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1 Introduction
In RAN1-56 meeting, it was agreed that UE OTDOA DL measurement would be based on reference signal (RS), and FFS whether modified RS or sync signals are needed for positioning support.  In [1] we considered neighbour cell hearability issues.  In this contribution, we present some simulation results of positioning support using Release-8 RS.  
2 Assumptions
General simulation parameters are based on [2], which are also listed in Table 1.
Table 1 Simulation Assumptions for trilateration techniques
	Parameter
	Assumption

	Cell layout
	Hexagonal Grid, wrap around

	Inter-Site distance
	500 m, 1732 m

	Antenna gain
	15 dBi (3-sector antenna as defined in TR 36.942)

	Distance-dependent pathloss
	L=128.1+37.6log10(R) (R in km)

	Carrier frequency
	2 GHz

	Penetration loss and UE speed
	Indoor: 20 dB, 3 km/h for 500m and 1732m (Case 1 and 3)Outdoor: 10 dB, 30 km/h for 500m (Case 2) 



	Carrier bandwidth
	10 MHz

	eNB power
	46 dBm

	UE noise figure
	9 dB

	Lognormal shadowing standard deviation
	8 dB

	Shadowing correlation 
	Between sites
	0.5

	
	Between sectors
	1

	Correlation distance of shadowing
	50 m

	Channel model
	ETU , EPA 
Optional: Urban A, Urban B and Bad Urban profiles of T1P1.5[2]

	Network synchronization
	Asynchronous, Synchronous

	Cyclic prefix
	Normal

	Number of transmit antennas
	2

	Number of receive antennas
	2


In this simulation, it is assumed that the network is synchronized.  UE TDOA is measured based on Release-8 cell-specific RS (CRS) in designated subframes without data transmission, i.e., IPDL subframes.  Furthermore, FDD intra-frequency measurement sensitivity requirement is set to be SCH_RP > -126 dBm [3].  Cell detectability requirement defined in [3] is SCH Ês/Iot  > -6 dB.  Using Rel-8 CRS, signal can be reliably detected down to around -14 dB due to higher CRS density than that of sync signal [4].

Positioning algorithm described in [5] is adopted in the simulation. 
3 Results and Discussions
Fig. 1 shows UE positioning error distributions for 3GPP Simulation Case-1 in ETU 3km/h channel using Release-8 RS.  C/I threshold for cell hearability is set to be -6, -8, -10, and -14 dB.
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Figure 1 Positioning performance for Simulation Case-1, ETU 3km/h channel.
From the simulation results, it is observed that using Release-8 CRS only, UE positioning performance cannot meet FCC requirement.  Positioning accuracy is essentially limited by neighbouring cell hearability.  For example, for C/I threshold of -14 dB, the saturation point of position error at 83% indicates that the probability that UE cannot detect 3 or more neighbour cells is 17%.  This was also indicated in [1].
For Release-8 CRS, a reuse factor of 3 is achievable for 2 antenna ports in IPDL subframes.  Meanwhile, cell hearability relies on acquisition of neighbouring cell ID.  While Release-8 sync channel has reuse factor of 1, the cross-correlation property of the sync sequences in neighbour cells could improve its detectability, however, its performance may potentially limit UE positioning performance when Rel-8 cell-specific RS is employed.  It is therefore essential to take this into account when evaluating positioning performance based on CRS.
4 Conclusions
Simulation results for UE positioning based on Release-8 cell-specific RS are presented.  It is observed that CRS-only solution has limited positioning performance due to neighbouring cell hearability.  It is further noted that for CRS-based solutions, it is essential to take sync channel performance into account in the evaluation.
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