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1 Reason for Change

This CR proposes implementation of the LPPe RD requirement LPP-MLI-011:
	LPP-MLI-011
	LPPe SHALL support UE-assisted/UE-based E-OTD.
Informational Note: This requirement relates to the use case B.8
	1.0


R01: Corrections based on comments received
R02:ASN.1 correction .
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.
6 Detailed Change Proposal

Change 1:  EOTD 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,

eotd-RequestCapabilities


OMA-LPPe-EOTD-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,

eotd-ProvideCapabilities

OMA-LPPe-EOTD-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,

eotd-RequestAssistanceData

OMA-LPPe-EOTD-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,

eotd-ProvideAssistanceData


OMA-LPPe-EOTD-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,

eotd-RequestLocationInformation




OMA-LPPe-EOTD-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,

eotd-ProvideLocationInformation



OMA-LPPe-EOTD-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:  EOTD positioning method
6.5.9.      EOTD Positioning
6.5.9.1   EOTD Assistance Data

–
OMA-LPPe-EOTD-ProvideAssistanceData

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

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


referenceBTS 



OMA-LPPe-EOTD-ReferenceBtsForAssistance

OPTIONAL,
--cond NotError
msrAssistDataList


OMA-LPPe-EOTD-MsrAssistDataList



OPTIONAL,


systemInfoAssistDataList
OMA-LPPe-EOTD-SystemInfoAssistDataList

OPTIONAL,

eotdError




OMA-LPPe-EOTD-Error






OPTIONAL,

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	NotError
	The field is mandatory present unless the IE OMA-LPPe-EOTD-ProvideAssistanceData contains an error message. 


	OMA-LPPe-EOTD-ProvideAssistanceData  field descriptions

	referenceBTS
This field defines the reference BTS for E-OTD positioning.

	msrAssistDataList

This field identifies the BTSs that are used for E-OTD positioning. 

	systemInfoAssistDataList

This field identifies the BTSs that are used for E-OTD positioning. This field is used in dedicated mode, packet idle mode, packet transfer mode, or dual transfer mode.

	eotdError

This field provides the E-OTD assistance data error. 


6.5.9.2 EOTD Assistance Data Elements

–
OMA-LPPe-EOTD-ReferenceBTSForAssistance
The IE OMA-LPPe-EOTD-ReferenceBTSForAssistance is used to define the reference BTS for E-OTD positioning. The RTD and 51 multiframe offset values in the OMA-LPPe-EOTD-MsrAssistDataList IE and in the OMA-LPPe-EOTD-SystemInfoAssistDataList are calculated relative to the BTS indicated in this element. 

Inclusion of this parameter is mandatory for E-OTD since it is not possible to reliably default to the current serving BTS for the target, as there is a chance that the server does not know this. If the E-OTD systemInfoAssistDataList in IE OMA-LPPe-EOTD-ProvideAssistData is present, the current serving cell must be the same as reference BTS identified in this element.

-- ASN1START

OMA-LPPe-EOTD-ReferenceBTSForAssistance ::= SEQUENCE {


bsicAndCarrier

OMA-LPPe-GERANnonuniqueCellID,


timeSlotScheme

OMA-LPPe-EOTD-TimeSlotScheme,


btsPosition


CHOICE {




ellipsoidPoint




EllipsoidPoint,




ellipsoidPointWithAltitudeAndUncertaintyEllipsoid























EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,




...




}

OPTIONAL



-- cond UE-based
}

-- ASN1STOP

	Conditional presence
	Explanation

	UE-based
	The field is mandatory present if the assistance is for UE-based E-OTD, otherwise it is not present. 


	ReferenceBTSForAssistance  field descriptions

	bsicAndCarrier
This field includes the BSIC and BCCH of the reference BTS.

	timeSlotScheme
The time slot scheme field indicates the type of transmission scheme the reference BTS is using. 

	btsPosition
In this field, the reference BTS position is given. 


–
OMA-LPPe-EOTD-MsrAssistDataList
This element identifies BTSs that are used for E-OTD measurements. This element helps the UE to make measurements from neighbor BTS (even below decoding level). This element is optional in the E-OTD assistance data. The presence of this element means that the UE should try to measure the E-OTD values between the reference BTS and the BTSs identified in this element.

This element is used to deliver E-OTD measurement assistance data for those BTSs, that are not included in the systemInfoAssistDataList of the reference BTS in the IE OMA-LPPe-EOTD-ProvideAssistanceData, if necessary.

The RTD and 51 multiframe offset values are calculated relative to the BTS indicated in the E-OTD Reference BTS in  Provide Assistance Data.
-- ASN1START

OMA-LPPe-EOTD-MsrAssistDataList ::= SEQUENCE (SIZE (1..15)) OF OMA-LPPe-EOTD-MsrAssistBTS
OMA-LPPe-EOTD-MsrAssistBTS ::= SEQUENCE {


bsicAndCarrier

OMA-LPPe-GERANnonuniqueCellID,


multiFrameOffset
OMA-LPPe-EOTD-MultiFrameOffset,



timeSlotScheme

OMA-LPPe-EOTD-TimeSlotScheme,


roughRTD


OMA-LPPe-EOTD-RoughRTD,


expectedOTD


OMA-LPPe-EOTD-ExpectedOTD


OPTIONAL,

calcAssistanceBTS
OMA-LPPe-EOTD-calcAssistanceBTS

OPTIONAL
-- cond UE-based

}
-- ASN1STOP
	Conditional presence
	Explanation

	UE-based
	The field is mandatory present if the assistance is required for UE-based positioning.


	MsrAssistDataList  field descriptions

	bsicAndCarrier

This field includes the BSIC and BCCH of the reference BTS.

	multiFrameOffset

This field indicates the frame difference between the start of the 51 multiframes frames being transmitted from this BTS and the reference BTS.

	timeSlotScheme
The time slot scheme field indicates the type of transmission scheme the reference BTS is using.

	timeSlotScheme
The time slot scheme field indicates the type of transmission scheme the reference BTS is using.

	roughRTD

This field indicates the rough RTD value between this BTS and reference BTS.

	expectedOTD

This field indicates the OTD value that the target is expected to measure between this BTS and reference BTS in the estimated location of the target.

	calcAssistanceBTS

This field specifies the coordinates of  neighbour BTSs that are used for E-OTD measurements, and also fine RTD values. This information allows the target to calculate its own location. This IE is used for UE-based E-OTD positioning.


–
OMA-LPPe-EOTD-SystemInfoAssistDataList
This element identifies those BTSs in the System Information Neighbor List that are used for E-OTD measurements. This list is sent in the dedicated mode, packet idle mode, packet transfer mode, or dual transfer mode. This element helps the target to make measurements from those neighbour BTSs (even below decoding level). This element is optional. The presence of this element means that the target should use the BTSs identified here to the E-OTD measurements.

The RTD and 51 multiframe offset values are calculated relative to the reference BTS.
-- ASN1START

OMA-LPPe-EOTD-SystemInfoAssistDataList ::= SEQUENCE (SIZE (1..32)) OF OMA-LPPe-EOTD-SystemInfoAssistBTS
OMA-LPPe-EOTD-SystemInfoAssistBTS ::= CHOICE{


notPresent


NULL,


present



OMA-LPPe-EOTD-AssistBTSData

}

OMA-LPPe-EOTD-AssistBTSData ::= SEQUENCE {


bsic



INTEGER(0..63),

multiFrameOffset
OMA-LPPe-EOTD-MultiFrameOffset,


timeSlotScheme

OMA-LPPe-EOTD-TimeSlotScheme,

roughRTD


OMA-LPPe-EOTD-RoughRTD,


expectedOTD


OMA-LPPe-EOTD-ExpectedOTD


OPTIONAL,

calcAssistanceBTS
OMA-LPPe-EOTD-CalcAssistanceBTS

OPTIONAL
-- cond UE-based

}
-- ASN1STOP
	Conditional presence
	Explanation

	UE-based
	The field is mandatory present if the assistance is required for UE-based positioning.


	SystemInfoAssistDataList  field descriptions

	notPresent

This field indicates that assistance data related to the BTS corresponding to the current location in OMA-LPPe-EOTD-SystemInfoAssistDataList is not present.

	present

This field contains the assistance data related to the BTS corresponding to the current location in OMA-LPPe-EOTD-SystemInfoAssistDataList.

	bsic

This field indicates the BSIC (Base Station Identity Code) of the particular BTS.

	multiFrameOffset

This field indicates the frame difference between the start of the 51 multiframes frames being transmitted from this BTS and the reference BTS.

	timeSlotScheme
The time slot scheme field indicates the type of transmission scheme the reference BTS is using.

	roughRTD

This field indicates the rough RTD value between this BTS and reference BTS.

	expectedOTD

This field indicates the OTD value that UE is expected to measure between this BTS and reference BTS in its current estimated location.

	calcAssistanceBTS

This field specifies the coordinates of neighbour BTSs that are used for E-OTD measurements, and also fine RTD values. This information allows the UE to calculate its own location. This field is used in UE-based E-OTD positioning.


–
OMA-LPPe-EOTD-CalcAssistanceBTS
The OMA-LPPe-EOTD-CalcAssistanceBTS tells the coordinates of neighbour BTSs that are used for E-OTD measurements, and also fine RTD values. This information allows the target to calculate its own location. 
-- ASN1START

OMA-LPPe-EOTD-CalcAssistanceBTS ::= SEQUENCE {


fineRTD



OMA-LPPe-EOTD-FineRTD,


relativePos


OMA-LPPe-EOTD-relativePos
}

OMA-LPPe-EOTD-relativePos ::= SEQUENCE {


relativeNorth

OMA-LPPe-EOTD-RelDistance,

relativeEast

OMA-LPPe-EOTD-RelDistance,

relativeAlt


OMA-LPPe-EOTD-RelativeAlt

OPTIONAL  
}

OMA-LPPe-EOTD-FineRTD ::= INTEGER(0..255)

OMA-LPPe-EOTD-RelDistance ::= INTEGER(-200000..200000)

OMA-LPPe-EOTD-RelativeAlt ::= INTEGER(-4000..4000)

-- ASN1STOP

	EOTD-CalcAssistanceBTS  field descriptions

	fineRTD
This field indicates the fine RTD value between this BTS and reference BTS. It provides the 1/256 bit duration resolution to the value expressed in the corresponding Rough RTD field. This RTD value is the RTD value of TS0s (i.e. the difference in starting of TS0), not only the RTD between starts of bursts. The RTD is defined as TBTS - TRef, where TBTS is the time of the start of TS0 in the BTS in question, and TRef is the time of the start of the TS0 in the reference BTS.

Scale factor 1/256 GSM bits. Range [0..1-2-8] GSM bits.

	relativePos

This field specifies the position of the cell with respect to the reference cell.

	relativeNorth
This field indicates the distance of the neighbour BTS from the reference BTS in North (negative values mean south) direction. The used reference ellipsoid is WGS 84 ellipsoid.

Scale factor 0.03/3600 degrees, range [-6000..6000] 1/3600 degrees.

	relativeEast

This field indicates the distance of the neighbour BTS from the reference BTS in East (negative values mean west) direction. The used reference ellipsoid is WGS 84 ellipsoid.

Scale factor 0.03/3600 degrees, range [-6000..6000] 1/3600 degrees.

	relativeAlt

This field indicates the altitude of the neighbor BTS relative to the reference BTS in meters. This field is optional.
Scale factor 1 m, range [-4000, 4000] meters.


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

-- ASN1START

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


eotdAssistanceReq 

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

...

}
-- ASN1STOP

	RequestAssistanceData  field descriptions

	eotdAssistanceReq
This field specifies, which kind of assistance data is requested for. 

If bit 0 is set, assistance for UE-assisted E-OTD positioning is requested. 

If bit 1 is set, assistance for UE-based E-OTD positioning is requested.


6.5.9.4 EOTD Location Information

–
OMA-LPPe-EOTD-ProvideLocationInformation
The purpose of the OMA-LPPe-EOTD-ProvideLocationInformation element is to provide OTD measurements of signals sent from the reference and neighbor base stations. The length of this element depends on the number of neighbor cells for which OTD measurements have been collected. BTSs which cannot be measured or whose measurements are excessively inaccurate need not be reported. The target may include measurements for other BTSs not given in the assistance data by the server.

-- ASN1START

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


eotdMsrElement


OMA-LPPe-EOTD-MsrElement

OPTIONAL,  

eotdError



OMA-LPPe-EOTD-Error



OPTIONAL,

...

}

-- ASN1STOP

6.5.9.5 EOTD Location Information Elements

–
OMA-LPPe-EOTD-MsrElement
The OMA-LPPe-EOTD-MsrElement consists of the EOTD location information measurements provided by the target to the server.
-- ASN1START

OMA-LPPe-EOTD-MsrElement ::= SEQUENCE {


refFrameNumber


INTEGER(0..42431),

referenceTimeSlot

OMA-LPPe-EOTD-ModuloTimeSlot,


toaMeasurementsOfRef
OMA-LPPe-EOTD-TOA-MeasurementsOfRef






OPTIONAL,

stdResolution


INTEGER (0..3),

taCorrection


INTEGER(0..960)











OPTIONAL,

otd-FirstSetMsrs

SEQUENCE (SIZE(1..15)) 0F OMA-LPPe-EOTD-MeasurementWithID
OPTIONAL,

...

}
OMA-LPPe-EOTD-ModuloTimeSlot ::= INTEGER(0..3)
OMA-LPPe-EOTD-TOA-MeasurementsOfRef ::= SEQUENCE {


refQuality



INTEGER (0..31),

numOfMeasurements

INTEGER (0..7)
}

-- ASN1STOP

	EOTD-MsrElement  field descriptions

	refFrameNumber

This field indicates the frame number of the last measured burst from the reference BTS modulo 42432. This information can be used as a time stamp for the measurements.

Scale factor 1 frame.

	referenceTimeSlot

Reference Time Slot indicates the time slot modulo 4 relative to which the target reports the reference BTS measurements.
NOTE:
If target does not know timeslot scheme, the target reports the used timeslot. target can only report results based on one time slot (N) or two time slots (N and N+4). If the UE knows the timeslot scheme, it can make measurements from several timeslots and reports that the used timeslot is zero (and makes correction).

	toaMeasurementsOfRef

This field consists of reference quality and number of measurements.

	stdResolution

Std Resolution field includes the resolution used in Reference Quality field and Std of EOTD Measurements field. Encoding on 2 bits as follows:

'00'
10 meters;

'01'
20 meters;

'10'
30 meters;

     '11'
                   Reserved.

	taCorrection

This field indicates the estimate of the time difference between the moment that the target uses to adjust its internal timing for reception and transmission (e.g. corresponding to maximum energy) and the estimate of the reception of the first arriving component from the serving BTS. This value can be used as a correction by the server to the Timing Advance (TA) value when the distance between the target and the serving BTS is estimated based on TA.

The value TACorrection  in this field corresponds to the TA Correction in bit periods as follows:

-
TA Correction in bit periods = TACorrection/64 -8.

Scale factor 1/64 bit period, range [-8..+7] bit periods.
Negative TA Correction in bits indicates that the first signal component from the serving BTS is estimated to arrive before the moment used for communication.

	otd-FirstSetMsrs

Measured neighbors in OTD measurements.

	refQuality

Reference Quality field includes the standard deviation of the TOA measurements from the reference BTS with respect to TRef (where TRef is the time of arrival of signal from the reference BTS used to calculate the OTD values). This field is optional. The Reference Quality field can be used to evaluate the reliability of E-OTD measurements in the server and in weighting of the E-OTD values in the location calculation.

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. For example, if R=20 meters, corresponding values are 0 - 19 meters, 20 - 39 meters, 40 - 59 meters, …, 620+ meters.

	numOfMeasurements

Number of Measurements for the Reference Quality field is used together with Reference Quality to define quality of the reference base site TOA. The field indicates how many measurements have been used in the target to define the standard deviation of the measurements. The following 3 bit encoding is used:

'000':
2-4;

'001':
5-9;

'010':
10-14;

'011':
15-24;

'100':
25-34;

'101':
35-44;

'110':
45-54;

     '111':
                   55 or more.


–
OMA-LPPe-EOTD-MeasurementWithID
The OMA-LPPe-EOTD-MeasurementWithID defines the EOTD measurement for BTS with known ID.
-- ASN1START

OMA-LPPe-EOTD-MeasurementWithID ::= SEQUENCE {


neighborIdentity

OMA-LPPe-EOTD-NeighborIdentity,


nborTimeSlot


OMA-LPPe-EOTD-ModuloTimeSlot,


eotdQuality



OMA-LPPe-EOTD-EOTDQuality,


otdValue



OMA-LPPe-EOTD-OTDValue

}

OMA-LPPe-EOTD-NeighborIdentity ::= CHOICE {


bsicAndCarrier

OMA-LPPe-GERANnonuniqueCellID,

ci




OMA-LPPe-EOTD-CellID,

multiFrameCarrier
OMA-LPPe-EOTD-MultiFrameCarrier,

requestIndex

OMA-LPPe-EOTD-RequestIndex,

systemInfoIndex

OMA-LPPe-EOTD-SystemInfoIndex,


ciAndLac


OMA-LPPe-GERANcellID
}

OMA-LPPe-EOTD-EOTDQuality ::= SEQUENCE {

nbrOfMeasurements


INTEGER (0..7),


stdOfEOTD




INTEGER(0..31)
}

OMA-LPPe-EOTD-OTDValue ::= INTEGER (0..39999)
OMA-LPPe-EOTD-CellID ::= INTEGER (0..65535)
OMA-LPPe-EOTD-RequestIndex ::= INTEGER (1..16)
OMA-LPPe-EOTD-SystemInfoIndex ::= INTEGER (1..32)
OMA-LPPe-EOTD-MultiFrameCarrier ::= SEQUENCE {


bcchCarrier


OMA-LPPe-EOTD-BCCHCarrier,


multiFrameOffset
OMA-LPPe-EOTD-MultiFrameOffset

}

OMA-LPPe-EOTD-BCCHCarrier ::= INTEGER (0..1023)
-- ASN1STOP

	EOTD-MeasurementWithID  field descriptions

	neighborIdentity
This field identifies the neighbour cell.

	nborTimeSlot

Neighbor Time Slot indicates the time slot modulo 4 relative to which the UE reports the neighbor BTS measurements. 

NOTE:
If the UE does not know the timeslot scheme, the target reports the used timeslot. Target can only report a result based on one time slot (N) or two time slots (N and N+4). If the target knows the timeslot scheme, the target can make measurements from several timeslots and reports that the used timeslot is zero (and makes the correction).

	eotdQuality

This field includes the number of measurements and the standard deviation of EOTD measurements.

	nbrOfMeasurements

Number of Measurements field is used together with Std of EOTD Measurements field to define quality of a reported EOTD measurement. The field indicates how many EOTD measurements have been used in the target to define the standard deviation of these measurements. The following 3 bit encoding is used.

'000':
2-4;

'001':
5-9;

'010':
10-14;

'011':
15-24;

'100':
25-34;

'101':
35-44;

'110':
45-54;

'111':
55 or more.

	stdOfEOTD
Std of EOTD Measurements field includes standard deviation of EOTD measurements. This field is mandatory. It can be used to evaluate the reliability of EOTD measurements in the server and in weighting of the OTD values in location calculation.

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. For example, if R=20 meters, corresponding values are 0 - 19 meters, 20 - 39 meters, 40 - 59 meters, …, 620+ meters.

	otdValue

This field indicates the measured OTD value between the receptions of signals from the reference and the neighbour BTS. The OTD is defined as TNbor - TRef (modulo burst length) where TNbor is the time of arrival of signal from the neighbour BTS, and TRef is the time of arrival of signal from the reference BTS.

The scale factor is 1/256 GSM bits. Range [0..156.2461] GSM bits.

	bsicAndCarrier
Cell identity is told using BSIC and BCCH carrier.

	ci

Cell identity is told using CI, and the LAC is the same as the current serving BTS.

	multiFrameCarrier

Cell identity is told using 51 Multiframe offset and BCCH carrier.

	requestIndex

Cell identity is told using an index referring to the BTS listed in the assistance data component OMA-LPPe-EOTD-MsrAssistdDataList.

	systemInfoIndex

Cell identity is told using an index referring to the BTS listed in the BCCH allocation list of the serving BTS, OMA-LPPe-EOTD-SystemInfoAssistDataList component of assistance data. This type of neighbor identity shall not be used by the target unless it has received the "E-OTD Measurement Assistance Data for System Information List Element" from the server for this cell.

	ciAndLac

Cell identity is told using CI and the LAC.

	bcchCarrier

This field indicates the absolute RF channel number of the BCCH of the neighbour base station.

	multiFrameOffset

This field indicates the frame difference between the start of the 51 multiframes frames arriving from this BTS and the reference BTS. The multiframe offset is defined as TBTS - TRef, where TBTS is the time of the start of the 51 multiframe in the BTS in question, and TRef is the time of the start of the 51 multiframe in the reference BTS. 

The scale factor is 1 frame.


6.5.9.6 EOTD Location Information Request

–
OMA-LPPe-EOTD-RequestLocationInformation

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

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


...

}

-- ASN1STOP

6.5.9.7 EOTD Capability Information

–
OMA-LPPe-EOTD-ProvideCapabilities

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

-- ASN1START

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


ueBasedSupported
BOOLEAN,


ueAssistedSupported
BOOLEAN,


...

}

-- ASN1STOP

6.5.9.8 EOTD Capability Information Request

–
OMA-LPPe-EOTD-RequestCapabilities

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

-- ASN1START

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


...

}

-- ASN1STOP

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

OMA-LPPe-EOTD-Error ::= SEQUENCE {

locationServerErrorCauses

OMA-LPPe-EOTD-LocationServerErrorCauses

OPTIONAL,


targetDeviceErrorCauses


OMA-LPPe-EOTD-TargetDeviceErrorCauses

OPTIONAL,

...

}

-- ASN1STOP

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

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

cause


ENUMERATED{ undefined, 








assistanceDataForUEbasedEOTDnotAvailable,









assistanceDataForUEassistedEOTDnotAvailable, 








...}

...

}

-- ASN1STOP

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

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


cause


ENUMERATED{
undefinedError,









notEnoughBTsforEOTD,









assistanceDataMissing,









referenceCellNotServingCell,









eotdMeasurementsNotSupported,









eotdMeasurementsNotAvailable,









uebasedEOTDnotSupported








...}

...

}

-- ASN1STOP

6.5.9.10 EOTD Common Information

Specifies the EOTD assistance data common elements.
-- ASN1START

OMA-LPPe-EOTD-TimeSlotScheme ::= ENUMERATED {


equalLength (0),


variousLength (1)

}

OMA-LPPe-EOTD-MultiFrameOffset ::= INTEGER (0..51)

OMA-LPPe-EOTD-RoughRTD ::= INTEGER (0..1250)

OMA-LPPe-EOTD-ExpectedOTD ::= SEQUENCE {


expectedOTD


INTEGER(0..1250),


expOTDUncertainty
INTEGER(0..7)

}

-- ASN1STOP

	OMA-LPPe-EOTD-TimeSlotScheme
The time slot scheme field indicates the type of transmission scheme the reference BTS is using. If the target measures BTSs signals from time slots other than 0 or 4 and the target is informed about the burst length schemes used by BTSs, the target can compensate for the possible error. (This is necessary if the target averages bursts from different time slots, and the BTS uses varying lengths of bursts.) 

'0' = all time slots are 156,25 bits long.

'1' = time slots 0 and 4 are 157 bits long and other time slots are 156 bits long.

	OMA-LPPe-EOTD-MultiFrameOffset
This field indicates the frame difference between the start of the 51 multiframes frames being transmitted from this BTS and the reference BTS. The multiframe offset is defined as TBTS - TRef, where TBTS is the time of the start of the 51 multiframe in the BTS in question, and TRef is the time of the start of the 51 multiframe in the reference BTS. This field is mandatory. Multiframe Offset may be used to calculate the Expected Multiframe Offset (the Multiframe Offset value that the target is expected to measure between this BTS and reference BTS in its current estimated location).

Expected Multiframe Offset = (Multiframe Offset + Adjustment) modulo 51

Adjustment =
1 if Rough RTD - Expected OTD >= 850

Adjustment =
-1 if Rough RTD - Expected OTD =< -850

Adjustment =
0 if -400 =< Rough RTD - Expected OTD =< 400

If the Rough RTD - Expected OTD is not within any of the ranges above, an error has occurred and the Expected OTD should be ignored and no Expected Multiframe Offset can be calculated.

Usable range of Multiframe Offset value is 0 - 50. The Multiframe Offset value 51 shall not be encoded by the transmitting entity and shall be treated by the receiving entity as 0.

	OMA-LPPe-EOTD-RoughRTD
This field indicates the rough RTD value between this BTS and reference BTS. The used resolution is 1 bits. This RTD value is the RTD value of TS0s (i.e. the difference in starting of TS0), not only the RTD between starts of bursts. The RTD is defined as TBTS - TRef, where TBTS is the time of the start of TS0 in the BTS in question, and TRef is the time of the start of the TS0 in the reference BTS. This field is mandatory.

Usable range of Rough RTD value is 0 - 1249. The Rough RTD value 1250 shall not be encoded by the transmitting entity and shall be treated by the receiving entity as 0.

Accurate RTD values are needed for UE-based E-OTD, i.e. when the target calculates its own position.
The scale factor is 1 GSM bit.

	OMA-LPPe-EOTD-expectedOTD

This field indicates the OTD value that the target is expected to measure between this BTS and reference BTS in its current estimated location. The server can estimate target's location roughly e.g. based on serving BTS coordinates, TA, and possibly some other information. 


This OTD value is the OTD value of TS0s (i.e. the difference in starting of TS0), not only the OTD between starts of bursts. The OTD is defined as TBTS - TRef, where TBTS is the time of the start of TS0 in the BTS in question, and TRef is the time of the start of the TS0 in the reference BTS. The server shall send this element to the target supporting UE-Assisted or UE-Based E-OTD.

Usable range of Expected OTD value is 0 - 1249. The Expected OTD value 1250 shall not be encoded by the transmitting entity and shall be treated by the receiving entity as 0.
The scale factor is 1 GSM bit.

	expOTDUncertainty

This field indicates the uncertainty in Expected OTD value. The uncertainty is related to server’s estimation of target’s location. The uncertainty defines following search window for the target, which window the target can use to speed up the OTD measurements:


Expected OTD - Uncertainty < measured OTD < Expected OTD + Uncertainty.

This is element is optional. The server shall send this element to target supporting UE-assisted or UE-based E-OTD.

Range is 0 - 7 with following encoding:

'0'
0 < uncertainty <= 2 bits;

'1'
2 < uncertainty <= 4 bits;

'2'
4 < uncertainty <= 8 bits;

'3'
8 < uncertainty <= 12 bits;

'4'
12 < uncertainty <= 16 bits;

'5'
16 < uncertainty <= 22 bits;

'6'
22 < uncertainty <= 30 bits;

'7'
uncertainty > 30 bits.

NOTE:
If uncertainty in UE's location is x bits, uncertainty in Expected OTD is 2*x (in the worst case). When the uncertainty is given with value ‘7’ no upper bound exists for the uncertainty.


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, EllipsoidPointWithAltitudeAndUncertaintyEllipsoid FROM LPP-PDU-Definitions
-- ASN1STOP
Change 4:  Abbreviations
3.3
Abbreviations

	OMA
	Open Mobile Alliance

	ARFCN
	Absolute Radio Frequency Channel Number

	BCCH
	Broadcast Control Channel

	BSIC
	Base transceiver Station Identity Code

	BTS
	Base Transceiver System

	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.

	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

	OTD
	Observed Time Difference

	OTDOA
	Observed Time Difference of Arrival

	QoR
	Quality of Reference station

	RAN
	Radio Access Network

	RSSI
	Received Signal Strength Indicator

	RTD 
	Relative Time Difference

	SLP
	SUPL Location Platform

	SUPL
	Secure User Plane Location

	SV
	Space Vehicle

	TA
	Timing Advance

	TDD
	Time-Division Duplex

	TEC
	Total Electron Content

	TECU
	TEC Unit, 1016 electrons per square meter

	TOA
	Time Of Arrival

	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

	WGS
	World Geodetic System

	WLAN 
	Wireless Local Area Network
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