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1 Reason for Change

This CR proposes the implementation of the LPPe RD requirement LPP-MLI-012:
	LPP-MLI-012
	LPPe SHALL support UE-assisted/UE-based OTDOA-IPDL 

Informational Note: This requirement relates to the use case B.8
	1.0


R01: Corrections based on 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 implementation for the requirement.
6 Detailed Change Proposal

Change 1:  OTDOA-UTRA addition
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 {


commonIEsRequestCapabilities
OMA-LPPe-CommonIEsRequestCapabilities
OPTIONAL,


agnss-RequestCapabilities

OMA-LPPe-AGNSS-RequestCapabilities

OPTIONAL,


otdoa-RequestCapabilities

OMA-LPPe-OTDOA-RequestCapabilities

OPTIONAL,


ecid-lte-RequestCapabilities

OMA-LPPe-ECID-LTE-RequestCapabilities

OPTIONAL,


oma-lppe-ecid-gsm-RequestCapabilities
OMA-LPPe-ECID-GSM-RequestCapabilities
OPTIONAL,


oma-lppe-ecid-utra-RequestCapabilities
OMA-LPPe-ECID-UTRA-RequestCapabilities
OPTIONAL,


oma-lppe-wlan-ap-RequestCapabilities
OMA-LPPe-WLAN-AP-RequestCapabilities
OPTIONAL,


oma-lppe-wimax-ecid-RequestCapabilities
OMA-LPPe-WiMax-ECID-RequestCapabilities
OPTIONAL,


sensor-RequestCapabilities



OMA-LPPe-Sensor-RequestCapabilities

OPTIONAL,

otdoa-utra-RequestCapabilities
OMA-LPPe-OTDOA-UTRA-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 {


commonIEsProvideCapabilities
OMA-LPPe-CommonIEsProvideCapabilities

OPTIONAL,


agnss-ProvideCapabilities

OMA-LPPe-AGNSS-ProvideCapabilities


OPTIONAL,


otdoa-ProvideCapabilities

OMA-LPPe-OTDOA-ProvideCapabilities


OPTIONAL,


ecid-lte-ProvideCapabilities

OMA-LPPe-ECID-LTE-ProvideCapabilities


OPTIONAL,


oma-lppe-ecid-gsm-ProvideCapabilities
OMA-LPPe-ECID-GSM-ProvideCapabilities

OPTIONAL,


oma-lppe-ecid-utra-ProvideCapabilities
OMA-LPPe-ECID-UTRA-ProvideCapabilities

OPTIONAL,


oma-lppe-wlan-ap-ProvideCapabilities
OMA-LPPe-WLAN-AP-ProvideCapabilities

OPTIONAL,


oma-lppe-wimax-ecid-ProvideCapabilities
OMA-LPPe-WiMax-ECID-ProvideCapabilities

OPTIONAL,


sensor-ProvideCapabilities



OMA-LPPe-Sensor-ProvideCapabilities


OPTIONAL,

otdoa-utra-ProvideCapabilities

OMA-LPPe-OTDOA-UTRA-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,


sensor-RequestAssistanceData



OMA-LPPe-Sensor-RequestAssistanceData

OPTIONAL,

otdoa-utra-RequestAssistanceData

OMA-LPPe-OTDOA-UTRA-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 {


commonIEsProvideAssistanceData

OMA-LPPe-CommonIEsProvideAssistanceData

OPTIONAL,


agnss-ProvideAssistanceData

OMA-LPPe-AGNSS-ProvideAssistanceData

OPTIONAL,


otdoa-ProvideAssistanceData

OMA-LPPe-OTDOA-ProvideAssistanceData

OPTIONAL,


sensor-ProvideAssistanceData



OMA-LPPe-Sensor-ProvideAssistanceData

OPTIONAL,

otdoa-utra-ProvideAssistanceData


OMA-LPPe-OTDOA-UTRA-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,


ecid-lte-RequestLocationInformation
OMA-LPPe-ECID-LTE -RequestLocationInformation
OPTIONAL,


oma-lppe-ecid-gsm-RequestLocationInformation
OMA-LPPe-ECID-GSM-RequestLocationInformation
OPTIONAL,


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


oma-lppe-wlan-ap-RequestLocationInformation

OMA-LPPe-WLAN-AP-RequestLocationInformation
OPTIONAL,


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


sensor-RequestLocationInformation



OMA-LPPe-Sensor-RequestLocationInformation
OPTIONAL,

otdoa-utra-RequestLocationInformation
OMA-LPPe-OTDOA-UTRA-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--lteProvideLocationInformation
OMA-LPPe-ECID-LTE-ProvideLocationInformation

OPTIONAL,


oma-lppe-ecid-gsm-ProvideLocationInformation
OMA-LPPe-ECID-GSM-ProvideLocationInformation

OPTIONAL,


oma-lppe-ecid-utra-ProvideLocationInformation
OMA-LPPe-ECID-UTRA-ProvideLocationInformation

OPTIONAL,


oma-lppe-wlap-ap-ProvideLocationInformastion
OMA-LPPe-WLAN-AP-ProvideLocationInformation
OPTIONAL,


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


sensor-ProvideLocationInformation


OMA-LPPe-Sensor-ProvideLocationInformation

OPTIONAL,

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


...

}
-- 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

Change 2:  OTDOA-UTRA positioning method
6.5.9.      OTDOA-UTRA Positioning
6.5.9.1   OTDOA-UTRA Assistance Data

–
OMA-LPPe-OTDOA-UTRA-ProvideAssistanceData

The OMA-LPPe-OTDOA-UTRA-ProvideAssistanceData is used to provide assistance for UE-based and UE-assisted OTDOA-UTRA -based methods.
-- ASN1START

OMA-LPPe-OTDOA-UTRA-ProvideAssistanceData ::= SEQUENCE {


referenceCellInfo

OMA-LPPe-OTDOA-ReferenceCellInfo

OPTIONAL,

neigborCellList


OMA-LPPe-OTDOA-UTRA-NeighborCellList
OPTIONAL,

otdoaUtraError


OMA-LPPe-OTDOA-UTRA-Error



OPTIONAL,

...

}

-- ASN1STOP

	OTDOA-UTRA-ProvideAssistanceData  field descriptions

	referenceCellInfo
This field defines the reference cell information.

	neighborCellList
This field lists the neighbor cells.

	otdoaUtraError

This field provides the OTDOA-UTRA assistance data error. 


6.5.9.2 OTDOA-UTRA Assistance Data Elements
–
OMA-LPPe-OTDOA-UTRA-ReferenceCellInfo
The OMA-LPPe-OTDOA-UTRA-ReferenceCellInfo information element contains the data related to the reference cell.
-- ASN1START

OMA-LPPe-OTDOA-UTRA-ReferenceCellInfo ::= SEQUENCE {

sfn





INTEGER(0..4095)


OPTIONAL,


modeSpecificInfo
CHOICE {



fdd




SEQUENCE {




primaryCPICH-info


OMA-LPPe-OTDOA-UTRA-PrimaryCPICH-Info



}



tdd




SEQUENCE {




cellAndChannelIdentity

OMA-LPPe-OTDOA-UTRA-CellAndChannelIdentity



}


},

frequencyInfo


OMA-LPPe-UTRA-FrequencyInfo



OPTIONAL,


refPosAssist


OMA-LPPe-OTDOA-UTRA-RefPosAssist 

OPTIONAL,  
-- cond UE-based


ipdl-parameters


OMA-LPPe-OTDOA-UTRA-IPDL-parameters

OPTIONAL
}
OMA-LPPe-OTDOA-UTRA-RefPosAssist ::= SEQUENCE {


cellPosition



CHOICE {



ellipsoidPoint



EllipsoidPoint,




ellipsoidPointWithAltitude
EllipsoidPointWithAltitude,




...




},

roundTripTime



INTEGER (0..32766)


OPTIONAL,

roundTripTimeExtension

INTEGER (O..70274) 


OPTIONAL
}
-- ASN1STOP

	Conditional presence
	Explanation

	UE-based
	The field is mandatory present if UE-based OTDOA-IPDL positioning is used.


	OTDOA-UTRA-ReferenceCellInfo  field descriptions

	sfn

Time stamp (SFN of Reference Cell) of the SFN-SFN relative time differences and SFN-SFN drift rates. Included if any SFN-SFN drift value is included in IE OMA-LPPe-OTDOA-UTRA-NeighborCellInfo.

	primaryCPICH-info
Primary scrambling code for FDD.

	cellAndChannelIdentity

Identifies the channel to be measured on (TDD).

	frequencyInfo

Default value is the existing value of frequency information. 

	refPosAssist

This field contains the information related to the reference cell, needed for the UE-based OTDOA positioning.

	ipdl-parameters

If this element is not included there are no idle periods present.

	cellPosition

Defines the reference cell antenna position.

	roundTripTime

Round trip time in chips. 
Scale factor 0.0625 chips.

The actual value of the round-trip-time is given by: RTT = IE value * 0.0625 + 876 chips.

	roundTripTimeExtension

Round trip time extension in chips. Default =0.

Round trip time = IE “roundTripTime” + IE “roundTripTimeExtension”
Scale factor 0.0625 chips.
Range [0..4392.125] chips.


–
OMA-LPPe-OTDOA-UTRA-NeighborCellList
The OMA-LPPe-OTDOA-UTRA-NeighborCellList IE lists the neighbor cell information.
-- ASN1START

OMA-LPPe-OTDOA-UTRA-NeighborCellList ::= SEQUENCE (SIZE (1..OMA-LPPe-OTDOA-UTRA-maxCellMeas)) OF OMA-LPPe-OTDOA-UTRA-NeighborCellInfo
OMA-LPPe-OTDOA-UTRA-NeighborCellInfo ::= SEQUENCE {


modeSpecificInfo
CHOICE {



fdd




SEQUENCE {




primaryCPICH-info


OMA-LPPe-OTDOA-UTRA-PrimaryCPICH-Info



}



tdd




SEQUENCE {




cellAndChannelIdentity

OMA-LPPe-OTDOA-UTRA-CellAndChannelIdentity



}


},

frequencyInfo




OMA-LPPe-UTRAFrequencyInfo





OPTIONAL,


ipdl-parameters




OMA-LPPe-OTDOA-UTRA-IPDL-Parameters



OPTIONAL,

sfn-SFN-relTimeDifference

OMA-LPPe-OTDOA-UTRA-SFN-SFN-RelTimeDifference1,


sfn-offsetValidity



OMA-LPPe-OTDOA-UTRA-SFN-OffsetValidity


OPTIONAL,


sfn-SFN-drift




OMA-LPPe-OTDOA-UTRA-SFN-SFN-Drift



OPTIONAL,

searchWindowSize



OMA-LPPe-OTDOA-UTRA-SearchWindowSize,

positioningAssistance


OMA-LPPe-OTDOA-UTRA-PositioningAssistance 
OPTIONAL, --cond UEbased

...

}

OMA-LPPe-OTDOA-UTRA-SFN-SFN-RelTimeDifference1 ::= SEQUENCE {


sfn-offset




INTEGER (0..4095),


sfn-sfn-relTimeDifference
INTEGER (0..38399)

}

OMA-LPPe-OTDOA-UTRA-PositioningAssistance ::= SEQUENCE {


relativeNorth



INTEGER (-20000..20000),


relativeEast



INTEGER (-20000..20000),


relativeAltitude


INTEGER (-4000..4000)



OPTIONAL,


fineSFN-SFN




OMA-LPPe-OTDOA-UTRA-fineSFN-SFN,


roundTripTime



INTEGER (0..32766)




OPTIONAL,

roundTripTimeExtension

INTEGER (O..70274) 




OPTIONAL,
}

OMA-LPPe-OTDOA-UTRA-maxCellMeas 
INTEGER ::= 32
OMA-LPPe-OTDOA-UTRA-SFN-OffsetValidity ::= ENUMERATED { false }

OMA-LPPe-OTDOA-UTRA-SFN-SFN-Drift ::= ENUMERATED { 




sfnsfndrift0, sfnsfndrift1, sfnsfndrift2,




sfnsfndrift3, sfnsfndrift4, sfnsfndrift5,




sfnsfndrift8, sfnsfndrift10, sfnsfndrift15,




sfnsfndrift25, sfnsfndrift35, sfnsfndrift50,




sfnsfndrift65, sfnsfndrift80, sfnsfndrift100,




sfnsfndrift-1, sfnsfndrift-2, sfnsfndrift-3,




sfnsfndrift-4, sfnsfndrift-5, sfnsfndrift-8,




sfnsfndrift-10, sfnsfndrift-15, sfnsfndrift-25,




sfnsfndrift-35, sfnsfndrift-50, sfnsfndrift-65,




sfnsfndrift-80, sfnsfndrift-100}

OMA-LPPe-OTDOA-UTRA-SearchWindowSize ::= ENUMERATED { c20, c40, c80, c160, c320,














 c640, c1280, moreThan1280 }

OMA-LPPe-OTDOA-UTRA-fineSFN-SFN ::= INTEGER (0..15)
-- ASN1STOP

	Conditional presence
	Explanation

	UEbased
	The field is mandatory present if the UE-based OTDOA-IPDL positioning is used. Otherwise it is not present.


	OTDOA-UTRA-NeighborCellInfo  field descriptions

	primaryCPICH-info

Primary scrambling code for FDD.

	cellAndChannelIdentity

Identifies the channel to be measured on for TDD.

	frequencyInfo

Default value is the existing value of frequency information. 

	ipdl-parameters

If this element is not included there are no idle periods present.

	sfn-SFN-relTimeDifference
Consists of SFN offset and SFN-SFN relative time difference.

	sfn-offsetValidity
Absence of this element means SFN offset is valid. FALSE means SFN offset is not valid.

	sfn-sfn-drift
Drift value in 1/256 chips per second.

	searchWindowSize

Search window size in chips. If the value is X then the expected SFN-SFN observed time difference is in the range [RTD-X, RTD+X] where RTD is the value of the field SFN-SFN relative time difference. 

	positioningAssistance

This field contains the information related to the neighbor cell, needed for the UE-based OTDOA-IPDL positioning.

	sfnOffset

Define SFNref as the system frame number of the reference cell. Let the system frame number of the neighbour cell be SFNnc. Then SFNnc=SFNref-SFNoffset modulo 4096.

	sfn-sfnRelTimeDifference

Gives the relative timing compared to the reference cell. Equal to floor ( (Tnc – Tref)*(3.84*106)). In chips, Tnc = the time of beginning of a system frame from the neighbour cell, Tref = the time of beginning of a system frame from the reference cell.

	relativeNorth

Relative position compared to reference cell.
Scale factor 0.03/3600 degrees, range [-600..600] 1/3600 degrees. 

	relativeEast
Relative position compared to reference cell.

Scale factor 0.03/3600 degrees, range [-600..600] 1/3600 degrees.

	relativeAltitude

Relative altitude compared to reference cell.
Scale factor 1m, range [-4000..4000] meters

	fineSFN-SFN

Gives finer resolution. 
Scale factor 0.0625 chips, range [0..0.9375] chips. 

	roundTripTime

Round trip time in chips. Included if cell is in active set.
The round-trip-time may be recovered from the IE value by: RTT = IE value * 0.0625 + 876 chips.

Scale factor 0.0625 chips, range [876.00..2923.875] chips.

	roundTripTimeExtension

Round trip time extension in chips. Included if cell is in active set. Default =0.

Round trip time = IE “roundTripTime” + IE “roundTripTimeExtension”

Scale factor 0.0625 chips, range [0..4392.125] chips.


–
OMA-LPPe-OTDOA-UTRA-IPDL-parameters
The OMA-LPPe-OTDOA-UTRA-IPDL-parameters introduces the IPDL parameters. For reference on all the fields, see [25.214
] and [25.224
].
-- ASN1START

OMA-LPPe-OTDOA-UTRA-IPDL-Parameters ::= SEQUENCE {


modeSpecificInfo

CHOICE {



fdd





SEQUENCE {




ip-spacing



OMA-LPPe-OTDOA-UTRA-IP-Spacing,




ip-length



OMA-LPPe-OTDOA-UTRA-IP-Length,




ip-Offset



INTEGER (0..9),




seed




INTEGER (0..63),




burstModeParameters

OMA-LPPe-OTDOA-UTRA-BurstModeParameters

OPTIONAL,



}



tdd





SEQUENCE {




ip-spacing-tdd


OMA-LPPe-OTDOA-UTRA-IP-Spacing-TDD,




ip-slot




INTEGER (0..14),




ip-start



INTEGER (0..4095),




ip-PCCPCH



OMA-LPPe-OTDOA-UTRA-IP-PCCPCH



OPTIONAL,




burstModeParameters

OMA-LPPe-OTDOA-UTRA-BurstModeParameters



}

}

OMA-LPPe-OTDOA-UTRA-IP-Spacing ::= ENUMERATED { e5, e7, e10, e15, e20, e30, e40, e50}

OMA-LPPe-OTDOA-UTRA-IP-Length ::= ENUMERATED {ipl5, ipl10}

OMA-LPPe-OTDOA-UTRA-IP-Spacing-TDD ::= ENUMERATED { e30, e40, e50, e70, e100 }

OMA-LPPe-OTDOA-UTRA-IP-PCCPCH ::= BOOLEAN

OMA-LPPe-OTDOA-UTRA-BurstModeParameters
::= SEQUENCE {


burstStart


INTEGER (0..15),


burstLength


INTEGER (10..25),


burstFreq


INTEGER (1..16)

}

-- ASN1STOP

6.5.9.3 OTDOA-UTRA Assistance Data Request
–
OMA-LPPe-OTDOA-UTRA-RequestAssistanceData
The OMA-LPPe-OTDOA-UTRA-RequestAssistanceData is used to request assistance for UE-based and UE-assisted OTDOA-UTRA-based methods.

-- ASN1START

OMA-LPPe-OTDOA-UTRA-RequestAssistanceData ::= SEQUENCE {


otdoaUtraAssistanceReq 

BIT STRING { ueAssisted (0), ueBased (1) },

...

}
-- ASN1STOP

	OTDOA-UTRA-RequestAssistanceData  field descriptions

	otdoaUtraAssistanceReq
If bit 0 is set, assistance for UE-assisted OTDOA-UTRA positioning is requested. 

If bit 1 is set, assistance for UE-based OTDOA-UTRA positioning is requested.


6.5.9.4 OTDOA-UTRA Location Information

–
OMA-LPPe-OTDOA-UTRA-ProvideLocationInformation
The purpose of the OMA-LPPe-OTDOA-UTRA-ProvideLocationInformation element is to provide measurements of signals sent from the reference and neighbor base stations. 

-- ASN1START

OMA-LPPe-OTDOA-UTRA-ProvideLocationInformation ::= SEQUENCE {


otdoaUtraMeasurement


OMA-LPPe-OTDOA-UTRA-Measurement


OPTIONAL,

otdoaUtraError




OMA-LPPe-OTDOA-UTRA-Error



OPTIONAL,

timeStampData




OMA-LPPe-OTDOA-TimeStampData


OPTIONAL, --cond UE-based

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	UEbased
	The field is mandatory present if the UE-based OTDOA-IPDL positioning is used. Otherwise it is not present.


	OTDOA-UTRA-ProvideLocatioInformation  field descriptions

	otdoaUtraMeasuruement
This field specifies the UTRA OTDOA measurements.

	otdoaUtraError
This field specifies the UTRA OTDOA errors.

	timeStampData

This field specifies the time of the location estimate.


6.5.9.5 OTDOA-UTRA Location Information Elements

–
OMA-LPPe-OTDOA-UTRA-Measurement
The OMA-LPPe-OTDOA-UTRA-Measurement consists of the OTDOA-UTRA location information measurements provided by the target to the server.
-- ASN1START

OMA-LPPe-OTDOA-UTRA-Measurement ::= SEQUENCE {

sfn





INTEGER
(0..4095),


modeSpecificInfoMeas
CHOICE {



fdd





SEQUENCE {




referenceCellIdentity



OMA-LPPe-OTDOA-UTRA-PrimaryCPICH-Info,




ue-RX-TX-TimeDifferenceType2Info
OMA-LPPe-OTDOA-UTRA-UE-RX-TX-TimeDifferenceType2Info



},



tdd





SEQUENCE {




cellAndChannelIdentity



OMA-LPPe-OTDOA-UTRA-CellAndChannelIdentity



}


},


neighborList


OMA-LPPe-OTDOA-UTRA-NeighborList

OPTIONAL

}
OMA-LPPe-OTDOA-UTRA-UE-RX-TX-TimeDifferenceType2Info ::= SEQUENCE {


ue-RX-TX-timeDifferenceType2

OMA-LPPe-OTDOA-UTRA-TimeDifferenceType2,


neighborQuality





OMA-LPPe-OTDOA-UTRA-NeighborQuality

}

OMA-LPPe-OTDOA-UTRA-TimeDifferenceType2 ::= INTEGER(0..8191)
OMA-LPPe-OTDOA-UTRA-NeighborList ::= SEQUENCE (SIZE (1..OMA-LPPe-OTDOA-UTRA-MaxCellMeas) OF











OMA-LPPe-OTDOA-UTRA-Neighbor

OMA-LPPe-OTDOA-UTRA-Neighbor ::= SEQUENCE {

modeSpecificInfo
CHOICE {



fdd




SEQUENCE {




neighborIdentity




OMA-LPPe-OTDOA-UTRA-PrimaryCPICH-Info
OPTIONAL,




ue-RX-TX-timeDifferenceType2Info








OMA-LPPe-OTDOA-UTRA-UE-RX-TX-TimeDifferenceType2Info
OPTIONAL



},



tdd




SEQUENCE {




cellAndChannelIdentity

OMA-LPPe-OTDOA-UTRA-CellAndChannelIdentity
OPTIONAL,




uarfcn





OMA-LPPe-OTDOA-UTRA-UARFCN




OPTIONAL


}


},


neighborQuality




OMA-LPPe-OTDOA-UTRA-NeighborQuality,


sfn-sfn-ObsTimeDifference2

OMA-LPPe-OTDOA-UTRA-SFN-SFN-ObsTimeDifference2

}
OMA-LPPe-OTDOA-UTRA-NeighborQuality ::= SEQUENCE{

quality



OMA-LPPe-OTDOA-UTRA-Quality

}
OMA-LPPe-OTDOA-UTRA-SFN-SFN-ObsTimeDifference2 ::= INTEGER (0..65535)
OMA-LPPe-OTDOA-UTRA-Quality ::= SEQUENCE {


stdResolution




BIT STRING (SIZE (2)),


numberOfOTDOA-Measurements

BIT STRING (SIZE (3)),

 
stdOfOTDOA-Measurements


BIT STRING (SIZE (5))

}

-- ASN1STOP

	OTDOA-UTRA-Measurement  field descriptions

	sfn

SFN during which the last measurement was performed. 

	modeSpecificInfoMeas 

This field contains TDD- and FDD- specific information.

	referenceCellIdentity

Identifies reference cell.

	ue-RX-TX-TimeDifferenceType2Info
The difference in time between the uplink and downlink and the quality of measurements.

	cellAndChannelIdentity

Identifies the channel to be measured.

	neighborList

Lists the neighbor cell measurements.

	ue-RX-TX-TimeDifferenceType2
The difference in time between the UE uplink DPCCH/DPDCH frame transmission and the first detected path (in time), of the downlink DPCH or F-DPCH frame from the measured radio link.

	neighborQuality

Quality of the SFN-SFN observed time difference type 2 measurement from the reference cell.

	modeSpecificInfo

This field contains TDD- and FDD- specific information..

	neighborIdentity

Identifies neighbour cell.

	sfn-sfn-ObsTimeDifference2

This field specifies the timing relative to the reference cell.
For further information see [25.214] and [25.224]


	quality

Specifies standard deviation and resolution of standard deviation of the measurements and number of measurements.

	stdResolution

Std Resolution field includes the resolution used in Std of OTDOA Measurements field. Encoding on two bits as follows: 

‘00’   10 meters

‘01’   20 meters

‘10’   30 meters

‘11’   Reserved

	numberOfOTDOA-Measurements

This field indicates how many OTDOA measurements have been used in the UE to determine the sample standard deviation of the measurements. Following 3 bit encoding is used:

‘001’  5-9

‘002’  10-14

‘011’  15-24

‘100’  25-34

‘101’  35-44

‘110’  45-54

‘111’  55 or more

Special case:

'000':In this case the field 'Std of OTDOA measurements' contains the std of the reported SFN-SFN otd value = sqrt(E[(x-μ)2]), where x is the reported value and μ = E[x] is the expectation value (i.e. the true value) of x. This std can be used irrespective of the number of measurements and reporting of the number of measurements is not needed. Also other measurements such as Ec/No or Rx levels can be utilised in this case to evaluate the 'Std of OTDOA measurements'

	stdOfOTDOA-Measurements

Std of OTDOA Measurements field includes sample standard deviation of OTDOA measurements (when number of measurements is reported in 'Number of OTDOA measurements field') or standard deviation of the reported SFN-SFN otd value = sqrt(E[(x-μ)2]), where x is the reported value and μ = E[x] is the expectation value (i.e. the true value) of x (when '000' is given in 'Number of OTDOA measurements' field). Following linear 5 bit encoding is used:

'00000' 0 - (R*1-1) meters

'00001' R*1 – (R*2-1) meters

'00010' R*2 – (R*3-1) meters

…

'11111' R*31 meters or more

where R is the resolution defined by Std Resolution field. E.g. R=20 m corresponds to 0-19 m, 20-39 m,…,620+ m.


–
OMA-LPPe-OTDOA-UTRA-TimeStampData
The OMA-LPPe-OTDOA-UTRA-TimeStampData consists of the OTDOA-UTRA frame information that can be used to time stamp the position estimate in UE-based case.
-- ASN1START

OMA-LPPe-OTDOA-UTRA-TimeStampData ::= SEQUENCE {

sfn





INTEGER(0..4095),


utraCellGlobalID

CellGlobalIdEUTRA-AndUTRA,


frequencyInfo


FrequencyInfo




OPTIONAL,


nonUniqueCellID


CHOICE



primaryScramblingCode
INTEGER(0..511),
--FDD


cellParametersId

INTEGER(0..127),
--TDD


}

...

}
-- ASN1STOP
	OTDOA-UTRA-TimeStampData  field descriptions

	sfn

SFN during which the measurement was performed. 

	utraCellGlobalID

This field identifies the UTRAN cell ID to which the SFN refers to.

	frequencyInfo

This field gives information on the frequency.

	nonUniqueCellID

This field identifies the primary scrambling code for FDD or cell parameters ID for TDD.


6.5.9.6 OTDOA-UTRA Location Information Request

–
OMA-LPPe-OTDOA-UTRA-RequestLocationInformation

The OMA-LPPe-OTDOA-UTRA-RequestLocationInformation is used to request OTDOA-UTRA-based position estimate (UE-based) and measurements (UE-assisted).
-- ASN1START

OMA-LPPe-OTDOA-UTRA-RequestLocationInformation ::= SEQUENCE {


...

}

-- ASN1STOP

6.5.9.7 OTDOA-UTRA Capability Information

–
OMA-LPPe-OTDOA-UTRA-ProvideCapabilities

The OMA-LPPe-OTDOA-UTRA-ProvideCapabilites is used by the target to provide its OTDOA-UTRA capabilities to the server. 

-- ASN1START

OMA-LPPe-OTDOA-UTRA-ProvideCapabilities ::= SEQUENCE {


ueBasedSupported
BOOLEAN,


ueAssistedSupported
BOOLEAN,


...

}

-- ASN1STOP

6.5.9.8 OTDOA-UTRA Capability Information Request

–
OMA-LPPe-OTDOA-UTRA-RequestCapabilities

The OMA-LPPe-OTDOA-UTRA-RequestCapabilities is used to request OTDOA-UTRA capabilities information from the target. 

-- ASN1START

OMA-LPPe-OTDOA-UTRA-RequestCapabilities ::= SEQUENCE {


...

}

-- ASN1STOP

6.5.9.9 OTDOA-UTRA Error Elements 
–
OMA-LPPe-OTDOA-UTRA-Error
The OMA-LPPe-OTDOA-UTRA-Errors is used by the location server or target device to provide OTDOA-UTRA error reasons to the target device or location server, respectively.
-- ASN1START

OMA-LPPe-OTDOA-UTRA-Error ::= SEQUENCE {

locationServerErrorCauses

OMA-LPPe-OTDOA-UTRA-LocationServerErrorCauses

OPTIONAL,


targetDeviceErrorCauses


OMA-LPPe-OTDOA-UTRA-TargetDeviceErrorCauses

OPTIONAL,

...

}

-- ASN1STOP

–
OMA-LPPe-OTDOA-UTRA-LocationServerErrorCauses
The OMA-LPPe-OTDOA-UTRA-LocationServerErrorCausess is used by the location server to provide OTDOA-UTRA error reasons to the target device.
-- ASN1START

OMA-LPPe-OTDOA-UTRA-LocationServerErrorCauses ::= SEQUENCE {

cause


ENUMERATED{ undefinedError,








assistanceDataForUEbasedOTDOAnotAvailable,








assistanceDataForUEassistedOTDOAnotAvailable,








...}

...

}

-- ASN1STOP

–
OMA-LPPe-OTDOA-UTRA-TargetDeviceErrorCauses
The OMA-LPPe-OTDOA-UTRA-TargetDeviceErrorCauses is used by the target device to provide OTDOA-UTRA error reasons to the location server.
-- ASN1START

OMA-LPPe-OTDOA-UTRA-TargetDeviceErrorCauses ::= SEQUENCE {


cause


ENUMERATED{ undefinedError,








notEnoughOTDOA-cells,









assistanceDataMissing,








referenceCellNotServingCell,








otdoaMeasurementsNotSupported,









otdoaMeasurementsNotAvailable,









uebasedOTDOAnotSupported,








...}

...

}

-- ASN1STOP

6.5.9.10 OTDOA-UTRA Common Elements 
Defines common information elements.

-- ASN1START
OMA-LPPe-OTDOA-UTRA-PrimaryCPICH-Info ::= SEQUENCE {


primaryScramblingCode

OMA-LPPe-OTDOA-UTRA-PrimarySramblingCode

}

OMA-LPPe-OTDOA-UTRA-PrimarySramblingCode ::= INTEGER (0..511)

OMA-LPPe-OTDOA-UTRA-CellAndChannelIdentity ::= SEQUENCE {


burstType


OMA-LPPe-OTDOA-UTRA-BurstType,

midambleShift

OMA-LPPe-OTDOA-UTRA-MidambleShiftLong,


timeslot


OMA-LPPe-OTDOA-UTRA-TimeSlotNumber,


cellParametersID
OMA-LPPe-OTDOA-UTRA-CellParametersID

}

OMA-LPPe-OTDOA-UTRA-BurstType ::= ENUMERATED { type1, type2 }

OMA-LPPe-OTDOA-UTRA-MidambleShiftLong ::= INTEGER (0..15)

OMA-LPPe-OTDOA-UTRA-TimeSlotNumber ::= INTEGER (0..14)

OMA-LPPe-OTDOA-UTRA-CellParametersID ::= INTEGER (0..127)
OMA-LPPe-OTDOA-UTRA-UARFCN ::= INTEGER (0..16383)

-- ASN1STOP
	OTDOA-UTRA Common Elements field descriptions

	primaryScramblingCode

Primary scrambling code.

	burstType

Identifies the channel in combination with the midamble shift and slot number. It is not used in 1.28 Mcps TDD and may be set to either value. This IE should be ignored by the receiver for 1.28Mcps TDD.

	midambleShift

This shift, when present, applies to all the HS-PDSCH resources assigned to the target.

	timeSlot

This IE is present only if no IPDL scheme is configured in the reference cell. Otherwise the slot is defined by the IPDL configuration.

	cellParametersID

Identifies the cell.


Change 3:  LPP data type imports
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, ECID-SignalMeasurementInformation, CellGlobalIdGERAN, CellGlobalIdEUTRA-AndUTRA, EllipsoidPoint, EllipsoidPointWithAltitude FROM LPP-PDU-Definitions
-- ASN1STOP
Change 4:  Abbreviations

3.3
Abbreviations Normative References

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt

	[RFC4234]
	“Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. October 2005, URL:http://www.ietf.org/rfc/rfc4234.txt

	[SCRRULES]
	“SCR Rules and Procedures”, Open Mobile Alliance™, OMA-ORG-SCR_Rules_and_Procedures, URL:http://www.openmobilealliance.org/

	[LPP]
	LTE Positioning Protocol, 3GPP TS 36.355, URL:http://www.3gpp.org/ftp/Specs/html-info/36355.htm

	[ASN.1]
	ITU-T Recommendation X.680: “Information technology – Abstract Syntax Notation One, (ASN.1): Specification of basic notation”,
URL:http://www.itu.int/ITU-T/

	[IEEE 802.11v]
	“Dictionary for OMA Specifications”, Version x.y, Open Mobile Alliance™,
OMA-ORG-Dictionary-Vx_y, URL:http://www.openmobilealliance.org/

	[RFC 3825]
	IETF RFC 3825, Dynamic Host Configuration Protocol Option for Coordinate-based Location Configuration Information.

	[X.694]
	ITU-T X.694, Information technology – ASN.1 encoding rules: Mapping W3C XML schema definitions into ASN.1

	[45.008]
	3GPP TS 45.008, Radio subsystem link control.

	[25.101]
	3GPP TS 25.101, User Equipment (UE) radio transmission and reception (FDD)

	[25.102]
	3GPP TS 25.102, User Equipment (UE) radio transmission and reception (TDD)

	[25.331]
	3GPP TS 25.331, Radio Resource Control (RRC)

	[25.133]
	3GPP TS 25.331, Requirements for support of radio resource management (FDD)

	[25.123]
	3GPP TS 25.123, Requirements for support of radio resource management (TDD)

	[25.225]
	3GPP TS 25.225, Measurements (TDD)

	[25.214]
	3GPP TS 25.214: "Physical layer procedures (FDD)"

	[25.224]
	3GPP TS 25.224: "Physical Layer Procedures (TDD)"
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