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1. Introduction
In 3GPP RAN #65 meeting, SID of “Study on Indoor Positioning Enhancements for UTRA and LTE” was approved for Release 13 study [1]. Part of objective in this SI is as below,

“The objectives of this study item are to study techniques for indoor positioning (RAT-dependent, such as e.g. OTDOA, UTDOA, E-CID, RFPM, etc and RAT-independent systems, e.g. A-GNSS, Terrestrial Beacon Systems, etc).  The goals are to study potential 3GPP positioning enhancements in indoor and other challenging environments (e.g. urban canyons).”

In this contribution, we discuss issues on reference cell selection for OTDOA positioning. 
2. Issues on reference cell selection 
As discussed in [2], reference cell selection can affect the performance of OTDOA positioning. To optimize OTDOA performance, the best reference cell should be selected by individual UE. In current specification in LPP [3], RSTD reference cell and neighboring cell information is provided from location server. A target device provides OTDOA signal measurement information as follows,
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.
-- 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

In our understanding, UE reports reference cell ID that means UE can select the best reference cell by individual UE basis. Also, current specification is mentioning that the UE-reported reference cell could be different from the reference cell information provided by location server. Even though a cell configured by network is not optimum as a reference cell in the sense of RSTD quality or other metrics, UE can change the reference cell while UE reports RSTD measurements. Therefore, we think that additional specification change is not necessary for the best reference cell selection by individual UE. 
Proposal 1: Additional specification change is not necessary for the reference cell selection by UE.

3. Measurement cell selection for clustered cell deployments
In RAN1 #80, evaluation assumptions were agreed, and small cells scenario is also under evaluation scope. In clustered cell deployment scenarios, cell selection for RSTD measurement can affect the performance of OTDOA. As mentioned in [3], if measurement cells are closely located, UE will have poor positioning performance since similar RSTD measurement results will be reported for the clustered cells. In other words, if some clustered cells are chosen as neighboring cells for RSTD measurement, then the RSTD measurements for the clustered neighboring cells would be similar each other and thereby it would not be helpful for positioning of the target UE. Therefore, regardless of reference and neighboring cells, it is desirable that selecting closely located cells for ToA measurement needs to be avoided.
Proposal 2: Regardless of reference and neighboring cells, it is desirable that selecting closely located cells for ToA measurement needs to be avoided.

4. Conclusion
In this contribution, we discussed issues on cell selection for indoor positioning study. Based on the discussions, the following proposals were made:
Proposal 1: Additional specification change is not necessary for the reference cell selection by UE.

Proposal 2: Regardless of reference and neighboring cells, it is desirable that selecting closely located cells for ToA measurement needs to be avoided.
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