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1 Introduction

Part of the objective of the work item (WI) on further indoor positioning enhancements [1] consists of

For OTDOA enhancements and CID/E-CID enhancements:

· Sort out the options for OTDOA/E-CID enhancements with the progress achieved in the Release 13 indoor positioning Work Item as the starting point [RAN1]

· Define physical layer design, core requirements and corresponding procedures/signalling [RAN1, RAN2, RAN3, RAN4]

The importance of a proper reference cell selection has been already investigated in Rel. 13 SI, and it has been captured in TR. 37.857 [2]. This contribution discusses the potential OTDOA enhancement with a focus on dynamic selection of reference cell and neighbour cells as well as the associated signalling to support the enhancement.
2 Discussion
The OTDOA method is based on the RSTD measurements done at the UE and reported to the location server. These RSTD measurements are the time difference or arrival between the PRS of one neighbour cell and the PRS of a reference cell measured by the UE. 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. Conventionally the serving cell is chosen as the reference cell and the UE measures the RSTD based on the serving cell as the reference cell. The choice of the reference cell and the neighbour cells are very critical as all the RSTD measurements are based on the selections of these cells. 

Although, the serving cell is usually the strongest cell for the UE, it has been previously shown in [2] that it is not always the best choice of reference cell for the targeted UE. This is specifically an issue while considering the indoor UEs which have more severe multipath issues and also might be covered by far outdoor macro cells. For example, while considering a cell with a relatively high TOA error as the reference cell, all the RSTD measurements will be impacted by this choice, resulting in poor position estimation by the OTDOA method. Therefore, a systematic procedure of selecting a proper reference cell and neighbour cells and the associated signalling support should be considered in order to obtain better positioning accuracy by OTDOA.

Proposal 1 Consider systematic procedure of selecting a proper reference cell and neighbour cells and the associated signalling support for OTDOA enhancements.

2.1 Dynamic cell selection and signalling support

Due to the above motivation, dynamic cell selection, including the reference and the neighbour cells, is considered for OTDOA enhancements. To enable this, there should be certain selection mechanisms, or called selection strategy defined for the selection procedure. Such selection strategy information (SSI) is sent to the UE as an assisted data. The selection mechanisms can be mandatory for the UE, or alternatively up to the UE to decide to apply the policy or override it.
For reference cell selection, the SSI can be for example an indication that the UE shall select the reference cell based on the cell which corresponds to minimum TOA or maximum PRS SNR. There may be other options defined based on the network deployment.

For neighbour cell selection, the SSI can be for example an indication that the UE shall select the K number of neighbour cells with the TOA or PRS SNR below or above certain threshold. There may be other options defined based on the network deployment.

Proposal 2 To enable dynamic cell selection for OTDOA enhancements, certain selection strategy information needs to be conveyed to the target UE.
Prior to cell selection, the selection strategy information may be conveyed to the UE via LPP. Moreover, the UE may also indicate its reference cell selection capabilities via LPP, as part of the OTDOA-ProvideCapabilities. The corresponding additions to the OTDOA-ProvideAssistanceData and OTDOA-ProvideCapabilities IEs are presented in the next section together with Stage-2 text proposal. It is proposed to include these additions and text proposals from this contribution in the running 36.335 and 36.305 CRs.
Proposal 3 Include text proposals from this contribution in the running CRs.
Note that, in a similar manner, the UE can also select K neighbour cells based on selection strategy information. Again, the UE may or may not be mandated to follow the selection strategy information.
3 Text Proposals

3.1 Stage-2 (36.305)

8.2.2.1
Assistance Data that may be transferred from the E-SMLC to UE

The following assistance data may be transferred from the E-SMLC to the UE:

-
Physical cell IDs (PCIs) and global cell IDs (GCIs) of candidate cells for measurement;

-
Timing relative to the serving eNodeB of candidate cells;

-
Selection strategy information (SSI)
8.2.3.1
Capability Transfer Procedure

The Capability Transfer procedure for Downlink positioning is described in subclause 7.1.2.1.

8.2.3.1.X
Cell selection capability

UE may also indicate its reference cell selection capability as part of the Capability Transfer procedure. 
3.2 Stage-3 (36.355)

-- 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


...,

[[
rstd-ReferenceCellSelectionInfo








ENUMERATED {server-selection, free-UE-selection, 








min-TOA,max-SNR, min-delaySpread,...}
OPTIONAL
-- Need ON

]]
}

-- ASN1STOP

-- 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,


rstdReferenceCellSelectionStrategy
ENUMERATED { supported }





OPTIONAL,

rstdRefCellSelection-Mode


BIT STRING {











server-selection (0),












free-UE-selection (1),












min-TOA (2) max-SNR (3),












min-delaySpread (4) } (SIZE (1..8))


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

4 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Consider systematic procedure of selecting a proper reference cell and neighbor cells and the associated signaling support for OTDOA enhancements.
Proposal 2
To enable dynamic cell selection for OTDOA enhancements, certain selection strategy information needs to be conveyed to the target UE.
Proposal 3
Include text proposals from this contribution in the running CRs.
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