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1 Introduction
In this contribution, we present RSTD simulation results based on the assumptions agreed in [1], except that 6 subframes are assumed per positioning occasion for PRS bandwidth of 6 RBs, and 2 subframes are assumed per positioning occasion for PRS bandwidth of 24 RBs (in [1], by mistake, 6 subframes are for both bandwidths).
2 Simulation results
Below we show CDFs of absolute RSTD errors for the agreed AWGN, EPA5, and ETU30 channels in Figure 1, Figure 2, and Figure 3, respectively. The results are further summarized in the table in Annex 1.
· Observation 1: The current accuracy requirements cannot be met with 1 rx, even for the combination (-6 dB, -13 dB, -13 dB).

· Observation 2: With the assumptions in [1], the 90%-ile is not reached for EPA5 and ETU30.
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Figure 1: AWGN
[image: image3.png]COF

09

08

07

06

05

04

03

02

01

EPAS, cell IDs (0 6 12)

RSTD (cell 1,cell 2); (6.-13,-13). 6 RBs
RSTD (cell 1 cell3); (46,-13,-13), 6 RBs
RSTD (cell 1 cell 2); (4,-13,-13); 24 RBs
RSTD (cell 1,cell3); (46,-13,-13); 24 RBs
RSTD (cell 1,cel 2); (-15,-15.-15); 6 RBs
RSTD (cell 1 cell3); (-15,-15.-15); 6 RBs
RSTD (cell 1 cell 2); (-15,-15.-15); 24 RBs
RSTD (cell 1 cell3); (-15,-15-15); 24 RBs

10 5 20
Absolute RSTD error [ts]



[image: image4.png]COF

09

08

07

06

05

04

03

02

01

EPAS, cell IDs (0 12)

RSTD (cell 1,cell 2); (6.-13,-13). 6 RBs
RSTD (cell 1 cell3); (46,-13,-13), 6 RBs
RSTD (cell 1 cell 2); (4,-13,-13); 24 RBs
RSTD (cell 1,cell3); (46,-13,-13); 24 RBs
RSTD (cell 1,cel 2); (-15,-15.-15); 6 RBs
RSTD (cell 1 cell3); (-15,-15.-15); 6 RBs
RSTD (cell 1 cell 2); (-15,-15.-15); 24 RBs
RSTD (cell 1 cell3); (-15,-15-15); 24 RBs

10 5 20
Absolute RSTD error [ts]




Figure 2: EPA5
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Figure 3: ETU30
3 Simulation results for multiple PRS occasions

In this section, we provide additional simulation results for multiple (namely, 3) PRS occasions, instead of 1 PRS occasion 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.

The results are summarized in Annex 2.
· Observation 3: A significant improvement is achieved with 3 PRS occasions.

· Observation 4: 2 PRS occasions may be sufficient to achieve the accuracy comparable to Rl-13, at least for the combination (-6 dB, -13 dB, -13 dB).
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Figure 4: AWGN
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Figure 5: EPA5
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Figure 6: ETU30
4 Summary

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

· Observation 1: The current accuracy requirements cannot be met with 1 rx, even for the combination (-6 dB, -13 dB, -13 dB).

· Observation 2: With the assumptions in [1], the 90%-ile is not reached for EPA5 and ETU30.
· Observation 3: A significant improvement is achieved with 3 PRS occasions.

· Observation 4: Two PRS occasions may be sufficient to achieve the accuracy comparable to Rl-13, at least for the combination (-6 dB, -13 dB, -13 dB).
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6 Annex 1: Simulations results summary

	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
	4
	1.6E-08
	2
	4

	AWGN
	
	
	24
	0
	0
	1
	1.6E-08
	2E-08
	1

	AWGN
	(0,6,12)
	
	6
	0
	1
	4
	1.6E-08
	1
	4

	AWGN
	
	
	24
	0
	0
	1
	1.6E-08
	2E-08
	1

	AWGN
	(0,1,2)
	(-15,-15,-15)
	6
	0
	3
	6.5
	1.6E-08
	3
	7

	AWGN
	
	
	24
	0
	1
	1
	1.6E-08
	1
	1

	AWGN
	(0,6,12)
	
	6
	0.5
	3
	7
	1
	3
	7

	AWGN
	
	
	24
	0
	1
	1.5
	1.6E-08
	1
	2

	EPA 5
	(0,1,2)
	(-6,-13,-13)
	6
	1
	3
	1138
	1
	3
	889.5

	EPA 5
	
	
	24
	0
	2
	304
	1.6E-08
	2
	925.5

	EPA 5
	(0,6,12)
	
	6
	0
	3
	706.5
	1
	4
	617

	EPA 5
	
	
	24
	0
	2
	182
	1.6E-08
	2
	125

	EPA 5
	(0,1,2)
	(-15,-15,-15)
	6
	1
	6.5
	1364
	1
	9
	1627.5

	EPA 5
	
	
	24
	0
	2
	1267
	1.6E-08
	3
	1401.5

	EPA 5
	(0,6,12)
	
	6
	1
	9
	1445.5
	1
	11.5
	1420.5

	EPA 5
	
	
	24
	0
	3
	1357.5
	1.6E-08
	3
	1343.5

	ETU 30
	(0,1,2)
	(-6,-13,-13)
	6
	1
	7
	152
	1.5
	10
	606

	ETU 30
	
	
	24
	1
	5
	68
	1
	5
	67

	ETU 30
	(0,6,12)
	
	6
	1
	7
	126.5
	2
	10
	183.5

	ETU 30
	
	
	24
	1
	5
	65.5
	1
	6
	70.5

	ETU 30
	(0,1,2)
	(-15,-15,-15)
	6
	1.5
	12.5
	1421.5
	2
	20.5
	1352.5

	ETU 30
	
	
	24
	1
	7
	1312.5
	1
	8.5
	1297.5

	ETU 30
	(0,6,12)
	
	6
	2
	16.5
	1283
	2
	30.5
	1300.5

	ETU 30
	
	
	24
	0
	8
	835
	1
	10
	1066


7 Annex 2: Additional simulations results summary (3 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
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