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1 Reason for Change

This CR provides support for crowdsourcing of measurement data from a target to a server and fulfils the following LPPe 2.0 requirements.
	LPP-MLI-028
	LPPe SHALL support crowd sourcing of access network or short range node measurements.

Informational Note 1: Crowd sourcing is a mechanism whereby large numbers of UEs perform access network and/or short range node measurements. Crowd Sourced Data  may include positions estimates (absolute, relative, civic address, in-building address, etc.), together with node measurements,  node IDs, node types, antenna, calibration or other useful information on such nodes.  All collected measurements must clearly distinguish between the  access network technology that is being measured and the positioning technology that is being used to make the position estimate that is associated with it.

Informational Note 2: The requirement relates to use case B.6 
	2.0

	LPP-MLI-029
	LPPe SHALL support configuration of crowd sourcing parameters for individual UEs. 

Informational Note 1: The conditions under which UEs are to perform crowd sourcing measurements (including what kind of measurements) and when to report these measurements to a server are configured by the server for all its affiliated UEs.

Informational Note 2: The requirement relates to use case B.6 
	2.0


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

5.2.6
Crowdsourcing (version 2.0)

5.2.6.1
Crowdsourcing Principles
Crowdsourcing involves instigating and subsequently receiving measurements at a server from one or more target devices for one or more types of terrestrial transmitter. A server (or a surrogate to which the measurements may be forwarded) may subsequently use the measurements for one or more purposes outside the scope of LPPe. For example, a server may determine location related information (e.g. estimated locations and/or transmission characteristics) for terrestrial transmitters which may be used at the server to support positioning and/or my be sent to target devices as assistance data. In another example, the measurements may be used for network optimization – e.g. to help plan deployment or redeployment of transmitters and/or adjust transmission capabilities of existing transmitters.
The crowdsourcing procedures enable a server to request a target to send crowdsourcing measurements for a limited or unlimited period to a designated data server. The server instigating the crowdsourcing is referred to as the control server and may differ from the data server to which measurements are sent in order to limit the influx of data at the control server, loadshare crowdsourcing data over several data servers and/or provide the measurement data to a server dedicated to processing of crowdsourcing data.  The control server provides control parameters to the target defining when the measurements are to be obtained and when they are to be returned to the data server. The control parameters are divided into four groups comprising activation triggers, measurement triggers, reporting triggers and duration parameters. Activation triggers define the conditions for activating and deactivating crowdsourcing measurements and may be used to avoid obtaining measurements in conditions where measurements may be difficult or not needed, thereby saving on target resource usage (e.g. battery, memory, signaling) and reducing load on the data server. When crowdsourcing is deactivated, a target does not obtain new crowdsourcing measurements but continues to report any previously obtained measurements, if not already sent, according to the reporting triggers. Measurement triggers define how often measurements should be made when crowdsourcing measurements have been activated. Reporting triggers define how often measurements should be returned and include a reporting mode which may be any of: real time where measurements are sent as soon as they are made or are discarded otherwise; quasi-real time where measurements are sent in real time if possible but in bacth mode otherwise; and batch where measurements are sent infequently in batches.
A target is enabled to confirm whether or not it will fulfil a crowdsourcing request from the control server and may include agreed control parameters and agreed measurement types that may each be the same as those requested by the server or may each differ.  In the latter case, a target shall employ a subset policy in which agreed measurements are a subset of those requested and agreed control parameters either omit requested control parameters or include requested parameters set to values that will reduce the frequency and/or duration of crowdsourcing deactivation, measurements and/or reporting. In the case of the reporting mode (real time, quasi-real time and batch reporting), a target shall not change the mode requested by the server.

A control server or data server may query a target at a later time to verify whether crowdsourcing is still active in the target and what are the measurements and control parameters assumed by the target. This may enable detection of conditions where crowdsourcing has stopped at a target before a designated end time – e.g. due to user intervention, a power off or lack of resources (e.g. low battery level). A query may also enable a control server or data server to periodically poll targets for crowdsourcing when a control server or data server  does not maintain records of the crowdsourcing ongoing in targets. Targets for which no crowdsourcing is active may then be requested by the server to start crowdsourcing.
A control server or data server may abort an ongoing crowdsourcing session in a particular target – e.g. because measurements are no longer needed or to reduce load on the data server. A target may also abort an ongoing crowdsourcing session – e.g. due to user intervention or because a target has insufficient resources (e.g. battery level is low). A server abort is always signaled to the target. A target abort is not signaled to either the control server or data server. However, a target may indicate the end of crowdsourcing when reporting crowdsourcing measurements to the data server in the case that crowdsourcing is stopped in a controlled manner,

Crowdsourcing may be identified or may be anonymous. With identified crowdsourcing, crowdsourcing reports carry a unique session ID assigned by the control server. With anonymous crowdsourcing, a reserved session ID of zero is included in crowdsourcing reports which may prevent tracking of the target and thereby ensure user privacy. A target has the ability to set the session ID to zero to indicate that crowdsourcing will be anonymous when confirming crowdsourcing to the control server if the control server had assigned a unique session ID.

Only one crowdsourcing session is allowed to be ongoing for any target with respect to any server regardless of whether the server acts as a control server or data server. This restriction simplifies crowdsourcing and reduces the possibility of loss of synchronization between a server and target with respect to ongoing crowdsourcing sessions. If a control server that is already the control server or data server for an ongoing crowdsourcing session with a target requests a new crowdsourcing session from the target, the target shall abort the ongoing session and then process the request for the new session. Should the new session be rejected, the previous session is still aborted. This can help overcome loss of synchronization between a server and target. If a control server that is neither the control server nor data server for an ongoing crowdsourcing session with a target requests a new crowdsourcing session from the target and specifies a data server for which there is an ongoing crowdsourcing session, the target shall reject the request. This prevents a control server from interfering with crowdsourcing invoked by another control server.
It is not allowed to mix crowdsourcing and positioning support in the same LPP Request Location Information and Provide Location Information messages. Thus, LPP messages related to crowdsourcing shall not contain location information related to positioning. However, crowdsourcing capabilities may be requested and provided in the same LPP Request Capabilities and LPP Provide Capabilities messages used to request and provide positioning capabilities. The LPP Request Assistance Data and LPP Provide Assistance Data messages are not used directly for crowdsourcing although assistance data may be requested by a target and provided by a server to support crowdsourcing without indicating this explicitly.
Since crowdsourcing relies on receipt of measurement data from a large number of different target devices, there is no especial premium on ensuring that all requested crowdsourcing measurements are made and successfully transferred to the server. It is thus allowable for a congested target or a target with reduced battery charge to miss some measurements and not to expend excessive resources in reconnecting to a server when radio conditions or network support are faulty. Furthermore, a target may choose not to send measurements to a server if the user will be charged for this by a network operator – e.g. if a cellular network is being used instead of say a WiFi network. In this case, any withheld measurements may be sent later if batch or quasi-real time reporting was agreed. 
5.2.6.2
Crowdsourcing Procedure
Figure X illustrates and provides more details for the crowdsourcing procedure. 
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Figure X: LPPe Crowdsourcing Procedure 

1.
The control server sends an LPP RequestLocationInformation message to the target using some available transaction ID T1. The message contains a crowdsourcing session ID S which may either be unique to the target or may be set to an anonymous value of zero, an indication that this is a request for crowdsourcing and an indication of the crowdsourcing measurements requested and the control parameters for obtaining and reporting the measurements.  The message may also contain the address of a data server to which crowdsourcing measurements shall be sent. If a data server is not indicated, the data server is the same as the control server.
2.
The target responds with an LPP ProvideLocationInformation message to the control server. The message uses the transaction ID T1 in step 1 and indicates the end of this transaction. The message contains a session ID S which shall either be the same as in step 1 or zero to indicate anonymous reporting, an indication that this is a confirmation of crowdsourcing, and an indication of the measurements to be crowdsourced and the control parameters for obtaining and reporting the measurements. The indicated measurements and control parameters shall either be the same as in step 1 or a subset of those in step 1 where a subset of control parameters omits certain parameters in step 1 and/or contains certain parameters from step 1 indicating a lower frequency and/or lower duration of measurement and/or reporting than in step 1. If the crowdsourcing procedure cannot be supported, an indication of a rejection of crowdsourcing is included instead in the LPP ProvideLocationInformation message in step 2 as well as an error reason and an indication of measurements and control parameters is not included. In this case, subsequent steps are not performed.
3.
The target obtains crowdsourcing measurements as defined by the control and measurement parameters in step 2. When the first set of measurements needs to be sent as determined by the control parameters, the target assembles the measurement data into one or more LPP ProvideLocationInformation messages. If there is only one message, the target proceeds to step 4. Otherwise, the target sends the first batch of measurement data to the data server indicated in step 1 in an LPP ProvideLocationInformation message which shall indicate crowdsourcing data and comprise measurement data obtained at the earliest time(s). The message shall include an available transaction ID T2 which may differ from T1 and the session ID S in step 2. The target shall repeat step 3 to send each successive set of measurement data, except for the last, as obtained at progressively later times to the data server. 
4.
For the last set of measurement data, the target shall send an LPP ProvideLocationInformation message to the data server as in step 3 but with an end of transaction also indicated. In addition, the target may indicate the end of the crowdsourcing session if any duration agreed in step 2 has ended or if the target needs to end the session for other reasons (e.g. lack of resources or user intervention). Steps 3 and 4 are repeated at later reporting times to send subsequent sets of measurements as determined by the control parameters in step 2. If a session or connection between the target and the data server fails or is released while crowdsourcing transfer according to step 3 and 4 is still in progress, the target should attempt to re-establish the session or connection and resume the transfer. In this case, the target may (though does not have to) resend any LPP ProvideLocationInformation message that was previously completely sent in step 3 or step 4 if there was no confirmation of receipt at the transport level (in the case that the transport level supports acknowledgment of receipt). The data server is responsible for determining any duplicates that may arise – e.g. using sequence numbers in the received messages.
5.
If an error related condition occurs at the control server that requires the session to end, the control server sends an LPP Abort to the target using any available transaction ID T4 and includes the session ID S from step 2.
6.
If an error related condition occurs at the data server that requires the session to end, the data server sends an LPP Abort to the target using any available transaction ID T4 and includes the session ID S received in step 3 or step 4.
7.
If the control server or data server needs to query the status of crowdsourcing in the target, the control server or data sever sends an LPP RequestLocationInformation message to the target using some available transaction ID T5. The message may contain a crowdsourcing session ID S if the control server or data server is aware of an active session with the target. Otherwise, the session ID S is omitted.
8.
If the target is able to match an included session ID S in step 7 to an active crowdsourcing session for this control server or data server or, if that is not possible, if the target is able to determine an active crowdsourcing session for this control server or data server with a different session ID, the target returns an LPP ProvideLocationInformation message to the control server or data server. The message uses the transaction ID T5 in step 7 and indicates the end of this transaction. The message indicates a crowdsourcing status response and contains the session ID S for the active crowdsourcing session with the control server or data server which may not be the same as the session ID S received in step 7. The message shall also indicate the measurements being obtained and the control parameters in use as returned in step 2. The message shall also provide statistics on the crowdsourcing session if available to the target. If the target is unable to find an active crowdsourcing session for this control server or data server, the target returns an LPP ProvideLocationInformation message to the control server or data server with the transaction ID T5 from step 7, an end of transaction indication, an indication of a crowdsourcing status response and an indication that no active session was found.
In the case of a receiver detecting protocol errors where a transaction is still open, the receiver shall return an LPP ERROR message and consider the transaction as closed. The message that caused the error shall be discarded and any request contained in it shall be ignored except in the case of an abort or termination request where any ongoing crowdsourcing session shall be terminated.
5.2.6.3
Basic and Advanced Crowdsourcing
Two types of crowdsourcing are supported in LPPe version 2.0: “basic crowdsourcing” using request location information and provide location information parameters for positioning methods normally used to locate a target and “advanced crowdsourcing” using separate parameters applicable only to crowdsourcing. Basic crowdsourcing reuses existing LPP and LPPe positioning parameters and thus may reduce implementation but is not efficient for a large number of measurements. Advanced crowdsourcing uses parameters dedicated to crowdsourcing and can be more efficient particularly for batch reporting.  Only one type of crowdsourcing (basic or advanced) may be requested by a server and used by a target throughout a crowdsourcing session.

Figure Y summarizes the different portions of an LPP/LPPe message and their applicability to basic versus advanced crowdsourcing.
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Figure Y: LPP/LPPe Message Structure for Crowdsourcing (where steps refer to Figure X)
For basic crowdsourcing, control parameters (e.g. as used in steps 1, 2 and 8 in Figure X) are contained in an LPPe crowdsourcing parameter container. An indication of the crowdsourcing measurements requested (e.g. in step 1 in Figure X) is contained in the same parameters used to request these measurements when used for positioning of a target. These parameters appear in LPP and LPPe parameter containers associated with different positioning methods as illustrated in Figure Y. Crowdsourcing measurement data (e.g. for steps 3 and 4 in Figure X) is contained in the same LPP and LPPe parameters that are used to report these measurements in the case of positioning. These parameters thus appear in the LPP and LPPe parameter containers for LPP and LPPe positioning methods. For basic crowdsourcing, a detailed confirmation of the measurements to be crowdsourced by a target is not provided to a server (e.g. in steps 2 and 8 of Figure X). Instead, a summary indication is provided of the position methods for which measurements will be provided. 

For advanced crowdsourcing, requested measurements (for step 1 of Figure X), confirmed measurements (for steps 2 and 8 of Figure X) and measurement data (for steps 3 and 4 of Figure X) are all provided using the LPPe crowdsourcing parameter container as shown in Figure Y. For advanced crowdsourcing, LPP and LPPe parameter containers associated with normal positioning methods are not included.
5.2.6.4
Advanced Crowdsourcing Measurement Subsets
For advanced crowdsourcing, measurements are reported as a sequence of subsets obtained at successively later times where each subset contains measurements that were obtained by a target at the same location or almost the same location. When a target is triggered to obtain crowdsourcing measurements, the obtained measurements may be reported within the same measurement subset if they could all be obtained at the same or almost the same target location. Otherwise, if the target moves while the measurements are being obtained, the measurements should be reported using more than one subset. Each measurement subset shall only include measurements for one measurement trigger occurrence – i.e. shall not be used to report measurements for more than one trigger occurrence (e.g. triggered at different times in the case of periodic triggering) even if the target did not move during the intervening time,Each measurement subset should indicate the time or relative time at which the included measurements were obtained and the target location. Any uncertainty and confidence for the target location should apply to the location or locations of the target whereat all contained measurements were obtained. For example, if the true locations at which the target makes 3 different measurements for a particular measurement subset are X, Y and Z, and if the target location is reported as L with uncertainty area U and confidence C, then C should give the confidence that X, Y and Z are all within the uncertainty area U.
Different types of measurements (e.g. WLAN AP measurements, LTE ECID measurements) may not necessarily be included in every measurement subset – e.g. if measurements could not always be obtained when triggered or if the set of measurements for one trigger occurrence are reported using more than one measurement subset. To indicate which measurement subsets contain measurements of a particular type, measurement subsets are conceptually indexed from 1 upwards according to their order of reporting and bit strings are employed in the ASN.1 to indicate the relevant measurement subsets that contain measurements of a particular type. The measurements can then be reported using a separate sequence of applicable data types. For example, if measurements of a particular type are reported using an ASN.1 data type D and if n instances of this measurement type were obtained at different times, the measurements would be reported as a sequence D1, D2, D3 … Dn. The measurement subsets to which these n data types apply would be specified using a bit string S = B1, B2, B3, … Bm assuming m (m ≥  n) measurement subsets. Exactly n bits in the string S would indicate (e.g. via binary one values) the particular measurement subsets in which the n instances of D appeared. This method of packing measurements can avoid redundant data for measurement subsets in which a particular measurement type does not appear.
6.3
Message extension IEs

The present chapter details the message extensions provided by LPPe for the 3GPP-defined LPP.

6.3.1
Request Capabilities

The OMA-LPPe-RequestCapabilities message extension requests capability information on LPPe-defined assistance data and individual positioning methods.

-- ASN1START

OMA-LPPe-RequestCapabilities ::= SEQUENCE {


commonIEsRequestCapabilities


OMA-LPPe-CommonIEsRequestCapabilities
OPTIONAL,


agnss-RequestCapabilities



OMA-LPPe-AGNSS-RequestCapabilities

OPTIONAL,


otdoa-RequestCapabilities



OMA-LPPe-OTDOA-RequestCapabilities

OPTIONAL,


eotd-RequestCapabilities



OMA-LPPe-EOTD-RequestCapabilities

OPTIONAL,


otdoa-utra-RequestCapabilities


OMA-LPPe-OTDOA-UTRA-RequestCapabilities
OPTIONAL,


ecid-lte-RequestCapabilities


OMA-LPPe-ECID-LTE-RequestCapabilities
OPTIONAL,


ecid-gsm-RequestCapabilities


OMA-LPPe-ECID-GSM-RequestCapabilities
OPTIONAL,


ecid-utra-RequestCapabilities


OMA-LPPe-ECID-UTRA-RequestCapabilities
OPTIONAL,


wlan-ap-RequestCapabilities



OMA-LPPe-WLAN-AP-RequestCapabilities
OPTIONAL,


ecid-wimax-RequestCapabilities


OMA-LPPe-ECID-WiMax-RequestCapabilities
OPTIONAL,


sensor-RequestCapabilities



OMA-LPPe-Sensor-RequestCapabilities

OPTIONAL,


srn-RequestCapabilities




OMA-LPPe-SRN-RequestCapabilities

OPTIONAL,


...,

-- version 2.0 extension elements

ver2-0-pdr-RequestCapabilities


OMA-LPPe-ver2-0-PDR-RequestCapabilities OPTIONAL,

ver2-0-crowdsourcing-RequestCapabilities
OMA-LPPe-ver2-0-Crowdsourcing-RequestCapabilities

OPTIONAL
}

-- ASN1STOP

6.3.2
Provide Capabilities

The OMA-LPPe-ProvideCapabilities message extension provides capability information on LPPe-defined assistance data and individual positioning methods.

-- ASN1START

OMA-LPPe-ProvideCapabilities::= SEQUENCE {


commonIEsProvideCapabilities


OMA-LPPe-CommonIEsProvideCapabilities

OPTIONAL,


agnss-ProvideCapabilities



OMA-LPPe-AGNSS-ProvideCapabilities


OPTIONAL,


otdoa-ProvideCapabilities



OMA-LPPe-OTDOA-ProvideCapabilities


OPTIONAL,


eotd-ProvideCapabilities



OMA-LPPe-EOTD-ProvideCapabilities


OPTIONAL,


otdoa-utra-ProvideCapabilities


OMA-LPPe-OTDOA-UTRA-ProvideCapabilities

OPTIONAL,


ecid-lte-ProvideCapabilities


OMA-LPPe-ECID-LTE-ProvideCapabilities

OPTIONAL,


ecid-gsm-ProvideCapabilities


OMA-LPPe-ECID-GSM-ProvideCapabilities

OPTIONAL,


ecid-utra-ProvideCapabilities


OMA-LPPe-ECID-UTRA-ProvideCapabilities

OPTIONAL,


wlan-ap-ProvideCapabilities



OMA-LPPe-WLAN-AP-ProvideCapabilities

OPTIONAL,


ecid-wimax-ProvideCapabilities


OMA-LPPe-ECID-WiMax-ProvideCapabilities

OPTIONAL,


sensor-ProvideCapabilities



OMA-LPPe-Sensor-ProvideCapabilities


OPTIONAL,


srn-ProvideCapabilities




OMA-LPPe-SRN-ProvideCapabilities


OPTIONAL,


...,

-- version 2.0 extension elements
    ver2-0-pdr-ProvideCapabilities


OMA-LPPe-ver2-0-PDR-ProvideCapabilities 
OPTIONAL,

ver2-0-crowdsourcing-ProvideCapabilities
OMA-LPPe-ver2-0-Crowdsourcing-ProvideCapabilities

OPTIONAL
}

-- ASN1STOP

6.3.3
Request Assistance Data

The OMA-LPPe-RequestAssistanceData message extension requests assistance data for the individual positioning methods.

-- ASN1START

OMA-LPPe-RequestAssistanceData ::= SEQUENCE {


commonIEsRequestAssistanceData


OMA-LPPe-CommonIEsRequestAssistanceData

OPTIONAL,


agnss-RequestAssistanceData



OMA-LPPe-AGNSS-RequestAssistanceData

OPTIONAL,


otdoa-RequestAssistanceData



OMA-LPPe-OTDOA-RequestAssistanceData

OPTIONAL,


eotd-RequestAssistanceData



OMA-LPPe-EOTD-RequestAssistanceData


OPTIONAL,


otdoa-utra-RequestAssistanceData

OMA-LPPe-OTDOA-UTRA-RequestAssistanceData
OPTIONAL,


ecid-lte-RequestAssistanceData


OMA-LPPe-ECID-LTE-RequestAssistanceData

OPTIONAL,


ecid-gsm-RequestAssistanceData


OMA-LPPe-ECID-GSM-RequestAssistanceData

OPTIONAL,


ecid-utra-RequestAssistanceData


OMA-LPPe-ECID-UTRA-RequestAssistanceData
OPTIONAL,


wlan-ap-RequestAssistanceData


OMA-LPPe-WLAN-AP-RequestAssistanceData

OPTIONAL,


sensor-RequestAssistanceData


OMA-LPPe-Sensor-RequestAssistanceData

OPTIONAL,


srn-RequestAssistanceData



OMA-LPPe-SRN-RequestAssistanceData


OPTIONAL,


...,

-- version 2.0 extension elements
    ver2-0-pdr-RequestAssistanceData

OMA-LPPe-ver2-0-PDR-RequestAssistanceData 
OPTIONAL
}

-- ASN1STOP

6.3.4
Provide Assistance Data

The OMA-LPPe-ProvideAssistanceData message extension provides assistance data for the individual positioning methods.
-- ASN1START

OMA-LPPe-ProvideAssistanceData ::= SEQUENCE {


commonIEsProvideAssistanceData


OMA-LPPe-CommonIEsProvideAssistanceData

OPTIONAL,


agnss-ProvideAssistanceData



OMA-LPPe-AGNSS-ProvideAssistanceData

OPTIONAL,


otdoa-ProvideAssistanceData



OMA-LPPe-OTDOA-ProvideAssistanceData

OPTIONAL,


eotd-ProvideAssistanceData



OMA-LPPe-EOTD-ProvideAssistanceData


OPTIONAL,


otdoa-utra-ProvideAssistanceData

OMA-LPPe-OTDOA-UTRA-ProvideAssistanceData
OPTIONAL,


ecid-lte-ProvideAssistanceData


OMA-LPPe-ECID-LTE-ProvideAssistanceData

OPTIONAL,


ecid-gsm-ProvideAssistanceData


OMA-LPPe-ECID-GSM-ProvideAssistanceData

OPTIONAL,


ecid-utra-ProvideAssistanceData


OMA-LPPe-ECID-UTRA-ProvideAssistanceData
OPTIONAL,


wlan-ap-ProvideAssistanceData


OMA-LPPe-WLAN-AP-ProvideAssistanceData

OPTIONAL,


sensor-ProvideAssistanceData


OMA-LPPe-Sensor-ProvideAssistanceData

OPTIONAL,


srn-ProvideAssistanceData



OMA-LPPe-SRN-ProvideAssistanceData


OPTIONAL,


...,

-- version 2.0 extension elements
    ver2-0-pdr-ProvideAssistanceData

OMA-LPPe-ver2-0-PDR-ProvideAssistanceData 
OPTIONAL
}

-- ASN1STOP

6.3.5
Request Location Information

The OMA-LPPe-RequestLocationInformation requests position estimates and measurements.
-- ASN1START

OMA-LPPe-RequestLocationInformation ::= SEQUENCE {


commonIEsRequestLocationInformation

OMA-LPPe-CommonIEsRequestLocationInformation
OPTIONAL,


agnss-RequestLocationInformation

OMA-LPPe-AGNSS-RequestLocationInformation

OPTIONAL,


otdoa-RequestLocationInformation

OMA-LPPe-OTDOA-RequestLocationInformation 

OPTIONAL,


eotd-RequestLocationInformation


OMA-LPPe-EOTD-RequestLocationInformation

OPTIONAL,


otdoa-utra-RequestLocationInformation
OMA-LPPe-OTDOA-UTRA-RequestLocationInformation
OPTIONAL,


ecid-lte-RequestLocationInformation

OMA-LPPe-ECID-LTE-RequestLocationInformation
OPTIONAL,


ecid-gsm-RequestLocationInformation

OMA-LPPe-ECID-GSM-RequestLocationInformation
OPTIONAL,


ecid-utra-RequestLocationInformation
OMA-LPPe-ECID-UTRA-RequestLocationInformation
OPTIONAL,


wlan-ap-RequestLocationInformation

OMA-LPPe-WLAN-AP-RequestLocationInformation

OPTIONAL,


ecid-wimax-RequestLocationInformation
OMA-LPPe-ECID-WiMax-RequestLocationInformation
OPTIONAL,


sensor-RequestLocationInformation

OMA-LPPe-Sensor-RequestLocationInformation

OPTIONAL,


srn-RequestLocationInformation


OMA-LPPe-SRN-RequestLocationInformation


OPTIONAL,


...,

-- version 2.0 extension elements

ver2-0-crowdsourcing-RequestLocationInformation

OMA-LPPe-ver2-0-Crowdsourcing-RequestLocationInformation
OPTIONAL
}

-- ASN1STOP

6.3.6
Provide Location Information

The OMA-LPPe-ProvideLocationInformation provides position estimates and measurements.
-- ASN1START

OMA-LPPe-ProvideLocationInformation ::= SEQUENCE {


commonIEsProvideLocationInformation

OMA-LPPe-CommonIEsProvideLocationInformation
OPTIONAL,


agnss-ProvideLocationInformation

OMA-LPPe-AGNSS-ProvideLocationInformation

OPTIONAL,


otdoa-ProvideLocationInformation

OMA-LPPe-OTDOA-ProvideLocationInformation 

OPTIONAL,


eotd-ProvideLocationInformation


OMA-LPPe-EOTD-ProvideLocationInformation

OPTIONAL,


otdoa-utra-ProvideLocationInformation
OMA-LPPe-OTDOA-UTRA-ProvideLocationInformation
OPTIONAL,


ecid-lte-ProvideLocationInformation

OMA-LPPe-ECID-LTE-ProvideLocationInformation
OPTIONAL,


ecid-gsm-ProvideLocationInformation

OMA-LPPe-ECID-GSM-ProvideLocationInformation
OPTIONAL,


ecid-utra-ProvideLocationInformation
OMA-LPPe-ECID-UTRA-ProvideLocationInformation
OPTIONAL,


wlan-ap-ProvideLocationInformastion

OMA-LPPe-WLAN-AP-ProvideLocationInformation

OPTIONAL,


ecid-wimax-ProvideLocationInformastion
OMA-LPPe-ECID-WiMax-ProvideLocationInformation
OPTIONAL,


sensor-ProvideLocationInformation

OMA-LPPe-Sensor-ProvideLocationInformation

OPTIONAL,


srn-ProvideLocationInformation


OMA-LPPe-SRN-ProvideLocationInformation


OPTIONAL,


...,

-- version 2.0 extension elements

ver2-0-crowdsourcing-ProvideLocationInformation

OMA-LPPe-ver2-0-Crowdsourcing-ProvideLocationInformation
OPTIONAL
}

-- ASN1STOP

6.3.7
Abort

The OMA-LPPe-Abort carries a request to abort the on-going LPPe procedure.
-- ASN1START

OMA-LPPe-Abort ::= SEQUENCE {


commonIEsAbort

OMA-LPPe-CommonIEsAbort

OPTIONAL,


agnssAbort


OMA-LPPe-AGNSS-Abort

OPTIONAL,


...,
-- version 2.0 extension elements

ver2-0-crowdsourcing-Abort
OMA-LPPe-ver2-0-Crowdsourcing-Abort
OPTIONAL
}

-- ASN1STOP

6.3.8
Error

The OMA-LPPe-Error carries information regarding the error in the received LPPe message.
-- ASN1START

OMA-LPPe-Error ::= SEQUENCE {


commonIEsError

OMA-LPPe-CommonIEsError

OPTIONAL,


...

}

-- ASN1STOP

6.5.13
Crowdsourcing (version 2.0)
This section defines support for crowdsourcing of location measurements from a target to a server.

6.5.13.1
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,



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 agree 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.

	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 of the measurements can be 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 in response to a query.

	terminationCause

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


6.5.13.2
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,

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.


	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 control 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.


6.5.13.3
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,


...
}

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

geographicArea



CHOICE {









activationArea


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








deactivationArea

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









...








}







OPTIONAL,


country-network



BIT STRING {









inCoverageOfHomeNetwork



(0),









inHomeCountryOutsideHomeNetwork

(1),









notInHomeCountry




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

detectedTransmitters

INTEGER (1..20)




OPTIONAL,


targetMotionState


BIT STRING {









unknown

(0),









stationary 
(1),









pedestrian 
(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,

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) } 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 meaurements 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 one 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 10 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.

	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 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. 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 all conditions that are included for activation are detected 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 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.

	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. 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 minimum distance in units of 1 kilometer that a target must move before a new batch report is 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 shall 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. 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,

...
}

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),

...
}

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


crowdsourcingCommonData

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


sequence-number


INTEGER (0..255)


OPTIONAL,
-- Cond MoreThanOneMessage

referenceLocation

CHOICE {









newReferenceLocation
SEQUENCE {










geodeticLocation

CHOICE {











location2D

EllipsoidPointWithUncertaintyEllipse,











location3D

EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,











highaccuracy
OMA-LPPe-HighAccuracy3Dposition,











... 











}

OPTIONAL,

-- unspecified if omitted










relativeAltitude

OMA-LPPe-RelativeAltitude

OPTIONAL,









locationSource


OMA-LPPe-LocationSource


OPTIONAL,








},









previousReferenceLocation

NULL,
--Cond NotFirstMessage








...







}, 


referenceTime


CHOICE {








newReferenceTime

UTCTime,








previousReferenceTime
NULL, 



--Cond NotFirstMessage







...







}





OPTIONAL,

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 {



relativeLocation


SEQUENCE {









location


OMA-LPPe-RelativeLocation, 








locationSource

OMA-LPPe-LocationSource,









...








}







OPTIONAL,

relativeTime



INTEGER (1..86400)



OPTIONAL,

...
}

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,


...
}

ver2-0-maxMeasurements
INTEGER ::= 256

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


measurementLocation

OMA-LPPe-RelativeLocation

OPTIONAL,


measurementTime


INTEGER (1..86400)



OPTIONAL,

...
}

-- 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.

	NotFirstMessage
	This parameter is conditional and may only be included in the second or later LPP Provide Location Information message 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 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 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 message duplication – e.g. when message transfer is interrupted by failure of a connection between the target and the servcr and is later resumed after the connection is restored.

	referenceLocation

This parameter provides a reference location for the target which may either be a new reference location or a previous reference location. This parameter is optional. When not included, the reference location is unspecified.

	newReferenceLocation

This parameter provides a new reference location for the target.

	geodeticLocation

This parameter provides a 2-D or 3-D geodetic location with uncertainty and confidence for a new reference location. This parameter is optional and shall be included when available. When omitted the geodetic location for a new reference location is unspecified.

	relativeAltitude

This parameter provides an optional altitude relative to ground level for a new reference location. This parameter is optional and shall be included when available.

	locationSource

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

	previousReferenceLocation

This parameter indicates reuse of the reference location for the previous LPP Provide Location message sent as part of the same LPP transaction.

	referenceTIme

This parameter indicates the measurement time for the earliest measurements reported in this LPP Provide Location Information message. This parameter is optional and shall be included if available. If the parameter is not included, reference time is not specified.

	newReferenceTime

This parameter provides a new reference time as UTC time accurate to 1 second if available and otherwise accurate to 1 minute.

	previousReferenceTime

This parameter indicates reuse of the reference time for the previous LPP Provide Location message sent as part of the same LPP transaction.

	Measurements
This parameter indicates whether basic or advanced crowdsourcing measurements are provided and provides some data and/or measurements for each case.

	basicMeasurements

This parameter provides some data associated with basic measurements.  The basic measurements themselves are provided in separate LPP and LPPe position method containers in the same way as measurements for target positioning. In this case, each LPP Provide Location Information message is restricted to providing either one set of measurements or part of one set of measurements in the case that measurements occupy more than one LPP message.

	advancedMeasurements

This parameter provides one or more sets 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 along with measurements. The inclusion of this parameter does not indicate the termination of a crowdsourcing session.

	relativeLocation

This parameter may be included to provide the relative target location at which basic crowdsourcing measurements were made. The reference location for the relative location is defined in the referenceLocation parameter where any uncertainty and confidence for the referenceLocation is ignored (i.e. only the latitude, longitude and any altitude are used). If the referenceLocation is unspecified, the relativeLocation in successive LPP Provide Location Information messages belonging to the same LPP transaction shall be provided relative to some common (though unspecified and possibly unknown) target location. This convention may be used by a server to infer the change of target location between successive sets of crowdsourcing measurements which may enable relative transmitter locations and signal characteristics to be obtained. If relativeLocation is not included, the target location is given by the referenceLocation.

	relativeTime

This parameter provides the measurement time in seconds for a set of basic crowdsourcing measurements and is provided relative to the referenceTime. This parameter is optional and has the default value zero if omitted. If the maximum value for the relativeTime would otherwise be exceeded, a target shall include a new referenceTime.

	advanced-measurement-subsets

This parameter references up to 256 successive measurement subsets for advanced crowdsourcing. The measurement subsets shall be referenced in the order they were obtained and are indexed from 1 for the first subset to N  (N ≤ 256) for the last subset where the index for any measurement subset corresponds to its position in the SEQUENCE OF data type. A measurement subset shall contain all or a subset of measurements for one measurement set (as triggered by measurement control parameters) and should contain measurements obtained for the same (or almost the same) target location. When a measurement set is triggered by measurement control parameters, the ensuing set of measurements should be included in one measurement subset if all the measurements were obtained at the same (or nearly the same) target location or should be included in multiple measurement subsets if the target location changed while the measurements were being made.

	measurementLocation

This parameter provides the target location at which the measurements in a particular measurement subset were obtained. The location is relative to the reference location in the referenceLocation parameter where any uncertainty and confidence for the referenceLocation are ignored (i.e. only the latitude, longitude and any altitude are used). The uncertainty and confidence for the measurementLocation shall refer to all target locations (if there is more than one) at which measurements in the associated measurement subset were obtained. For example, if an uncertainty circle with radius 20 meters and confidence 67% is specified for the measurementLocation, it means that the target was present within the uncertainty circle with confidence 67% for all of the reported measurements. If the referenceLocation is unspecified, the measurementLocation in successive measurements subsets and in successive LPP Provide Location Information messages belonging to the same LPP transaction shall be provided relative to some common (though unspecified and possibly unknown) target location. This convention may be used by a server to infer the change of target location between successive subsets and between successive sets of crowdsourcing measurements which may enable a server to infer the relative locations of transmitters. If the measurementLocation parameter is not provided, the measurement location is given by the referenceLocation. A target should avoid including measurement subsets with known absolute target locations and measurement subsets with unknown absolute target locations in the same LPP message. Instead, these measurement subsets should be placed in different LPP messages.

	measurementTime

This parameter provides the measurement time in seconds for a subset of advanced crowdsourcing measurements and is provided relative to the referenceTime. This parameter is optional and shall be included if available. If not included, the measurement time is unspecified.

	wlan-ap-measurements

This parameter contains advanced crowdsourcing measurements for WLAN APs. In order to compress measurements efficiently, WLAN AP crowdsourcing measurements are reported separately from some of the other parameters (e.g. measurementLocation and measurementTime) for measurement subsets. WLAN AP measurements are reported for each AP only for measurement subsets where measurements for the AP were obtained. These measurement subsets are referred to using the measurement subset indices defined for the advanced-measurement-subsets parameter,


-
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 {


oem



SEQUENCE {







oem-ID



OMA-LPPe-VendorOrOperatorID,







oem-model


OMA-LPPe-CharArray,






oem-model-version
OMA-LPPe-CharArray




OPTIONAL,






...






}

OPTIONAL,


chipVendor


SEQUENCE {







vendor-ID


OMA-LPPe-VendorOrOperatorID,







chipModel


OMA-LPPe-CharArray,







chipVersion


OMA-LPPe-CharArray




OPTIONAL,






...






}

OPTIONAL,


reportNumber

INTEGER (1..16777216)








OPTIONAL,


lastReportingTime
UTCTime












OPTIONAL,


...
-- ASN1STOP

	OMA-LPPe-ver2-0-Crowdsourcing-CommonData

	oem

This optional parameter identifies the oem vendor for the target device and comprises a mandatory oem ID, a mandatory oem model ID and an optional oem model version. 

	chipVendor

This optional parameter identifies the vendor for the chipset responsible for obtaining crowdsourcing measurements in the target device and comprises a mandatory chip vendor ID, a mandatory chip model ID and an optional chip version.

	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.

	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.


-
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,


apMeasurementMap

SEQUENCE {









startIndex
INTEGER (1..ver2-0-maxMeasurements)



OPTIONAL,









indexList
BIT STRING (SIZE (1..ver2-0-maxMeasurements))
OPTIONAL, 








}
OPTIONAL,

apMeasurements

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

	apMeasurementMap

This parameter indicates the individual measurement subsets referenced by the advanced-measurement-subsets parameter for the OMA-LPPe-ver2-0-CrowdsourcingMeasurements data type for which measurements for the WLAN AP with MAC address apMacAddress were obtained. The individual measurement subsets are specified using the following parameters:

startIndex          this parameter provides the index in the range 1-256 of the first measurement subset for which measurements for the AP are provided. If omitted, this parameter has the default value of 1.
indexList            this parameter indicates the measurement subsets for which measurements for the WLAN AP are provided using a bit string in which each bit position p (starting at zero and ending at M-1 where the bit string contains M bits) refers to the measurement subset with index (p + startIndex). The bit at bit position p is set to one to indicate that measurements for the WLAN AP are included for the measurement subset with index (p + startIndex) and is set to zero to indicate the measurements are not included. The omission of this parameter indicates that measurements for the WLAN AP are included for consecutive measurement subsets starting with the measurements subset with index startIndex.
The apMeasurementMap parameter is optional. Its omission indicates that measurements for the WLAN AP are provided for consecutive measurement subsets starting with the first measurement subset with index 1.

	apMeasurements

This parameter provides the measurements for the WLAN AP for a sequence of measurement subsets whose indices are defined by the apMeasurementMap parameter. 

	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.


6.5.13.4
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 {







geographicArea






(0),







country-network






(1),







detectedTransmitters 




(2),







targetMotionState





(3),







environment







(4),







logicalTriggerCombination 



(5),






activationDelay






(6),






deactivationDelay





(7),






measurementPeriodicity




(8),







measurementMovement





(9),







measurementChangeOfServingCellOrAP

(10),







logicalMeasurementCombination


(11),







realTimeReporting





(12),







quasiRealTimeReporting




(13),







batchReporting






(14),







batchReportPeriodicity




(15),







batchReportMovement





(16),







batchReportOnChangeOfServingNetwork

(17),






batchAccessNetworkRestriction


(18),







batchStorageOverflow




(19),






crowdsourcingStartTime




(20),







crowdsourcingDuration




(21) }
(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,

...
}
-- ASN1STOP

	Conditional presence
	Explanation

	ActiveSession
	This parameter is conditional and shall be included if and only if there is an ongoing crowdsourcing session between the target and the server.


	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 paramater 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-advancedMeasurements
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.


6.5.13.5
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

6.5.13.6
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.


6.5.13.7
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.


6.5.13.8
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
Appendix G.
Crowdsourcing with SUPL 2.x (Informative) – version 2.0
This appendix provides a brief informative level description of how crowdsourcing may be supported using SUPL 2.x (e.g. SUPL 2.0 or SUPL 2.1).

In order to request crowdsourcing from a target (e.g. perform steps 1 and 2 in Figure X), a control server may initiate a new SUPL session to the target or make use of an existing session with the target and may first request the crowdsourcing capabilities of the target if not already known. The server may then send an LPP Request Location Information message within a SUPL POS message to the target to request crowdsourcing. The target may return a confirmation pf crowdsourcing in an LPP Provide Location Information message in a SUPL POS message. The SUPL session may then be terminated by the server by sending of a SUPL END or may be continued to perform positioning and/or provide the target with assistance data.
In order to query crowdsourcing (e.g. perform steps 7 and 8 in Figure X), a control server or data server may initiate a new SUPL session or make use of an existing session and may first request the crowdsourcing capabilities of the target (if not already known) which may indicate to the server whether there is already an ongoing crowdsourcing session between the server and the target. The server may then send an LPP Request Location Information message within a SUPL POS message to the target to query the status of crowdsourcing between the server and the target. The target may return any status response in an LPP Provide Location Information message in a SUPL POS message. The server may terminate the session if needed by sending an LPP Abort message to the target in a SUPL POS message. The SUPL session may then be terminated by the server by sending of a SUPL END or may be continued to perform positioning and/or provide the target with assistance data.
In order to report crowdsourcing measurements to a data server (e.g. perform steps 3 and 4 in Figure X), a target may initiate a new SET initiated SUPL session to the data server or may make use of an existing session. If a new session is initiated, a target may indicate to the server that the purpose of the session is to transfer crowdsourcing measurements (see Editor’s Note). A target may send each LPP Provide Location Information message containing crowdsourcing measurements that are to be reported at the same time (and that thus form part of the same LPP transaction) in one or more SUPL POS messages to the data server. After the last LPP Provide Location Information message has been sent (which will terminate the LPP transaction), the data server may end the SUPL session by sending a SUPL END to the target, may query the status of the session by sending an LPP Request Location Information message to the target in a SUPL POS message and/or may terminate the session by sending an LPP Abort message to the target in a SUPL POS message.

Editor’s Note:
A new parameter, field or parameter value could be added to a SUPL START message to indicate crowdsourcing (e.g. a new field in the QoP parameter) or the first LPP Provide Location Information message containing crowdsourcing measurements could be included within a SUPL POS message in the SUPL POS INIT message. This may need to be evaluated within the context of SUPL rather than LPPe.
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