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1 Reason for Change

This CR proposes implementation of the LPPe RD requirement LPP-MLI-002.

LPPe requirement LPP-MLI-002:

LPPe SHALL support ionosphere delay measurements. 

For collecting ionosphere measurements (such as delays) from the terminals.
R01: Corrections based on the comments received
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 on the proposed requirements.
6 Detailed Change Proposal

Change 1:  Abbreviations
3.3 Abbreviations

	OMA
	Open Mobile Alliance

	DSL
	Digital Subscriber Line

	E-OTD
	Enhanced Observed Time Difference

	E-UTRAN
	Evolved UTRAN

	ECID
	Enhanced Cell ID

	EDGE
	Enhanced Data rates for Global Evolution

	EPDU
	External Protocol Data Unit

	FDD
	Frequency-Division Duplex

	GERAN
	GSM/EDGE RAN

	GNSS
	Global Navigation Satellite System, collective name for a variety of satellite positioning systems including GPS, Galileo and GLONASS

	GSM
	Global System for Mobile communications

	IPDL
	Idle Period Downlink

	LAN
	Local Area Network

	LBS
	Location-Based Services

	LCS
	Location Services

	LPP
	LTE Positioning Protocol, defined in 3GPP TS 36.355

	LPPe
	OMA LPP Extensions

	LTE
	Long Term Evolution

	OTDOA
	Observed Time Difference of Arrival

	RAN
	Radio Access Network

	SLP
	SUPL Location Platform

	SUPL
	Secure User Plane Location

	SV
	Space Vehicle

	TDD
TEC
	Time-Division Duplex
Total Electron Content

	TECU
	TEC Unit, 1016 electrons per square meter

	UE
	User Equipment

	UMTS
	Universal Mobile Telecommunication System

	UTC
	Universal Time Coordinated

	UTRAN
	UMTS Terrestrial RAN

	WLAN 
	Wireless Local Area Network


Change 2:  Location information request

6.5.2.7 AGNSS Location Information Request

–
OMA-LPPe-AGNSS-RequestLocationInformation
The OMA-LPPe-AGNSS-RequestLocationInformation is used to request AGNSS-based location information (UE-based) and measurements (UE-assisted).

-- ASN1START

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

ionosphereMeasurementsReq
BIT STRING { tecPerSV(0), zenithTEC(1) }(SIZE(1..8))
OPTIONAL,


...

}

-- ASN1STOP

	AGNSS-RequestLocationInformation  field descriptions

	ionosphereMeasurementsReq
This field is used by the location server to request the target’s ionosphere measurements. This is represented by a bit string with a one value at bit position 0 meaning that a TEC value per each satellite is requested and a one value at bit position 1 meaning that a zenith TEC value at the target’s position is requested.


Change 3:  Location information provide
6.5.2.5 AGNSS Location Information

– 
OMA-LPPe-AGNSS-ProvideLocationInformation
The OMA-LPPe-AGNSS-ProvideLocationInformation is used to provide AGNSS-based position estimate (UE-based) and measurements (UE-assisted).

-- ASN1START

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

ionosphereMeasurements

OMA-LPPe-AGNSS-IonosphereMeasurements OPTIONAL,

-- cond IonoMeasReq



...

}

-- ASN1STOP

	Conditional presence
	Explanation

	IonoMeasReq
	The field is mandatory present if the location server requests OMA-LPPe-AGNSS-IonosphereMeasurements and the target is able to provide the measurements; otherwise it is not present.


Change 4:  Location information elements

6.5.2.6 AGNSS Location Information Elements

– 
OMA-LPPe-AGNSS-IonosphereMeasurements
The OMA-LPPe-AGNSS-IonosphereMeasurements is used by the target to deliver ionosphere measurements to the location server. The measurements may consist either of a set of TEC values towards each of the SVs seen by the target, or a single zenith TEC value at the target’s location. The location server can use the values collected from several targets to model the local ionospheric conditions.
-- ASN1START

OMA-LPPe-AGNSS-IonosphereMeasurements ::= SEQUENCE {

gnssTime



GNSS-SystemTime,


position



EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,

tecPerSV



OMA-LPPe-AGNSS-TECPerSV



OPTIONAL,

--cond TecPerSV

tecAtZenith



OMA-LPPe-AGNSS-TECAtZenith


OPTIONAL,

--cond ZenithTec

...
}

OMA-LPPe-AGNSS-TECPerSV ::= SEQUENCE (1..64) OF OMA-LPPe-AGNSS-TECPerSVElement
OMA-LPPe-AGNSS-TECPerSVElement ::= SEQUENCE {

azimuth


INTEGER(0..359),

elevation

INTEGER(0..90),

tecValue

INTEGER(0..511),


tecUncertainty
INTEGER(0..63),

...

}

OMA-LPPe-AGNSS-TECAtZenith ::= SEQUENCE {


tecValueAtZenith


INTEGER(0..511),


tecUncertaintyAtZenith

INTEGER(0..63), 

...

}
-- ASN1STOP

	Conditional presence
	Explanation

	TecPerSV
	The field is mandatory present if the location server requests TecPerSV; otherwise it is not present.

	ZenithTec
	The field is mandatory present if the location server requests ZenithTEC; otherwise it is not present.


	AGNSS-IonosphereMeasurements  field descriptions

	gnssTime

This field indicates the measurement time.

	position

This field indicates the measurement location.

	tecPerSV
This field contains the list of TEC values from the target towards each of the SVs seen by the target.

	tecAtZenith
This field contains the target’s estimate of the zenith TEC value at the target’s position.

	azimuth

This field indicates the azimuth angle of the ionosphere measurement, i.e. the direction from the user where the TEC values are observed. The azimuth angle is defined as the clockwise angle from the true North.

The scale factor is 1 degree.

	elevation

This field indicates the elevation angle of the ionosphere measurement, i.e. how high or low in the sky the TEC values are observed.

The scale factor is 1 degree.

	tecValue

This field indicates the measured TEC value towards the SV concerned.

The scale factor is 1 TEC unit, 1016 e-/m2.

	tecUncertainty

This field indicates the 1-sigma standard deviation of the TEC measurement.

The scale factor is 1 TEC unit, 1016 e-/m2.

	tecValueAtZenith
This field indicates the measured vertical TEC value.

The scale factor is 1 TEC unit, 1016 e-/m2.

	tecUncertaintyAtZenith
This field indicates the 1-sigma standard deviation of the TEC measurement.

The scale factor is 1 TEC unit 1016 e-/m2.


Change 5:  Capability information

6.5.2.9 AGNSS Capability Information

–
OMA-LPPe-AGNSS-ProvideCapabilities
The OMA-LPPe-AGNSS-ProvideCapabilities is used by the target to provide its LPPe AGNSS capabilities to the server. 

-- ASN1START

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


oma-lppe-agnss-assistanceDataSupportList
OMA-LPPe-AGNSS-AssistanceDataSupportList
OPTIONAL,  








  --Cond SupportListReq,

environmentObservationSupportList






OMA-LPPe-AGNSS-EnvironmentObservationSupportList 
OPTIONAL,    -- Cond ObservListReq

...

}
OMA-LPPe-AssistanceDataSupportList ::= SEQUENCE {


oma-lppe-agnss-CommonAssistanceDataSupport
OMA-LPPe-AGNSS-CommonAssistanceDataSupport,


oma-lppe-agnss-GenericAssistanceDataSupport
OMA-LPPe-AGNSS-GenericAssistanceDataSupport,


...

}

OMA-LPPe-AGNSS-EnvironmentObservationSupportList ::= SEQUENCE{


ionosphereMeasurementSupport
BIT STRING {tecPerSVsupport(0), zenithTecSupport(1)} (SIZE (1..8)),

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	SupportListReq
	The field is mandatory present if the target device requests AGNSS-assistanceDataSupportList; otherwise it is not present.

	ObservListReq
	The field is mandatory present if the server requests for OMA-LPPe-AGNSS-EnvironmentObservationSupportList


Change 6:  Capability information request

6.5.2.11 AGNSS Capability Information Request

–
OMA-LPPe-AGNSS-RequestCapabilities
The IE OMA-LPPe-AGNSS-RequestCapabilities is used to request LPPe AGNSS capabilities information from the target. 

-- ASN1START

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

OMA-LPPe-AGNSS-assistanceDataSupportListReq

BOOLEAN,

environmentObservationSupportListReq


NULL

OPTIONAL, --cond ObservListReq

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	ObservListReq
	The field is mandatory present if the server requests for OMA-LPPe-AGNSS-EnvironmentObservationSupportList


Change 7:  Error

6.5.2.12 AGNSS Error Elements

–
OMA-LPPe-AGNSS-Error
The IE OMA-LPPe-AGNSS-Error is used by the target or server to provide GNSS Error Reasons.

-- ASN1START

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


oma-lppe-agnss-locationServerErrorCauses
OMA-LPPE-AGNSS-LocationServerErrorCauses,


oma-lppe-agnss-targetDeviceErrorCauses

OMA-LPPE-AGNSS-TargetDeviceErrorCauses,


...

}

-- ASN1STOP

–
OMA-LPPe-AGNSS-LocationServerErrorCauses
The IE OMA-LPPe-AGNSS-LocationServerErrorCauses is used by the server to provide GNSS Error Reasons to the target.

-- ASN1START

OMA-LPPe-AGNSS-LocationServerErrorCauses ::= SEQUENCE {


...

}

-- ASN1STOP

–
OMA-LPPe-AGNSS-TargetDeviceErrorCauses
The IE OMA-LPPe-AGNSS-TargetDeviceErrorCauses is used by the target to provide GNSS Error Reasons to the server.

-- ASN1START

OMA-LPPe-AGNSS-TargetDeviceErrorCauses ::= SEQUENCE {

ionosphereMeasurementErrorCauses
ENUMERATED{ ionosphereMeasurementsNotSupported,














ionosphereMeasurementsNotAvailable,













...} OPTIONAL, --cond IonoError

...

}

-- ASN1STOP
	Conditional presence
	Explanation

	IonoError
	The field is mandatory present if the target provides error causes for ionosphere observations.
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