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1.
Introduction
In last RAN2#83bis meeting the contribution in [1] was discussed in where some ambiguities with respect to the OTDOA assistance data delivery were addressed. In order to resolve the ambiguities it was proposed to add following clarifications in the LPP specification [2]: 

· The location server should include the target devices’s serving cell in the assistance data as the assistance data reference cell if the field prs-MutingInfo is present for the assistance data neighbour cells.

· When the target device does not have SFN information of the assistance data reference cell, the target device should select as an RSTD reference cell one cell for which SFN information is available, e.g. the serving cell.

The proposed clarifications were meant as guidance for the location server to ensure that the UE’s serving cell is being configured as assistance data reference cell to allow the UE to operate OTDOA with improved performance. However, companies preferred to keep the flexibility in terms of signalling in the current LPP specification where the assistance data reference cell may not necessarily be the UE’s serving cell, and the proposed clarifications were not agreed. As consequence the problem in the field remains where the UE may not be able to read SFN of the configured assistance data reference cell, so that the frame relations among the positioning cells transmitting PRS remain undefined. Due to this, the UE will be able to perform OTDOA RSTD measurements only with less performance or in worst case the UE will be unable to perform OTDOA RSTD measurements and the positioning operation will fail.

In order to ensure that OTDOA positioning works we think that current OTDOA assistance data signaling should be improved to enable the UE to obtain the SFN and frame timing of the assistance data reference cell (if it is not configured as UE’s serving cell) and of the assistance data neighbour cells as well. Therefore, we are suggesting a solution where a new field “frameNumberOffset” should be signaled to UE as part of IE OTDOA-NeighbourCellInfoList.
2.
Discussion
In order to illustrate the proposed solution in Figure 1 an exemplary OTDOA configuration for an asynchronous network deployment in FDD mode is shown. To simplify matters only 4 cells with PRS configured are shown (the assistance data reference cell and 3 neighbour cells) with following configurations: 

· The PRS positioning occasions for the assistance data reference cell and the neighbour cells consist of NPRS consecutive downlink subframes = 2.
· Positioning subframe configuration period TPRS = 160ms for the assistance data reference cell and the neighbour cells.
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Figure 1: Example of OTDOA configuration

Idea of the proposed solution is to add a new field “frameNumberOffset” in IE OTDOA-NeighbourCellInfoList and to provide this new field to each neighbour cell of IE OTDOA-NeighbourCellInfoList:

· The new field “frameNumberOffset” defines the SFN number offset (offset to SFN=0) between a neighbour cell and the assistance data reference cell. 
· Using the new field allows the UE to determine the SFN and frame timing of any assistance data cell (reference and neighbour). Here, it is assumed that the UE’s serving cell is part of IE OTDOA-NeighbourCellInfoList, see Figure 1 above).
· In case of an asynchronous network deployment the UE has to also take the field “slotNumberOffset” into account for determining the SFN and frame timing between a neighbour cell and the assistance data reference cell.
We think that the proposed solution provides the following advantages:
· Using the new field “frameNumberOffset” allows the UE to determine the SFN and frame timing of the assistance data reference cell even if it is not the UE’s serving cell. 

· The new field allows the UE to apply PRS muting information signaled per prs-MutingInfo-r9 for the assistance data reference cell and the neighbour cells to improve the “hearability” of PRS and to allow RSTD measurements with high reliability avoiding interference from overlapping positioning occasions (for intra- and inter-frequency RSTD measurements).
· The new field allows PRS based RSTD measurements even though the serving cell (PCell or SCell) does not have PRS configured.

· Furthermore, this new field gives the possibility to UE to use any of the assistance data cells as the RSTD reference cell.

We think that from network side it should be doable to determine the frame relation/timing of the assistance data cells (reference and neighbour) and the UE’s actual serving cell based on the RSTD measurements that the UE provides for up to 24 neighbour cells and information related to the RSTD reference cell to the location server per IE OTDOA-SignalMeasurementInformation. The reason is that the RSTD measurements information includes the mandatory present SFN field of the RSTD reference cell:
-- 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 {


physCellIdNeighbor

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


]]

}

-- ASN1STOP

	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.


Thus, every time the UE sends the RSTD measurements to the location server per IE OTDOA-SignalMeasurementInformation, the location server knows from which cell the UE has obtained SFN information, so that it can use this information for determining and providing the frame relation/timing of the assistance data cells (reference and neighbour).
Proposal : RAN2 is asked to discuss whether the proposed solution that allows the UE to determine the SFN and frame timing of all assistance data cells (reference and neighbour) for positioning purposes is deemed doable.
3.
Summary
In order to ensure that OTDOA positioning works a solution for improving OTDOA assistance data signaling has been proposed where a new field “frameNumberOffset” should be signaled to UE as part of IE OTDOA-NeighbourCellInfoList.  The new field “frameNumberOffset” defines the SFN number offset (offset to SFN=0) between a neighbour cell and the assistance data reference cell. The proposed solution allows the UE to determine the SFN and frame timing of any assistance data cell (reference and neighbour) for positionng purposes. RAN2 has been asked to discuss whether the proposed solution is deemed doable.
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