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Introduction
In RAN4#80, an LS [1] has been sent from RAN4 to RAN2 to consider the following RAN4 agreement during RAN2 work on higher resolution RSTD measurement. 
· RAN4 agrees that there is a benefit of increasing the resolution for RSTD measurement report mapping in at least some scenarios

· RAN4 has agreed on the following solution for higher resolution RSTD measurement report mapping:
· UE reports according to Rel-9 measurement report mapping and, when a higher resolution is supported, reports additionally a “delta” value
· ”delta” refers to a relative value with respect to the Rel-9 measurement report mapping
· RAN4 will specify a mapping table for “delta” values in TS 36.133 as below:

	Reported Relative Quantity Value
	
Measured Relative Quantity Value, 
	Unit

	RSTD_delta_0
	0
	Ts

	RSTD_delta_1
	0.5
	Ts

	RSTD_delta_2
	1.0
	Ts

	RSTD_delta_3
	1.5
	Ts

	RSTD_delta_4
	2.0
	Ts

	RSTD_delta_5
	2.5
	Ts

	RSTD_delta_6
	3.0
	Ts

	RSTD_delta_7
	3.5
	Ts

	RSTD_delta_8
	4.0
	Ts

	RSTD_delta_9
	4.5
	Ts






More exactly, the UE shall report the relative quantity  and a reference quantity based on Rel-9 RSTD measurement report mapping (Table 9.1.10.3-1 in TS 36.133), so that the difference between the measured RSTD quantity and the lower bound of the corresponding range from Table 9.1.10.3-1 is between  and +0.5.
This contribution discusses support on higher resolution for OTDOA and presents text proposal that can be captured in the running 36.355 CR for this work item.
[bookmark: _Ref178064866]Discussion
To provide a proper support for having a higher resolution of RSTD measurements, there are four main aspects which should be considered.
New UE Capability
To allow the reporting resolution to be 0.5Ts, there should be some indication of capability from the UE via OTDOA-ProvideCapabilities. 
-- 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,
	reducedQuantizationError-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.

	reducedQuantizationError
This field, if present, indicates that the target device supports finer RSTD measurements i.e. reduced quantization error RSTD report for OTDOA.



Requesting a Specific Report Resolution
Optionally, the location server may indicate to the UE which reporting resolution to use. This can be conveyed via OTDOA-ProvideAssistanceData, 
-- 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
	...,
	[[	otdoa-RSTDQuantization-r14	ENUMERATED [ts-1, ts-05}			OPTIONAL	-- Need ON
	]]
}

-- ASN1STOP

	OTDOA-ProvideAssistanceData field descriptions

	otdoa-RSTDQuantization 
This field specifies the requested RSTD quantization as described in [18].



Report Resolution in the Location Information Response
While above capability is provided and a specific report resolution may be requested, the UE may either use the indicated reporting resolution, or select between couple of resolution options. In case of the latter, there must be some indication in the OTDOA-SignalMeasurementInformation information element to inform about the selected resolution.
-- 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
	]]
}

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
	]],
	[[ rstd-DeltaValue-r14	INTEGER {0..9}			OPTIONAL		-- Need ON
	]]
}

-- 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.

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

	rstd-DeltaValue-r14
This field specifies the target device’s quantization error of the RSTD measurements in terms of a delta value encoded as described in [18].  



Finer Error Resolution
With OTDOA enhancements including higher quantization resolution and also considering the indoor scenarios, the minimum range of 0 to 4m error according to OTDOA-MeasQuality field descriptions seems to be large and by considering a finer reporting resolution, it makes sense to indicate the resulting error-Value with a more granular value, which for example could be indicated by a finer error-Resolution. For this purpose, the number of bits for error-Resolution can be changed from 2 to 3, and by this we have an option of having more error grouping. With this option we are not omitting anything which can be reported until now, but we will have the possibility to have more error resolution option
-- ASN1START

OTDOA-MeasQuality ::= SEQUENCE {
	error-Resolution		BIT STRING (SIZE (2)),
	error-Value				BIT STRING (SIZE (5)),
	error-NumSamples		BIT STRING (SIZE (3))				OPTIONAL,
	...,
	[[	error-Resolution-ext-r14	BIT STRING (SIZE (1))		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   – (F*2.5) meters
	'01'			10 – (F*2.5) meters
	'10'			20 – (F*5) meters
	'11'			30 – (F*5) meters.
where F is the value of the field error-Resolution-ext-r14.

	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’.



Conclusion
It is proposed to include the text proposals in the running 36.355 CR for this work item.
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