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1
Introduction
This contribution proposes ASN.1 and tabular description for UE-assisted downlink OTDOA using LPP. This proposal takes the LS from RAN1 in R1-093729 into account. 
2
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3
Definitions and Abbreviations

3.1
Definitions

For the purposes of the present document, the following definitions apply.
Observed Time Difference Of Arrival (OTDOA): The time interval that is observed by a target device between the reception of downlink signals from two different cells. If a signal from cell 1 is received at the moment t1, and a signal from cell 2 is received at the moment t2, the OTDOA is t2 –  t1. 
3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply. 

ECGI
Evolved Cell Global Identifier
LPP
LTE Positioning Protocol
OTDOA
Observed Time Difference Of Arrival
PRS
Positioning Reference Signals
RSTD
Reference Signal Time Difference
SFN
System Frame Number
WGS-84
World Geodetic System 1984
6.5.1

Downlink OTDOA Positioning

6.5.1.1
OTDOA Assistance Data

–
Downlink-OTDOA-Provide-Assistance-Data
The IE Downlink-OTDOA-Provide-Assistance-Data is used by the location server to provide assistance data to enable UE‑assisted downlink OTDOA. 
-- ASN1START

Downlink-OTDOA-Provide-Assistance-Data ::= SEQUENCE {


otdoaReferenceCellInfo


OTDOAReferenceCellInfo,

otdoaNeighbourCellInfo


OTDOANeighbourCellInfoList,

...
}

-- ASN1STOP
6.5.1.2
OTDOA Assistance Data Elements

–
OTDOAReferenceCellInfo
The IE OTDOAReferenceCellInfo is used by the location server to provide reference cell information for OTDOA assistance data. The slot number offsets and expected OTDOAs in OTDOANeighbourCellInfoList are provided relative to the cell defined by this IE.
-- ASN1START

OTDOAReferenceCellInfo ::= SEQUENCE {

physCellId




INTEGER (0..503),


cellGlobalId



CellGlobalIdEUTRAandUTRA
OPTIONAL,


prsInfo





PRSInfo





OPTIONAL,

-- Cond PRS


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	PRS
	The field is mandatory present if positioning reference signals are available in the network [2]; otherwise it is not present. 


	OTDOAReferenceCellInfo field descriptions

	physCellId 
This field specifies the physical cell identity of the reference cell for the OTDOA assistance data, as defined in [1].

	cellGlobalId
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the reference cell for the OTDOA assistance data, as defined in [1].

	prsInfo
This field specifies the PRS configuration.


PRSInfo information element
-- ASN1START

PRSInfo ::= SEQUENCE {


prsBandwidth


TBD,


prsConfigurationIndex
INTEGER (0..4095),


numDLframes



ENUMERATED { 1sf, 2sf, 4sf, 6sf, ... },

...

}

-- ASN1STOP

	PRSInfo field descriptions

	prsBandwidth
This field specifies the bandwidth that is used to configure the positioning reference signals on. 

	prsConfigurationIndex
This field specfies the positioning reference signals configuration index IPRS as defined in [2].

	numDLframes
This field specifies the number of consecutive downlink subframes NPRS with positioning reference signals, as defined in [2]. Enumerated values define 1, 2, 4, or 6 consecutive subframes.


–
OTDOANeighbourCellInfoList
The IE OTDOANeighbourCellInfoList is used by the location server to provide neighbour cell information for OTDOA assistance data. The OTDOANeighbourCellInfoList is sorted according to best measurement geometry at the a‑priori location estimate of the target device. I.e., the target device is expected to provide measurements in increasing neighbor cell list order.
-- ASN1START

OTDOANeighbourCellInfoList ::= SEQUENCE (SIZE (1..64)) OF OTDOANeighbourCellInfoElement
OTDOANeighbourCellInfoElement ::= SEQUENCE {

physCellId






INTEGER (0..503),


cellGlobalId





CellGlobalIdEUTRAandUTRA


OPTIONAL,


cpLength






ENUMERATED { normal, extended, ... } 















OPTIONAL,

-- Cond NotSameAsRef1

antennaPortConfig




ENUMERATED {1-or-2-ports, 4-ports, ... }















OPTIONAL,  

-- Cond NotsameAsRef2

slotNumberOffset




INTEGER(0..31)

OPTIONAL,

-- Cond NotSameAsRef3

expectedOTDOA





TBD

expectedOTDOAUncertainty


TBD

...
}
-- ASN1STOP

	Conditional presence
	Explanation

	NotsameAsRef1
	The field is mandatory present if the cyclic prefix length is not the same as for the reference cell; otherwise it is not present.

	NotsameAsRef2
	The field is mandatory present if the antenna port configuration is not the same as for the reference cell; otherwise it is not present.

	NotsameAsRef3
	The field is mandatory present if the slot timing is not the same as for the reference cell; otherwise it is not present.


	OTDOANeighbourCellInfoList field descriptions

	physCellId
This field specifies the physical cell identity of the neighbour cell for the OTDOA assistance data, as defined in [1].

	cellGlobalId
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell for the OTDOA assistance data, as defined in [1].

	cpLength

This field specifies the cyclic prefix length of the neigbour cell PRS. If this field is absent, the cyclip prefix length is the same as for the reference cell.

	antennaPortConfig
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals are used.
If this field is absent, the cell specific reference signals are transmitted on the same antenna port(s) as the reference cell.

	slotNumberOffset
This field specifies the slot number offset between this neighbour cell and the reference cell. If this field is absent, the slot timing is the same as for the reference cell.

	expectedOTDOA
This field indicates the OTDOA value that the target device is expected to measure between this cell and the reference cell in OTDOAReferenceCellInfo. The resolution is TBD, in the range between TBD and TBD.

	expectedOTDOAUncertainty

This field indicates the uncertainty in expectedOTDOA value. The uncertainty is related to the location server’s a‑priori estimation of the target device location. The expectedOTDOAUncertainty defines the following search window for the target device:
[expectedOTDOA  expectedOTDOAUncertainty] < measured OTDOA < 

[expectedOTDOA expectedOTDOAUncertainty]  


6.5.1.3
OTDOA Assistance Data Request

–
Downlink-OTDOA-Request-Assistance-Data
The IE Downlink-OTDOA-Request-Assistance-Data is used by the target device to request assistance data from a location server. 
-- ASN1START

Downlink-OTDOA-Request-Assistance-Data ::= SEQUENCE {

physCellId

INTEGER (0..503),


cellGlobalId
CellGlobalIdEUTRAandUTRA


OPTIONAL,

...
}

-- ASN1STOP
	Downlink-OTDOA-Request-Assistance-Data  field descriptions

	physCellId 
This field specifies the physical cell identity of the current serving cell of the target device.

	cellGlobalId
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the current serving cell of the target device.


6.5.1.4
OTDOA Location Information 

–
Downlink-OTDOA-Provide-Location-Information
The IE Downlink-OTDOA-Provide-Location-Information is used by the target device to provide OTDOA location measurements to the location server. 
-- ASN1START

Downlink-OTDOA-Provide-Location-Information ::= SEQUENCE {

otdoaSignalMeasurementInformation
OTDOASignalMeasurementInformation
OPTIONAL,


...

}

-- ASN1STOP
6.5.1.5
OTDOA Location Information Elements

–
OTDOASignalMeasurementInformation
The IE OTDOASignalMeasurementInformation is used by the target device to provide RSTD measurements to the location server. 
-- ASN1START

OTDOASignalMeasurementInformation ::= SEQUENCE {

systemFrameNumber

BIT STRING (SIZE (10)),


physCellIdRef


INTEGER (0..503),


cellGlobalIdRef


CellGlobalIdEUTRAandUTRA



OPTIONAL,


neighborMeasurmentList
NeighborMeasurmentList,


...

}

NeighborMeasurmentList ::= SEQUENCE (SIZE(1..64)) OF NeighborMeasurmentElement

NeighborMeasurmentElement ::= SEQUENCE {


physCellIdNeighbor

INTEGER (0..503),


cellGlobalIdNeighbour
CellGlobalIdEUTRAandUTRA


OPTIONAL,


rstd




TBD,


rstdStd




TBD,

...
}

-- ASN1STOP
	OTDOASignalMeasurementInformation field descriptions

	systemFrameNumber
This field specifies the SFN during which the last measurement was performed.

	physCellIdRef 
This field specifies the physical cell identity of the reference cell relative to which the RSTDs are provided.

	cellGlobalIdRef

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the reference cell relative to which the RSTDs are provided.

	neighborMeasurmentList

This list contains the measured OTDOA values (RSTD measurements) together with quality for the measurement.

	physCellIdNeighbor
This field specifies the physical cell identity of the neighbour cell for which the RSTDs are provided.

	cellGlobalIdNeighbour
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell for which the RSTDs are provided.

	rstd
This field specifies the relative timing difference between this neighbour cell and the reference cell, as defined in [3]. If TSubframeRxNeighbor,i is the time when the target device receives the start of one subframe from this neighbor cell, and TSubframeRxRef is the time when the target device receives the start of one subframe from the reference cell, the rstd is TSubframeRxNeighbor,i  TSubframeRxRef.
Sacle factor TBD.

	rstdStd
This field specifies the standard deviation of the measured rstd. Scale factor TBD.


6.5.1.6
OTDOA Location Information Request

–
Downlink-OTDOA-Request-Location-Information
The IE Downlink-OTDOA-Request-Location-Information is used by the location server to request OTDOA location measurements from a target device. 
-- ASN1START

Downlink-OTDOA-Request-Location-Information ::= SEQUENCE {

...
}

-- ASN1STOP
6.5.1.7
OTDOA Capability Information 

–
Downlink-OTDOA-Provide-Capabilities
The IE Downlink-OTDOA-Provide-Capabilities is used by the target device to provide its OTDOA location capabilities to the location server. 
-- ASN1START

Downlink-OTDOA-Provide-Capabilities ::= SEQUENCE {

otdoaMode

BIT STRING { 
ue-assisted (0) } (SIZE (1..8)),


...
}

-- ASN1STOP
	Downlink-OTDOA-Provide-Capabilities field descriptions

	otdoaMode
This field specifies the OTDOA mode(s) supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular OTDOA mode is supported; a zero‑value means not supported. 


6.5.1.8
OTDOA Capability Information Request

–
Downlink-OTDOA-Request-Capabilities
The IE Downlink-OTDOA-Request-Capabilities is used by the location server to request OTDOA location capabilities from a target device. 
-- ASN1START

Downlink-OTDOA-Request-Capabilities ::= SEQUENCE {

...
}

-- ASN1STOP
6.5.1.9
OTDOA Error Elements

–
Downlink-OTDOA-Error
The IE Downlink-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

Downlink-OTDOA-Error ::= CHOICE {

locationServerErrorCauses

OTDOALocationServerErrorCauses,


targetDeviceErrorCauses


OTDOATargetDeviceErrorCauses,

...
}

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

OTDOALocationServerErrorCauses ::= SEQUENCE {

cause

ENUMERATED
{
undefined,









...








},


...
}
-- ASN1STOP

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

OTDOATargetDeviceErrorCauses ::= SEQUENCE {

cause

ENUMERATED {
undefined,









assistance-data-missing,









...








},


...
}
-- ASN1STOP

























































































































































































































































































































































































































































































































































































