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1 Reason for Change

This CR proposes updates to crowd sourcing measurements to include short range node measurements.
2 Impact on Backward Compatibility

n/a
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

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

5.3.1.1 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
ENUMERATED {send, discardNewMeasurements, discardOldMeasurements, ...},

...
}

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 UMTS node Bs and crowdsourcing was requrested for WiFi and LTE but not for UMTS, 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). 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 a batch report when storage for crowdsourcing measurements would otherwise overflow or whether the target shall discard new measurements or the oldest measureements. 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. Each LPP and LPPe position method is encoded as a NULL value that is included when measurements for the position method will be provided and is excluded when they will not.
-- ASN1START

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


lpp-otdoa
NULL

OPTIONAL,


lpp-ecid
NULL

OPTIONAL,


otdoa

NULL

OPTIONAL,


eotd

NULL

OPTIONAL,


otdoa-utra
NULL

OPTIONAL,


lte-ecid
NULL

OPTIONAL,


gsm-ecid
NULL

OPTIONAL,


utra-ecid
NULL

OPTIONAL,


wlan-ap

NULL

OPTIONAL,


wimax

NULL

OPTIONAL,


sensor

NULL

OPTIONAL,


srn


NULL

OPTIONAL,


pdr


NULL

OPTIONAL,

 
...
}

-- 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,

...
}
-- Temporary Editorial Note: the LTE, UTRA, GSM and SRN crowdsourcing support will be added in a later CR
OMA-LPPe-ver2-0-Crowdsourcing-WLAN-AP-Parameters ::= SEQUENCE {


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-SRN-Parameters ::= SEQUENCE {


category



OMA-LPPe-SRN-Category,


multipleMeasurements
ENUMERATED{ forbidden(0), 











allowed(1),











requested(2), ... }




OPTIONAL, 


allowedMeasurements 
OMA-LPPe-SRN-MeasurementMask




OPTIONAL, 


...

}

-- ASN1STOP

	OMA-LPPe-SRN-Parameters  field descriptions

	category

This field specifies the SRN category.

	multipleMeasurements

This field specifies if the target is forbidden, allowed, or requested to provide multiple measurement sets per SRN.

	allowedMeasurements

This field specifies the allowed SRN measurements.

	historicMeasurementsRequested

This field indicates, if the target should return historic SRN measurements.


-- ASN1STOP

-
OMA-LPPe-ver2-0-CrowdsourcingMeasurements

The IE OMA-LPPe-ver2-0-CrowdsourcingMeasurements is used by a target to report crowdsourcing measurements to a server. The IE applies to both basic crowdsourcing and advanced crowdsourcing.
-- ASN1START

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


crowdsourcingCommonData

OMA-LPPe-ver2-0-Crowdsourcing-CommonData
OPTIONAL, --Cond FirstMessage


sequence-number


INTEGER (0..255)


OPTIONAL,
-- Cond MoreThanOneMessage


measurements
CHOICE {







basicMeasurements

OMA-LPPe-ver2-0-Crowdsourcing-BasicMeasurements,







advancedMeasurements
OMA-LPPe-ver2-0-Crowdsourcing-AdvancedMeasurements,







...





},

error


OMA-LPPe-ver2-0-Crowdsourcing-TargetCause



OPTIONAL,


...
}

OMA-LPPe-ver2-0-Crowdsourcing-BasicMeasurements ::= SEQUENCE {



basicMeasurementSubset

OMA-LPPe-ver2-0-Crowdsourcing-MeasurementSubset,


...
}

OMA-LPPe-ver2-0-Crowdsourcing-AdvancedMeasurements ::= SEQUENCE {



advanced-measurement-subsets
SEQUENCE (SIZE (1..ver2-0-maxMeasurements)) OF OMA-LPPe-ver2-0-Crowdsourcing-MeasurementSubset

OPTIONAL,


wlan-ap-measurements

OMA-LPPe-ver2-0-Crowdsourcing-WLAN-AP-Measurements
OPTIONAL,


lte-measurements


OMA-LPPe-ver2-0-Crowdsourcing-LTE-Measurements

OPTIONAL,


utra-measurements


OMA-LPPe-ver2-0-Crowdsourcing-UTRA-Measurements

OPTIONAL,


gsm-measurements


OMA-LPPe-ver2-0-Crowdsourcing-GSM-Measurements

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

...
}

-- Temporary Editorial Note: the LTE, UTRA and GSM crowdsourcing support will be added in a later CR
ver2-0-maxMeasurements
INTEGER ::= 512
-- ASN1STOP

	Conditional presence
	Explanation

	FirstMessage
	This parameter is conditional and may only be included in the first or only LPP Provide Location Information sent as part of a single LPP transaction to provide crowdsourcing measurements to a data server.

	MoreThanOneMessage
	This parameter is conditional and shall be included when more then one LPP Provide Location Information message is sent as part of a single LPP transaction to provide crowdsourcing measurements to a data server.


	OMA-LPPe-ver2-0-CrowdsourcingMeasurements

	crowdsourcingCommonData

This parameter is used to provide data that is common to all basic or advanced crowdsourcing measurements reported by the target.

	sequence-number

This parameter provides a sequence number for each LPP Provide Location Information message sent as part of the same LPP transaction to report crowdsourcing measurements. The sequence number starts at 0 and is incremented by 1 modulo 256 in each succeeding message. A server may use the sequence-number to detect message loss and in some cases message duplication.

	measurements

This parameter indicates whether basic or advanced crowdsourcing measurements are provided and provides common data for each case and, in the case of advanced crowdsourcing, the measurements themselves.

	basicMeasurements

This parameter provides common data for a basic crowdsourcing measurement subset. The basic measurements themselves for the subset are provided in separate LPP and LPPe position method containers within the same LPP message in the same way as measurements for target positioning. Each LPP Provide Location Information message is restricted to providing one subset of measurements which will be part of or all of one measurement set (instigated by one instance of measurement triggers).

	advancedMeasurements

This parameter provides one or more subsets of advanced measurements.

	error

This parameter may be included to report error information concerning a target inability to obtain or report certain measurements. This parameter may be included with or without measurements, although it is suggested to only sparingly send an error without any measurements to reduce load on the server. The inclusion of this parameter does not indicate the termination of a crowdsourcing session.

	basicMeasurementSubset
This parameter provides common data for one basic measurement subset.

	advanced-measurement-subsets

This parameter references up to 512 successive measurement subsets for advanced crowdsourcing. The measurement subsets may belong either to the same measurement set (comprising measurements obtained due to one measurement trigger event) or to more than one measurement set. The measurement subsets shall be included and referenced in the order they were obtained and are indexed from 1 for the first subset to N  (N ≤ 512) for the last subset where the index for any measurement subset corresponds to its position in the SEQUENCE OF data type.

	wlan-ap-measurements

This parameter contains advanced crowdsourcing measurements for WLAN APs. The measurements are contained in measurement subsets that are referred to using the measurement subset indices defined for the advanced-measurement-subsets parameter,

	srn-measurements

This parameter contains advanced crowdsourcing measurements for SRNs. The measurements are contained in measurement subsets that are referred to using the measurement subset indices defined for the advanced-measurement-subsets parameter


-
OMA-LPPe-ver2-0-Crowdsourcing-MeasurementSubset
The IE OMA-LPPe-ver2-0-Crowdsourcing-MeasurementSubset is used by a target to provide common data for a measurement subset for either basic crowdsourcing or advanced crowdsourcing. Each measurement subset should contain measurements obtained for the same (or almost the same) target location. Measurements in a measurement set (triggered by one instance of measurement triggers in crowdsourcing control parameters) may all be included in one measurement subset if all the measurements were obtained at the same (or nearly the same) target location but should be included in multiple measurement subsets if the target location changed while the measurements were being made. A server may control the precision of location for each measurement subset using the locationPrecision parameter in the OMA-LPPe-ver2-0-CrowdsourcingControlParameters data type.
-- ASN1START

OMA-LPPe-ver2-0-Crowdsourcing-MeasurementSubset ::= SEQUENCE {


measurementLocation

OMA-LPPe-ver2-0-Crowdsourcing-Location

OPTIONAL,

measurementTime


OMA-LPPe-vert2-0-Crowdsourcing-Time


OPTIONAL,

endOfMeasurementSet

NULL









OPTIONAL,


anchorPoint



NULL









OPTIONAL,


...
}

-- ASN1STOP

	OMA-LPPe-ver2-0-Crowdsourcing-MeasurementSubset

	measurementLocation
This parameter provides an absolute and/or a relative target location at which the measurements reported for this measurement subset were obtained. This parameter is optional and shall be included if available. If the parameter is not included, the target location is considered to be unknown.

	measurementTime
This parameter provides an absolute or a relative time at which the measurements reported for this measurement subset were obtained. This parameter is optional and shall be included if available. If the parameter is not included, the time is considered to be unknown.

	endOfMeasurementSet
This parameter is included to indicate the end of a measurement set and enables different measurement sets to be distinguished and the measurement subsets belonging to each measurement set to be identified. By convention, a new measurement set is assumed to begin in the first measurement subset reported by a target as part of one LPP transaction and a measurement set is assumed to end in the last measurement subset reported by a target as part of one LPP transaction.

	anchorPoint
This presence of this optional parameter indicates that the target location for this measurement subset may be used as an anchor point to define a relative target location for one or more subsequent measurement subsets. Even if the absolute target location for an anchor point is unknown, target locations relative to the anchor point may still be usefully provided to enable a server to infer some information about the transmitters being reported such as their locations relative to one another. It is recommended that whenever absolute location is available for some measurement subsets, that anchor points only be defined for the measurement subsets for which absolute location is explicitly provided.  This can increase the accuracy of absolute location derivation for the measurement subsets whose locations are defined relative to an anchor point by avoiding the need to chain a sequence of two or more relative locations back to a measurement subset for which an absolute location is provided. Note that each time that a relative location is combined with a previous location, to obtain the cumulative location estimate, the errors expressed by any location uncertainty and confidence need to be combined, resulting in a greater uncertainty and greater corresponding error. Minimizing the number of relative and absolute locations that need to be combined can thereby reduce error.


-
OMA-LPPe-ver2-0-Crowdsourcing-Location
The IE OMA-LPPe-ver2-0-Crowdsourcing-Location is used by a target to report the absolute and/or relative target location corresponding to one subset of measurements for either advanced or basic crowdsourcing.
-- ASN1START

OMA-LPPe-ver2-0-Crowdsourcing-Location ::= SEQUENCE {


absoluteLocation
SEQUENCE {







geodeticLocation
CHOICE {








location2D


EllipsoidPointWithUncertaintyEllipse,








location3D


EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,








highaccuracy3D

OMA-LPPe-HighAccuracy3Dposition,







...








},







relativeAltitude

OMA-LPPe-RelativeAltitude

OPTIONAL,







absoluteLocationSource
OMA-LPPe-LocationSource


OPTIONAL,






...







}


OPTIONAL,


relativeLocation
SEQUENCE {







location



OMA-LPPe-RelativeLocation, 







relativeLocationSource
OMA-LPPe-LocationSource


OPTIONAL,






...







}


OPTIONAL,

--Cond NotFirstSubset


locationPrecision
INTEGER (1..1024)

OPTIONAL,


...

}
-- ASN1STOP

	Conditional presence
	Explanation

	NotFirstSubset
	This parameter is conditional and may be included for any measurement subset except the first subset reported by a target in any LPP transaction.


	OMA-LPPe-ver2-0-Crowdsourcing-Location

	absoluteLocation
This parameter provides the absolute location of the target corresponding to one measurement subset. This parameter is optional and shall be provided for the first measurement subset reported by a target in any LPP transaction for which an absolute location is available. Thereafter, a target should report subsequent absolute locations if this will provide better absolute location accuracy than that inferred using the relativeLocation parameter. When absolute location accuracy for the absoluteLocation parameter would be roughly comparable to the absolute location accuracy inferred from one or more instances of the relativeLocation parameter, a target should report only the relativeLocation parameter to reduce signaling. The uncertainty and confidence for an absolute location shall be as precise as possible and refer to the target location at some point during the measurement subset.

	geodeticLocation
This parameter provides an absolute geodetic location for the target for one measurement subset. The geodetic location can be provided as a 2-D, 3-D or high accuracy 3-D absolute location with uncertainty and confidence.

	relativeAltitude

This parameter provides the target altitude relative to ground level. This parameter and a 3-D geodeticLocation, if both are present, refer to the same altitude. This parameter is optional and shall be included when available.

	absoluteLocationSource

This parameter indicates the source or sources of an absolute location. This parameter is optional and shall be included when available.

	relativeLocation

This parameter provides the target location relative to a previous target location (whether known or unknown) for a previous measurement subset that is either the most recent measurement subset marked as an anchor point or the last measurement subset if no anchor points were defined. The previous target location shall coincide with any absolute and/or relative location that was provided for the previous measurement subset that is referenced in order that the relative location can be accurately combined with a previous relative or absolute location (e.g. to infer an accurate absolute location for the current measurement subset), The accuracy of the relativeLocation shall be the accuracy of the relative location estimate itself, i.e. not including any uncertainty attributable to the point to which the relativeLocation is relative. It should be noted that the relativeLocation parameter may have a higher or lower location accuracy than the absoluteLocation parameter. As an example of higher location accuracy, the absolute location of a target may be known with an expected error of 100 meters (e.g. based on A-GNSS) while the relative location of the target with respect to its location 5 minutes earlier may have an expected error of only 2 meters (e.g. if sensors detected the user was nearly stationary). As an example of lower location accuracy, a very precise absolute location may be obtained after a target has moved by a distance with a high level of uncertainty. It should be noted that relativeLocation for some measurement subset A given relative to the location for a previous measurement subset B may be used to infer the absolute location for either measurement subset A or measurement subset B depending on whether absolute location is provided or can be inferred (e.g. using additional relativeLocation values) for measurement subset B or measurement subset A, respectively. This enables later as well as earlier absolute locations to be used to infer absolute location for measurement subsets for which an absolute location is not provided.

A target shall provide relativeLocation when available either when the absoluteLocation parameter is not provided or when absoluteLocation is provided and a relative location may be needed to infer the location of one or more previous measurement subsets. When both a relative and an absolute location type are reported for the same measurement subset, they shall both refer to the same target location and be obtained at the same time.

	relativeLocationSource

This parameter indicates the source or sources of a relative location. This parameter is optional and shall be included when available

	locationPrecision

This parameter provides the maximum straight line distance that the target may have moved while obtaining measurements for the reported measurement subset. The parameter may be approximated by the distance between the target locations for the first and last measurements reported. The parameter may also be measured using sensors. The distance D moved by the target is encoded as an integer N in the range 1 to 1024 where:

        D ≤ N meters for N < 1024

and  D > 1023 meters for N = 1024


-
OMA-LPPe-ver2-0-Crowdsourcing-Time
The IE OMA-LPPe-ver2-0-Crowdsourcing-Location is used by a target to report the absolute and/or relative target location corresponding to one subset of measurements for either advanced or basic crowdsourcing.
-- ASN1START

OMA-LPPe-ver2-0-Crowdsourcing-Time ::= SEQUENCE {


time


CHOICE {






absoluteTime

UTCTime,






relativeTime

INTEGER (0..86400)






},


duration

INTEGER (1..1024)
OPTIONAL,


locationTime
INTEGER (0..1023)
OPTIONAL,


...

}
-- ASN1STOP

	OMA-LPPe-ver2-0-Crowdsourcing-Time

	absoluteTime
This parameter provides the absolute UTC time corresponding to one measurement subset in seconds if available and otherwise in minutes. This parameter shall be provided for the first measurement subset reported by a target in one LPP transaction for which absolute time is available. Thereafter, a target may report time using the relativeTime parameter. The absolute time should preferably refer to the midpoint of a measurement subset.

	relativeTime
This parameter provides the time in seconds for a measurement subset relative to the time for the last measurement subset. 

	duration

This parameter provides the duration of a measurement subset in seconds rounded up to the nearest second except for a value of 1024 which indicates a duration of more than 1023 seconds. Duration is measured from the time of the first measurement in a measurement subset to the time the last measurement in the measurement subset is obtained. This parameter is optional and shall be provided if available.

	locationTime

This parameter provides the time in seconds at which an absolute location and/or a relative location was/were obtained for the measurement subset relative to the start of (i.e. first measurement for) the measurement subset. This parameter is optional and shall be provided if available.


-
OMA-LPPe-ver2-0-Crowdsourcing-CommonData

The IE OMA-LPPe-ver2-0-Crowdsourcing-CommonData is used by a target to provide common data for crowdsourcing..

-- ASN1START

OMA-LPPe-ver2-0-Crowdsourcing-CommonData ::= SEQUENCE {

deviceType


OMA-LPPe-ver2-0-DeviceType







OPTIONAL,

reportNumber

INTEGER (1..16777216)








OPTIONAL,


lastReportingTime
UTCTime












OPTIONAL,


...
-- ASN1STOP

	OMA-LPPe-ver2-0-Crowdsourcing-CommonData

	deviceType
This optional parameter identifies the oem vendor and optionally the oem model and version for the target device. The parameter may also identify the vendor, model and version for each wireless baseband chip in the target device. This parameter should be included when available. 

	reportNumber

This optional parameter provides the report number which shall start at one for the first crowdsourcing report and increase by one for each successive report. Should the maximum value be reached, all successive reports shall indicate the maximum number. This parameter is optional and may be omitted for anonymous crowdsourcing to help protect user privacy.

	lastReportingTime

This optional parameter provides the time of the last crowdsourcing measurement report to the data server. This may be used by a server to compile statistics on the frequency of reporting by a particular target or by all targets. This parameter is optional and may be omitted for anonymous crowdsourcing to help protect user privacy.


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

The IE OMA-LPPe-ver2-0-Crowdsourcing-WLAN-AP-Measurements is used by a target to report advanced crowdsourcing measurements for WLAN APs. The measurements for each AP are compressed by including measurements only for measurement subsets where measurements for the particular AP 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-WLAN-AP-Measurements ::= SEQUENCE (SIZE (1..ver2-0-maxAPs)) OF OMA-LPPe-ver2-0-Crowdsourcing-WLAN-Single-AP-Measurements

ver2-0-maxAPs

INTEGER ::= 1024

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


apMACAddress


OMA-LPPe-WLAN-AP-ID,


startIndex



INTEGER (1..ver2-0-maxMeasurements)



OPTIONAL,


apMeasurements


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









notPresent


NULL,









arePresent


SEQUENCE {










static-ap-measurements
OMA-LPPe-ver2-0-Crowdsourcing-WLAN-AP-StaticMeasurements

OPTIONAL,

--Cond OnlyIfDifferent










dynamic-ap-measurements
OMA-LPPe-ver2-0-Crowdsourcing-WLAN-AP-DynamicMeasurements

OPTIONAL,









},








},


...

}

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


apSSID




OCTET STRING (SIZE (1..32))

OPTIONAL,

--Cond OnlyIfDifferent


operatingClass


INTEGER (0..255) 



OPTIONAL,

--Cond OnlyIfDifferent


apDeviceType


OMA-LPPe-WLAN-AP-Type


OPTIONAL,

--Cond OnlyIfDifferent


apReportedLocation

OMA-LPPe-WLAN-ReportedLocation
OPTIONAL,

--Cond OnlyIfDifferent


apEstimatedLocation

OMA-LPPe-RelativeLocation

OPTIONAL,

--Cond OnlyifDifferent 


apChannel



INTEGER (0..256)



OPTIONAL,

--Cond OnlyIfDifferent


apAntennaGain


INTEGER (-127..128)



OPTIONAL,

--Cond OnlyIfDifferent


ueAntennaGain


INTEGER (-127..128)



OPTIONAL,

--Cond OnlyIfDifferent


apTransmitPower


INTEGER (-127..128)



OPTIONAL,

--Cond OnlyIfDifferent


...
}

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

apSignaltoNoise


INTEGER (0..255)



OPTIONAL,


apSignalStrength

INTEGER (0..255)



OPTIONAL,


apRoundTripDelay

OMA-LPPe-WLAN-RTD



OPTIONAL, 


ueTransmitPower


INTEGER (-127..128)



OPTIONAL,


ueSignaltoNoise


INTEGER  (0..255)



OPTIONAL,


ueSignalStrength

INTEGER  (0..255)



OPTIONAL,


...
}
-- ASN1STOP

	Conditional presence
	Explanation

	OnlyIfDiferent
	This parameter is conditional and shall be included for the first measurement subset in which measurements for any WLAN AP are included 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-WLAN-AP-Measurements

	apMACAddress

This parameter provides the MAC address for a WLAN AP for which crowdsourcing measurements are provided.

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

	apMeasurements

This parameter provides measurements for the WLAN AP 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 AP measurements for each measurement subset are provided as a CHOICE, where the parameter notPresent indicates that no measurements for the AP are present for this subset and the parameter arePresent indicates that measurements are present.

	static-ap-measurements

This parameter provides static measurements for the WLAN AP for one measurement subset. Static measurements refer to measurements that seldom or never change. This parameter shall be included if requested and available for the first measurement subset and for any subsequent measurement subset in which one or more of the contained measurements have changed.

	dynamic-ap-measurements

This parameter provides dynamic measurements for the WLAN AP for one measurement subset. Dynamic measurements refer to measurements that normally change. This parameter shall be included if requested and available for each measurement subset.

	apSSID

This parameter provides the SSID of the wireless network served by the AP.

	operatingClass

This parameter defines the Operating Class as defined in [IEEE 802.11].

	apDeviceType

This parameter provides the AP device type – 802.11a, 802.11b, 802.11g, 802.11n, 802.11ac or 802.11ad. The AP device type refers to the device type being used for signalling as opposed to the capability of the AP (for instance an 802.11n capable AP in e.g., 802.11a signalling mode).

	APReportedLocation

This parameter provides the reported location of the AP in the form of the Location Configuration Information (LCI) defined in [IEEE 802.11][RFC 3825] and includes the following subfields:

latitudeResolution: 
6-bits indicating the number of valid bits in the fixed-point value of latitude. (This value is the number of high-order Latitude bits that should be considered valid. Any bits entered to the right of this limit should not be considered valid. Values above decimal 34 are undefined and reserved.)
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.
longitudeResolution: 
6-bits indicating the number of valid bits in the fixed-point value of longitude. (This value is the number of high-order Longitude bits that should be considered valid. Any bits entered to the right of this limit should not be considered valid. Values above decimal 34 are undefined and reserved.)
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.
altitudeType: 
Defines the altitude type. Codes defined are:
1: Meters of altitude.
2: Building floors of altitude.
altitude value 
0.0 represents the floor level associated with ground level.
altitudeResolution: 
6-bits indicating the number of valid bits in the altitude. (This value is the number of high-order Altitude bits that should be considered valid. Any bits entered to the right of this limit should not be considered valid. Values above decimal 30 are undefined and reserved.)
altitude: 
A 30-bit fixed point value consisting of 22-bits of  integer and 8-bits of fraction indicating the Altitude of the AP in units defined by altitudeType.
datum: 
Defines the map datum used for the coordinates. Codes defined 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.

	apEstimatedLocation

This parameter provides the location of the AP as estimated by the target based on measurements of the AP. The location is expressed as a location relative to the referenceLocation for the OMA-LPPe-ver2-0-CrowdsourcingMeasurements data type where any uncertainty and confidence for the referenceLocation are ignored (i.e. only the latitude, longitude and any altitude component are used). If the referenceLocation is unspecified, then the apEstimateLocation for all WiFi APs that are relative to the same unspecified referenceLocation shall be relative to a common (though unspecified and unknown) absolute location to enable a server to compute the locations of WiFi APs relative to one another.

	apChannel

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

	apAntennaGain

This parameter provides the antenna gain of the AP in dBi.

	ueAntennaGain

This parameter provides the antenna gain of the target in dBi for transmission to the WLAN AP.

	apTransmitPower

This parameter provides the power the AP transmits on a beacon, probe response or measurement pilot frame in dBm.

	apSignaltoNoise

This parameter provides the AP signal to noise ratio (S/N) of a beacon, probe response or measurement pilot frame in dB as measured at the target. The encoded value in the range 0-255 provides the S/N in the range -10 to 117.5 dB as follows:

S/N  =  (encoded value / 2) – 10

The parameter shall be included if requested and available.

	apSignalStrength

This parameter provides the AP signal strength (RCPI – Received Channel Power Indicator) of a beacon frame, probe response frame or measurement pilot frame measured at the target in dBm on the channel indicated by the apChannel parameter. The encoded value in the range 0-255 provides the RCPI in the range -112.5 to 15 dBm as follows:

RCPI  =  (encoded value / 2) – 112.5

The parameter shall be included if requested and available.

	apRoundTripDelay

This parameter provides the measured round trip delay between the target 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 or 0.1ns. The parameter shall be included if requested and available.

	ueTransmitPower

This parameter provides the transmit power used by the target to access the WLAN AP in dBm. The parameter shall be included if requested and available.

	ueSignaltoNoise

This parameter provides the target’s signal to noise ratio (S/N) measured at the AP in dB. The encoded value in the range 0-255 provides the S/N in the range -10 to 117.5 dB as follows:

S/N  =  (encoded value / 2) – 10

The parameter shall be included if requested and available.

	ueSignalStrength

This field provides the target’s signal strength (RCPI – Received Channel Power Indicator) measured at the AP on the channel indicated by the apChannel field in dBm. The encoded value in the range 0-255 provides the RCPI in the range -112.5 to 15 dBm as follows:

RCPI  =  (encoded value / 2) – 112.5

The parameter shall be included if requested and available.


–
OMA-LPPe-ver2-0-Crowdsourcing-SRN-Measurements
The IE OMA-LPPe-ver2-0-Crowdsourcing-SRN-Measurements is used by a target to report advanced crowdsourcing measurements for SRNs. The measurements for each SRN are compressed by including measurements only for measurement subsets where measurements for the particular SRN 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-SRN-Measurements ::= SEQUENCE (SIZE (1..ver2-0-maxSRNs)) OF OMA-LPPe-ver2-0-Crowdsourcing-SRN-Node-Measurements

ver2-0-maxSRNs

INTEGER ::= 1024

OMA-LPPe-ver2-0-Crowdsourcing-SRN-Node-Measurements ::= SEQUENCE {
    srn-id                  OMA-LPPe-SRN-SRN-ID,
    srnCategory



OMA-LPPe-SRN-Category,

startIndex



INTEGER (1..ver2-0-maxMeasurements)



OPTIONAL,


srnMeasurements


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









notPresent


NULL,









arePresent


SEQUENCE {










srn-measurements
OMA-LPPe-ver2-0-Crowdsourcing-SRN-Measurement OPTIONAL        



},








},


...

}
OMA-LPPe-ver2-0-Crowdsourcing-SRN-Measurement ::= SEQUENCE {


relativeTimeStamp
INTEGER(0..1000)

OPTIONAL,
--Cond IfNotFirst


rssi 



INTEGER(-128..127)

OPTIONAL,


rtd




OMA-LPPe-SRN-RTD

OPTIONAL,


...

}

-- ASN1STOP

	Conditional presence
	Explanation

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

	IfNotFirst
	The field is mandatory present if the measurement is not the first of the sequence; otherwise the field is not present.


	OMA-LPPe-ver2-0-Crowdsourcing-SRN-Measurement  field descriptions

	srnID

This field identfies the SRN. 

	srnCategory

This field specifies the category of the SRN being measured.

	relativeTimeStamp

This parameter shall be included for historic SRN 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.

	rssi

This field provides the Received Signal Strength Indicator. The interpretation and the scale are SRN-type specific.

	rtd

This field provides the measured round trip delay between the target and SRN, and optionally the accuracy expressed as the standard deviation of the delay.


5.3.1.2 Crowdsourcing Capability Information
–
OMA-LPPe-ver2-0-Crowdsourcing-ProvideCapabilities

The IE OMA-LPPe-Crowdsourcing-ProvideCapabilites is used by a target to provide its capabilities for crowdsourcing to a server. The IE is not included when a target does not support crowdsourcing.
-- ASN1START

OMA-LPPe-ver2-0-Crowdsourcing-ProvideCapabilities ::= SEQUENCE {


basicCrowdsourcingCapabilities

SEQUENCE {



basicControlParameterCapabilities
OMA-LPPe-ver2-0-Crowdsourcing-ControlParamaterCapabilities,


basicMeasurementCapabilities

OMA-LPPe-ver2-0-Crowdsourcing-BasicMeasurementCapabilities,


...



}


OPTIONAL,

advancedCrowdsourcingCapabilities

SEQUENCE {



advancedControlParameterCapabilities
OMA-LPPe-ver2-0-Crowdsourcing-ControlParamaterCapabilities,


advancedMeasurementCapabilities

OMA-LPPe-ver2-0-Crowdsourcing-AdvancedMeasurementCapabilities,


...


}


OPTIONAL,

crowdsourcing-session
OMA-LPPe-ver2-0-CrowdsourcingSessionID

OPTIONAL,
--Cond ActiveSession

...
}

OMA-LPPe-ver2-0-Crowdsourcing-ControlParamaterCapabilities ::= SEQUENCE {


controlParameters
BIT STRING {







locationPrecision





(0)







geographicArea






(1),







country-network






(2),







detectedTransmitters 




(3),







targetMotionState





(4),







environment







(5),







logicalTriggerCombination 



(6),






activationDelay






(7),







deactivationDelay





(8),






measurementPeriodicity




(9),







measurementMovement





(10),







measurementFloorChange




(11).







measurementChangeOfServingCellOrAP

(12),







logicalMeasurementCombination


(13),







realTimeReporting





(14),







quasiRealTimeReporting




(15),







batchReporting






(16),







batchReportPeriodicity




(17),







batchReportMovement





(18),







batchReportOnChangeOfServingNetwork

(19),






batchAccessNetworkRestriction


(20),







batchStorageOverflow




(21),






crowdsourcingStartTime




(22),







crowdsourcingDuration




(23) }
(SIZE (1..32)),


...
}

OMA-LPPe-ver2-0-Crowdsourcing-BasicMeasurementCapabilities ::= SEQUENCE {


basicPosMethods

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


basicSupportedMeasurements
ENUMERATED
{sameAsPositioning,subsetOfPositioning, supersetOfPositioning, other, ... },


...
}

OMA-LPPe-ver2-0-Crowdsourcing-AdvancedMeasurementCapabilities ::= SEQUENCE {

wlan-ap-advancedMeasurements
OMA-LPPe-ver2-0-Crowdsourcing-WLAN-AP-MeasurementCapabilities
OPTIONAL,


lte-advancedMeasurements
OMA-LPPe-ver2-0-Crowdsourcing-LTE-MeasurementCapabilities
OPTIONAL,


utra-advancedMeasurements
OMA-LPPe-ver2-0-Crowdsourcing-UTRA-MeasurementCapabilities
OPTIONAL,


gsm-advancedMeasurements
OMA-LPPe-ver2-0-Crowdsourcing-GSM-MeasurementCapabilities
OPTIONAL,
    srn-advancedMeasurements
OMA-LPPe-ver2-0-Crowdsourcing-SRN-MeasurementCapabilities
OPTIONAL,

...
}

-- ASN1STOP

	Conditional presence
	Explanation

	ActiveSession
	This parameter is conditional and shall be included if and only if there is an ongoing crowdsourcing session with the target for which the server is the control server or data server (or both).


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

	basicCrowdsourcingCapabilities
This parameter specifies target capabilities for basic crowdsourcing. This parameter is optional and if not included indicates that a target does not support basic crowdsourcing.

	basicControlParameterCapabilities
This parameter specifies the control parameters supported by a target for basic crowdsourcing. 

	basicMeasurementCapabilities
This parameter specifies the measurements supported by a target for basic crowdsourcing. 

	advancedCrowdsourcingCapabilities
This parameter specifies target capabilities for advanced crowdsourcing. This parameter is optional and if not included indicates that a target does not support advanced crowdsourcing.

	advancedControlParameterCapabilities
This parameter specifies the control parameters supported by a target for advanced crowdsourcing. 

	advancedMeasurementCapabilities
This parameter specifies the measurements supported by a target for advanced crowdsourcing. 

	crowdsourcing-session
This parameter provides the crowdsourcing session ID for any ongoing crowdsourcing session between the target and the server. This parameter is optional and if not included indicates that there is no ongoing crowdsourcing session between the target and the server. A server may use the query procedure to discover the control parameters and measurements in use for any reported crowdsourcing session – e.g. if the server does not record these.

	controlParameters

This parameter indicates the control parameters supported by the target for either basic or advanced crowdsourcing. The parameter is encoded as a bit string with each control parameter represented by a different bit. A bit is set to one to indicate that the corresponding control parameter is supported by the target. A bit is set to zero or omitted to indicate that the corresponding control parameter is not supported by the target. A target shall minimally support the default requirements for absence of control parameters for activation triggers, measurement triggers, reporting triggers and/or duration parameters in a crowdsourcing request from a control server. Ths enables a control server to set up default crowdsourcing in a target even when the target supports few or no control parameters.

	basicPosmethods

This parameter indicates the positioning methods for which a target supports basic crowdsourcing measurements. The parameter is encoded as a bit string with each positioning method represented by a different bit. A bit is set to one to indicate that crowdsourcing measurements for the corresponding positioning method are supported by the target. A bit is set to zero or omitted to indicate that crowdsourcing measurements for the corresponding positioning method are not supported by the target.

	basicSupportedMeasurements
This parameter indicates whether a target supports the same measurements for crowdsourcing for each positioning method for which basic crowdsourcing is supported as the target supports for positioning. The choices are an indication of the same measurements for all position methods, a subset of measurements for some or all position methods (where measurements may be the same for some position methods and a subset for others), a superset of measurements (where measurements may be the same for some position methods and a superset for others) or some other relationship (e.g. a mixture of subsets and supersets).

	wlan-ap-advancedMeasurementCapabilities
This parameter indicates the WLAN AP advanced crowdsourcing measurements supported by a target. This parameter is optional and if not included indicates that a target does not support advanced crowdsourcing for WLAN APs.

	lte-advancedMeasurementCapabilities
This parameter indicates the LTE advanced crowdsourcing measurements supported by a target. This parameter is optional and if not included indicates that a target does not support advanced crowdsourcing for LTE.

	utra-advancedMeasurementCapabilities
This parameter indicates the UTRA advanced crowdsourcing measurements supported by a target. This parameter is optional and if not included indicates that a target does not support advanced crowdsourcing for UTRA.

	gsm-advancedMeasurementCapabilities
This parameter indicates the GSM advanced crowdsourcing measurements supported by a target. This parameter is optional and if not included indicates that a target does not support advanced crowdsourcing for GSM.

	srn-advancedMeasurementCapabilities
This parameter indicates the SRN advanced crowdsourcing measurements supported by a target. This parameter is optional and if not included indicates that a target does not support advanced crowdsourcing for SRNs.


5.3.1.3 Crowdsourcing Capability Information Request
–
OMA-LPPe-ver2-0-Crowdsourcing-RequestCapabilities

The IE OMA-LPPe-ver2-0-Crowdsourcing-RequestCapabilities is used to request crowdsourcing capabilities information from the target. 

-- ASN1START

OMA-LPPe-ver2-0-Crowdsourcing-RequestCapabilities ::= SEQUENCE {


...

}

-- ASN1STOP

5.3.1.4 Crowdsourcing Capability Information Elements
–
OMA-LPPe-ver2-0-Crowdsourcing-WLAN-AP-MeasurementCapabilities
The IE OMA-LPPe-ver2-0-Crowdsourcing-WLAN-AP-MeasurementCapabilites is used by a target to provide its capabilities for advanced crowdsourcing of WLAN AP measurements to a server. 

-- ASN1START

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

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),


...

}

-- ASN1STOP

	OMA-LPPe-ver2-0-Crowdsourcing-WLAN-AP-MeasurementCapabilities field descriptions

	measurements

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


–
OMA-LPPe-ver2-0-Crowdsourcing-SRN-MeasurementCapabilities
The IE OMA-LPPe-ver2-0-Crowdsourcing-SRN-MeasurementCapabilites is used by a target to provide its capabilities for advanced crowdsourcing of SRN measurements to a server. Inclusion of an empty OMA-LPPe-ver2-0-Crowdsourcing-SRN-MeasuremenCapabilities indicates the target does not support SRN positioning for Crowdsourcing.

-- ASN1START

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


capabilitiesPerSRNCategory

SEQUENCE (SIZE (1..16)) OF 













OMA-LPPe-ver2-0-Crowdsourcing-SRN-ProvideCapabilitiesElement
OPTIONAL,


...

}

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


srnCategory





OMA-LPPe-SRN-Category,


supportedMeasurements


OMA-LPPe-SRN-MeasurementMask





OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-SRN-ProvideCapabilitiesElement  field descriptions

	capabilitiesPerSRNCategory

This field specifies the target capabilities for each supported SRN category.

	srnCategory

This field specifies the supported SRN category. When capabilities are provided for two SRN categories A and B where B is a subset of A (e.g. A defines SRN technology only and B defines the same SRN technology and a vendor ID), the capabilities for B prevail over those for A in the case of B.

	supportedMeasurements

This field specifies the SRN measurements the target can provide. The field shall be included in case target-assisted mode is supported for the SRN category.


5.3.1.5 Crowdsourcing Abort
–
OMA-LPPe-ver2-0-Crowdsourcing-Abort
The IE OMA-LPPe-ver2-0-Crowdsourcing-Abort is used by a control server or data server to abort a crowdsourcing session with a target device and to provide a reason for the abort.

-- ASN1START

OMA-LPPe-ver2-0-Crowdsourcing-Abort ::= SEQUENCE {


sessionID

OMA-LPPe-ver2-0-CrowdsourcingSessionID

OPTIONAL,


cause


OMA-LPPe-ver2-0-Crowdsourcing-ServerCause,


...

}

-- ASN1STOP

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

	session-ID

This parameter specifies the session ID for the crowdsourcing session to be aborted. This parameter is optional and if omitted indicates that the target shall abort any crowdsourcing session that is currently ongoing with the server in the role of either a control server or data server.

	cause

This parameter provides the reason for the abort.


5.3.1.6 Crowdsourcing Cause Elements
–
OMA-LPPe-ver2-0-Crowdsourcing-TargetCause

The IE OMA-LPPe-ver2-0-Crowdsourcing-TargetCause is used by the target device to provide cause information to the server related to termination of crowdsourcing or inability to provide certain measurements.

-- ASN1START

OMA-LPPe-ver2-0-Crowdsourcing-TargetCause ::= SEQUENCE {

cause


ENUMERATED
{
undefined,










normalTermination,










crowdsourcingStoppedByUser,










insufficientTargetResources,










networkPrivacyRestriction,










someRequestedMeasurementsNotObtainable,









temporaryInabilityToConnectToDataServer,










crowdsourcingNotAllowedByHomeOperator,










crowdsourcingNotAllowedByUser,










dataServerNotAuthorized,









sessionAlreadyEstablishedToTheDataServer,










crowdsourcingNotSupportedForTemporaryReasons,









crowdsourcingNotSupportedForPermanentReasons,









controlParametersNotAcceptible,









controlParametersNotSupported,









measurementsNotAcceptible,









measurementsNotSupported,









...









},


...
}

-- ASN1STOP

–
OMA-LPPe-ver2-0-Crowdsourcing-ServerCause

The IE OMA-LPPe-ver2-0-Crowdsourcing-ServerCause is used by a server to provide cause information to a target related to termination of crowdsourcing.

-- ASN1START

OMA-LPPe-ver2-0-Crowdsourcing-ServerCause ::= SEQUENCE {

cause


ENUMERATED
{
undefined,










terminatedByOperator,










serverCongestion,










serverShutDown,










errorsInCrowdsourcingReports,










sessionNoLongerNeeded,









sessionNeedsToBeChanged,










...









},


...
}

-- ASN1STOP
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