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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 this contribution, we discuss the OTDOA scenario when a macro cell is deployed with RRHs having identical PCIs.
2 Discussion
According to the SI description [2], deployment of RRHs with identical cell IDs for OTDOA is one of the cases for which the feasibility of improving the existing UE positioning performance requirements of OTDOA shall be studied. Also according to [2], the study should include the definition of the scenario in an initial phase.
OTDOA is based on RSTD measurements which in turn are based on PRS signals transmitted in low-interference positioning subframes. An advantage that the RRH scenario brings is the possibility to receive signals from more locations within the same cell and thereby possibly improve the OTDOA performance. A potential challenge though is that when multiple non-collocated RRHs of the same macro cell are using the same PRS sequence, it is not straightforward how the UE may distinguish between the PRSs transmitted from different RRHs to benefit from the RRH site diversity. The intention with the study is therefore two-fold: 

1. Performance study: Study the OTDOA performance in the RRH scenario with the same PRSs transmitted from all RRHs of the same macro cell (macro cells are also transmitting, see Fig. 1),
2. Enhancement study: Study possible enhancements to further improve the OTDOA 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.
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 PRSs transmitted from different RRHs of the same macro cell (this is to identify whether using the same PRSs at different RRHs contributes to the OTDOA 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 Methodology
For both Performance study and Enhancement study it is proposed to reuse the simulation methodology used for Rel-9 OTDOA studies. The simulation approach is outlined in Annex A below.
At least the following performance metrics are suggested for the results analysis:

· The number of detected cells per UE (CDF)

· PRS Ês/Iot of the 1st (the strongest) cell, 2nd cell, 3rd cell, etc. (CDFs)

· PRP of the 1st (the strongest) cell, 2nd cell, 3rd cell, etc. (CDFs),

· Location accuracy CDF.
The performance metrics are to be shown also for the reference scenarios for each of the two studies.
· Proposal 4: Reuse the simulation approach from Rel-9 OTDOA studies. Present such performance metrics as the number of detected cells, PRS Ês/Iot, PRP, and location accuracy.
2.3 Simulation Assumptions
Simulation assumptions for CoMP scenario #4 (TR 36.819) may be adapted also for the OTDOA Performance study.
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 PRSs transmitted from different RRHs of the same macro cell (this is to identify whether using the same PRSs at different RRHs contributes to the OTDOA 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: Reuse the simulation approach from Rel-9 OTDOA studies. Present such performance metrics as the number of detected cells, PRS Ês/Iot, PRP, and location accuracy.
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5 Annex A
The simulation approach is a static snapshot-based simulator with integrated link-level behavior in a multi-cell environment. A simulation comprises the following steps:

Step 1. System generation

( Generate network, drop users randomly with uniform spreading over the network,

( Assign UEs to the best cells with respect to the average power gain,

( Generate interferers, taking into account the PRS pattern.

Step 2. OTDOA measurements generation at the link level, while collecting the signal quality statistics

( Generate the transmitted signal,

 ( Generate the propagation channel and model the received signal at the UE receiver, 

( Apply a UE receiver algorithm to estimate OTDOA for different neighbor cell. 

Step 3. Based on OTDOA measurements, calculation UE positions in 2D space for a given set of neighbor cells.

Step 4.  For each UE, finding positioning accuracy (position error in meters)

( Use Taylor expansion, where for each UE solve a least squares problem for the system of at least three positioning equations. 

