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1 Introduction

Part of the objective of the WI on further indoor positioning enhancements [1] consists of

For OTDOA enhancements and CID/E-CID enhancements:

a) 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]

b) Define physical layer design, core requirements and corresponding procedures/signalling [RAN1, RAN2, RAN3, RAN4]
In RAN1#85, the following proposal was suggested in [2], and the decision has been postponed to RAN1#86. 

·         RAN1 decides to prioritize the following for the same PCI E-CID enhancement

o    Support CSI-RSRP reporting to E-SMLC

· Note: this is only supported when the UE is configured with CSI-RS based DRS

· Detailed reporting is up to RAN2/RAN3

o    Send LS to RAN2 and RAN3 for signaling design - Xue Jiantao (HW)

·         Note: Other E-CID enhancements are not precluded

Summary and comparison for E-CID enhancement solutions in scenarios with RRHs have been already reported in [3] and the pros and impacts of each solution including using CSI-RSRP measurements to determine the TP transmitting CRS used for the UE Rx-Tx have been listed there. 

In this contribution, we discuss the same PCI issue for E-CID, and further analyse the potentials of the existing network on exploiting CSI-RSRP reports for ECID positioning in E-SMLC.  
2 Same PCI issue for E-CID

The clear benefits of incorporating the small cells in the positioning estimation is already known. In RAN1#84, the same PCI issue was treated for OTDOA, and now the question is that in some certain scenarios e.g. if enough neighbor cells are not available then OTDOA positioning may fall back to ECID positioning, moreover if the same PCI issue exists for ECID as well or not.   
For CSI-RSRP and cell portion we have the following observations:

Observation 1: CSI-RSRP can already be configured and reported via RRC. 
Observation 2: Cell portions can already be configured and reported via LPPa.

Observation 3: Cell portion ID and position is based on TP IDs and positions.

Based on the above observations, we believe that the benefits of CSI-RSRP measurements can be already exploited at E-SMLC for ECID positioning purpose. Moreover, we believe that solving the same PCI issue for ECID at the eNB is the proper solution due to the following reasons:

· To directly make CSI-RSRP measurements available to the E-SMLC, more precise channel definition for each TP should be defined in LPPa, that might not be trivial especially when concepts such as beamforming are settled. 
· It will be a duplicate process to even send these measurements via LPPa to E-SMLC, while eNB is capable to map these measurements to a location-related information (e.g. cell portion, AoA) and send them on LPPa and reduce any further channel-to-position mapping process at the E-SMLC.  
· Using the benefits of CSI-RSRP measurements and solving the same PCI issue for ECID at the eNB has the least (almost no) UE/network/signalling impact.

Observation 4: The same PCI for ECID can be handled at the eNB via existing procedures, for example by configuring CSI-RSRP reporting via RRC, and mapping to cell portions
Proposal 1: No further signalling is required to solve the same PCI issue for ECID.
3 Cell portion as a solution
Currently, cell portions are configured in the eNB and correspond to the antenna port/RRU/TP serving the UE. There are up to 256 per cell. They are already reported in the E-CID measurement. Cell Portion is a geographical part of a cell. A cell portion is semi-static, and identical for both the UL and the DL. Within a cell, a cell portion is uniquely identified by its Cell Portion ID [4]. Therefore, the cell portion is a wider concept compared to TP, and its configuration can be based on the reported CSI-RSRP from the UE. This configuration can be interpreted in the following examples:
a) A cell portion is associated to a TP: In this case the best serving TP according to the reported CSI-RSRP corresponds to the cell portion. The cell portion position would be the TP position.

b) A cell portion is associated to a set of two or more TPs: In this case, the eNB has matched the reported CSI-RSRP to the position of those TPs with higher received power. The cell portion position would be matched to a position between those TPs according to the CSI-RSRP vector/fingerprint. 

c) A cell portion can belong to a part of a TP-coverage area: In this case, the eNB has matched the reported CSI-RSRP to the position of a certain part of one TP coverage.
Observation 5: The cell portion ID provides better position information compared to TP ID.
Proposal 2: The existing cell portion reporting is a satisfactory solution for the same PCI issue for ECID.
4 Conclusions

In this contribution we have analyzed the CSI-RSRP support in E-SMLC and below is the list of observations and proposals for solving the same PCI issue for ECID:

Observation 1: CSI-RSRP can already be configured and reported via RRC. 
Observation 2: Cell portions can already be configured and reported via LPPa.

Observation 3: Cell portion ID and position is based on TP ID and position.

Observation 4: The same PCI for ECID can be handled at the eNB via existing procedures, for example by configuring CSI-RSRP reporting via RRC, and mapping to cell portions

Observation 5: The cell portion ID provides better position information compared to TP ID.

Proposal 1: No further signalling is required to solve the same PCI issue for ECID.
Proposal 2: The existing cell portion reporting is a satisfactory solution for the same PCI issue for ECID.
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