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1 Introduction
In last RAN4 meeting, a way forward [1] on positioning enhancement scenarios was approved. The main contents are as follow,
· 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
The detailed analysis on scenarios is provided in [2]. The same PCI scenario is identified as a problematic scenario for positioning in R12 and later networks, and till now there is no solution or scheme to address this issue in the specifications. As a scope of the positioning enhancement SI, we shall study the feasibility of positioning enhancement in these problematic scenarios. In this contribution we propose the simulation assumptions for positioning performance evaluation in same PCI scenarios.
2 Description of problematic scenarios
In heterogeneous network, low power RRHs are within the macro cell coverage, and the transmission/reception points created by the RRHs have the same cell IDs as the macro cell as illustrated in Figure 1. Moreover, for small cell the deployment can also be illustrated in Figure 2 from TR36.872.
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Fig.1 RRH deployment with same PCI
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Fig.2 Small cell deployment with same PCI
Moreover, in many cases, RRHs or small cells are deployed in large underground parking-lot/business-centre which has no outdoor macro coverage as shown in figure 3 (the scenarios 3 from TR36.872), or deployed in large indoor shopping mall which seems like an isolated cell coverage with rare outdoor macro coverage.
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Fig.3 Small cell deployment with same PCI for indoor
3 Simulation assumptions
In order to evaluate the performance in these problematic scenarios, we pick a scenario as Fig.3 which is more typical in our understanding. Moreover, OTDOA can be chosen as a technology for evaluation.
 In the previous RAN4 meeting, the simulation methodology was discussed, and here we can reuse the main idea of the R9 methodology [2] but with some revisions. The preferred simulation procedure is a static snapshot-based simulation with the ability to model link-level behavior in 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 cell with respect to the average power gain,
( Generate interferers, taking into account the PRS pattern,
( Log the PRS SINR of reference cell and neighbor cells
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 RSTD for different neighbor cell. 

Step 3. Based on RSTD measurements, calculation UE positions in 2D space for a given set of neighbor cells.
( Since UE cannot distinguish the anchor points, in the simulation it can be assumed that always the center cell (e.g. cell #0) location is used as anchor points.

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.
In RAN1 TR36.872 the simulation assumption for this small cell scenario 3 is attached. However, the sites of small cells are deployed in one straight line in TR36.872. Considering the positioning for UE, we shall change the layout model in the current assumption. We propose to use a layout of hexagonal grid (19 omni-directional cells).
The other parameters can use the assumptions in TR36.872. Herein, we propose the following simulation assumptions for positioning enhancement study in problematic scenario.

Table 1. Detailed simulation assumptions for positioning enhancement study in problematic scenario
	
	Small cell, Macro cell is not modelled

	Layout
	Hexagonal grid (19 omni-directional cells).

19 small cells.

1 floor.

ISD between small cells is 30m.

	System bandwidth per carrier
	10MHz

	Carrier frequency 
	3.5GHz

	Carrier number
	1 

	Total BS TX power (Ptotal per carrier)
	24dBm

	Distance-dependent path loss
	ITU InH [referring to Table B.1.2.1-1 in TR36.814] 

	Penetration
	0dB within the same floor

	Shadowing
	ITU InH [referring to Table A.2.1.1.5-1 in TR36.814]

	Antenna pattern
	2D Omni-directional

	Antenna Height: 
	6m

	UE antenna Height
	1.5m

	Antenna gain + connector loss
	5dBi

	Antenna gain of UE
	0 dBi

	Fast fading channel between eNB and UE
	ITU InH

	Number of transmit antennas
	1

	Number of receive antennas
	2

	Number of UEs 
	5 UEs per small cell

	UE dropping
	Randomly and uniformly distributed over area

	Minimum distance
	Small cell-UE: 3m

	Low interference sub-frames
	No data transmitted during sub-frames when RSTD is measured

	UE noise figure
	9dB

	UE speed
	3km/h

	Network synchronization
	Synchronized;

	PRS pattern
	6-reuse in frequency,

random planning: frequency shift as a random function initialized for each cell ID


4 Simulation metrics

The positioning accuracy CDF shall be logged for the UEs in the problematic scenarios. Two kinds of CDF are expected,
· Positioning accuracy CDF if UE and network cannot distinguish the non-collocated anchor site

· Enhanced positioning accuracy CDF if possible scheme is used for UE and network to distinguish the non-collocated anchor site

5 Conclusion
In this contribution we propose the simulation assumptions for positioning performance evaluation in same PCI scenarios.
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