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[bookmark: _Toc445108985]6	Information Element Abstract Syntax Definition
[bookmark: _Toc445109034]…
6.5.1	OTDOA Positioning
[bookmark: _Toc445109035]6.5.1.1	OTDOA Assistance Data
[bookmark: _Toc445109036]–	OTDOA-ProvideAssistanceData
The IE OTDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted downlink OTDOA. It may also be used to provide OTDOA positioning specific error reason.
Throughout Section 6.5.1, "assistance data reference cell" refers to the cell defined by the IE OTDOA-ReferenceCellInfo (see section 6.5.1.2). "RSTD reference cell" applies only in Section 6.5.1.5.
NOTE:	The location server should include at least one cell for which the SFN can be obtained by the target device, e.g. the serving cell, in the assistance data, either as the assistance data reference cell or in the neighbour cell list. Otherwise the target device will be unable to perform the OTDOA measurement and the positioning operation will fail.

-- ASN1START

OTDOA-ProvideAssistanceData ::= SEQUENCE {
	otdoa-ReferenceCellInfo			OTDOA-ReferenceCellInfo				OPTIONAL,	-- Need ON
	otdoa-NeighbourCellInfo			OTDOA-NeighbourCellInfoList			OPTIONAL,	-- Need ON
	otdoa-Error						OTDOA-Error							OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

[bookmark: _Toc445109037]6.5.1.2	OTDOA Assistance Data Elements
[bookmark: _Toc445109038]–	OTDOA-ReferenceCellInfo
The IE OTDOA-ReferenceCellInfo is used by the location server to provide assistance data reference cell information for OTDOA assistance data. The slot number offsets and expected RSTDs in OTDOA-NeighbourCellInfoList are provided relative to the cell defined by this IE. If earfcnRef of this assistance data reference cell is different from that of the serving cell, the LPP layer shall inform lower layers to start performing inter-frequency RSTD measurements with this cell and provide to lower layers the information about this assistance data reference cell, e.g. EARFCN and PRS positioning occasion information.
NOTE:	The location server should always include the PRS configuration of the assistance data reference and neighbour cells. Otherwise the UE may not meet the accuracy requirements as defined in [18].
-- ASN1START

OTDOA-ReferenceCellInfo ::= SEQUENCE {
	physCellId					INTEGER (0..503),
	cellGlobalId				ECGI						OPTIONAL,		-- Need ON
	earfcnRef					ARFCN-ValueEUTRA			OPTIONAL,		-- Cond NotSameAsServ0
	antennaPortConfig			ENUMERATED {ports1-or-2, ports4, ... }
															OPTIONAL,		-- Cond NotSameAsServ1
	cpLength					ENUMERATED { normal, extended, ... },
	prsInfo						PRS-Info					OPTIONAL,		-- Cond PRS
	...,
	[[ earfcnRef-v9a0			ARFCN-ValueEUTRA-v9a0		OPTIONAL		-- Cond NotSameAsServ2
	]],
	[[ expectedMultipathRef-r14	BOOLEAN						OPTIONAL		-- Need ON
	]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsServ0
	This field is absent if earfcnRef-v9a0 is present. Otherwise, the field is mandatory present if the EARFCN of the OTDOA assistance data reference cell is not the same as the EARFCN of the target devices’s current primary cell.

	NotSameAsServ1
	The field is mandatory present if the antenna port configuration of the OTDOA assistance data reference cell is not the same as the antenna port configuration of the target devices’s current primary cell.

	NotSameAsServ2
	The field is absent if earfcnRef is present. Otherwise, the field is mandatory present if the EARFCN of the OTDOA assistance data reference cell is not the same as the EARFCN of the target devices’s current primary cell.

	PRS
	The field is mandatory present if positioning reference signals are available in the assistance data reference cell [16]; otherwise it is not present. 



	OTDOA-ReferenceCellInfo field descriptions

	physCellId 
This field specifies the physical cell identity of the assistance data reference cell, as defined in [12].

	cellGlobalId
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the assistance data reference cell, as defined in [12]. The server  should include this field if it considers that it is needed to resolve ambiguity in the cell indicated by physCellId.

	earfcnRef
This field specifies the EARFCN of the assistance data reference cell.

	antennaPortConfig
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals (CRS) are used in the assistance data reference cell.

	cpLength
This field specifies the cyclic prefix length of the assistance data reference cell PRS if the prsInfo field is present, otherwise this field specifies the cyclic prefix length of the assistance data reference cell CRS.

	prsInfo
This field specifies the PRS configuration of the assistance data reference cell.

	expectedMultipathRef
This field indicates whether it is probable that the target device receiver will observe multiple paths in the PRS reception from the reference cell. The server can include this field set to TRUE if it considers that it is likely that the target device will observe multipath propagation from the reference cell, and in this case, the target device can make an effort to detect and report additional paths. On the contrary, if this field is set to FALSE, the target device can assume that there are no additional paths to be detected.



[bookmark: _Toc445109039]–	PRS-Info
The IE PRS-Info provides the information related to the configuration of PRS in a cell.
-- ASN1START

PRS-Info ::= SEQUENCE {
	prs-Bandwidth			ENUMERATED { n6, n15, n25, n50, n75, n100, ... },
	prs-ConfigurationIndex	INTEGER (0..4095),
	numDL-Frames			ENUMERATED {sf-1, sf-2, sf-4, sf-6, ...},
	...,
	prs-MutingInfo-r9		CHOICE {
		po2-r9					BIT STRING (SIZE(2)),
		po4-r9					BIT STRING (SIZE(4)),
		po8-r9					BIT STRING (SIZE(8)),
		po16-r9					BIT STRING (SIZE(16)),
		...
	}														OPTIONAL				-- Need OP
}

-- ASN1STOP

	PRS-Info field descriptions

	prs-Bandwidth
This field specifies the bandwidth that is used to configure the positioning reference signals on. Enumerated values are specified in number of resource blocks (n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on) and define 1.4, 3, 5, 10, 15 and 20 MHz bandwidth.

	prs-ConfigurationIndex
This field specfies the positioning reference signals configuration index IPRS as defined in [16].

	numDL-Frames
This field specifies the number of consecutive downlink subframes NPRS with positioning reference signals, as defined in [16]. Enumerated values define 1, 2, 4, or 6 consecutive subframes.

	prs-MutingInfo
This field specifies the PRS muting configuration of the cell. The PRS muting configuration is defined by a periodic PRS muting sequence with periodicity TREP where TREP, counted in the number of PRS positioning occasions [18], can be 2, 4, 8, or 16 which is also the length of the selected bit string that represents this PRS muting sequence. If a bit in the PRS muting sequence is set to "0", then the PRS is muted in the corresponding PRS positioning occasion. A PRS positioning occasion comprises of NPRS downlink positioning subframes as defined in [16]. The first bit of the PRS muting sequence corresponds to the first PRS positioning occasion that starts after the beginning of the assistance data reference cell SFN=0. The sequence is valid for all subframes after the target device has received the prs-MutingInfo. If this field is not present the target device may assume that the PRS muting is not in use for the cell.

When the SFN of the assistance data reference cell is not known to the UE and prs-MutingInfo is provided for a cell in the OTDOA-NeighbourCellInfoList IE, the UE may assume no PRS is transmitted by that cell.

When the UE receives a 16-bit muting pattern (po16-r9) and PRS periodicity T_PRS of 1280 subframes for the same cell, the UE shall assume an 8-bit muting pattern (po8-r9) based on the first half of the 16-bit muting pattern.



[bookmark: _Toc445109040]–	OTDOA-NeighbourCellInfoList
The IE OTDOA-NeighbourCellInfoList is used by the location server to provide neighbour cell information for OTDOA assistance data. If the target device is not capable of supporting additional neighbour cells (as indicated by the absence of the IE additionalNeighbourCellInfoList in OTDOA-ProvideCapabilities), the set of cells in the OTDOA-NeighbourCellInfoList is grouped per frequency layer and in the decreasing order of priority for measurement to be performed by the target device, with the first cell in the list being the highest priority for measurement and with the same earfcn not appearing in more than one instance of OTDOA‑NeighbourFreqInfo.
If the target device is capable of supporting additional neighbour cells (as indicated by the presence of the IE additionalNeighbourCellInfoList in OTDOA-ProvideCapabilities), the list may contain all cells (up to 3x24 cells) belonging to the same frequency layer or cells from different frequency layers with the first cell in the list still being the highest priority for measurement.
The prioritization of the cells in the list is left to server implementation. The target device should provide the available measurements in the same order as provided by the server.
If inter-frequency neighbour cells are included in OTDOA-NeighbourCellInfoList, where an inter-frequency is a E-UTRA frequency which is different from the E-UTRA serving cell frequency, the LPP layer shall inform lower layers to start performing inter-frequency RSTD measurements for these neighbour cells and also provide to lower layers the information about these neighbour cells, e.g. EARFCN and PRS positioning occasion information.
-- ASN1START

OTDOA-NeighbourCellInfoList ::= SEQUENCE (SIZE (1..maxFreqLayers)) OF OTDOA-NeighbourFreqInfo
OTDOA-NeighbourFreqInfo ::= SEQUENCE (SIZE (1..24)) OF OTDOA-NeighbourCellInfoElement

OTDOA-NeighbourCellInfoElement ::= SEQUENCE {
	physCellId							INTEGER (0..503),
	cellGlobalId						ECGI				OPTIONAL,		-- Need ON
	earfcn								ARFCN-ValueEUTRA	OPTIONAL,		-- Cond NotSameAsRef0
	cpLength							ENUMERATED {normal, extended, ...} 
															OPTIONAL,		-- Cond NotSameAsRef1
	prsInfo								PRS-Info			OPTIONAL,		-- Cond NotSameAsRef2
	antennaPortConfig					ENUMERATED {ports-1-or-2, ports-4, ...}
															OPTIONAL,  		-- Cond NotsameAsRef3
	slotNumberOffset					INTEGER (0..19)		OPTIONAL,		-- Cond NotSameAsRef4
	prs-SubframeOffset					INTEGER (0..1279)	OPTIONAL,		-- Cond InterFreq
	expectedRSTD						INTEGER (0..16383),
	expectedRSTD-Uncertainty			INTEGER (0..1023),
	...,
	[[ earfcn-v9a0					ARFCN-ValueEUTRA-v9a0	OPTIONAL		-- Cond NotSameAsRef5
	]],
	[[ expectedMultipathNeighbour-r14	BOOLEAN				OPTIONAL		-- Need ON
	]]
}

maxFreqLayers	INTEGER ::= 3

-- ASN1STOP

	Conditional presence
	Explanation

	NotsameAsRef0
	The field is absent if earfcn-v9a0 is present. If earfcn-v9a0 is not present, the field is mandatory present if the EARFCN is not the same as for the assistance data reference cell; otherwise it is not present.

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

	NotsameAsRef2
	The field is mandatory present if the PRS configuration is not the same as for the assistance data reference cell; otherwise it is not present.

	NotsameAsRef3
	The field is mandatory present if the antenna port configuration is not the same as for the assistance data reference cell; otherwise it is not present.

	NotsameAsRef4
	The field is mandatory present if the slot timing is not the same as for the assistance data reference cell; otherwise it is not present.

	NotSameAsRef5
	The field is absent if earfcn is present. If earfcn is not present, the field is mandatory present if the EARFCN is not the same as for the assistance data reference cell; otherwise it is not present.

	InterFreq
	The field is optionally present, need OP, if the EARFCN is not the same as for the assistance data reference cell; otherwise it is not present.



	OTDOA-NeighbourCellInfoList field descriptions

	physCellId
This field specifies the physical cell identity of the neighbour cell, as defined in [12].

	cellGlobalId
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell, as defined in [12]. The server should provide this field if it considers that it is needed to resolve any ambiguity in the cell identified by physCellId.

	earfcn
This field specifies the EARFCN of the neighbour cell.

	cpLength
This field specifies the cyclic prefix length of the neigbour cell PRS if PRS are present in this neighbour cell, otherwise this field specifies the cyclic prefix length of CRS in this neighbour cell.

	prsInfo
This field specifies the PRS configuration of the neighbour cell.
When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target device may assume that each PRS positioning occasion in the neighbour cell at least partially overlaps with a PRS positioning occasion in the assistance data reference cell where the maximum offset between the transmitted PRS positioning occasions may be assumed to not exceed half a subframe.
When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target may assume that this cell has the same PRS periodicity (Tprs) as the assistance data reference cell.

	antennaPortConfig
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals are used.

	slotNumberOffset
This field specifies the slot number offset at the transmitter between this cell and the assistance data reference cell. 
The slotNumberOffset together with the current slot number of the assistance data reference cell may be used to calculate the current slot number of this cell which may further be used to generate the CRS sequence by the target device. The offset corresponds to the number of full slots counted from the beginning of a radio frame of the assistance data reference cell to the beginning of the closest subsequent radio frame of this cell. If this field is absent, the slot timing is the same as for the assistance data reference cell.

	prs-SubframeOffset
This field specifies the offset between the first PRS subframe in the assistance data reference cell on the reference carrier frequency layer and the first PRS subframe in the closest subsequent PRS positioning occasion of this cell on the other carrier frequency layer. The value is given in number of full sub-frames.  If the EARFCN is not the same as for the assistance data reference cell and the field is not present but PRS are available on this cell, the receiver shall consider the PRS subframe offset for this cell to be 0.

	expectedRSTD
If PRS is transmitted:

This field indicates the RSTD value that the target device is expected to measure between this cell and the assistance data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as transmit time difference of PRS positioning occasions between the two cells. The RSTD value can be negative and is calculated as (expectedRSTD-8192). The resolution is 3Ts,  with Ts=1/(15000*2048) seconds.

If PRS is not transmitted:

This field indicates the RSTD value that the target device is expected to measure between this cell and the assistance data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as transmit time difference between the two cells. The RSTD value can be negative and is calculated as (expectedRSTD-8192). The resolution is 3´Ts, with Ts=1/(15000*2048) seconds.

	expectedRSTD-Uncertainty
If PRS is transmitted:

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server’s a‑priori estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the search window for the target device.
The scale factor of the expectedRSTD-Uncertainty field is 3Ts, with Ts=1/(15000*2048) seconds.

The target device may assume that the beginning of the PRS positioning occasion of the neighbour cell is received within the search window of size [ expectedRSTD-Uncertainty3Ts,  expectedRSTD-Uncertainty3Ts] centered at 
TREF + 1 millisecondN + (expectedRSTD8192) 3Ts, where TREF is the reception time of the beginning of the PRS positioning occasion of the assistance data reference cell at the target device antenna connector, N = 0 when the EARFCN of the neighbour cell is equal to that of the assistance data reference cell, and N = prs-SubframeOffset otherwise.

If PRS is not transmitted:

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server’s a‑priori estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the search window for the target device. The scale factor of the expectedRSTD-Uncertainty field is 3Ts, with Ts=1/(15000*2048) seconds.

If Tx is the reception time of the beginning of the subframe X of the assistance data reference cell at the target device antenna connector, the target device may assume that the beginning of the closest subframe of this neighbour cell to subframe X is received within the search window of size [ expectedRSTD-Uncertainty3Ts,  expectedRSTD-Uncertainty3Ts] centered at Tx + (expectedRSTD8192) 3Ts,

	expectedMultipathNeighbour
This field indicates whether it is probable that the target device receiver will observe multiple paths in the PRS reception from this neighbour cell.The server can include this field set to TRUE if it considers that it is likely that the target device will observe multipath propagation from the neighbour cell, and in this case, the target device can make an effort to detect and report additional paths. On the contrary, if this field is set to FALSE, the target device can assume that there are no additional paths to be detected. 



[bookmark: _Toc445109041]6.5.1.3	OTDOA Assistance Data Request
[bookmark: _Toc445109042]–	OTDOA-RequestAssistanceData
The IE OTDOA-RequestAssistanceData is used by the target device to request assistance data from a location server. 
-- ASN1START

OTDOA-RequestAssistanceData ::= SEQUENCE {
	physCellId		INTEGER (0..503),
	...
}

-- ASN1STOP

	OTDOA-RequestAssistanceData  field descriptions

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



[bookmark: _Toc445109043]6.5.1.4	OTDOA Location Information 
[bookmark: _Toc445109044]–	OTDOA-ProvideLocationInformation
The IE OTDOA-ProvideLocationInformation is used by the target device to provide OTDOA location measurements to the location server. It may also be used to provide OTDOA positioning specific error reason.
-- ASN1START

OTDOA-ProvideLocationInformation ::= SEQUENCE {
	otdoaSignalMeasurementInformation	OTDOA-SignalMeasurementInformation	OPTIONAL,
	otdoa-Error							OTDOA-Error							OPTIONAL,
	...
}

-- ASN1STOP

[bookmark: _Toc445109045]6.5.1.5	OTDOA Location Information Elements
[bookmark: _Toc445109046]–	OTDOA-SignalMeasurementInformation
The IE OTDOA-SignalMeasurementInformation is used by the target device to provide RSTD measurements to the location server. The RSTD measurements are provided for a neighbour cell and the RSTD reference cell, both of which are provided in the IE OTDOA-ProvideAssistanceData. The RSTD reference cell may or may not be the same as the assistance data reference cell provided in OTDOA-ReferenceCellInfo. If the target device stops reporting inter-frequency RSTD measurements, where the inter-frequency RSTD measurement is an OTDOA RSTD measurement with at least one cell on a frequency different from the serving cell frequency, the LPP layer shall inform lower layers that inter-frequency RSTD measurements are stopped.
NOTE:	If there are more than 24 NeighbourMeasurementElement to be sent, the target device may send them in multiple ProvideLocationInformation messages, as described under sub-clause 5.3.
-- ASN1START

OTDOA-SignalMeasurementInformation ::= SEQUENCE {
	systemFrameNumber		BIT STRING (SIZE (10)),
	physCellIdRef			INTEGER (0..503),
	cellGlobalIdRef			ECGI					OPTIONAL,
	earfcnRef				ARFCN-ValueEUTRA		OPTIONAL,		-- Cond NotSameAsRef0
	referenceQuality		OTDOA-MeasQuality		OPTIONAL,
	neighbourMeasurementList	NeighbourMeasurementList,
	...,
	[[ earfcnRef-v9a0		ARFCN-ValueEUTRA-v9a0	OPTIONAL		-- Cond NotSameAsRef1
	]],
	[[ additionalPeaksRef-r14	AdditionalPeakList-r14			OPTIONAL
	]]
}

NeighbourMeasurementList ::= SEQUENCE (SIZE(1..24)) OF NeighbourMeasurementElement

NeighbourMeasurementElement ::= SEQUENCE {
	physCellIdNeighbour		INTEGER (0..503),
	cellGlobalIdNeighbour	ECGI					OPTIONAL,
	earfcnNeighbour			ARFCN-ValueEUTRA		OPTIONAL,		-- Cond NotSameAsRef2
	rstd					INTEGER (0..12711),
	rstd-Quality			OTDOA-MeasQuality,
	...,
	[[ earfcnNeighbour-v9a0	ARFCN-ValueEUTRA-v9a0	OPTIONAL		-- Cond NotSameAsRef3
	]],
	[[ additionalPeaksNeighbour-r14	AdditionalPeakList-r14		OPTIONAL
	]]
}

AdditionalPeakList-r14 ::= SEQUENCE (SIZE(1..maxPeaks-r14)) OF AdditionalPeak-r14

maxPeaks-r14	INTEGER ::= 2

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsRef0
	The field is absent if the corresponding earfcnRef-v9a0 is present. Otherwise, the target device shall include this field if the EARFCN of the RSTD reference cell is not the same as the EARFCN of the assistance data reference cell provided in the OTDOA assistance data.

	NotSameAsRef1
	The field is absent if the corresponding earfcnRef is present. Otherwise, the target device shall include this field if the EARFCN of the RSTD reference cell is not the same as the EARFCN of the assistance data reference cell provided in the OTDOA assistance data.

	NotSameAsRef2
	The field is absent if the corresponding earfcnNeighbour-v9a0 is present. Otherwise, the target device shall include this field if the EARFCN of this neighbour cell is not the same as the earfcnRef for the RSTD reference cell.

	NotSameAsRef3
	The field is absent if the corresponding earfcnNeighbour is present. Otherwise, the target device shall include this field if the EARFCN of this neighbour cell is not the same as the earfcnRef for the RSTD reference cell.



	OTDOA-SignalMeasurementInformation field descriptions

	systemFrameNumber
This field specifies the SFN of the RSTD reference cell containing the starting subframe of the PRS positioning occasion if PRS are available on the RSTD reference cell, or subframe of the CRS for RSTD measurements if PRS are not available on the RSTD reference cell during which the most recent neighbour cell RSTD measurement was performed.

	physCellIdRef 
This field specifies the physical cell identity of the RSTD reference cell.

	cellGlobalIdRef
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the RSTD reference cell. The target shall provide this IE if it knows the ECGI of the RSTD reference cell.

	earfcnRef
This field specifies the EARFCN of the RSTD reference cell.

	referenceQuality
This field specifies the target device’s best estimate of the quality of the TOA measurement from the RSTD reference cell, TSubframeRxRef , where TSubframeRxRef is the time of arrival of the signal from the RSTD reference cell.

	neighbourMeasurementList
This list contains the measured RSTD values for neighbour cells together with the RSTD reference cell, along with quality for each measurement.

	physCellIdNeighbour
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. The target device shall provide this IE if it was able to determine the ECGI of the neighbour cell at the time of measurement.

	earfcnNeighbour
This field specifies the EARFCN of the neighbour cell used for the RSTD measurements.

	rstd
This field specifies the relative timing difference between this neighbour cell and the RSTD reference cell, as defined in [17]. Mapping of the measured quantity is defined as in [18] subclause 9.1.10.3. The relative time difference is determined as the difference between the reference peak reception time of the neighbour cell and the reference peak reception time of the reference cell.

	rstd-Quality
This field specifies the target device’s best estimate of the quality of the measured rstd.

	additionalPeaksRef 
This field specifies the target device’s best estimate of the additional peaks, in relation to the reference peak, of the received PRS from the reference cell.

	additionalPeaksNeighbour 
This field specifies the target device’s best estimate of the additional peaks, in relation to the reference peak, of the received PRS from the neighbour cell.



[bookmark: _Toc445109047]–	OTDOA-MeasQuality
-- ASN1START

OTDOA-MeasQuality ::= SEQUENCE {
	error-Resolution		BIT STRING (SIZE (2)),
	error-Value				BIT STRING (SIZE (5)),
	error-NumSamples		BIT STRING (SIZE (3))				OPTIONAL,
	...
}

-- ASN1STOP

	OTDOA-MeasQuality field descriptions

	error-Resolution
This field specifies the resolution R used in error-Value field. The encoding on two bits is as follows:
	'00'			5   meters
	'01'			10 meters
	'10'			20 meters
	'11'			30 meters.

	error-Value
This field specifies the target device’s best estimate of the uncertainty of the OTDOA (or TOA) measurement.
The encoding on five bits is as follows:
	'00000'	0 		to 	 (R*1-1) meters
	'00001' 	R*1 	to	 (R*2-1) meters
	'00010'	R*2 	to	 (R*3-1) meters
	…
	'11111'	 R*31 	meters or more;
where R is the resolution defined by error-Resolution field. 
E.g. , R=20 m corresponds to 0-19 m, 20-39 m,…,620+ m. 

	error-NumSamples
If the error-Value field provides the sample uncertainty of the OTDOA (or TOA) measurement, this field specifies how many measurements have been used by the target device to determine this (i.e., sample size). Following 3 bit encoding is used:
	‘000’		Not the baseline metric
	'001'		5-9
	'010'		10-14
	'011'		15-24
	'100'		25-34
	'101'		35-44
	'110' 		45-54
	'111'		55 or more.
In case of the value ‘000’, the error-Value field contains the target device’s best estimate of the uncertainty of the OTDOA (or TOA) measurement not based on the baseline metric. E.g., other measurements such as signal-to-noise-ratio or signal strength can be utilized to estimate the error-Value.
If this field is absent, the value of this field is ‘000’.



–	AdditionalPeak
The IE AdditionalPeak is used by the target device to provide relative time difference measurements of an additional peak relative the reference peak of the reference cell and neighboring cells. The reference peak TOA of a cell is defined as the the time when the UE receives the start of one subframe from the cell, and it used to determine RSTD [17]. Each additional peak is represented by a relative time difference value relativeTimeDifference, defined as the difference between the additional peak TOA and the the reference peak TOA of the cell. Furthermore, an additional peak can optionally also be associated with a quality value peak-Quality. 
-- ASN1START

AdditionalPeak-r14 ::= SEQUENCE {
	relativeTimeDifference-r14	INTEGER (-256..255),
	peak-Quality-r14			OTDOA-MeasQuality				OPTIONAL,
	...
}

-- ASN1STOP

	AdditionalPeaks field descriptions

	relativeTimeDifference
This field specifies the relative time difference between an additional peak and a reference peak. The relative time difference in time is D*0.5*Ts, where D is the value of the relativeTimeDifference field and Ts the basic LTE time unit. 

	peak-Quality
This field specifies the target device’s best estimate of the quality of the measured TOA of the additional peak. 



[bookmark: _Toc445109048]6.5.1.6	OTDOA Location Information Request
[bookmark: _Toc445109049]–	OTDOA-RequestLocationInformation
The IE OTDOA-RequestLocationInformation is used by the location server to request OTDOA location measurements from a target device. Details of the required measurements (e.g. details of assistance data reference cell and neighbour cells) are conveyed in the OTDOA-ProvideAssistanceData IE in a separate Provide Assistance Data message.
-- ASN1START

OTDOA-RequestLocationInformation ::= SEQUENCE {
	assistanceAvailability		BOOLEAN,
	...
}

-- ASN1STOP

	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.



[bookmark: _Toc445109050]6.5.1.7	OTDOA Capability Information
[bookmark: _Toc445109051]–	OTDOA-ProvideCapabilities
The IE OTDOA-ProvideCapabilities is used by the target device to indicate its capability to support OTDOA and to provide its OTDOA positioning capabilities to the location server. 
-- ASN1START

OTDOA-ProvideCapabilities ::= SEQUENCE {
	otdoa-Mode		BIT STRING { 	ue-assisted (0) } (SIZE (1..8)),
	...,
	supportedBandListEUTRA 		SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA		OPTIONAL,
	supportedBandListEUTRA-v9a0	SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA-v9a0
																						OPTIONAL,
	interFreqRSTDmeasurement-r10		ENUMERATED { supported }						OPTIONAL,
	additionalNeighbourCellInfoList-r10	ENUMERATED { supported }						OPTIONAL,
	additionalPeaksReport-r14			ENUMERATED { supported }						OPTIONAL
}

maxBands INTEGER ::= 64

SupportedBandEUTRA ::= SEQUENCE {
	bandEUTRA							INTEGER (1..maxFBI)
}

SupportedBandEUTRA-v9a0 ::=		SEQUENCE {
	bandEUTRA-v9a0						INTEGER (maxFBI-Plus1..maxFBI2)		OPTIONAL
}

maxFBI								INTEGER	::=	64	-- Maximum value of frequency band indicator
maxFBI-Plus1						INTEGER ::= 65	-- lowest value extended FBI range
maxFBI2								INTEGER ::= 256	-- highest value extended FBI range

-- ASN1STOP

	OTDOA-ProvideCapabilities field descriptions

	otdoa-Mode
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. A zero-value in all bit positions in the bit string means OTDOA positioning method is not supported by the target device.

	SupportedBandEUTRA
This field specifies the frequency bands for which the target device supports RSTD measurements. One entry corresponding to each supported E‑UTRA band as defined in TS 36.101 [21]. In case the target device includes bandEUTRA-v9a0, the target device shall set the corresponding entry of bandEUTRA (i.e. without suffix) to maxFBI.

	interFreqRSTDmeasurement
This field, if present, indicates that the target device supports inter-frequency RSTD measurements within and between the frequency bands indicated in SupportedBandEUTRA.

	additionalNeighbourCellInfoList
This field, if present, indicates that the target device supports up to 3×24 OTDOA-NeighbourCellInfoElement in OTDOA‑NeighbourCellInfoList in OTDOA-ProvideAssistanceData without any restriction for the earfcn in each OTDOA-NeighbourCellInfoElement as specified in subclause 6.5.1.2.

	additionalPeaksReport
This field, if present, indicates that the target device supports reporting of additional peaks of RSTD measurements.



[bookmark: _Toc445109052]6.5.1.8	OTDOA Capability Information Request
[bookmark: _Toc445109053]–	OTDOA-RequestCapabilities
The IE OTDOA-RequestCapabilities is used by the location server to request the capability of the target device to support OTDOA and to request OTDOA positioning capabilities from a target device. 
-- ASN1START

OTDOA-RequestCapabilities ::= SEQUENCE {
	...
}

-- ASN1STOP

[bookmark: _Toc445109054]6.5.1.9	OTDOA Error Elements
[bookmark: _Toc445109055]–	OTDOA-Error
The IE 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

OTDOA-Error ::= CHOICE {
	locationServerErrorCauses		OTDOA-LocationServerErrorCauses,
	targetDeviceErrorCauses			OTDOA-TargetDeviceErrorCauses,
	...
}

-- ASN1STOP

[bookmark: _Toc445109056]–	OTDOA-LocationServerErrorCauses
The IE OTDOA-LocationServerErrorCauses is used by the location server to provide OTDOA error reasons to the target device.
-- ASN1START

OTDOA-LocationServerErrorCauses ::= SEQUENCE {
	cause		ENUMERATED	{	undefined,
								assistanceDataNotSupportedByServer,
								assistanceDataSupportedButCurrentlyNotAvailableByServer,
								...
							},
	...
}

-- ASN1STOP

[bookmark: _Toc445109057]–	OTDOA-TargetDeviceErrorCauses
The IE OTDOA-TargetDeviceErrorCauses is used by the target device to provide OTDOA error reasons to the location server.
-- ASN1START

OTDOA-TargetDeviceErrorCauses ::= SEQUENCE {
	cause		ENUMERATED {	undefined,
								assistance-data-missing,
								unableToMeasureReferenceCell,
								unableToMeasureAnyNeighbourCell,
								attemptedButUnableToMeasureSomeNeighbourCells,
								...
							},
	...
}

-- ASN1STOP


