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1 Introduction
In [1], the companies were encouraged to study the following scenarios: 

· OTDOA scenario: RRH with PCI identical to the associated Macro cell  

· E-CID scenario 1: RRH with PCI identical to the associated Macro cell 

· E-CID scenario 2: non-collocated serving cells in CA
In [3], a methodology for OTDOA studies has been agreed. In this contribution, we discuss the E-CID scenario 1 when a macro cell is deployed with RRHs having identical PCIs. 
2 Discussion
According to the SI description [2], the deployment of RRHs with identical cell IDs for UE Rx-Tx studies is one of the cases for which the feasibility of improving the existing UE Rx-Tx requirements shall be studied. Also according to [2], the study should include the definition of the scenario in an initial phase.
UE Rx-Tx time difference is a bidirectional measurement, e.g., it involves receiving DL signals by the UE and receiving UL signals by eNodeB. In UL, UE Rx-Tx time difference measurements are based on SRS. In DL, UE Rx-Tx time difference measurements are performed on CRS which in LTE are associated with the physical cell ID of the radio node transmitting the CRS. This enables the UE to distinctly identify the radio nodes involved in E-CID positioning measurements. But in a shared cell (e.g., employing RRHs or CoMP), which has more than one radio nodes transmitting signals within the shared cell with all radio nodes sharing the same cell ID, the UE cannot distinguish between the radio nodes that are sharing the cell. This may deteriorate the positioning accuracy based on E-CID positioning measurements which uses CRS.
The intention with the study is therefore two-fold: 

1. Performance study: Study the UE Rx-Tx time difference performance in a shared cell scenario with RRHs of the same macro cell transmitting the same CRS (macro cells are also transmitting, see Fig. 1),
2. Enhancement study: Study possible enhancements to further improve the UE Rx-Tx performance in this scenario. However, RAN4 first needs to discuss the possible enhancements to be studied, based on the outcome of the Performance study.
· Proposal 1: RAN4 starts with the Performance study and then discusses the possible enhancements, based on the obtained results.
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Figure1: Deployment scenario for the Performance study for UE Rx-Tx.
2.1 Reference Scenarios

In each of the two cases, the results have to be compared to the results of a reference scenario.

· Proposal 2: Consider two reference scenarios for the Performance study:
· RRH scenario with different CRSs transmitted from different RRHs of the same macro cell (this is to identify whether using the same CRSs at different RRHs contributes to the UE Rx-Tx performance degradation)

· Macro cell scenario without RRHs (i.e., Rel-9 deployment; this is to identify the benefits of the RRH scenario over the legacy macro scenario).
· Proposal 3: The reference scenario for the Enhancement study is the scenario of the Performance study.
2.2 Simulation Assumptions
Simulation assumptions for CoMP scenario #4 (TR 36.819) may be adapted also for the UE Rx-Tx Performance study.
2.3 UE Location Calculation in the Performance Study
In practice, the result of an RTT obtained for a UE combined with the corresponding Cell ID is an arc, i.e., a set of points. The center of the arc may be assumed as a statistical UE location which may be used for comparison with the actual UE location. For simplicity, assume that RTT is determined by UE Rx-Tx only along with ideal (zero) eNodeB Rx-Tx.
· Proposal 4: For the Performance study, only UE Rx-Tx and Cell ID are used for UE location calculation. Reuse the legacy location calculation methods also for the RRH case.
3 Summary

The following have been proposed in this contribution:
· Proposal 1: RAN4 starts with the Performance study and then discusses the possible enhancements, based on the obtained results.

· Proposal 2: Consider two reference scenarios for the Performance study:
· RRH scenario with different CRSs transmitted from different RRHs of the same macro cell (this is to identify whether using the same CRSs at different RRHs contributes to the UE Rx-Tx performance degradation)

· Macro cell scenario without RRHs (i.e., Rel-9 deployment; this is to identify the benefits of the RRH scenario over the legacy macro scenario).
· Proposal 3: The reference scenario for the Enhancement study is the scenario of the Performance study.

· Proposal 4: For the Performance study, only UE Rx-Tx and Cell ID are used for UE location calculation. Reuse the legacy location calculation methods also for the RRH case.
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