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Reason for Change

This CR introduces support for UE-Based OTDOA for E-UTRAN according to the following requirement in the RD. 

	LPP-MLI-018
	LPPe SHALL support UE-based OTDOA positioning for E-UTRAN. Support of OTDOA (UE assisted and UE based versions) SHALL extend to femtocells.

Informational Note 1: Assistance data provided will not duplicate support already in LPP.

Informational Note 2: Additional information may be provided to identify and assist use of femtocells.


Impact on Backward Compatibility

n/a

Impact on Other Specifications

n/a

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.

Recommendation

Agree to this CR and apply the proposed changes to LPPe 1.0 TS.

Detailed Change Proposal

Change 1:
3.3
Abbreviations

	OMA
	Open Mobile Alliance

	ARFCN
	Absolute Radio Frequency Channel Number

	BCCH
	Broadcast Control Channel

	BSIC
	Base transceiver Station Identity Code

	CCP
	Continuous Carrier Phase

	CPICH
	Common Pilot Channel

	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

	EGM
	Earth Gravity Model

	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

	HA GNSS
	High Accuracy GNSS. Refers to using continuous carrier phase measurements to deduce the accurate location of the target device.

	HeNB
	Home eNodeB

	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

	QoR
	Quality of Reference station

	RAN
	Radio Access Network

	RSSI
	Received Signal Strength Indicator

	RTD
	Real Time Difference

	SLP
	SUPL Location Platform

	SUPL
	Secure User Plane Location

	SV
	Space Vehicle

	TDD
	Time-Division Duplex

	TEC
	Total Electron Content

	TECU
	TEC Unit, 1016 electrons per square meter

	UARFCN
	UTRA Absolute Radio Frequency Channel Number

	UE
	User Equipment

	UMTS
	Universal Mobile Telecommunication System

	UTC
	Universal Time Coordinated

	UTRA
	UMTS Terrestrial Radio Access

	UTRAN
	UMTS Terrestrial RAN

	WLAN 
	Wireless Local Area Network


Change 2:
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, ECID-SignalMeasurementInformation, CellGlobalIdGERAN, CellGlobalIdEUTRA-AndUTRA, OTDOA-ReferenceCellInfo, OTDOA-NeighbourCellInfoElement, maxFreqLayers, ARFCN-ValueEUTRA FROM LPP-PDU-Definitions
-- ASN1STOP
Change 3:
6.5.1
OTDOA Positioning

6.5.1.1
OTDOA Assistance Data
–
OMA-LPPe-OTDOA-ProvideAssistanceData

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

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

otdoa-ReferenceCellInfo



OMA-LPPe-OTDOA-ReferenceCellInfo


OPTIONAL,

otdoa-NeighbourCellInfo



OMA-LPPe-OTDOA-NeighbourCellInfoList

OPTIONAL,

otdoa-Error






OMA-LPPe-OTDOA-Error





OPTIONAL,

...

}

-- ASN1STOP

6.5.1.2
OTDOA Assistance Data Elements

–

OMA-LPPe-OTDOA-ReferenceCellInfo
The IE OMA-LPPe-OTDOAReferenceCellInfo is used by the location server to provide reference cell information for  OTDOA assistance data. 
-- ASN1START

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

referenceCellInfo


OTDOA-ReferenceCellInfo,

positionCalculationInfoRef
OMA-LPPe-OTDOA-PositionCalculationInfoRef,

...

}
-- ASN1STOP

	OTDOAReferenceCellInfo field descriptions

	referenceCellInfo 
This field provides OTDOA reference cell information as specified in [LPP].

	positionCalculationInfoRef 

This field provides position calculation assistance data for the reference cell.


–

OMA-LPPe-OTDOA-PositionCalculationInfoRef
The IE OMA-LPPe-OTDOA-PositionCalculationInfoRef is used by the location server to provide location and other information of the reference cell useful for UE-based OTDOA.
-- ASN1START

OMA-LPPe-OTDOA-PositionCalculationInfoRef ::= SEQUENCE {


systemFrameNumber

BIT STRING (SIZE(10))



OPTIONAL, -- Cond driftRate

rtdReferenceStd


OMA-LPPe-RTDquality




OPTIONAL,

cellLocation 


SEQUENCE {









reference-point

OMA-LPPe-ReferencePoint


OPTIONAL,








relative-location
OMA-LPPe-RelativeLocation

OPTIONAL








},

femtoCellInfo


SEQUENCE {










location-reliability
INTEGER(1..1000)
OPTIONAL,










...










}






OPTIONAL,
-- Cond femto


...
}

-- ASN1STOP

	Conditional presence
	Explanation

	driftRate
	The field is mandatory present if fineRTDdriftRate is included in OMA-LPPe-OTDOA-NeighbourCellInfoList.

	femto
	This field is mandatory present if the reference cell is a HeNB femto cell; otherwise it is not present.


	CellLocation field descriptions

	systemFrameNumber
This field specifies the E-UTRA system frame number of the reference cell at which the rtdInfo included in OMA-LPPe-OTDOA-NeighbourCellInfoList is valid.

	rtdReferenceStd
This field specifies the standard deviation of the timing of the reference cell, used to determine the RTD values provided in OMA-LPPe-OTDOA-NeighbourCellInfoList. This field shall be provided if available.

	cellLocation
This field defines the antenna location of the reference cell.

	reference-point

This field provides the reference point used to define the cell location. If this field is absent the reference point is the default reference point provided in LPPe common IEs.

	relative-location

This field provides the location of the cell relative to the reference point. If this field is absent the cell location coincides with the reference point location.

	location-reliability

The field provides the reliability R of the HeNB location. The probability that the HeNB location has not changed is given by R/100 as a percentage. R may be based on historic change or persistence of the HeNB location over a period of time and the time interval since the HeNB location was last provided to or verified by the server. Note that location reliability is distinct from location accuracy and refers to the possibility of an HeNB having been moved to a new location. This field shall be provided if available.


–

OMA-LPPe-OTDOA-NeighbourCellInfoList
The IE OMA-LPPe-OTDOA-NeighbourCellInfoList is used by the location server to provide neighbour cell information for OTDOA assistance data. 
-- ASN1START
OMA-LPPe-OTDOA-NeighbourCellInfoList ::= SEQUENCE (SIZE (1..maxFreqLayers) OF 












OMA-LPPe-OTDOA-NeighbourFreqCellInfoList
OMA-LPPe-OTDOA-NeighbourFreqCellInfoList ::= SEQUENCE {


neighbourCellInfoList-eNB
SEQUENCE (SIZE (1..maxLTEeNBs))  OF 











OMA-LPPe-OTDOA-NeighbourCellInfoElement-eNB

OPTIONAL,

neighbourCellInfoList-HeNB
SEQUENCE (SIZE (1..maxLTEHeNBs)) OF











OMA-LPPe-OTDOA-NeighbourCellInfoElement-HeNB
OPTIONAL,

...
}

-- ASN1STOP

	OMA-LPPe-OTDOA-NeighbourCellInfoList field descriptions

	neighbourCellInfoList-eNB
This field provides OTDOA neighbour cell information for eNodeBs. Either neighbourCellInfoList-eNB or neighbourCellInfoList-HeNB or both shall be present.

	neighbourCellInfoList-HeNB
This field provides OTDOA neighbour cell information for Home eNodeBs. Either neighbourCellInfoList-eNB or neighbourCellInfoList-HeNB or both shall be present.


–

OMA-LPPe-OTDOA-NeighbourCellInfoElement-eNB
The IE OMA-LPPe-OTDOA-NeighbourCellInfoElement-eNB is used by the location server to provide neighbour cell information for one eNodeB or several co-located eNodeBs as part of OTDOA assistance data. 
-- ASN1START

OMA-LPPe-OTDOA-NeighbourCellInfoElement-eNB ::= SEQUENCE {


relative-Location



OMA-LPPe-RelativeLocation,


otdoa-eNB-CellDataList


SEQUENCE SIZE (1..maxLTEMacroCells)) OF OMA-LPPe-OTDOA-CellData,


...

}

-- ASN1STOP

	OMA-LPPe-OTDOA-NeighbourCellInfoElement-eNB field descriptions

	relative-Location
This field provides the location and optional uncertainty in location of the antenna of the eNodeB relative to the reference point used to define the location of the reference cell. For an eNodeB with multiple antennas or a set of co-located eNodeBs, the location may be averaged.

	otdoa-eNB-CellDataList
This field provides OTDOA neighbour cell information for one or more eNodeBs sharing a common eNodeB antenna, or using antennas in close proximity to one another.


–

OMA-LPPe-OTDOA-NeighbourCellInfoElement-HeNB
The IE OMA-LPPe-OTDOA-NeighbourCellInfoElement-HeNB is used by the location server to provide neighbour cell information for one Home eNodeB as part of OTDOA assistance data. 
-- ASN1START

OMA-LPPe-OTDOA-NeighbourCellInfoElement-HeNB ::= SEQUENCE {


relative-Location



OMA-LPPe-RelativeLocation,


location-reliability


INTEGER (1..1000)



OPTIONAL,


otdoa-HeNB-CellDataList


OMA-LPPe-OTDOA-CellData,


...

}

-- ASN1STOP

	OMA-LPPe-OTDOA-NeighbourCellInfoElement-HeNB field descriptions

	relative-Location
This field provides the location and optional uncertainty in location of the antenna of the Home eNodeB relative to the reference point used to define the location of the reference cell. 

	location-reliability

The field provides the reliability R of the HeNB location. The probability that the HeNB location has not changed is given by R/100 as a percentage. R may be based on historic change or persistence of the HeNB location over a period of time and the time interval since the HeNB location was last provided to or verified by the server. Note that location reliability is distinct from location accuracy and refers to the possibility of an HeNB having been moved to a new location. This field shall be provided if available.

	otdoa-HeNB-CellDataList
This field provides OTDOA neighbour cell information for the Home eNodeB.


–

OMA-LPPe-OTDOA-CellData
The IE OMA-LPPe-OTDOA-CellData is used by the location server to provide neighbour cell information for one eNodeB or Home eNodeB as part of OTDOA assistance data. 
-- ASN1START

OMA-LPPe-OTDOA-CellData  ::= SEQUENCE {


otdoa-NeighbourCellInfoElement
OTDOA-NeighbourCellInfoElement,


rtdInfo






SEQUENCE {











subframeOffset

INTEGER(0..10229)

OPTIONAL,











fineRTD



INTEGER(0..99999),












fineRTDstd


OMA-LPPe-RTDquality,












fineRTDdriftRate
INTEGER(-100..100)

OPTIONAL,












...










},

...

}

-- ASN1STOP

	OMA-LPPe-OTDOA-NeighbourCellInfoList field descriptions

	otdoa-NeighbourCellInfoElement
This field provides OTDOA neighbour cell information as specified in [LPP].

	rtdInfo

This field specifies the real time difference between this neighbour cell and the reference cell.

	subframeOffset

This field specifies the subframe offset between this cell and the reference cell. Define Tref as the time of beginning of frame with SFNref=0 of the reference cell; define Tnc as the time of beginning of frame with SFNnc=0 of this neighbour cell occuring immediately after the time Tref.  Then subframeOffset = Tnc - Tref in units of 1-subframe (1ms). In other words, SFNnc = SFNref + (subframeOffset/10). This field shall be provided if available.

	fineRTD
This field specifies the Real Time Difference between this cell and the reference cell in units of 10 ns. Define tref as the time of beginning of a subframe of the reference cell; define tnc as the time of beginning of the subframe of this neighbour cell occuring immediately after the time tref.  Then fineRTD = tnc - tref in units of 10 ns.

	fineRTDstd

This field specifies the standard deviation of the fineRTD value.

	fineRTDdriftRate

This field specifies the drift rate of the RTD between this cell and the reference cell in units of 1 nano-second per second. A positive value indicates that the reference cell clock is running at a greater frequency than the neighbouring cell clock. This field shall be provided if available.


–

OMA-LPPe-RTDquality
The IE OMA-LPPe-RTDquality is used by the location server to provide the quality of the Real Time Difference (RTD) information.
-- ASN1START

OMA-LPPe-RTDquality ::= SEQUENCE {

resolution


ENUMERATED { ns-5, ns-10, ns-50, ns-100, ... },


quality



INTEGER (0..127),

...
}

-- ASN1STOP

	OMA-LPPe-RTDquality field descriptions

	resolution 
This field specifies the resolution of the provided quality field. Enumerated values correspond to 5, 10, 50, and 100 ns, respectively.

	quality 

This field specifies the standard deviation of the RTD (or of the timing of the reference cell).


6.5.1.3
OTDOA Assistance Data Request
–
OMA-LPPe-OTDOA-RequestAssistanceData
The OMA-LPPe-OTDOA-RequestAssistanceData is used to request assistance for UE-based OTDOA. 
-- ASN1START

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


lteCell





SEQUENCE {










physCellId

INTEGER(0..503),









eARFCN


ARFCN-ValueEUTRA,









ecgi


CellGlobalIdEUTRAandUTRA


OPTIONAL,









...









},

requestedCells



BIT STRING {










eNBs
(0),











heNBs
(1)
}
(SIZE (1..8)),

...

}

-- ASN1STOP

	OMA-LPPe-OTDOA-RequestAssistanceData field descriptions

	lteCell
This field specifies the Cell-ID of the serving or non-serving but visible LTE cell of the target device.

	requestedCells

This field specifies whether OTDOA assistance data is requested for eNodeBs, Home eNodeBs, or both. A one value at the bit position means requested.


6.5.1.4
OTDOA Location Information
–
OMA-LPPe-OTDOA-ProvideLocationInformation
The OMA-LPPe-OTDOA-ProvideLocationInformation is used to provide OTDOA-based position estimate (UE-based). It may also be used to provide UE-based OTDOA positioning specific error reason.
-- ASN1START

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

otdoaLocationInformation


OMA-LPPe-OTDOA-LocationInformation


OPTIONAL, 


otdoaError






OMA-LPPe-OTDOA-Error





OPTIONAL,

...

}

-- ASN1STOP

6.5.1.5
OTDOA Location Information Elements

–
OMA-LPPe-OTDOA-LocationInformation
The IE OMA-LPPe-OTDOA-LocationInformation is used by the target device to provide OTDOA location information to the location server.  Note that in the event that the target device is unable to calculate a location estimate using UE based OTDOA, it may still return OTDOA measurements to the server using LPP if permitted by the server in the LPP common IEs in the Request Location Information message.
-- ASN1START

OMA-LPPe-OTDOA-LocationInformation ::= SEQUENCE {

systemFrameNumber

BIT STRING (SIZE (10)),


physCellId



INTEGER (0..503),


cellGlobalId


CellGlobalIdEUTRAandUTRA


OPTIONAL,


...
}

-- ASN1STOP
	OMA-LPPe-OTDOA-LocationInformation field descriptions

	systemFrameNumber
This field specifies the SFN for which the location Estimate (provided in the LPP common IEs) is valid.

	physCellId
This field specifies the physical cell identity of the cell for which the systemFrameNumber is provided.

	cellGlobalId
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the cell for which the systemFrameNumber is provided.


6.5.1.6
OTDOA Location Information Request
–
OMA-LPPe-OTDOA-RequestLocationInformation

The OMA-LPPe-OTDOA-RequestLocationInformation is used to request OTDOA-based position estimate (UE-based).

-- ASN1START

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


assistanceAvailability




BOOLEAN,


...

}

-- ASN1STOP

	OMA-LPPe-OTDOA-RequestLocationInformation field descriptions

	assistanceAvailability

This field indicates whether the target device may request additional OTDOA assistance data from the server. TRUE means allowed and FALSE means not allowed.


6.5.1.7
OTDOA Capability Information

–
OMA-LPPe-OTDOA-ProvideCapabilities

The OMA-LPPe-OTDOA-ProvideCapabilites is used by the target to provide its OTDOA capabilities to the server. 
-- ASN1START

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

eNodeB-AD-sup




SEQUENCE { ... }



OPTIONAL,

home-eNodeB-AD-sup


SEQUENCE { ... }



OPTIONAL,

...

}

-- ASN1STOP

	OMA-LPPe-OTDOA-ProvideCapabilites field descriptions

	eNodeB-AD-sup

This field, if present, indicates that the target supports OTDOA assistance data for eNodeBs.

	home-eNodeB-AD-sup

This field, if present, indicates that the target supports OTDOA assistance data for Home eNodeBs.


6.5.1.8
OTDOA Capability Information Request

–
OMA-LPPe-OTDOA-RequestCapabilities

The OMA-LPPe-OTDOA-RequestCapabilities is used to request OTDOA capabilities information from the target. 
-- ASN1START

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


...

}

-- ASN1STOP

6.5.1.9
OTDOA Error Elements

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

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

locationServerErrorCauses

OMA-LPPe-OTDOA-LocationServerErrorCauses,


targetDeviceErrorCauses


OMA-LPPe-OTDOA-TargetDeviceErrorCauses,

...
}

-- ASN1STOP
–
OMA-LPPe-OTDOA-LocationServerErrorCauses                                                                                                                      
The IE OMA-LPPe-OTDOA-LocationServerErrorCauses is used by the location server to provide OTDOA error reasons to the target device. 
-- ASN1START

OTDOALocationServerErrorCauses ::= SEQUENCE {

cause

ENUMERATED
{
undefined,









locationCalculationAssistanceDataNotSupported,








locationCalculationAssistanceDataSupportedButCurrentlyNotAvailable,








...








},


...
}
-- ASN1STOP

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

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

cause

ENUMERATED {
undefined,









there-were-not-enough-signals-received-for-ueBased-otdoa,








location-calculation-assistance-data-missing,









...








},


...
}
-- ASN1STOP
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