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1 Introduction
A new WI of further Indoor positioning enhancements for UTRA and LTE has been approved in RAN plenary #71 meeting. In RAN1, the options for OTDOA /E-CID enhancements will be sorted out with the progress achieved in the Release 13 indoor positioning Work Item as the starting point.

As discussed in TR37.857 and TR36.855, it is vitally important for an operator to be able to use small cells in their deployment for positioning, which requires solutions to the “same PCI” problem. In fact, small cells were clearly shown to be able to provide accurate horizontal and vertical positioning.

Current RSRP based E-CID cannot work in the same PCI scenario, because UE cannot distinguish CRS based RSRP from different TPs sharing the same PCI. Although the CSI-RSRP measurement is already supported at UE, it could only be obtained by eNB rather than E-SMLC.  Therefore, more precise positioning E-CID is not available in current specification.

In this paper, we discuss CSI-RSRP based E-CID enhancement which is studied in TR36.855 and TR37.857. CSI-RSRP can be used not only to distinguish different TPs, but also to determine the distance between TP and UE.
2 Problem Statement

The same PCI problem has been studied both in TR36.855 and TR37.857. 

In certain het-net deployments, some non-collocated TPs may have the identical PCI as the associated macro cell (e.g., CoMP Scenario 4 [1] as shown in Figure 1 below). Similarly, small cell enhancements scenarios [2] may result in a shared PCI deployment scenario. 
Since the many reference signals are associated with the PCI of the cell, identical reference sequences would be transmitted by multiple transmission points. Therefore, the UE cannot uniquely identify a particular transmission point and the location server does not know the actual transmission point coordinates of the signal measured by the UE.   
The current solution in such deployment scenarios is to transmit positioning related reference signals from the macro cell only (and not from the e.g., associated TPs).  However, this would reduce the number of possible UE measurements for positioning, since the transmission points would not be exploited at all.
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Figure 1: Network with low power TPs within the macro cell coverage deployed with same PCI.
3 CSI-RSRP based E-CID measurements
Currently RSRP is already used for E-CID measurement. In the same PCI scenarios, however, UE cannot distinguish CRS based RSRP from different TPs sharing the same PCI. Therefore, the RSRP based E-CID can not work in the same PCI scenarios. In the small cell enhancement WI, the CSI-RSRP measurement has been introduced to allow UE to distinguish different TPs. However, while the E-SMLC can only know which TP UE belongs to from LPPa protocol, which actually results in CID positioning, E-SMLC cannot acquire the CSI-RSRP measurement results right now. Therefore, the current specifications don’t support more precise CSI-RSRP based E-CID.  

Observation1: In Release 13, CSI-RSRP measurement results could be obtained by eNB rather than E-SMLC.
Observation2: In Release 13, E-SMLC cannot acquire CSI-RSRP and cannot determine the distance between UE and TP via CSI-RSRP. 

CSI-RSRP has already been supported in Release12 as discovery signal to enable eNB to distinguish different TPs. As shown in TR36.855 section 7.3.3 and TR37.857 section 7.1.3, in order to solve the same PCI problem, CSI-RSRP can be used to not only distinguish different TPs, but also determine the distance between TP and UE. But the current LPP and LPPa protocol do not support CSI-RSRP transmission. 
In order to support CSI-RSRP based E-CID, CSI-RSRP measurement reporting should be added in LPP and LPPa without additional impacts on current physical layer design.
Proposal: CSI-RSRP based E-CID enhancement is supported.
· Specifications Impact
CSI-RSRP has already been defined in Release12. This method will not have impact on the current physical design for positioning signal but only some signalling shall be introduced.

RAN1: No impact

RAN2/RAN3/RAN4: Update specifications accordingly to allow E-SMLC obtaining CSI-RSRP information

4 Conclusion

In this paper, we discuss CSI-RSRP based E-CID enhancements in the same PCI scenarios.
Observation1: In Release 13, CSI-RSRP measurement results could be obtained by eNB rather than E-SMLC.
Observation2: In Release 13, E-SMLC cannot acquire CSI-RSRP and cannot determine the distance between UE and TP via CSI-RSRP. 

Proposal: CSI-RSRP based E-CID enhancement is supported.
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