing.

	proprietaryCrowdsourcingParameters

This parameter provides proprietary crowdsourcing parameters and is optional. A target device may ignore this parameter if not recognized.

	serviceID-Query

This parameter provides the session ID for a crowdsourcing session whose status is queried by a control server or data server. This parameter is optional and shall not be included if the control server or data server is not aware of an active crowdsourcing session with the target.


6.5.11.1 Crowdsourcing Location Information Elements
-
OMA-LPPe-ver2-0-CrowdsourcingControlParameters

The IE OMA-LPPe-ver2-0-CrowdsourcingControlParameters is used by a server to define required measurement and reporting characteristics for crowdsourcing and by a target to define accepted measurement and reporting characteristics for crowdsourcing.

-- ASN1START

OMA-LPPe-ver2-0-CrowdsourcingControlParameters ::= SEQUENCE { 


activationTriggers



OMA-LPPe-ver2-0-crowdsourcingActivationTriggers

OPTIONAL,

measurementTriggers



OMA-LPPe-ver2-0-crowdsourcingMeasurementTriggers
OPTIONAL,


reportingTriggers



OMA-LPPe-ver2-0-crowdsourcingReportingTriggers

OPTIONAL,


durationParameters



OMA-LPPe-ver2-0-crowdsourcingDurationParameters

OPTIONAL,


locationPrecision



INTEGER (1..1024)
OPTIONAL,

...
}

OMA-LPPe-ver2-0-crowdsourcingActivationTriggers ::= SEQUENCE {


geographicArea



SEQUENCE {









activationArea


SEQUENCE (SIZE (1..16)) OF Polygon
OPTIONAL,









deactivationArea

SEQUENCE (SIZE (1..16)) OF Polygon
OPTIONAL,









...








}







OPTIONAL,


country-network



BIT STRING {









inCoverageOfHomeNetwork



(0),









inHomeCountryOutsideHomeNetwork

(1),









notInHomeCountry




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


minimumdetectedTransmitters
INTEGER (1..20)




OPTIONAL,


targetMotionState


BIT STRING {









unknown

(0),









stationary 
(1),









walking 
(2),









running

(3),









cycling

(4),









car


(5),









train

(6),









boat

(7),









otherState
(8) }
 SIZE (1..16)

OPTIONAL,


environment




BIT STRING {









unknown

(0),









indoors

(1),









outdoors
(2) } SIZE (1..8)

OPTIONAL,


logicalTriggerCombination
ENUMERATED {or, and, ...}


OPTIONAL,


activationDelay



INTEGER (1..256)


OPTIONAL,


deactivationDelay


INTEGER (1..256)


OPTIONAL,

...
}

OMA-LPPe-ver2-0-crowdsourcingMeasurementTriggers ::= SEQUENCE {


measurementPeriodicity





INTEGER (1..512),


measurementMovement






INTEGER (1..256)


OPTIONAL,


measurementFloorChange





NULL





OPTIONAL,


measurementChangeOfServingCellOrAP


NULL





OPTIONAL, 


logicalMeasurementCombination



ENUMERATED {or, and, ...}
OPTIONAL, 


...
}

OMA-LPPe-ver2-0-crowdsourcingReportingTriggers ::= CHOICE {


realTime



OMA-LPPe-ver2-0-crowdsourcingRealTimeParameters,


quasiRealTime


OMA-LPPe-crowdsourcingQuasiRealTimeParameters,


batch




OMA-LPPe-crowdsourcingBatchParameters,


...

}

OMA-LPPe-ver2-0-crowdsourcingRealTimeParameters ::= SEQUENCE {


...
}

OMA-LPPe-ver2-0-crowdsourcingQuasiRealTimeParameters ::= SEQUENCE {


...
}

OMA-LPPe-ver2-0-crowdsourcingBatchParameters ::= SEQUENCE {


batchReportPeriodicity




INTEGER (1..672),

batchReportMovement





INTEGER (1..256)


OPTIONAL,

batchReportOnChangeOfServingNetwork

NULL





OPTIONAL,


batchAccessNetworkRestriction
BIT STRING {










homeCellularNetwork
 



(0),










otherCellularNetworkInHomeCountry
(1),










cellularNetworkInForeignCountry

(2),










wlanNetwork






(3),










srnNetwork 






(4),










userSpecified





(5) } SIZE (1..16)

OPTIONAL,


batchStorageOverflow
::= SEQUENCE {



send

ENUMERATED {send, doNotSend, ...},



discard

ENUMERATED {discardNewMeasurements, discardOldestMeasurements, ...}


},

...
}

OMA-LPPe-ver2-0-crowdsourcingDurationParameters ::= SEQUENCE {


crowdsourcingStartTime

INTEGER (1..672)


OPTIONAL,


crowdsourcingDuration

INTEGER (1..2880),


OPTIONAL,


...
}

-- ASN1STOP

	OMA-LPPe-ver2-0-CrowdsourcingControlParameters field descriptions

	activationTriggers

This parameter indicates the trigger conditions for activating and deactivating crowdsourcing. If crowdsourcing has been activated, a target obtains measurements according to the measurementTriggers parameter and reports them according to the reportingTriggers parameter. While crowdsourcing is deactivated, a target ceases measurements but continues to report any previous measurements not yet sent according to the reportingTriggers parameter. Crowdsourcing is activated by the dectection of required activation trigger conditions and is deacticated either when required activation trigger conditions are no longer detected or when any deactivation trigger condition is detected regardless of activation trigger conditions. This parameter is optional and if not included indicates (as a default) that crowdsourcing is always activated.

	measurementTriggers

This parameter indicates the trigger conditions for obtaining a new set of measurements. This parameter is optional and if not included indicates (as a default) that measurements should be obtained at periodic intervals of 15 minutes. 

	reportingTriggers

This parameter indicates the trigger conditions for reporting each new set of measurements to the data server. This parameter is optional and if not included indicates (as a default) that quasi-real time reporting shall be used where a target is allowed to decide when to send reports to the server (either in real time or in batches).

	durationParameters

This parameter indicates the duration of crowdsourcing. This parameter is optional and if not included indicates (as a default) an unlimited duration starting immediately. Note that an unlimited duration may later be terminated by the server or target.

	locationPrecision
This parameter provides the maximum distance in meters that a target may move while performing consecutive crowdsourcing measurements that will be included in the same measurement subset. For advanced crowdsourcing, each measurement subset is defined by the advanced-measurement-subsets parameter in the OMA-LPPe-ver2-0-Crowdsourcing-AdvancedMeasurements data type. For basic crowdsourcing, each measurement subset is contained in a separate LPP Provide Location Information message. When performing measurements, a target should monitor its location (e.g. using sensors) and divide measurements into subsets that satisfy this requirement. The parameter may be used by a server to control the location precision for crowdsourcing measurements within each subset.  This parametrer is optional and when omitted indicates that a target may determine any location precision itself – although it is recommended that a target attempt to employ a high precision if possible.

	geographicArea

This parameter provides a set of geographic areas within which crowdsourcing should be activated or deactivated. This parameter is optional and if omitted indicates that there are no geographic area conditions.

	activationArea

This parameter provides one or more geographic areas within which crowdsourcing should be activated by a target.

	deactivationArea

This parameter provides one or more geographic areas within which crowdsourcing shall be deactivated by a target.

	country-network

This parameter indicates whether a target needs to be within certain network coverage or within a particular country in order for crowdsourcing to be activated. The parameter is encoded as a bit string with each network or country condition represented by a different bit. A bit is set to one to indicate that crowdsourcing should be activated when the corresponding network or country condition is detected. A bit is set to zero to indicate that crowdsourcing shall be deactivated for the corresponding network or country condition. A bit that is not included indicates that the associated network or country condition can be ignored. This parameter is optional and if not included indicates that network and country conditions do not affect crowdsourcing.

	detectedTransmitters

This parameter provides a count of the minimum number of transmitters visible to a target at the same time that are needed to activate crowdsourcing. The parameter is not used to explictly deactivate crowdsourcing when the minimum number of transmitters is not detected. The transmitters shall only include transmitters for which crowdsourcing measurements have been requested. For example, if a target receives signals from 5 WiFi APs, 3 LTE eNode Bs and 4 UTRA node Bs and crowdsourcing was requrested for WiFi and LTE but not for UTRA, the number of detected transmitters would be 8. This parameter is optional and if omitted indicates that the number of detected transmitters is not a condition for crowdsourcing.

	targetMotionState

This parameter provides a set of target motion states that may activate crowdsourcing. The parameter is encoded as a bit string with each motion state represented by a different bit. A bit is set to one to indicate that crowdsourcing should be activated when the corresponding motion state is detected. A bit is set to zero to indicate that crowdsourcing shall be deactivated for the corresponding motion state. A bit that is not included indicates that the associated motion state can be ignored. The parameter may be used to help ensure high target location accuracy during crowdsourcing by restricting target motion states to those with low velocity. This parameter is optional and if not included indicates that the target motion state does not affect crowdsourcing.

	environment

This parameter indicates a set of environments that may activate crowdsourcing. The parameter is encoded as a bit string with each environment represented by a different bit. A bit is set to one to indicate that crowdsourcing should be activated when the corresponding environment is detected. A bit is set to zero to indicate that crowdsourcing shall be deactivated when the corresponding environment is detected. A bit that is not included indicates that the associated environment can be ignored. This parameter is optional and if not included indicates that the environment does not affect crowdsourcing.

	logicalTriggerCombination

This parameter indicates how the other activation triggers are to be combined. If set to the value “or”, triggers are combined via logical OR such that crowdsourcing is activated if and only if at least one condition for activation is detected and provided no condition for deactivation is detected. If set to the value “and”, triggers are combined via logical AND such that crowdsourcing is activated if and only if any parameters that are included for activation (from among geographicArea, country-network, detectedTransmitters, targetMotionState and environment) all indicate activation and provided no condition for deactivation is detected. This parameter is optional and if not included has the default value “and”. Note that deactivation triggers take precedence over activation triggers such that crowdsourcing is deactivated if any one deactivation trigger is detected. Furthermore, crowdsourcing shall be deactivated when activation triggers (as combined using OR or AND) are no longer detected.

	activationDelay

This parameter provides the minimum duration in units of 5 seconds for which trigger conditions that activate crowdsourcing must continuously persist before crowdsourcing is activated by a target. This parameter can help avoid unnecessary transient crowdsourcing when a target is at a location where crowdsourcing is generally not needed. This parameter is optional and has the default value zero when not included.

	deactivationDelay

This parameter provides the minimum duration in units of 5 seconds for which trigger conditions that deactivate crowdsourcing must continuously persist before crowdsourcing is deactivated by a target. This parameter can help avoid unnecessary transient deactivation of crowdsourcing when a target is at a location where crowdsourcing is generally needed. This parameter is optional and has the default value zero when not included.

	measurementPeriodicity

This parameter provides the periodicity in units of 10 seconds for obtaining new sets of crowdsourcing measurements when crowdsourcing is activated. A periodicity condition is detected once the period since the last set of crowdsourcing measurements attains or exceeds the measurementPeriodicity value.

	measurementMovement

This parameter provides the minimum distance in units of 5 meters that a target must move before a new set of measurements may be obtained. Movement should equate to the distance (or an estimate of the distance) between a previous and new target location. This parameter is optional and when omitted indicates target movement is not a factor in determining measurements.

	measurementFloorChange

This parameter when present indicates that a target should make a new set of measurements when the target can determine that it is indoors and has changed floor level. To guard against transient floor levels (e.g. for a target inside an elevator), a target should wait until its floor level appears stable before making new measurements. This parameter is optional and when omitted indicates that change of floor level is not a direct factor in determining measurements. As an option, a target may wait for some short random period (e.g. 0 to 30 seconds) before obtaining measuremenmts due to this trigger in order to avoid measurements being made at the same locations by all targets (e.g. at the entrance to an elevator or escalator).

	measurementChangeOfServingCellOrAP

This parameter when present indicates that a new set of measurements should be obtained whenever a target changes its current serving cell or serving access point or changes to or from cellular access (e.g. from or to a WLAN AP or SRN AP). This parameter is optional and if not present indicates that change of serving cell or AP is not a factor in determining measurements.

	logicalMeasurementCombination

This parameter indicates how other measurement triggers are to be combined. If set to the value “or”, triggers are combined via logical OR such that a new set of crowdsourcing measurements is obtained if and only if at least one condition for obtaining measurements is detected. If set to the value “and”, triggers are combined via logical AND such that a new set of crowdsourcing measurements is obtained if and only if all conditions that are included for measurements are detected at the same time. For the “and” value, conditions must be concurrently detected (e.g. a condition that was previously detected but no longer applies counts as not being detected). This parameter is optional and if not included has the default value “or”.

	realTime

The presence of this parameter indicates that reporting of crowdsourcing measurements to a data server shall occur in real time. In this case, a target shall attempt to send each new set of crowdsourcing measurements to the data server as soon the complete set has been obtained. If this is not possible (e.g. a connection to the server cannot be established or is inhibited by a user preference to use only certain access networks to reduce billing) then the measurements shall be discarded. A target may vertify some of the conditions for being able to access the data server (e.g. the availability of a suitable access network) before making crowdsourcing measurements to avoid wasting resources in unnecessary measurement.

	quasiRealTime

The presence of this parameter indicates that reporting of crowdsourcing measurements to a data server shall occur in quasi-real time. In this case, a target shall attempt to send each new set of crowdsourcing measurements to the data server as soon as the complete set has been obtained. If this is not possible (e.g. a connection to the server cannot be established or is inhibited by a user preference to use only certain access network to reduce billing) then the measurements shall be stored and sent at a later time (e.g. along with other deferred measurement sets) when a connection to the data server is again possible. If storage for measurements is completely filled before the measurements can be reported, the oldest measurements shall be discarded in order to store new measurements.

	batch

The presence of this parameter indicates that reporting of crowdsourcing measurements to a data server shall occur only at certain times indicated by a set of reporting triggers. In this case, a target shall store each set of crowdsourcing measurements and send all stored sets only when allowed by the reporting triggers. The reporting triggers are combined by a logical “OR” operation except for the accessNetwork restriction. Once a batch report is sent, the initial conditions for each reporting trigger are reset – e.g. any periodicity or determination of target movement begins again.

	batchReportPeriodicity

This parameter indicates the periodicity of batch reporting in units of 15 minutes and in the range of 15 minutes to 7 days. Batch reports shall be sent with at least this periodicity except when precluded by the accessNetwork condition.

	batchReportMovement

This parameter provides the maximum distance in units of 1 kilometer that a target may move before a new batch report should be sent. Movement should equate to the distance (or an estimate of the distance) between a previous and new target location. This parameter is optional and when omitted indicates target movement is not a factor in determining reporting.

	batchReportOnChangeOfServingNetwork

The inclusion of this parameter indicates that a batch report should be sent each time that a target changes from one cellular serving network to another. Changes to and from WLAN or SRN networks are not counted but a change from one cellular network to another with some WLAN or SRN access in between is counted.

	batchAccessNetworkRestriction
This parameter provides restrictions on batch reporting associated with the access network via which batch reports would be sent. This parameter is encoded as a bit string with each type of access network represented by a different bit. A bit is set to one to indicate that batch reporting is not allowed via the corresponding access network. A bit is set to zero or is omitted to indicate that batch reporting is allowed via the corresponding access network. The userSpecified bit indicates whether the user may or may not define certain allowed and/or disallowed networks that, in the case of a conflict, would override any server preferences. This parameter is optional and if not included indicates that any access network may be used for reporting.

	batchStorageOverflow

This parameter indicates whether a target should send or not send a batch report when storage for crowdsourcing measurements would otherwise overflow. The parameter also indicates whether the target shall discard new measurements or the oldest measureements when storage overflow does occur due to a requirement not to send or an inability to send. This parameter is optional and if omitted indicates that a target may employ an implementation specific preference. 

	crowdsourcingStartTime
This parameter indicates when crowdsourcing shall begin relative to the time of receipt of a crowdsourcing request in units of 15 minutes. This parameter is optional and if omitted indicates a start time at the current time.

	crowdsourcingDuration
This parameter provides the duration of crowdsourcing in units of 15 minutes. This parameter is optional and if not included indicates an unlimited duration.


-
OMA-LPPe-ver2-0-BasicCrowdsourcingParameters

The IE OMA-LPPe-ver2-0-BasicCrowdsourcingParameters is used by a target to define accepted measurement types for basic crowdsourcing. The granularity of acceptance is on an LPP and LPPe position method basis with individual measurements for each accepted position method not being indicated. LPP and LPPe position methods are represented using a bit string with one bit corresponding to each position method. A bit is set to one to indicate that measurements for the corresponding position method will be provided and is set to zero or omitted when they will not.
-- ASN1START

OMA-LPPe-ver2-0-BasicCrowdsourcingParameters ::= SEQUENCE {

measuremnent-types

BIT STRING {







lpp-otdoa
(0),








lpp-ecid
(1),








otdoa

(2),








eotd

(3),








otdoa-utra
(4),








lte-ecid
(5),








gsm-ecid
(6),








utra-ecid
(7),








wlan-ap

(8),








wimax

(9),








sensor

(10),








srn


(11),








pdr


(12),







irb


(13) SIZE (1..32),
 
...
}

-- ASN1STOP

-
OMA-LPPe-ver2-0-AdvancedCrowdsourcingParameters

The IE OMA-LPPe-ver2-0-AdvancedCrowdsourcingParameters is used by a server to define required measurement types for advanced crowdsourcing and by a target to define accepted measurement types for advanced crowdsourcing. Measurement types are indicated using bit strings with one bit assigned to each measurement type where a one value indicates a measurement is requested by a server or agreed by a target and a zero value or omission of a bit indicates a measurement is not requested by a server or not agreed by a target.

-- ASN1START

OMA-LPPe-ver2-0-AdvancedCrowdsourcingParameters ::= SEQUENCE { 


wlan-ap-measurements

OMA-LPPe-ver2-0-Crowdsourcing-WLAN-AP-Parameters

OPTIONAL,


lte-measurements


OMA-LPPe-ver2-0-Crowdsourcing-LTE-Parameters


OPTIONAL,

utra-measurements


OMA-LPPe-ver2-0-Crowdsourcing-UTRA-Parameters


OPTIONAL,

gsm-measurements


OMA-LPPe-ver2-0-Crowdsourcing-GSM-Parameters


OPTIONAL,

srn-measurements            OMA-LPPe-ver2-0-Crowdsourcing-SRN-Parameters            OPTIONAL,


sensor-measurements


OMA-LPPe-ver2-0-Crowdsourcing-Sensor-Parameters


OPTIONAL,


...
}

OMA-LPPe-ver2-0-Crowdsourcing-WLAN-AP-Parameters ::= SEQUENCE {

frequency


INTEGER (1..256)
OPTIONAL,

measurements

BIT STRING {







apSSID



(0), 







operatingClass

(1),







apDeviceType 

(2),







apReportedLocation
(3),







apEstimatedLocation
(4),







apChannel


(5),







apAntennaGain

(6),







ueAntennaGain

(7),







apTransmitPower

(8),







apSignaltoNoise

(9),







apSignalStrength
(10),







apRoundTripDelay
(11), 







ueTransmitPower

(12),







ueSignaltoNoise

(13),







ueSignalStrength
(14) } SIZE (1..32),


...
}

OMA-LPPe-ver2-0-Crowdsourcing-LTE-Parameters ::= SEQUENCE {


frequency


INTEGER (1..256)
OPTIONAL,


measurements

BIT STRING {







eNBestimatedLocation
(0)







rsrp




(1), 







rsrq




(2),







ueRxTx




(3),







non-serving-cell

(4),







non-serving-plmn

(5) } SIZE (1..16),


...

}

OMA-LPPe-ver2-0-Crowdsourcing-UTRA-Parameters ::= SEQUENCE {


frequency


INTEGER (1..256)
OPTIONAL,


measurements

BIT STRING {







nBestimatedLocation

(0)







utra-carrier-RSSI

(1),







fdd-cpich-Ec-N0


(2),







fdd-cpich-RSCP


(3),







fdd-pathloss


(4),







tdd-primary-ccpch-RSCP
(5),







tdd-pathloss


(6),







tdd-timing-advance

(7),







non-serving-cell

(8),







non-serving-plmn

(9) } SIZE (1..16),


...

}

OMA-LPPe-ver2-0-Crowdsourcing-GSM-Parameters ::= SEQUENCE {


frequency


INTEGER (1..256)
OPTIONAL,


measurements

BIT STRING {







bts-estimatedLocation
(0)







rxLevel




(1), 







timingAvance


(2),







non-serving-cell

(3),







non-serving-plmn

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


...

}

OMA-LPPe-ver2-0-Crowdsourcing-SRN-Parameters ::= SEQUENCE {


frequency


INTEGER (1..256)
OPTIONAL,


srn-Categories

SEQUENCE (SIZE (1..16))
OF
OMA-LPPe-SRN-Category, 


measurements

BIT STRING {







apReportedLocation

(0),







apEstimatedLocation

(1),







rssi




(2),







rtd





(3) } SIZE (1..16),


...

}

OMA-LPPe-ver2-0-Crowdsourcing-Sensor-Parameters ::= SEQUENCE {


frequency


INTEGER (1..256)
OPTIONAL,


measurements

BIT STRING {







motionState



(0),







atmosphericPressure

(1),







temperature



(2),







humidity



(3),







soundLevel



(4),







illuminance



(5) } SIZE (1..16),


...

}
-- ASN1STOP

	OMA-LPPe-ver2-0-AdvancedCrowdsourcingParameters field descriptions

	frequency

The frequency parameter for each measurement type defines for which measurement sets the measurement type is requested by a server or accepted by a target. A value of N for the frequency field indicates that measurements shall only be obtained by a target for measurement sets N, 2N, 3N, 4N etc. where measurement set 1 is the first measurement set triggered for a particular crowdsourcing session, 2 is the second, 3 is the third etc.. A frequency of more than one allows measurements to be reduced for a particular measurement type by skipping measurement sets. Use of a frequency N1 for one type of measurement and a frequency of N2 for another type of measurement where N1 and N2 are coprime also minimizes the number of measurement sets for which both measurement types are obtained. The frequency parameter may be used to reduce resource usage for sending and receiving crowdsourcing measurements. The parameter is optional and has the default value of one when not included. Note that when all measurements for a particular measurement set are skipped, no information regarding the measurement set should be provided to the server.

	wlan-ap-measurements

This parameter defines the requested or accepted WLAN AP related measurements. Requested or accepted measurements are defined using a bit string with one bit corresponding to each type of measurement. A bit setting of one indicates that a measurement is requested by a server or accepted by a target and a bit setting of zero or omission of a bit indicates a measurement is not requested or not accepted. 

	lte-measurements

This parameter defines the requested or accepted LTE related measurements. Requested or accepted measurements are defined using a bit string with one bit corresponding to each type of measurement. A bit setting of one indicates that a measurement is requested by a server or accepted by a target and a bit setting of zero or omission of a bit indicates a measurement is not requested or not accepted.

	utra-measurements

This parameter defines the requested or accepted UTRA related measurements. Requested or accepted measurements are defined using a bit string with one bit corresponding to each type of measurement. A bit setting of one indicates that a measurement is requested by a server or accepted by a target and a bit setting of zero or omission of a bit indicates a measurement is not requested or not accepted.

	gsm-measurements

This parameter defines the requested or accepted GSM related measurements. Requested or accepted measurements are defined using a bit string with one bit corresponding to each type of measurement. A bit setting of one indicates that a measurement is requested by a server or accepted by a target and a bit setting of zero or omission of a bit indicates a measurement is not requested or not accepted.

	srn-measurements

This parameter defines the requested or accepted SRN related measurements. Requested or accepted measurements are defined using a bit string with one bit corresponding to each type of measurement. A bit setting of one indicates that a measurement is requested by a server or accepted by a target and a bit setting of zero or omission of a bit indicates a measurement is not requested or not accepted.

	srn-Categories

Thie parameter defines the SRN technologies and/or SRN vendors for which SRN measurements are requested by a server or accepted by a target.

	sensor-measurements

This parameter defines the requested or accepted sensor related measurements. Requested or accepted measurements are defined using a bit string with one bit corresponding to each type of measurement. A bit setting of one indicates that a measurement is requested by a server or accepted by a target and a bit setting of zero or omission of a bit indicates a measurement is not requested or not accepted. Sensor measurements may be used to help determine environmental conditions associated with other crowdsourcing measurements such as being indoors, outdoors, in a subway, tall building etc..


-
OMA-LPPe-ver2-0-Crowdsourcing-Sensor-Measurements

The IE OMA-LPPe-ver2-0-Crowdsourcing-Sensor-Measurements is used by a target to report advanced crowdsourcing measurements derived from sensors. The measurements are compressed by including measurements only for measurement subsets where measurements were obtained. The measurement subsets for which such measurements were obtained are referred to using the measurement subset index defined for the parameter advanced-measurement-subsets for the OMA-LPPe-ver2-0-CrowdsourcingMeasurements data type.
-- ASN1START

OMA-LPPe-ver2-0-Crowdsourcing-Sensor-Measurements ::= SEQUENCE {


startIndex



INTEGER (1..ver2-0-maxMeasurements)



OPTIONAL,


sensorMeasurements


SEQUENCE (SIZE (1..ver2-0-maxMeasurements)) OF CHOICE {









notPresent


NULL,









arePresent


SEQUENCE {










static-Sensor-measurements
OMA-LPPe-ver2-0-Crowdsourcing-Sensor-StaticMeasurements

OPTIONAL,

--Cond OnlyIfDifferent










dynamic-Sensor-measurements
OMA-LPPe-ver2-0-Crowdsourcing-Sensor-DynamicMeasurements

OPTIONAL,









}








},


...

}

OMA-LPPe-ver2-0-Crowdsourcing-Sensor-StaticMeasurements ::= SEQUENCE { 


...

} 

OMA-LPPe-ver2-0-Crowdsourcing-Sensor-DynamicMeasurements ::= SEQUENCE {


motionState



OMA-LPPe-Sensor-MotionStateList


OPTIONAL,


atmosphericPressure

INTEGER (30000..115000)




OPTIONAL,


temperature



INTEGER (-100..100)





OPTIONAL,


humidity



INTEGER (0..100)





OPTIONAL,


soundLevel



INTEGER (0..200)





OPTIONAL,


illuminance



INTEGER (-100..100)





OPTIONAL,


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	OnlyIfDiferent
	This parameter is conditional and shall be included for the first measurement subset in which static sensor measurements are available and for any subsequent measurement subset for which the parameter content has changed. The parameter shall not be included for any subsequent measurement subset for which the parameter content is unchanged. 


	OMA-LPPe-ver2-0-Crowdsourcing-Sensor-Measurements

	startIndex

This parameter provides the index in the range 1-512 of the first measurement subset for which sensor cmeasurements are provided. If omitted, this parameter has the default value of 1.

	sensorMeasurements

This parameter provides sensor measurements for a sequence of consecutive measurement subsets starting with the measurement subset with index given by startIndex. The number of measurement subsets for which measurements are provided plus (startIndex – 1) shall not exceed 512. The sensor measurements for each measurement subset are provided as a CHOICE, where the parameter notPresent indicates that no sensor measurements are present for this subset and the parameter arePresent indicates that measurements are present.

	static-sensor-measurements

This parameter provides static sensor measurements for one measurement subset. Static measurements refer to measurements that seldom or never change. In LPPe version 2.0, this parameter is a placeholder and shall not be included by a target.

	dynamic-sensor-measurements

This parameter provides dynamic sensor measurements for one measurement subset. Dynamic measurements refer to measurements that normally change. This parameter shall be included if requested and available. The parameter need only be provided for one measurement subset for each measurement set.

	motionState

This parameter provides the motion state of the target during the measurement subset. This parameter shall be included if requested and available.

	atmosphericPressure

This parameter provides the atmosphericc pressure in units of Pa. This parameter shall be included if requested and available.

	temperature

This parameter provides the temperature at the target in degrees Celsius. This parameter shall be included if requested and available.

	humidity

This parameter provides the humidity as a percentage. This parameter shall be included if requested and available.

	soundLevel

This parameter provides the average sound level during all or part of a measurement set in units of dB relative to a standard sound pressure of 20 µPa. This parameter shall be included if requested and available.

	illuminance

This parameter provides the average illuminance at the target during all or part of a measurement set. The parameter is expressed as 10 Log10 (I) rounded to the nearest integer where I is the average illuminance measured in lux. This parameter shall be included if requested and available.


–
OMA-LPPe-ver2-0-Crowdsourcing-Sensor-MeasurementCapabilities

The IE OMA-LPPe-ver2-0-Crowdsourcing-Sensor-MeasurementCapabilites is used by a target to provide its capabilities for advanced crowdsourcing of sensor measurements to a server. 

-- ASN1START

OMA-LPPe-ver2-0-Crowdsourcing-Sensor-MeasurementCapabilities ::= SEQUENCE {


measurements

BIT STRING {







motionState



(0),







atmosphericPressure

(1),







temperature



(2),







humidity



(3),







soundLevel



(4),







illuminance



(5) } SIZE (1..16),


...

}

-- ASN1STOP

	OMA-LPPe-ver2-0-Crowdsourcing-Sensor-MeasurementCapabilities field descriptions

	Measurements

This parameter specifies the sensor measurements supported by a target for advanced crowdsourcing. The parameter is encoded as a bit string with each sensor measurement capability represented by a different bit. A bit is set to one to indicate that the corresponding sensor measurement capability is supported by the target. A bit is set to zero or omitted to indicate that the corresponding sensor measurement capability is not supported by the target.


i. Mapping Zenith Delays to Target Altitude

The hydrostatic and wet zenith delays can be determined based on numerical weather predictions or some other meteorological data. Parameters for the troposphere zenith delay model are then determined by e.g. least-squares-fit of the computed zenith delay profiles. The model parameters are referred to the reference altitude 
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 wet zenith delays in meters at the user altitude 
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 is calculated with respect to the nominal sea level, EGM96. The terms 
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 are the hydrostatic and wet zenith delays at the reference altitude given in the IE OMA-LPPe-AGNSS-LocalTroposphereDelayTimeElement. Finally, the terms 
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 are the exponential fit parameters for the hydrostatic and wet zenith delays. 
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