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1. Introduction
In RAN4 #81, RAN4 continued discussion on OTDOA RSTD measurement requirements for FeMTC but there was no conclusion yet. In this contribution, we provide simulation results based on simulation assumption in [1] and following agreement in RAN4 #80bis. 

· UE RSTD measurements

· Perform simulation using at least 2 PRS occasions per cell

· Simulation assumption adopts R4-166819

2. Simulation results
Simulation was run for following cases based on simulation assumption in [1]. 
· Cell ID : Non-colliding PRS (0, 1, 2), Colliding PRS (0, 6, 12)

· Network synchronization : only synchronous case (0, 0, CP/2)

· Duplex mode : only FDD

· Number of Rx antenna: 1

· PRS bandwidth : 6 RB, 24RB

· Propagation channel: AWGN, EPA5, ETU30

· SINR 
· CEModeA: (-6,-13,-13)
· SNR=(-6, -13, -13) dB for non-colliding case
· SNR=(-5.33, -10.65, -10.65) dB for colliding case
· CEModeB: (-15,-15,-15)
· SNR=(-15, -15, -15) dB for non-colliding PRS case
· SNR=(-14.7, -14.7, -14.7) dB for colliding PRS case
· PRS occasion : 

· 1, 2, 4 for CEModeA

· 2, 4, 8 for CEModeB
Table 1 and 2 show summary of simulation results for CEModeA and CEModeB. From the simulation results, we can observe that
· In CEModeA, for AWGN and EPA5 channel, existing RSTD measurement accuracy requirements can be met by RSTD measurement over 1 PRS occasion.  
· In CEModeA, for ETI30 channel, existing RSTD measurement accuracy requirements can be met by RSTD measurement over 2 PRS occasions.  

· In CEModeB, for AWGN channel, existing RSTD measurement accuracy requirements can be met by RSTD measurement over 2 PRS occasions.  

· In CEModeB, for EPA5 and ETU5 channel, existing RSTD measurement accuracy requirements can be met by RSTD measurement over 4 PRS occasions.  

Proposal 1. Specify RSTD measurement requirement for FeMTC UE using 2 PRS occasions in CEModeA and 4 PRS occasions for CEModeB while maintaining legacy RSTD measurement accuracy requirements.
Table 1. 90%-tile of absolute RSTD measurement error (Ts) in CEModeA
	PRS BW
	channel
	case
	Colliding PRS (0, 6, 12)
	Non-colliding PRS (0, 1, 2)

	
	
	
	neighbor 1
	neighbor 2
	neighbor 1
	neighbor 2

	6 RB
(Req=15Ts)

	AWGN
	1 PRS occasion
	6.97
	5.71
	4.63
	5.01

	
	
	2 PRS occasion
	4.81
	4.48
	2.93
	2.88

	
	
	4 PRS occasion
	3.79
	4.00
	2.03
	1.98

	
	EPA5
	1 PRS occasion
	6.63
	8.91
	6.40
	7.58

	
	
	2 PRS occasion
	3.72
	4.12
	3.65
	3.47

	
	
	4 PRS occasion
	2.40
	2.54
	2.20
	2.13

	
	ETU30
	1 PRS occasion
	11.54
	38.58
	14.91
	41.32

	
	
	2 PRS occasion
	6.72
	6.78
	5.72
	5.84

	
	
	4 PRS occasion
	3.96
	4.15
	3.97
	3.84

	24 RB
(Req=6Ts)
	AWGN
	1 PRS occasion
	0.39
	0.31
	0.50
	0.50

	
	
	2 PRS occasion
	0.30
	0.24
	0.34
	0.32

	
	
	4 PRS occasion
	0.24
	0.18
	0.24
	0.23

	
	EPA5
	1 PRS occasion
	2.95
	5.94
	3.22
	4.19

	
	
	2 PRS occasion
	1.81
	1.95
	1.83
	1.84

	
	
	4 PRS occasion
	1.09
	1.16
	1.10
	1.17

	
	ETU30
	1 PRS occasion
	9.11
	12.30
	11.11
	14.27

	
	
	2 PRS occasion
	5.19
	4.91
	5.19
	5.38

	
	
	4 PRS occasion
	3.69
	3.73
	3.82
	3.60


Table 2. 90%-tile of absolute RSTD measurement error (Ts) in CEModeB

	PRS BW
	channel
	case
	Colliding PRS (0, 6, 12)
	Non-colliding PRS (0, 1, 2)

	
	
	
	neighbor 1
	neighbor 2
	neighbor 1
	neighbor 2

	6 RB
(Req=15Ts)

	AWGN
	2 PRS occasion
	9.11
	11.23
	6.47
	8.43

	
	
	4 PRS occasion
	6.09
	6.15
	3.93
	3.94

	
	
	8 PRS occasion
	4.27
	4.90
	2.46
	2.51

	
	EPA5
	2 PRS occasion
	9.67
	44.71
	8.50
	40.01

	
	
	4 PRS occasion
	4.64
	5.77
	4.36
	4.59

	
	
	8 PRS occasion
	2.73
	2.77
	2.73
	2.77

	
	ETU30
	2 PRS occasion
	
	
	
	

	
	
	4 PRS occasion
	
	
	
	

	
	
	8 PRS occasion
	
	
	
	

	24 RB
(Req=6Ts)
	AWGN
	2 PRS occasion
	0.55
	0.47
	0.58
	0.58

	
	
	4 PRS occasion
	0.39
	0.34
	0.40
	0.39

	
	
	8 PRS occasion
	0.28
	0.25
	0.28
	0.29

	
	EPA5
	2 PRS occasion
	2.93
	3.22
	2.71
	2.85

	
	
	4 PRS occasion
	1.48
	1.56
	1.44
	1.56

	
	
	8 PRS occasion
	1.002
	0.99
	0.94
	0.95

	
	ETU30
	2 PRS occasion
	17.12
	35.45
	12.02
	15.60

	
	
	4 PRS occasion
	4.62
	4.85
	4.53
	4.84

	
	
	8 PRS occasion
	3.39
	3.31
	3.421
	3.22


3. Conclusions

In this contribution, we provided simulation results for RSTD measurement for FeMTC UE. Our proposal is
Proposal 1. Specify RSTD measurement requirement for FeMTC UE using 2 PRS occasions in CEModeA and 4 PRS occasions for CEModeB while maintaining legacy RSTD measurement accuracy requirements.
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