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Positioning is important for supporting many eMTC applications. In Rel-13, only limited positioning functionalities are supported by eMTC UEs [1]. For Rel-14, the new WI on Further Enhanced MTC includes following objective to improve eMTC positioning [2]:

Positioning [RAN4, RAN1]
· E-CID: RSRP/RSRQ measurement
· E-CID: UE Rx-Tx time difference measurement
· OTDOA: core requirements
· OTDOA: consider improvements of accuracy, UE complexity and power consumption

In RAN4#80, OTDOA RSTD measurement performance with Rel-13 specifications was discussed in [3]. In addition, simulation assumptions for investigating eMTC RSTD performance was approved [4]. In [5], we provided initial simulation results with AWGN channel based on the simulation assumptions. In this paper, we further provide simulation results with fading channels based on the simulation assumptions.

Simulation Assumptions
Simulation assumptions for investigating eMTC RSTD performance was approved [4]. The simulation scenarios and assumptions in this paper are shown in the following Table 1. 
Table 1. Simulation assumptions for RSTD measurement 
	Parameter
	Value

	Cell layout
	· 3 cells at distinct locations
· The distances between each cell and target UE are identical
· Same ISD between cells

	Cell ID scenarios
	(0, 1, 2), 
(0, 6, 12) (baseline)

	Network synchronization
	· Synchronous with time shifts <0,0, CP/2>

	Duplex modes
	FDD 

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency 
	2 GHz

	Carrier bandwidth
	10 MHz

	Channel model
	EPA5, ETU30

	SINR for three cells, [dB]
	(Reference cell, neighbour cell 1, neighbour cell 2) = (-6,-13,-13)

	Number of transmit antennas
	PRS
	1

	
	CRS
	1

	Number of receive antennas
	1

	MPDSCH transmission
	No MPDSCH transmission in PRS transmission occasions

	Number of consecutive positioning subframes
	6

	Number of positioning occasions for a positioning fix
	1

	PRS pattern
	6-reuse in frequency, vshift = mod(PCI,6)

	PRS transmission bandwidth
	10 MHz

	Measurement bandwidth
	6 RB, 25RB (Note: 24RB was used in [4].)

	Sampling errors
	Random number in half of sampling intervals



eMTC RSTD Simulation Results
In this section, the simulation results are provided for FDD system with SNR=(-6,-13,-13) for both 1.4MHz and 5MHz eMTC systems. The number of consecutive PRS subframes for a RSTD measurement is 6 for all simulations.
Figures 1 - 4 show the simulation results with EPA5 channel for the following scenarios:
· Case 1: 1.4MHz, Cell IDs(0, 6, 12) , 6PRS SFs, EPA5 
· Case 2: 1.4MHz, Cell IDs(0, 1, 2) , 6PRS SFs, EPA5 
· Case 3: 5MHz, Cell IDs(0, 6, 12) , 6PRS SFs, EPA5 
· Case 4: 5MHz, Cell IDs(0, 1, 2) , 6PRS SFs, EPA5

Figures 5- 8 show the simulation results with ETU30 channel for the following scenarios:
· Case 5: 1.4MHz, Cell IDs(0, 6, 12) , 6PRS SFs, ETU30 
· Case 6: 1.4MHz, Cell IDs(0, 1, 2) , 6PRS SFs, ETU30 
· Case 7: 5MHz, Cell IDs(0, 6, 12) , 6PRS SFs, ETU30 
· Case 8: 5MHz, Cell IDs(0, 1, 2) , 6PRS SFs, ETU30 
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Figure 1: 1.4MHz, Cell IDs(0, 6, 12), 6PRS SFs, EPA5
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Figure 2: 1.4MHz, Cell IDs(0, 1, 2), 6PRS SFs, EPA5
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Figure 3: 5MHz, Cell IDs(0, 6, 12), 6PRS SFs, EPA5
[image: ]
Figure 4: 5MHz, Cell IDs(0, 1, 2), 6PRS SFs, EPA5
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Figure 5: 1.4MHz, Cell IDs(0, 6, 12), 6PRS SFs, ETU30
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Figure 6: 1.4MHz, Cell IDs(0, 1, 2), 6PRS SFs, ETU30
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Figure 7: 5MHz, Cell IDs(0, 6, 12), 6PRS SFs, ETU30
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Figure 8: 5MHz, Cell IDs(0, 1, 2), 6PRS SFs, ETU30

Conclusions
In this paper, we provided the eMTC RSTD simulation results for EPA5 and ETU30 channels according to the agreed simulation assumptions. 
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