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1. Introduction
A new WI for eMTC enhancements was established in the RAN#72 meeting [1]. In Rel-13, eMTC already support RSRP based E-CID positioning [2]. For R-14 enhanced eMTC, further positioning methods will be supported to meet the ever increasing demands of location services. This paper provides the UE Rx-Tx measurement simulation assumption for Rel-14 eMTC positioning.
2. Discussion on Rel-14 eMTC positioning
Positioning mechanisms were specified in 3GPP as a key feature for E-UTRA networks since Release-9, for example, A-GPS, CID, E-CID, OTDOA and UTDOA. The ever increasing needs of location services market call for positioning capabilities of eMTC.  In Rel-13, eMTC already supported RSRP based E-CID positioning [1]. For R-14 enhanced eMTC, further positioning methods will be supported to meet the ever increasing demands of location services.
2.1 Simulation assumption for eMTC CEModeA UEs
The measurement requirements of RSTD measurement have already been define for normal UE with 6RB. It is recommended to reuse legacy measurement reporting delay requirements at 6RB for eMTC RSTD measurement report delay for CEModeA eMTC. 

The accuracy requirement of eMTC RSTD may change due to only 1 Rx antenna of eMTC UE. It is recommended to further study the measurement accuracy in the WI based on simulation results.
The simulation assumption is based on previous SI (TR36.855 and TR37.857).
Table 1. Simulation assumptions for RSTD measurement for CEModeA
	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
	6RB

	Channel model
	ETU30, EPA5, AWGN

	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

	PDSCH transmission
	No PDSCH 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
	6 RB

	Measurement bandwidth
	6 RB


2.2 Positioning Requirements for eMTC CEModeB UEs
For CEModeB, the SNR will much lower (-15dB)  than current LTE UE. It is recommended to further study the positioning core requirement and accuracy requirement based on simulation results. It is recommended to use more pilot signal to acquire acceptable positioning accuracy. 
The simulation assumption is based on previous SI (TR36.855 and TR37.857). The SNR for legacy UE is -6dB for reference cell, and -13dB for neighbor cell. Since eMTC could afford -15dB SNR in CEModeB, it is recommended to use -15dB for reference cell. For neighbor cell PRS SNR it is still recommended to use -15dB, since SNR for legacy UE is only -13dB. Generally eMTC UE and normal UE share the same eNBs. It is unnecessary to lower the neighbor cell PRS SNR too much since the network topology is not changed.
Table 2. Simulation assumptions for RSTD measurement for CEModeB
	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), 

Option: (0, 6, 12) 

	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
	6 RB

	Channel model
	ETU30, EPA5, AWGN

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

	Number of transmit antennas
	PRS
	1

	
	CRS
	1

	Number of receive antennas
	1

	PDSCH transmission
	No PDSCH transmission in PRS transmission occasions

	Number of consecutive positioning subframes
	6
Option: 10, 16, 32

	Number of positioning occasions for a positioning fix
	1
Option: 2,8,16, 32
(non-coherent accumulation across positioning occasions)

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

	PRS period
	160 ms

	PRS transmission bandwidth
	6 RB

	Measurement bandwidth
	6 RB


3. Conclusion
This paper provides the UE Rx-Tx measurement simulation assumption for Rel-14 eMTC positioning.
Proposal:  Companies are encouraged to provide RSTD simulation results according to the simulation assumption in Table 1 and 2.
Table 1. Simulation assumptions for RSTD measurement for CEModeA
	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
	6RB

	Channel model
	ETU30, EPA5, AWGN

	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

	PDSCH transmission
	No PDSCH 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
	6 RB

	Measurement bandwidth
	6 RB


Table 2. Simulation assumptions for RSTD measurement for CEModeB
	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), 

Option: (0, 6, 12) 

	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
	6 RB

	Channel model
	ETU30, EPA5, AWGN

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

	Number of transmit antennas
	PRS
	1

	
	CRS
	1

	Number of receive antennas
	1

	PDSCH transmission
	No PDSCH transmission in PRS transmission occasions

	Number of consecutive positioning subframes
	6
Option: 10, 16, 32

	Number of positioning occasions for a positioning fix
	1
Option: 2,8,16, 32

(non-coherent accumulation across positioning occasions)

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

	PRS transmission bandwidth
	6 RB

	Measurement bandwidth
	6 RB
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