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	Source:
	Stephen Edge, Qualcomm, sedge@qualcomm.com
Andreas Wachter, Qualcomm, awachter@qualcomm.com 


	Replaces:
	n/a


1 Reason for Change

This CR introduces support for reporting of relative changes in location according to the following requirement in the LPPe RD.

	LPP-MLI-021
	LPPe SHALL support request and provision of relative changes in location over a single time period or over a sequence of time periods including historic time periods.


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 1.0 TS.
6 Detailed Change Proposal

6. Information Element Abstract Syntax Definition
6.1 General
The contents of each LPPe payload and message extensions are specified in Chapters 6.2 and 6.3, respectively, using ASN.1 to specify the syntax and using tables, when needed, to provide information on the fields and parameters in the message. The information elements carried within the message extensions are specified as type definitions in Chapters 6.4 and 6.5.

When necessary, appendices are used to provide further information, such as formulae, on the usage of the data content.

LPPe re-uses as far as possible the data definitions from [LPP] in order to avoid duplication.

The ASN.1 in this section uses the same format and coding conventions as described in [LPP].
6.2 LPPe Message Extension
6.2.1 LPP data type imports
LPPe uses as far as possible the data definitions from the [LPP] in order to avoid duplication. This ASN.1 snippet defines the imports from [LPP].
-- ASN1START

OMA-LPPE DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS GNSS-ID, GNSS-SignalID, GNSS-SignalIDs, GNSS-SystemTime, SV-ID FROM LPP-PDU-Definitions
-- ASN1STOP
6.2.2 Message extension definitions
The IE OMA-LPP-MessageExtension carries version information and the actual data carried in the extension. A single OMA-LPP-MessageExtension carries one extension message and all the LPPe information associated with that type.
-- ASN1START

OMA-LPPe-MessageExtension ::= SEQUENCE {


lppeVersion





LPPeVersion,


oma-LPPe-MessageExtensionBody
OMA-LPPe-MessageExtensionBody,


...
}

LPPeVersion ::= SEQUENCE {


majorVersion

INTEGER(0..255),



minorVersion

INTEGER(0..255),

}

OMA-LPPe-MessageExtensionBody ::= CHOICE {



oma-lppe-requestCapabilities

OMA-LPPe-RequestCapabilities, 
--Shall only be used in the EPDU in LPP RequestCapabilities


oma-lppe-provideCapabilities

OMA-LPPe-ProvideCapabilities,
--Shall only be used in the EPDU in LPP ProvideCapabilities



oma- lppe-requestAssistanceData

OMA-LPPe-RequestAssistanceData,
--Shall only be used in the EPDU in LPP RequestAssistanceData



oma-lppe-provideAssistanceData

OMA-LPPe-ProvideAssistanceData,


--Shall only be used in the EPDU in LPP ProvideAssistanceData



oma-lppe-requestLocationInformation
OMA-LPPe-RequestLocationInformation,
--Shall only be used in the EPDU in LPP RequestLocationInformation



oma-lppe-provideLocationInformation
OMA-LPPe-ProvideLocationInformation, 
--Shall only be used in the EPDU in LPP ProvideLocationInformation



oma-lppe-error





OMA-LPPe-Error, --Shall only be used in the EPDU in LPP Error and in 3GPP LPP Rel-10 or later


oma-lppe-abort





OMA-LPPe-Abort, --Shall only be used in the EPDU in LPP Abort and in 3GPP LPP Rel-10 or later


...
}
-- ASN1STOP
	LPPe Message Extension fields

	majorVersion

This field provides the major version of the OMA LPP Extensions Release, i.e. in the version notation x.y the major version is x.

	minorVersion

This field provides the minor version of the OMA LPP Extensions Release, i.e. in the version notation x.y the minor version is y.


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 and individual positioning methods.

-- ASN1START

OMA-LPPe-RequestCapabilities ::= SEQUENCE {


oma-lppe-commonIEsRequestCapabilities
OMA-LPPe-CommonIEsRequestCapabilities
OPTIONAL,


oma-lppe-agnss-RequestCapabilities

OMA-LPPe-AGNSS-RequestCapabilities

OPTIONAL,


oma-lppe-otdoa-RequestCapabilities

OMA-LPPe-OTDOA-RequestCapabilities

OPTIONAL,


oma-lppe-ecid-RequestCapabilities

OMA-LPPe-ECID-RequestCapabilities

OPTIONAL,

...
}

-- ASN1STOP

6.3.2 Provide Capabilities
The OMA-LPPe-ProvideCapabilities message extension provides capability information on LPPe and individual positioning methods
-- ASN1START

OMA-LPPe-ProvideCapabilities::= SEQUENCE {


oma-lppe-commonIEsProvideCapabilities
OMA-LPPe-CommonIEsProvideCapabilities

OPTIONAL,


oma-lppe-agnss-ProvideCapabilities

OMA-LPPe-AGNSS-ProvideCapabilities


OPTIONAL,


oma-lppe-otdoa-ProvideCapabilities

OMA-LPPe-OTDOA-ProvideCapabilities


OPTIONAL,


oma-lppe-ecid-ProvideCapabilities

OMA-LPPe-ECID-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 {


oma-lppe-commonIEsRequestAssistanceData

OMA-LPPe-CommonIEsRequestAssistanceData

OPTIONAL,


oma-lppe-agnss-RequestAssistanceData

OMA-LPPe-AGNSS-RequestAssistanceData

OPTIONAL,


oma-lppe-otdoa-RequestAssistanceData

OMA-LPPe-OTDOA-RequestAssistanceData

OPTIONAL,

...
}

-- ASN1STOP

6.3.4 Provide Assistance Data
The OMA-LPPe-RequestAssistanceData message extension provides assistance data for the individual positioning methods.
-- ASN1START

OMA-LPPe-ProvideAssistanceData ::= SEQUENCE {


oma-lppe-commonIEsProvideAssistanceData

OMA-LPPe-CommonIEsProvideAssistanceData

OPTIONAL,


oma-lppe-agnss-ProvideAssistanceData

OMA-LPPe-AGNSS-ProvideAssistanceData

OPTIONAL,


oma-lppe-otdoa-ProvideAssistanceData

OMA-LPPe-OTDOA-ProvideAssistanceData

OPTIONAL,

...

}
-- ASN1STOP

6.3.5 Request Location Information
The OMA-LPPe-RequestLocationInformation requests position estimates and measurements.
-- ASN1START
OMA-LPPe-RequestLocationInformation ::= SEQUENCE {


oma-lppe-commonIEsRequestLocationInformation












OMA-LPPe-CommonIEsRequestLocationInformation

OPTIONAL,


oma-lppe-agnss-RequestLocationInformation

OMA-LPPe-AGNSS-RequestLocationInformation
OPTIONAL,


oma-lppe-otdoa-RequestLocationInformation

OMA-LPPe-OTDOA-RequestLocationInformation 
OPTIONAL,


oma-lppe-ecid-RequestLocationInformation

OMA-LPPe-ECID-RequestLocationInformation
OPTIONAL,


...

}
-- ASN1STOP

6.3.6 Provide Location Information
The OMA-LPPe-ProvideLocationInformation provides position estimates and measurements.
-- ASN1START

OMA-LPPe-ProvideLocationInformation ::= SEQUENCE {


oma-lppe-commonIEsProvideLocationInformation














OMA-LPPe-CommonIEsProvideLocationInformation
OPTIONAL,


oma-lppe-agnss-ProvideLocationInformation
OMA-LPPe-AGNSS-ProvideLocationInformation

OPTIONAL,


oma-lppe-otdoa-ProvideLocationInformation
OMA-LPPe-OTDOA-ProvideLocationInformation 

OPTIONAL,


oma-lppe-ecid-ProvideLocationInformation
OMA-LPPe-ECID-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 {


oma-lppe-commonIEsAbort

OMA-LPPe-CommonIEsAbort

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 {


oma-lppe-commonIEsError

OMA-LPPe-CommonIEsError

OPTIONAL,


...

}
-- ASN1STOP

6.4 LPPe common IEs
The present chapter defines common IEs that are applicable to more than one LPP positioning methods.

6.4.1 LPPe Common low level IEs
 [Editor’s Note: Placeholder for IEs that are not part of any particular message.]
–
OMA-LPPe-RelativeLocation
The OMA-LPPe-RelativeLocation IE provides a target location relative to some reference location. This can be used to define the change in location of a target device in moving from an initial reference location to a new target location. It can also be used to define a target location relative some independent reference location (e.g. the location of another target device or some other point of interest).
-- ASN1START

OMA-LPPe-RelativeLocation ::= SEQUENCE {

relativeNorth


INTEGER (-524288..524287),


relativeEast


INTEGER (-524288..524287),

relativeAltitude

RelativeAltitude
OPTIONAL,

horizontalUncertainty
HorizontalUncertainty,


horizontalConfidence
INTEGER (0..100)

OPTIONAL,

...


}
HorizontalUncertainty ::= CHOICE {

circle


INTEGER (0..127),


ellipse


SEQUENCE {




semimajor

INTEGER (0..127),




semiminor

INTEGER (0..127),




offsetAngle

INTEGER (0..179)




}

}
RelativeAltitude ::= SEQUENCE {


height-depth

INTEGER
(-10000..10000),


uncertainty


INTEGER (0..127),

confidence


INTEGER (0..100)

OPTIONAL
}
-- ASN1STOP
	OMA-LPPe-RelativeLocation field descriptions

	relativeNorth
The field provides the difference in the latitude coordinates of the reference and target locations in units of one meter. A positive value indicates the target is north of the reference.

	relativeEast
This field provides the difference in the longitude coordinates of the reference and target locations in units of one meter and as measured at the latitude of the reference location. A positive value indicates the target is east of the reference.

	relativeAltitude
This parameter provides the difference in the altitude coordinates of the reference and target locations and contains these fields.
height-depth (H): altitude of target less altitude of reference in units of one meter

uncertainty (U): uncertainty in H encoded as an integer N (0-127) with:
U = 40*(1.025N-1) meters (range is 0-920 meters for N in the range 0-127)
Confidence: confidence (0-100%) that the actual difference D of altitude is in the range H-U ≤ D ≤ H+U. The default if confidence is absent is 68% and a confidence value of 0% means confidence is not known. A confidence value shall be provided if available.


	horizontalUncertainty
This parameter provides the uncertainty in the relative horizontal location and is expressed either as a circle with given radius or as an ellipse with given semi major axis, semi minor axis and offset angle (0-179 degrees) subtended clockwise from North to the semi major axis. The center of the circle or ellipse is given by a location with the provided relative location to the reference location and the area enclosed defines possible values of the actual target location. The encoded value N for the length L of the radius of the circle or the semi major axis or semi minor axis of the ellipse satisfies:

L = 10*(1.075N-1) meters (range is 0-97 kms for N in the range 0-127)
e.g. (N=1, L=0.75m), (N=2, L=1.56m), (N=10, L=10.6m), (N=20, L=32.5m), (N=40, L=170m), (N=60, L=756m)

	horizontalConfidence
This parameter gives the confidence (0-100%) that the actual target location lies within the circle or ellipse defined by the horizontalUncertainty.  The default value if confidence is absent is 68% and a confidence value of 0% means confidence is unknown. The confidence value shall be provided if available.


6.4.2 LPPe Common Positioning IEs
Common positioning information elements are IEs that are included in the corresponding message extensions.
–
OMA-LPPe-CommonIEsRequestCapabilities
The OMA-LPPe-CommonIEsRequestCapabilities carries common IEs for a Request Capabilities message extension.

-- ASN1START

OMA-LPPe-CommonIEsRequestCapabilities ::= SEQUENCE {

relativeLocationChange-RequestCapabilities

RelativeLocationChange-RequestCapabilities

OPTIONAL,

...

}

RelativeLocationChange-RequestCapabilities ::= SEQUENCE {


...

}

-- ASN1STOP

	OMA-LPPe-CommonIEsRequestCapabilities  field descriptions

	relativeLocationChange-RequestCapabilities

This parameter is included by the server to request the target capabilities to report relative change of location.


–
OMA-LPPe-CommonIEsProvideCapabilities
The OMA-LPPe-CommonIEsProvideCapabilities carries common IEs for a Provide Capabilities message extension.

-- ASN1START

OMA-LPPe-CommonIEsProvideCapabilities ::= SEQUENCE {


relativeLocationChange-Capabilities

RelativeLocationChange-Capabilities

OPTIONAL,


...

}

RelativeLocationChange-Capabilities ::= SEQUENCE {


numberOfChanges

INTEGER (1..5)


OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-CommonIEsProvideCapabilities  field descriptions

	relativeLocationChange-Capabilities

This parameter is included by the target to indicate its capabilities to report relative change of location.

	numberOfChanges
This field indicates the maximum number of relative changes of location that can be reported by the target. The default if absent is one.


–
OMA-LPPe-CommonIEsRequestAssistanceData
The OMA-LPPe-CommonIEsRequestAssistanceData carries common IEs for a Request Assistance Data message extension.

-- ASN1START

OMA-LPPe-CommonIEsRequestAssistanceData ::= SEQUENCE  {


...

}

-- ASN1STOP

–
OMA-LPPe-CommonIEsProvideAssistanceData
The OMA-LPPe-CommonIEsProvideAssistanceData carries common IEs for a ProvideAssistance Data message extension.
-- ASN1START

OMA-LPPe-CommonIEsProvideAssistanceData ::= SEQUENCE  {


...

}

-- ASN1STOP

–
OMA-LPPe-CommonIEsRequestLocationInformation
The OMA-LPPe-CommonIEsRequestLocationInformation carries common IEs for a Request Location Information message extension.
-- ASN1START

OMA-LPPe-CommonIEsRequestLocationInformation ::= SEQUENCE  {


relativeLocationChange-Request

RelativeLocationChange-Request

OPTIONAL,


...

}

RelativeLocationChange-Request ::= SEQUENCE {


numberOfChanges

INTEGER (1..5)


OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-CommonIEsRequestLocationInformation  field descriptions

	relativeLocationChange-Request
This parameter is included by the server to request the target to report its relative change of location.

	numberOfChanges
This field indicates the number of relative changes of location to be reported by the target. The default if absent is one. The target shall report the indicated number of changes if available or, if not available, the number of changes that are available.


–
OMA-LPPe-CommonIEsProvideLocationInformation
The OMA-LPPe-CommonIEsProvideLocationInformation carries common IEs for a Provide Location Information message extension.
-- ASN1START

OMA-LPPe-CommonIEsProvideLocationInformation ::= SEQUENCE {


relativeLocationChangeList

RelativeLocationChangeList

OPTIONAL,


...

}

RelativeLocationChangeList ::= SEQUENCE (SIZE {1..maxRelativeLocation}) OF RelativeLocationChange
RelativeLocationChange ::= SEQUENCE {


relativeTime



INTEGER (0..65535)

OPTIONAL,

transactionID



INTEGER (0..255)

OPTIONAL,


oma-LPPe-relativeLocation
OMA-LPPe-RelativeLocation,

...

}

maxRelativeLocation

INTEGER ::= 5
-- ASN1STOP

	OMA-LPPe-CommonIEsProvideLocationInformation  field descriptions

	relativeLocationChangeList
This parameter provides a list of one or more consecutive relative changes in the location of the target device. The changes are relative to the times T0, T1, T2, T3 etc. when the target previously sent LPP Provide Location Information messages to the server. Here T0 represents the time of sending of the LPP Provide Location Information message carrying the relative change in location; T1 represents the time of sending of the most recent LPP Provide Location Information message sent by the target prior to T0; T2 represents the time of sending of the most recent LPP Provide Location message sent by the target prior to T1 etc.. A segmented series of LPP Location Information messages sent by the target at almost the same time counts as one message and one time. The list of location changes sent by the target is ordered with the first change giving the target location at T0 relative to the reference location of the target at T1, the second change giving the target location at T1 relative to the reference location of the target at T2 etc. This information can be used by the server to obtain or improve the absolute location of the target – e.g. when the target is unable to provide other location information for some temporary duration.

	relativeTime
This field indicates the timespan in units of 0.1 seconds over which a reported relative change in location is measured. When multiple relative changes in location are reported, the corresponding timespans shall be contiguous.

	transactionID
This field provides the LPP transaction ID that was used for the first or only LPP Provide Location Information message that was sent by the target when it occupied the reference location for a reported relative change in location. The indicated LPP Provide Location Information may have provided the server with the absolute value of this reference location (either directly or via measurements). Providing the transaction ID may help the server identify the particular Provide Location Information message (and hence the reference location) if there may otherwise be ambiguity. This parameter is optional and shall be provided if available.

	relativeLocation
This parameter provides the relative change in location,


–
OMA-LPPe-CommonIEsAbort
The OMA-LPPe-CommonIEsAbort carries common IEs for an Abort message extension.

-- ASN1START

OMA-LPPe-CommonIEsAbort ::= SEQUENCE {

oma-lppe-AbortCause ENUMERATED { ... },

...

}

-- ASN1STOP

–
OMA-LPPe-CommonIEsError
The OMA-LPPe-CommonIEsError carries common IEs for an Error message extension.

-- ASN1START

OMA-LPPe-CommonIEsError ::= SEQUENCE {


oma-lppe-ErrorCause ENUMERATED { ... },


...

}

-- ASN1STOP
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