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1. Introduction
A new work item on further eMTC enhancement (FeMTC) was agreed in RAN#72 [1] and later revised in RAN#73 meeting [2]. The objective includes the following contents regarding positioning.

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 this paper, we provide evaluation on FeMTC OTDOA.

2. Discussion 
2.1 Simulation assumption
Simulation assumption is based on the agreed contribution [3] as shown in 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>
· Option: Asynchronous with time shifts: <0, 250us, 450us>

	Duplex modes
	FDD 
Option: TDD

	TDD specific parameters
	Uplink-downlink configuration
	1

	
	Special subframe configuration
	6

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency 
	2 GHz

	Carrier bandwidth
	10 MHz

	Channel model
	ETU30, EPA5, AWGN

	SINR for three cells, [dB]
	(Reference cell, neighbour cell 1, neighbour cell 2) = (-6,-13,-13)
(Reference cell, neighbour cell 1, neighbour cell 2) = (-15,-15,-15)

	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
Other number is not precluded

	Number of positioning occasions for a positioning fix
	1
Other number is not precluded

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

	PRS transmission bandwidth
	10 MHz

	Measurement bandwidth
	6 RB, 25RB, 

Other BW options depending on RAN1 agreement.


2.2 Simulation results and analysis
The simulation results are shown in table 2.
Table 2: RSTD link level simulation results for CEModeA
	Time alignment
	BW [MHz]
	Cell IDs
	SINRs [dB]
	RSTD error, [Ts]

	
	
	
	
	AWGN
	EPA
	ETU

	Synchronous cases
	1.4
	<0,6,12>
	<-6,-13,-13>
	2.3
	4.1
	10.0

	
	
	<0,1,2>
	<-6,-13,-13>
	3.0
	4.3
	8.2

	
	5
	<0,6,12>
	<-6,-13,-13>
	0.3
	2.1
	7.1

	
	
	<0,1,2>
	<-6,-13,-13>
	0.9
	1.6
	6.6


Observation 1: The FeMTC RSTD simulation results for CEModeA meet the current accuracy requirement for normal UE using LTE PRS.
For CEModeB, RSTD measurement could not produce enough results. The yield is below 90% for 6RB BW and 5MHz BW FeMTC UE. Further study is needed to overcome the low SNR.

3. Conclusion
In this paper, we provide evaluation on FeMTC OTDOA.
Observation 1: The FeMTC RSTD simulation results for CEModeA meet the current accuracy requirement for normal UE using LTE PRS.
Observation 2:FeMTC RSTD measurement yield is below 90% under CEModeB.

Proposal: Reuse current normal UE RSTD accuracy requirement for FeMTC RSTD measurement in CEModeA.
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