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1 Introduction
In RAN4#80-bis, we presented simulation results for RSTD in FeMTC in [1] based on simulation assumptions agreed in [2]. Based on the results from different companies, it has been observed that it’s challenging to achieve a reasonable performance with a single PRS occasion, so it was agreed in [3] to further study RSTD performance with more PRS occasions for both CEModeA and CEModeB:
· UE RSTD measurements
· Perform simulation using at least 2 PRS occasions per cell
· Simulation assumption adopts R4-166819
In this contribution, we present further RSTD simulation results for FeMTC.
2 Simulation results for multiple PRS occasions

In this section, we provide additional simulation results for multiple PRS occasions, instead of 1 PRS occasion originally agreed in [1]. As expected, the results indicate a significant improvement. In the ETU30 results, a larger bandwidth does not show a significant advantage over 6 RB bandwidth, but simple optimizations such as e.g. averaging around the peaks or interpolation would improve all the results.

· Observation 1: A significant improvement is achieved with multiple PRS occasions.

· Observation 2: 3-4 PRS occasions can be assumed sufficient for CEModeA and CEModeB in FeMTC Rel-14.

2.1 Number of PRS occasions: 4
Figures 1-3 show results with four PRS occasions and 2 subframes for 24 RBs or 6 subframes for 6 RBs. The results are summarized in Annex 1.
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Figure 1: AWGN
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Figure 2: EPA5
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Figure 3: ETU30
2.2 Number of PRS occasions: 2

Figures 4-6 show results with two PRS occasions and 2 subframes for 24 RBs or 6 subframes for 6 RBs. The results are summarized in Annex 2.
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Figure 4: AWGN
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Figure 5: EPA5
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Figure 6: ETU30

3 Summary

The following have been observed based on the provided simulation results:

· Observation 1: A significant improvement is achieved with multiple PRS occasions.

· Observation 2: 3-4 PRS occasions can be assumed sufficient for CEModeA and CEModeB in FeMTC Rel-14.
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Annex 1: Simulations results summary (4 PRS occasions)
	Channel
	CellIDs
	SINRs
	PRS_RB
	Cell2
	Cell3

	
	
	
	
	10%-ile
	50%-ile
	90%-ile
	10%-ile
	50%-ile
	90%-ile

	AWGN
	(0,1,2)
	(-6,-13,-13)
	6
	0
	1
	2
	1.6E-08
	1
	2

	AWGN
	
	
	24
	0
	0
	0
	1.6E-08
	1.6E-08
	1.6E-08

	AWGN
	(0,6,12)
	
	6
	0
	1
	2.5
	1.6E-08
	1
	2

	AWGN
	
	
	24
	0
	0
	0
	1.6E-08
	1.6E-08
	1

	AWGN
	(0,1,2)
	(-15,-15,-15)
	6
	0
	1
	3
	1.6E-08
	1
	3

	AWGN
	
	
	24
	0
	0
	1
	1.6E-08
	1.6E-08
	1

	AWGN
	(0,6,12)
	
	6
	0
	2
	3
	1.6E-08
	2
	3.5

	AWGN
	
	
	24
	0
	0
	1
	1.6E-08
	1.6E-08
	1

	EPA 5
	(0,1,2)
	(-6,-13,-13)
	6
	0
	1
	3
	1.6E-08
	1
	3

	EPA 5
	
	
	24
	0
	1
	2
	1.6E-08
	1
	2

	EPA 5
	(0,6,12)
	
	6
	0
	1
	3
	1.6E-08
	1
	3

	EPA 5
	
	
	24
	0
	1
	2
	1.6E-08
	1
	2

	EPA 5
	(0,1,2)
	(-15,-15,-15)
	6
	0
	2
	5
	1.6E-08
	2
	5

	EPA 5
	
	
	24
	0
	1
	2
	1.6E-08
	1
	2

	EPA 5
	(0,6,12)
	
	6
	0
	2
	5
	1.6E-08
	2
	5

	EPA 5
	
	
	24
	0
	1
	2
	1.6E-08
	1
	2

	ETU 30
	(0,1,2)
	(-6,-13,-13)
	6
	0
	3
	7
	1.6E-08
	3
	7

	ETU 30
	
	
	24
	0
	2
	7.5
	1.6E-08
	2
	8

	ETU 30
	(0,6,12)
	
	6
	1
	3
	8
	0.5
	3
	7

	ETU 30
	
	
	24
	0
	2
	7.5
	1.6E-08
	2
	7

	ETU 30
	(0,1,2)
	(-15,-15,-15)
	6
	0.5
	3
	10.5
	1.6E-08
	3
	10

	ETU 30
	
	
	24
	0
	3
	10
	1.6E-08
	3
	9.5

	ETU 30
	(0,6,12)
	
	6
	0.5
	3
	10
	1
	3
	10

	ETU 30
	
	
	24
	0
	3
	10
	1.6E-08
	2
	9


Annex 2: Simulation results summary (2 PRS occasions)

	Channel
	CellIDs
	SINRs
	PRS_RB
	Cell2
	Cell3

	
	
	
	
	10%-ile
	50%-ile
	90%-ile
	10%-ile
	50%-ile
	90%-ile

	AWGN
	(0,1,2)
	(-6,-13,-13)
	6
	0.19
	0.99
	2.65
	0.27
	0.97
	3.09

	AWGN
	
	
	24
	0.07
	0.33
	0.88
	0.11
	0.52
	1.16

	AWGN
	(0,6,12)
	
	6
	0.17
	1.37
	3.24
	0.30
	1.15
	2.77

	AWGN
	
	
	24
	0.06
	0.36
	0.79
	0.12
	0.55
	1.12

	AWGN
	(0,1,2)
	(-15,-15,-15)
	6
	0.40
	2.16
	4.69
	0.37
	2.14
	4.66

	AWGN
	
	
	24
	0.06
	0.48
	1.23
	0.13
	0.63
	1.42

	AWGN
	(0,6,12)
	
	6
	0.39
	2.15
	4.99
	0.54
	1.95
	4.71

	AWGN
	
	
	24
	0.10
	0.47
	1.18
	0.13
	0.57
	1.27

	EPA 5
	(0,1,2)
	(-6,-13,-13)
	6
	0.48
	1.86
	4.77
	0.37
	1.69
	6.10

	EPA 5
	
	
	24
	0.23
	1.01
	2.56
	0.27
	1.19
	2.76

	EPA 5
	(0,6,12)
	
	6
	0.38
	1.80
	7.25
	0.29
	1.94
	6.71

	EPA 5
	
	
	24
	0.25
	1.08
	3.19
	0.27
	1.27
	3.11

	EPA 5
	(0,1,2)
	(-15,-15,-15)
	6
	0.45
	2.64
	195.90
	0.56
	2.94
	758.51

	EPA 5
	
	
	24
	0.29
	1.18
	4.09
	0.31
	1.23
	238.11

	EPA 5
	(0,6,12)
	
	6
	0.51
	2.71
	224.31
	0.48
	2.77
	95.57

	EPA 5
	
	
	24
	0.21
	1.21
	5.26
	0.19
	1.34
	131.16

	ETU 30
	(0,1,2)
	(-6,-13,-13)
	6
	0.83
	4.61
	41.38
	0.84
	4.14
	43.16

	ETU 30
	
	
	24
	0.56
	2.93
	14.13
	0.44
	3.11
	14.27

	ETU 30
	(0,6,12)
	
	6
	0.76
	4.89
	44.97
	0.71
	5.34
	42.08

	ETU 30
	
	
	24
	0.56
	3.32
	14.83
	0.57
	3.16
	25.06

	ETU 30
	(0,1,2)
	(-15,-15,-15)
	6
	0.93
	5.42
	114.50
	1.32
	5.46
	159.12

	ETU 30
	
	
	24
	0.65
	3.81
	46.18
	0.64
	3.61
	44.05

	ETU 30
	(0,6,12)
	
	6
	0.87
	5.75
	119.38
	1.08
	6.22
	59.32

	ETU 30
	
	
	24
	0.56
	4.65
	56.38
	0.67
	3.93
	51.37


PAGE  
5

