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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we will present our simulation results for OTDOA, UTDOA, DAOD, UAOA, E-CID, and multi-RTT. The results provided according to the template agreed in Taipei are provided in the Appendix A.

Evaluated cases
The evaluation assumption and simulation results are included in the TPs provided in the Appendix A, for UMa, UMi, and InH, respectively.
The following cases in Table 1 are evaluated, for FR1 and FR2, respectively. Other parameters can be found in the Appendix A.
[bookmark: _Ref887680]Table 1 Evaluated parameter combinations
	
	
	Fc/BW/SCS
	{Sync, TOA resolution}

	FR1
	OTDOA/UTDOA
	{4GHz, 100MHz, 30kHz}
{4GHz, 50MHz, 15kHz}
{2GHz, 50MHz, 15kHz}
{2GHz, 5MHz, 15kHz}
	{perfect, regular resolution}
{perfect, super resolution}
{50ns Sync error, regular resolution}

	
	UAOA
	
	{N/A, N/A}

	
	E-CID/multi-RTT
	
	{N/A, regular resolution}
{N/A, super resolution}

	FR2
	OTDOA/UTDOA
	
{30GHz, 400MHz, 120kHz}
{30GHz, 100MHz, 120kHz}
	{perfect, high resolution}
{50ns Sync error, regular resolution}

	
	DAOD/UAOA
	
	{N/A, N/A}

	
	E-CID/multi-RTT
	
	{N/A, super resolution}



Table 2 shows the evaluated scenario for each technique.
[bookmark: _Ref888160]Table 2 Evaluated scenarios
	
	
	InH
	UMi
	UMa

	FR1
	OTDOA
	
	
	

	
	UTDOA
	
	
	

	
	UAOA
	
	
	

	
	E-CID
	
	
	

	
	Multi-RTT
	
	
	

	FR2
	OTDOA
	
	
	

	
	DAOD
	
	
	

	
	UTDOA
	
	
	

	
	UAOA
	
	
	

	
	E-CID
	
	
	

	
	Multi-RTT
	
	
	



System level simulation results
In this section, we will provide the detailed simulation results of horizontal CDF errors under the agreed percentile points.
Scenario 1 – Indoor Open Office
The text proposal capturing our results for scenario 1 is provided in appendix.
Simulation results
Table 3 to Table 8 show the simulation results for indoor open office, including DL, UL, and DL+UL combined with FR1 and FR2. The parameters corresponding each source can be found in the Appendix.
[bookmark: _Ref888245]Table 3 CDF error of InH for DL-only positioning in FR1
	
	
	Source
	50%
	67%
	80%
	90%

	FR1
	InH
	HW1 InH FR1
	1.1
	1.5
	2.4
	5.7

	
	
	HW2 InH FR1
	2.0
	2.9
	4.6
	8.1

	
	
	HW3 InH FR1
	2.0
	2.9
	4.6
	7.9

	
	
	HW4 InH FR1
	7.5
	10.1
	13.0
	16.0

	
	
	HW5 InH FR1
	0.37
	0.40
	0.45
	0.70

	
	
	HW6 InH FR1
	0.42
	0.51
	0.66
	1.72

	
	
	HW7 InH FR1
	0.43
	0.52
	0.70
	1.72

	
	
	HW8 InH FR1
	4.0
	5.4
	7.2
	9.7

	
	
	HW9 InH FR1
	11.2
	15.1
	19.8
	24.9

	
	
	HW10 InH FR1
	11.2
	15.1
	19.7
	25.3

	
	
	HW11 InH FR1
	11.1
	14.4
	18.9
	23.9

	
	
	HW12 InH FR1
	12.0
	17.0
	22.0
	28.8



Table 4 CDF error of InH for DL-only positioning in FR2
	
	
	Source
	50%
	67%
	80%
	90%

	FR2
	InH
	HW13 InH FR2
	1.1
	1.6
	2.4
	4.8

	
	
	HW14 InH FR2
	0.2
	0.4
	0.7
	1.4

	
	
	HW15 InH FR2
	15.9
	21.7
	29.1
	38.5

	
	
	HW16 InH FR2
	15.8
	21.7
	29.1
	38.1

	
	
	HW17 InH FR2
	0.6
	1.0
	1.8
	3.8

	
	
	HW18 InH FR2
	0.6
	1.0
	1.6
	3.6



Table 5 CDF error of InH for UL-only positioning in FR1
	
	
	Source
	50%
	67%
	80%
	90%

	FR1
	InH
	HW1 InH FR1
	1.2
	2.0
	3.3
	5.5

	
	
	HW2 InH FR1
	2.5
	3.7
	5.3
	8.3

	
	
	HW3 InH FR1
	2.5
	3.7
	5.5
	7.8

	
	
	HW4 InH FR1
	13.4
	17.0
	20.4
	28.1

	
	
	HW5 InH FR1
	0.08
	0.1
	0.2
	0.5

	
	
	HW6 InH FR1
	0.2
	0.3
	0.5
	0.9

	
	
	HW7 InH FR1
	0.2
	0.3
	0.5
	1.2

	
	
	HW8 InH FR1
	4.4
	6.0
	9.6
	18.3

	
	
	HW9 InH FR1
	15.6
	21.3
	29.0
	39.9

	
	
	HW10 InH FR1
	15.7
	21.4
	28.6
	37.9

	
	
	HW11 InH FR1
	15.8
	21.4
	27.8
	37.8

	
	
	HW12 InH FR1
	16.6
	21.9
	29.4
	38.7

	
	
	HW13 InH FR1
	0.2
	0.4
	1.6
	3.5

	
	
	HW14 InH FR1
	0.2
	0.4
	1.6
	3.5

	
	
	HW15 InH FR1
	0.2
	0.5
	1.6
	3.6

	
	
	HW16 InH FR1
	0.3
	0.7
	2.1
	4.2



Table 6 CDF error of InH for UL-only positioning in FR2
	
	
	Source
	50%
	67%
	80%
	90%

	FR2
	InH
	HW17 InH FR2
	1.1
	1.7
	2.4
	4.6

	
	
	HW18 InH FR2
	0.2
	0.4
	0.6
	1.3

	
	
	HW19 InH FR2
	15.8
	21.7
	29.1
	38.0

	
	
	HW20 InH FR2
	15.9
	21.7
	28.6
	38.3

	
	
	HW21 InH FR2
	0.6
	1.0
	1.8
	4.5

	
	
	HW22 InH FR2
	0.6
	1.0
	1.6
	3.8



Table 7 CDF error of InH for DL+UL positioning in FR1
	
	
	Source
	50%
	67%
	80%
	90%

	FR1
	InH
	HW1 InH FR1
	0.5
	0.7
	0.8
	1.1

	
	
	HW2 InH FR1
	0.8
	1.2
	1.7
	2.1

	
	
	HW3 InH FR1
	0.8
	1.2
	1.7
	2.1

	
	
	HW4 InH FR1
	8.8
	10.7
	12.3
	14.6

	
	
	HW5 InH FR1
	0.1
	0.1
	0.2
	0.3

	
	
	HW6 InH FR1
	0.1
	0.2
	0.3
	0.5

	
	
	HW7 InH FR1
	0.1
	0.2
	0.3
	0.5

	
	
	HW8 InH FR1
	2.2
	3.3
	4.4
	5.8

	
	
	HW9 InH FR1
	0.6
	0.7
	0.9
	1.0

	
	
	HW10 InH FR1
	1.1
	1.4
	1.8
	2.2

	
	
	HW11 InH FR1
	1.1
	1.4
	1.8
	2.1

	
	
	HW12 InH FR1
	5.2
	7.4
	9.5
	11.0

	
	
	HW13 InH FR1
	0.04
	0.05
	0.06
	0.1

	
	
	HW14 InH FR1
	0.08
	0.1
	0.2
	0.3

	
	
	HW15 InH FR1
	0.09
	0.1
	0.2
	0.3

	
	
	HW16 InH FR1
	2.6
	4.0
	5.6
	7.2



[bookmark: _Ref888251]Table 8 CDF error of InH for DL+UL positioning in FR2
	
	
	Source
	50%
	67%
	80%
	90%

	FR2
	InH
	HW17 InH FR2
	0.8
	1.0
	1.1
	1.3

	
	
	HW18 InH FR2
	0.3
	0.4
	0.6
	1.0

	
	
	HW19 InH FR2
	0.8
	1.0
	1.1
	1.3

	
	
	HW20 InH FR2
	0.2
	0.4
	0.7
	1.4



Summary of results for Scenario 1
For indoor open office scenario, all techniques can meet the regulatory requirements. Timing-based positioning techniques can meet the commercial requirement only without network synchronization error and with sufficient bandwidth, e.g., >= 50MHz. Angle-based positioning technique can meet the commercial requirement without synchronization or bandwidth requirement. RTT-based positioning can meet the commercial requirements without synchronization requirement, but with sufficient bandwidth. Super resolution can significantly boost the performance for both timing-based and RTT-based techniques.

Scenario 2 – Urban micro
The text proposal capturing our results for scenario 2 is provided in appendix.
Simulation results
Table 9 to Table 14 show the simulation results for urban micro, including DL, UL, and DL+UL combined with FR1 and FR2. The parameters corresponding each source can be found in the Appendix.
[bookmark: _Ref888334]Table 9 CDF error of UMi for DL-only positioning in FR1
	
	
	Source
	50%
	67%
	80%
	90%

	FR1
	UMi
	HW1 UMi FR1
	1.2
	1.6
	3.5
	9.1

	
	
	HW2 UMi FR1
	2.0
	2.8
	5.5
	11.0

	
	
	HW3 UMi FR1
	2.0
	2.8
	4.5
	11.0

	
	
	HW4 UMi FR1
	15.8
	21.7
	29.8
	40.3

	
	
	HW5 UMi FR1
	0.6
	1.1
	3.0
	9.9

	
	
	HW6 UMi FR1
	1.1
	2.1
	4.1
	9.9

	
	
	HW7 UMi FR1
	1.1
	2.1
	5.0
	9.8

	
	
	HW8 UMi FR1
	12.9
	18.5
	25.8
	38.5

	
	
	HW9 UMi FR1
	16.6
	22.4
	30.4
	47.6

	
	
	HW10 UMi FR1
	17.2
	23.5
	31.1
	47.6

	
	
	HW11 UMi FR1
	16.6
	21.8
	28.8
	42.6

	
	
	HW12 UMi FR1
	23.1
	30.5
	41.2
	57.8



Table 10 CDF error of UMi for DL-only positioning in FR2
	
	
	Source
	50%
	67%
	80%
	90%

	FR2
	UMi
	HW13 UMi FR2
	2.4
	4.4
	7.9
	17.5

	
	
	HW14 UMi FR2
	1.3
	3.0
	5.7
	9.7

	
	
	HW15 UMi FR2
	14.8
	19.3
	23.8
	29.5

	
	
	HW16 UMi FR2
	14.2
	18.5
	22.2
	26.9

	
	
	HW17 UMi FR2
	21.9
	36.3
	52.3
	77.6

	
	
	HW18 UMi FR2
	23.2
	36.7
	53.6
	77.5



Table 11 CDF error of UMi for UL-only positioning in FR1
	
	
	Source
	50%
	67%
	80%
	90%

	FR1
	UMi
	HW1 UMi FR1
	1.9
	1.5
	2.3
	4.6

	
	
	HW2 UMi FR1
	2.2
	2.9
	4.4
	7.7

	
	
	HW3 UMi FR1
	2.1
	2.9
	4.6
	8.2

	
	
	HW4 UMi FR1
	17.3
	23.7
	33.3
	45.5

	
	
	HW5 UMi FR1
	0.3
	0.5
	1.2
	3.4

	
	
	HW6 UMi FR1
	0.8
	1.4
	2.4
	5.4

	
	
	HW7 UMi FR1
	0.8
	1.5
	2.6
	6.7

	
	
	HW8 UMi FR1
	12.6
	17.9
	24.8
	35.8

	
	
	HW9 UMi FR1
	17.3
	23.4
	30.4
	40.2

	
	
	HW10 UMi FR1
	17.6
	23.0
	30.4
	41.5

	
	
	HW11 UMi FR1
	17.8
	23.3
	30.0
	40.8

	
	
	HW12 UMi FR1
	24.8
	34.5
	43.8
	55.6

	
	
	HW13 UMi FR1
	15.7
	26.6
	41.8
	63.8

	
	
	HW14 UMi FR1
	15.3
	24.8
	36.6
	60.5

	
	
	HW15 UMi FR1
	16.9
	26.6
	41.7
	61.6

	
	
	HW16 UMi FR1
	19.6
	31.3
	47.5
	65.3



Table 12 CDF error of UMi for UL-only positioning in FR2
	
	
	Source
	50%
	67%
	80%
	90%

	FR2
	UMi
	HW17 UMi FR2
	7.8
	18.3
	29.5
	48.0

	
	
	HW18 UMi FR2
	3.5
	6.3
	11.1
	18.3

	
	
	HW19 UMi FR2
	18.4
	25.2
	36.9
	52.7

	
	
	HW20 UMi FR2
	15.2
	19.7
	24.4
	30.1

	
	
	HW21 UMi FR2
	25.3
	44.4
	60.8
	85.5

	
	
	HW22 UMi FR2
	29.1
	48.6
	68.2
	95.4



Table 13 CDF error of UMi for DL+UL positioning in FR1
	
	
	Source
	50%
	67%
	80%
	90%

	FR1
	UMi
	HW1 UMi FR1
	1.0
	1.5
	3.0
	11.3

	
	
	HW2 UMi FR1
	1.6
	2.2
	3.3
	11.2

	
	
	HW3 UMi FR1
	1.6
	2.2
	4.6
	16.7

	
	
	HW4 UMi FR1
	8.9
	13.6
	18.2
	28.3

	
	
	HW5 UMi FR1
	0.7
	1.4
	3.1
	12.1

	
	
	HW6 UMi FR1
	0.7
	1.4
	3.2
	10.1

	
	
	HW7 UMi FR1
	0.7
	1.6
	4.3
	16.2

	
	
	HW8 UMi FR1
	2.2
	3.8
	14.7
	32.7

	
	
	HW9 UMi FR1
	1.2
	2.0
	6.4
	46.7

	
	
	HW10 UMi FR1
	2.2
	3.7
	10.3
	52.0

	
	
	HW11 UMi FR1
	2.2
	3.2
	6.5
	26.6

	
	
	HW12 UMi FR1
	14.1
	18.2
	24.0
	36.2

	
	
	HW13 UMi FR1
	0.4
	1.9
	9.6
	50.7

	
	
	HW14 UMi FR1
	0.8
	2.7
	9.4
	40.6

	
	
	HW15 UMi FR1
	0.9
	2.4
	8.5
	39.1

	
	
	HW16 UMi FR1
	9.5
	17.3
	28.0
	53.5



[bookmark: _Ref888347]Table 14 CDF error of UMi for DL+UL positioning in FR2
	
	
	Source
	50%
	67%
	80%
	90%

	FR2
	UMi
	HW17 UMi FR2
	1.9
	6.5
	15.4
	39.3

	
	
	HW18 UMi FR2
	0.9
	6.4
	18.9
	39.1

	
	
	HW19 UMi FR2
	5.6
	12.5
	21.9
	33.7

	
	
	HW20 UMi FR2
	2.4
	4.8
	8.2
	12.7



Summary of results for Scenario 2
For urban micro scenario, timing-based and RTT-based techniques can meet the regulatory requirements. Timing-based positioning techniques can meet the commercial requirement only without network synchronization error and with sufficient bandwidth, e.g., >= 50MHz. RTT-based positioning can meet the commercial requirement without synchronization requirement, but with sufficient bandwidth. Super resolution can offer the limited performance gain for both timing-based and RTT-based techniques.

Scenario 3 – Urban macro
The text proposal capturing our results for scenario 3 is provided in appendix.
Simulation results
Table 15 to Table 17 show the simulation results for indoor open office, including DL, UL, and DL+UL, respectively only in FR1. The parameters corresponding each source can be found in the Appendix.
[bookmark: _Ref888396]Table 15 CDF error of UMa for DL-only positioning in FR1
	
	
	Source
	50%
	67%
	80%
	90%

	FR1
	UMa indoor
	HW1 UMa FR1
	1.1
	1.6
	6.0
	27.9

	
	
	HW2 UMa FR1
	1.9
	2.8
	8.6
	40.6

	
	
	HW3 UMa FR1
	2.2
	3.1
	10.0
	46.8

	
	
	HW4 UMa FR1
	18.7
	26.0
	38.9
	81.1

	
	
	HW5 UMa FR1
	0.7
	1.6
	13.9
	23

	
	
	HW6 UMa FR1
	1.2
	1.8
	7.4
	42

	
	
	HW7 UMa FR1
	1.2
	1.8
	4.7
	31

	
	
	HW8 UMa FR1
	13
	23
	37
	87

	
	
	HW9 UMa FR1
	18
	24
	36
	65

	
	
	HW10 UMa FR1
	17
	26
	35
	61

	
	
	HW11 UMa FR1
	17
	25
	34
	73

	
	
	HW12 UMa FR1
	25
	34
	46
	78

	
	UMa outdoor
	HW1 UMa FR1
	1.1
	1.5
	3.5
	62.4

	
	
	HW2 UMa FR1
	1.9
	2.5
	5.7
	16.5

	
	
	HW3 UMa FR1
	2.2
	2.8
	7.9
	32.1

	
	
	HW4 UMa FR1
	16.3
	22.9
	34.0
	68.4

	
	
	HW5 UMa FR1
	0.7
	1.1
	4.7
	23

	
	
	HW6 UMa FR1
	1.2
	1.8
	4.7
	17

	
	
	HW7 UMa FR1
	1.2
	1.8
	4.7
	17

	
	
	HW8 UMa FR1
	11
	18
	27
	53

	
	
	HW9 UMa FR1
	15
	20
	27
	42

	
	
	HW10 UMa FR1
	16
	23
	28
	40

	
	
	HW11 UMa FR1
	17
	23
	31
	55

	
	
	HW12 UMa FR1
	23
	30
	42
	62



Table 16 CDF error of UMa for UL-only positioning in FR1
	
	
	Source
	50%
	67%
	80%
	90%

	FR1
	UMa indoor
	HW1 UMa FR1
	1.3
	2.3
	6.7
	50.5

	
	
	HW2 UMa FR1
	2.2
	3.2
	7.1
	37.0

	
	
	HW3 UMa FR1
	2.5
	4.4
	12.3
	42.6

	
	
	HW4 UMa FR1
	19.4
	28.8
	46.5
	82.6

	
	
	HW5 UMa FR1
	0.5
	1.1
	6.1
	101.4

	
	
	HW6 UMa FR1
	1.2
	2.8
	16.6
	50.1

	
	
	HW7 UMa FR1
	1.1
	2.5
	10.0
	38.9

	
	
	HW8 UMa FR1
	13.0
	20.3
	39.5
	75.9

	
	
	HW9 UMa FR1
	19.0
	29.4
	49.8
	96.5

	
	
	HW10 UMa FR1
	20.0
	27.8
	41.6
	67.7

	
	
	HW11 UMa FR1
	19.5
	26.8
	40.0
	70.8

	
	
	HW12 UMa FR1
	28.4
	39.3
	53.3
	82.6

	
	
	HW13 UMa FR1
	61.8
	117.5
	168.6
	254.7

	
	
	HW14 UMa FR1
	65.3
	96.4
	144.6
	224.1

	
	
	HW15 UMa FR1
	64.6
	111.1
	165.8
	274.1

	
	
	HW16 UMa FR1
	82.3
	129.1
	199.4
	288.3

	
	UMa outdoor
	HW1 UMa FR1
	1.1
	1.6
	3.5
	15.6

	
	
	HW2 UMa FR1
	2.1
	3.1
	4.9
	16.2

	
	
	HW3 UMa FR1
	2.2
	3.2
	6.2
	29.3

	
	
	HW4 UMa FR1
	20.1
	26.8
	43.0
	67.0

	
	
	HW5 UMa FR1
	0.6
	1.3
	5.7
	23.0

	
	
	HW6 UMa FR1
	1.1
	1.8
	5.6
	20.7

	
	
	HW7 UMa FR1
	1.2
	2.3
	10.7
	43.7

	
	
	HW8 UMa FR1
	13.4
	21.7
	40.9
	89.1

	
	
	HW9 UMa FR1
	17.4
	23.1
	31.6
	44.2

	
	
	HW10 UMa FR1
	18.4
	23.9
	31.6
	49.1

	
	
	HW11 UMa FR1
	18.9
	25.1
	34.2
	58.1

	
	
	HW12 UMa FR1
	26.9
	36.3
	53.4
	82.5

	
	
	HW13 UMa FR1
	53.8
	92.3
	147.2
	210.4

	
	
	HW14 UMa FR1
	56.8
	91.2
	133.9
	211.7

	
	
	HW15 UMa FR1
	49.0
	76.8
	123.3
	164.6

	
	
	HW16 UMa FR1
	58.8
	94.5
	144.3
	198.1 



[bookmark: _Ref888401]Table 17 CDF error of UMa for DL+UL positioning in FR1
	
	
	Source
	50%
	67%
	80%
	90%

	FR1
	UMa indoor
	HW1 UMa FR1
	3.7
	10.8
	37.5
	71.3

	
	
	HW2 UMa FR1
	4.2
	12.6
	37.2
	114.4

	
	
	HW3 UMa FR1
	6.0
	16.0
	33.7
	112.6

	
	
	HW4 UMa FR1
	12.9
	21.1
	43.3
	124.9

	
	
	HW5 UMa FR1
	3.7
	12.4
	36.6
	73.4

	
	
	HW6 UMa FR1
	4.6
	12.4
	38.5
	114.4

	
	
	HW7 UMa FR1
	6.1
	18.0
	40.5
	105.4

	
	
	HW8 UMa FR1
	8.0
	20.7
	52.8
	128.7

	
	UMa outdoor
	HW1 UMa FR1
	5.7
	12.2
	29.8
	70.3

	
	
	HW2 UMa FR1
	6.5
	15.2
	30.8
	73.2

	
	
	HW3 UMa FR1
	6.3
	22.3
	53.9
	100.8

	
	
	HW4 UMa FR1
	15.6
	31.3
	54.7
	105.9

	
	
	HW5 UMa FR1
	5.7
	12.4
	36.6
	73.4

	
	
	HW6 UMa FR1
	6.4
	15.2
	33.0
	75.6

	
	
	HW7 UMa FR1
	6.5
	23.0
	57.3
	106.2

	
	
	HW8 UMa FR1
	11.9
	32.8
	58.0
	115.6



Summary of results for Scenario 3
For urban macro scenario, OTDOA can meet the regulatory requirement for both indoor and outdoor UEs. UTDOA cases can meet the regulatory requirement for both indoor and outdoor UEs except for 5MHz with synchronization error (HW12 UMa FR1). E-CID cases can meet the regulatory requirements for both indoor and outdoor UEs for half of the cases.

Conclusion
[bookmark: _Ref129681832]In this contribution, we provide our simulation results for the techniques agreed in the SI. Based on the simulation, we have the following proposal.
Proposal: Capture in TR 38.855 the TPs in Appendix A.
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Appendix A: Evaluation results according to agreed template
=========================== Unchanged part omitted ============================
8.1.1 System simulations for Indoor office scenario
	Parameter
	HW1 InH, FR1
	HW2 InH, FR1
	HW3 InH, FR1
	HW4 InH, FR1
	HW5 InH, FR1
	HW6 InH, FR1
	HW7 InH, FR1
	HW8 InH, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 

	Reference signal (type of sequence, number of ports, …) 
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port

	Number of sites
	12
	12
	12
	12
	12
	12
	12
	12

	Number of symbols used per occasion
	8
	8
	8
	8
	8
	8
	8
	8

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm

	Network synchronization assumptions
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	
	
	
	
	



	Parameter
	HW9 InH, FR1
	HW10 InH, FR1
	HW11 InH, FR1
	HW12 InH, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 

	Reference signal (type of sequence, number of ports, …) 
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port

	Number of sites
	12
	12
	12
	12

	Number of symbols used per occasion
	8
	8
	8
	8

	number of occasions used per positioning estimate
	4
	4
	4
	4

	Power-boosting level
	7.8dB
	7.8dB
	7.8dB
	7.8dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm

	Network synchronization assumptions
	Sync error 50ns
	Sync error 50ns
	Sync error 50ns
	Sync error 50ns

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	



	Parameter
	HW13 InH, FR2
	HW14 InH FR2
	HW15 InH, FR2
	HW16 InH FR2
	HW17 InH FR2
	HW18 InH FR2

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	30GHz
	30GHz
	30GHz
	30GHz
	30GHz
	30GHz

	Subcarrier spacing
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	400MHz
	100MHz
	400MHz
	100MHz
	400MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 

	Reference signal (type of sequence, number of ports, …) 
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port

	Number of sites
	12
	12
	12
	12
	12
	12

	Number of symbols used per occasion
	8
	8
	8
	8
	8
	8

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4

	Power-boosting level
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Regular
	Regular

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	OTDOA, Tylor expansion
	OTDOA, Tylor expansion
	OTDOA, Tylor expansion
	OTDOA, Tylor expansion
	ML estimation based on PDP
	ML estimation based on PDP

	Network synchronization assumptions
	Sync error 0ns
	Sync error 0ns
	Sync error 50ns
	Sync error 50ns
	Sync error 0ns
	Sync error 0ns

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	BPL with Largest RSRP 
	BPL with Largest RSRP
	BPL with Largest RSRP
	BPL with Largest RSRP
	8 TX-beam sweeping, RX beam in the largest RSRP BPL
	8 TX-beam sweeping, RX beam in the largest RSRP BPL

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook

	Additional notes, if any
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	Source
	50%
	67%
	80%
	90%

	FR1
	InH
	HW1 InH FR1
	1.1
	1.5
	2.4
	5.7

	
	
	HW2 InH FR1
	2.0
	2.9
	4.6
	8.1

	
	
	HW3 InH FR1
	2.0
	2.9
	4.6
	7.9

	
	
	HW4 InH FR1
	7.5
	10.1
	13.0
	16.0

	
	
	HW5 InH FR1
	0.37
	0.40
	0.45
	0.70

	
	
	HW6 InH FR1
	0.42
	0.51
	0.66
	1.72

	
	
	HW7 InH FR1
	0.43
	0.52
	0.70
	1.72

	
	
	HW8 InH FR1
	4.0
	5.4
	7.2
	9.7

	
	
	HW9 InH FR1
	11.2
	15.1
	19.8
	24.9

	
	
	HW10 InH FR1
	11.2
	15.1
	19.7
	25.3

	
	
	HW11 InH FR1
	11.1
	14.4
	18.9
	23.9

	
	
	HW12 InH FR1
	12.0
	17.0
	22.0
	28.8



	
	
	Source
	50%
	67%
	80%
	90%

	FR2
	InH
	HW13 InH FR2
	1.1
	1.6
	2.4
	4.8

	
	
	HW14 InH FR2
	0.2
	0.4
	0.7
	1.4

	
	
	HW15 InH FR2
	15.9
	21.7
	29.1
	38.5

	
	
	HW16 InH FR2
	15.8
	21.7
	29.1
	38.1

	
	
	HW17 InH FR2
	0.6
	1.0
	1.8
	3.8

	
	
	HW18 InH FR2
	0.6
	1.0
	1.6
	3.6



8.1.2 System simulations for UMi scenario
	Parameter
	HW1 UMi, FR1
	HW2 UMi, FR1
	HW3 UMi, FR1
	HW4 UMi, FR1
	HW5 UMi, FR1
	HW6 UMi, FR1
	HW7 UMi, FR1
	HW8 UMi, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 

	Reference signal (type of sequence, number of ports, …) 
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port

	Number of sites
	19
	19
	19
	19
	19
	19
	19
	19

	Number of symbols used per occasion
	8
	8
	8
	8
	8
	8
	8
	8

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm

	Network synchronization assumptions
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	
	
	
	
	



	Parameter
	HW9 UMi, FR1
	HW10 UMi FR1
	HW11 UMi, FR1
	HW12 UMi, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 

	Reference signal (type of sequence, number of ports, …) 
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port

	Number of sites
	19
	19
	19
	19

	Number of symbols used per occasion
	8
	8
	8
	8

	number of occasions used per positioning estimate
	4
	4
	4
	4

	Power-boosting level
	7.8dB
	7.8dB
	7.8dB
	7.8dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm

	Network synchronization assumptions
	Sync error 50ns
	Sync error 50ns
	Sync error 50ns
	Sync error 50ns

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	



	Parameter
	HW13 UMi, FR2
	HW14 UMi FR2
	HW15 UMi, FR2
	HW16 UMi, FR2
	HW17 UMi FR2
	HW18 UMi FR2

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	30GHz
	30GHz
	30GHz
	30GHz
	30GHz
	30GHz

	Subcarrier spacing
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	400MHz
	100MHz
	400MHz
	100MHz
	400MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 

	Reference signal (type of sequence, number of ports, …) 
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port

	Number of sites
	7
	7
	7
	7
	7
	7

	Number of symbols used per occasion
	8
	8
	8
	8
	8
	8

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4

	Power-boosting level
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Regular
	Regular

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	OTDOA, Tylor expansion
	OTDOA, Tylor expansion
	OTDOA, Tylor expansion
	OTDOA, Tylor expansion
	ML estimation based on PDP
	ML estimation based on PDP

	Network synchronization assumptions
	Sync error 0ns
	Sync error 0ns
	Sync error 50ns
	Sync error 50ns
	Sync error 0ns
	Sync error 0ns

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	BPL with Largest RSRP 
	BPL with Largest RSRP
	BPL with Largest RSRP
	BPL with Largest RSRP
	8 TX-beam sweeping, RX beam in the largest RSRP BPL
	8 TX-beam sweeping, RX beam in the largest RSRP BPL

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook

	Additional notes, if any
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	Source
	50%
	67%
	80%
	90%

	FR1
	UMi
	HW1 UMi FR1
	1.2
	1.6
	3.5
	9.1

	
	
	HW2 UMi FR1
	2.0
	2.8
	5.5
	11.0

	
	
	HW3 UMi FR1
	2.0
	2.8
	4.5
	11.0

	
	
	HW4 UMi FR1
	15.8
	21.7
	29.8
	40.3

	
	
	HW5 UMi FR1
	0.6
	1.1
	3.0
	9.9

	
	
	HW6 UMi FR1
	1.1
	2.1
	4.1
	9.9

	
	
	HW7 UMi FR1
	1.1
	2.1
	5.0
	9.8

	
	
	HW8 UMi FR1
	12.9
	18.5
	25.8
	38.5

	
	
	HW9 UMi FR1
	16.6
	22.4
	30.4
	47.6

	
	
	HW10 UMi FR1
	17.2
	23.5
	31.1
	47.6

	
	
	HW11 UMi FR1
	16.6
	21.8
	28.8
	42.6

	
	
	HW12 UMi FR1
	23.1
	30.5
	41.2
	57.8



	
	
	Source
	50%
	67%
	80%
	90%

	FR2
	UMi
	HW13 UMi FR2
	2.4
	4.4
	7.9
	17.5

	
	
	HW14 UMi FR2
	1.3
	3.0
	5.7
	9.7

	
	
	HW15 UMi FR2
	14.8
	19.3
	23.8
	29.5

	
	
	HW16 UMi FR2
	14.2
	18.5
	22.2
	26.9

	
	
	HW17 UMi FR2
	21.9
	36.3
	52.3
	77.6

	
	
	HW18 UMi FR2
	23.2
	36.7
	53.6
	77.5



8.1.3 System simulations for UMa scenario
	Parameter
	HW1 UMa, FR1
	HW2 UMa, FR1
	HW3 UMa, FR1
	HW4 UMa, FR1
	HW5 UMa, FR1
	HW6 UMa, FR1
	HW7 UMa, FR1
	HW8 UMa, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 

	Reference signal (type of sequence, number of ports, …) 
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port

	Number of sites
	19
	19
	19
	19
	19
	19
	19
	19

	Number of symbols used per occasion
	8
	8
	8
	8
	8
	8
	8
	8

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB
	7.8dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm

	Network synchronization assumptions
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	
	
	
	
	



	Parameter
	HW9 UMa, FR1
	HW10 UMa, FR1
	HW11 UMa, FR1
	HW12 UMa, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-6 
	Comb-6 
	Comb-6 
	Comb-6 

	Reference signal (type of sequence, number of ports, …) 
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port
	PRS: Gold, 1-port

	Number of sites
	19
	19
	19
	19

	Number of symbols used per occasion
	8
	8
	8
	8

	number of occasions used per positioning estimate
	4
	4
	4
	4

	Power-boosting level
	7.8dB
	7.8dB
	7.8dB
	7.8dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm
	OTDOA, Guass-Newton algorithm

	Network synchronization assumptions
	Sync error 50ns
	Sync error 50ns
	Sync error 50ns
	Sync error 50ns

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
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	Source
	50%
	67%
	80%
	90%

	FR1
	UMa indoor
	HW1 UMa FR1
	1.1
	1.6
	6.0
	27.9

	
	
	HW2 UMa FR1
	1.9
	2.8
	8.6
	40.6

	
	
	HW3 UMa FR1
	2.2
	3.1
	10.0
	46.8

	
	
	HW4 UMa FR1
	18.7
	26.0
	38.9
	81.1

	
	
	HW5 UMa FR1
	0.7
	1.6
	13.9
	23

	
	
	HW6 UMa FR1
	1.2
	1.8
	7.4
	42

	
	
	HW7 UMa FR1
	1.2
	1.8
	4.7
	31

	
	
	HW8 UMa FR1
	13
	23
	37
	87

	
	
	HW9 UMa FR1
	18
	24
	36
	65

	
	
	HW10 UMa FR1
	17
	26
	35
	61

	
	
	HW11 UMa FR1
	17
	25
	34
	73

	
	
	HW12 UMa FR1
	25
	34
	46
	78

	
	UMa outdoor
	HW1 UMa FR1
	1.1
	1.5
	3.5
	62.4

	
	
	HW2 UMa FR1
	1.9
	2.5
	5.7
	16.5

	
	
	HW3 UMa FR1
	2.2
	2.8
	7.9
	32.1

	
	
	HW4 UMa FR1
	16.3
	22.9
	34.0
	68.4

	
	
	HW5 UMa FR1
	0.7
	1.1
	4.7
	23

	
	
	HW6 UMa FR1
	1.2
	1.8
	4.7
	17

	
	
	HW7 UMa FR1
	1.2
	1.8
	4.7
	17

	
	
	HW8 UMa FR1
	11
	18
	27
	53

	
	
	HW9 UMa FR1
	15
	20
	27
	42

	
	
	HW10 UMa FR1
	16
	23
	28
	40

	
	
	HW11 UMa FR1
	17
	23
	31
	55

	
	
	HW12 UMa FR1
	23
	30
	42
	62



1.1 
1.2 
8.2.1 System simulations for Indoor office scenario
	Parameter
	HW1 InH, FR1
	HW2 InH, FR1
	HW3 InH, FR1
	HW4 InH, FR1
	HW5 InH, FR1
	HW6 InH, FR1
	HW7 InH, FR1
	HW8 InH, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 

	Reference signal (type of sequence, number of ports, …) 
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port

	Number of sites
	12
	12
	12
	12
	12
	12
	12
	12

	Number of symbols used per occasion
	4
	4
	4
	4
	4
	4
	4
	4

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Super resolution
	Super resolution
	Super resolution
	Super resolution

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm

	Network synchronization assumptions
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	
	
	
	
	



	Parameter
	HW9 InH, FR1
	HW10 InH, FR1
	HW11 InH, FR1
	HW12 InH, FR1
	HW13 InH, FR1
	HW14 InH, FR1
	HW15 InH, FR1
	HW16 InH, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 

	Reference signal (type of sequence, number of ports, …) 
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port

	Number of sites
	12
	12
	12
	12
	12
	12
	12
	12

	Number of symbols used per occasion
	4
	4
	4
	4
	4
	4
	4
	4

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Regular
	Regular
	Regular
	Regular

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UAOA, PSO algorithm
	UAOA, PSO algorithm
	UAOA, PSO algorithm
	UAOA, PSO algorithm

	Network synchronization assumptions
	Sync error 50ns
	Sync error 50ns
	Sync error 50ns
	Sync error 50ns
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	
	
	
	
	



	Parameter
	HW17 InH, FR2
	HW18 InH FR2
	HW19 InH, FR2
	HW20 InH FR2
	HW21 InH FR2
	HW22 InH FR2

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	30GHz
	30GHz
	30GHz
	30GHz
	30GHz
	30GHz

	Subcarrier spacing
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	400MHz
	100MHz
	400MHz
	100MHz
	400MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-4
	Comb-4
	Comb-4
	Comb-4
	Comb-4
	Comb-4

	Reference signal (type of sequence, number of ports, …) 
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port

	Number of sites
	12
	12
	12
	12
	12
	12

	Number of symbols used per occasion
	4
	4
	4
	4
	4
	4

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4

	Power-boosting level
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Regular
	Regular

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	UTDOA, Tylor expansion
	UTDOA, Tylor expansion
	UTDOA, Tylor expansion
	UTDOA, Tylor expansion
	ML estimation based on PDP
	ML estimation based on PDP

	Network synchronization assumptions
	Sync error 0ns
	Sync error 0ns
	Sync error 50ns
	Sync error 50ns
	Sync error 0ns
	Sync error 0ns

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	BPL with Largest RSRP
	BPL with Largest RSRP
	BPL with Largest RSRP
	BPL with Largest RSRP
	8 TX-beam sweeping, RX beam in the largest RSRP BPL
	8 TX-beam sweeping, RX beam in the largest RSRP BPL

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook

	Additional notes, if any
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	Source
	50%
	67%
	80%
	90%

	FR1
	InH
	HW1 InH FR1
	1.2
	2.0
	3.3
	5.5

	
	
	HW2 InH FR1
	2.5
	3.7
	5.3
	8.3

	
	
	HW3 InH FR1
	2.5
	3.7
	5.5
	7.8

	
	
	HW4 InH FR1
	13.4
	17.0
	20.4
	28.1

	
	
	HW5 InH FR1
	0.08
	0.1
	0.2
	0.5

	
	
	HW6 InH FR1
	0.2
	0.3
	0.5
	0.9

	
	
	HW7 InH FR1
	0.2
	0.3
	0.5
	1.2

	
	
	HW8 InH FR1
	4.4
	6.0
	9.6
	18.3

	
	
	HW9 InH FR1
	15.6
	21.3
	29.0
	39.9

	
	
	HW10 InH FR1
	15.7
	21.4
	28.6
	37.9

	
	
	HW11 InH FR1
	15.8
	21.4
	27.8
	37.8

	
	
	HW12 InH FR1
	16.6
	21.9
	29.4
	38.7

	
	
	HW13 InH FR1
	0.2
	0.4
	1.6
	3.5

	
	
	HW14 InH FR1
	0.2
	0.4
	1.6
	3.5

	
	
	HW15 InH FR1
	0.2
	0.5
	1.6
	3.6

	
	
	HW16 InH FR1
	0.3
	0.7
	2.1
	4.2



	
	
	Source
	50%
	67%
	80%
	90%

	FR2
	InH
	HW17 InH FR2
	1.1
	1.7
	2.4
	4.6

	
	
	HW18 InH FR2
	0.2
	0.4
	0.6
	1.3

	
	
	HW19 InH FR2
	15.8
	21.7
	29.1
	38.0

	
	
	HW20 InH FR2
	15.9
	21.7
	28.6
	38.3

	
	
	HW21 InH FR2
	0.6
	1.0
	1.8
	4.5

	
	
	HW22 InH FR2
	0.6
	1.0
	1.6
	3.8



8.2.2 System simulations for UMi scenario
	Parameter
	HW1 UMi, FR1
	HW2 UMi, FR1
	HW3 UMi, FR1
	HW4 UMi, FR1
	HW5 UMi, FR1
	HW6 UMi, FR1
	HW7 UMi, FR1
	HW8 UMi, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 

	Reference signal (type of sequence, number of ports, …) 
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port

	Number of sites
	19
	19
	19
	19
	19
	19
	19
	19

	Number of symbols used per occasion
	4
	4
	4
	4
	4
	4
	4
	4

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Super resolution
	Super resolution
	Super resolution
	Super resolution

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm

	Network synchronization assumptions
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	
	
	
	
	



	Parameter
	HW9 UMi, FR1
	HW10 UMi, FR1
	HW11 UMi, FR1
	HW12 UMi, FR1
	HW13 UMi, FR1
	HW14 UMi, FR1
	HW15 UMi, FR1
	HW16 UMi, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 

	Reference signal (type of sequence, number of ports, …) 
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port

	Number of sites
	19
	19
	19
	19
	19
	19
	19
	19

	Number of symbols used per occasion
	4
	4
	4
	4
	4
	4
	4
	4

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Regular
	Regular
	Regular
	Regular

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UAOA, 
PSO algorithm
	UAOA, 
PSO algorithm
	UAOA, 
PSO algorithm
	UAOA, 
PSO algorithm

	Network synchronization assumptions
	Sync error 50ns
	Sync error 50ns
	Sync error 50ns
	Sync error 50ns
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	
	
	
	
	



	Parameter
	HW17 UMi, FR2
	HW18 UMi FR2
	HW19 UMi, FR2
	HW20 UMi FR2
	HW21 UMi FR2
	HW22 UMi FR2

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency
	30GHz
	30GHz
	30GHz
	30GHz
	30GHz
	30GHz

	Subcarrier spacing
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	400MHz
	100MHz
	400MHz
	100MHz
	400MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 

	Reference signal (type of sequence, number of ports, …)
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port

	Number of sites
	7
	7
	7
	7
	7
	7

	Number of symbols used per occasion
	4
	4
	4
	4
	4
	4

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4

	Power-boosting level
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Regular
	Regular

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	UTDOA, Tylor expansion
	UTDOA, Tylor expansion
	UTDOA, Tylor expansion
	UTDOA, Tylor expansion
	ML estimation based on PDP
	ML estimation based on PDP

	Network synchronization assumptions
	Sync error 0ns
	Sync error 0ns
	Sync error 50ns
	Sync error 50ns
	Sync error 0ns
	Sync error 0ns

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	BPL with Largest RSRP
	BPL with Largest RSRP
	BPL with Largest RSRP
	BPL with Largest RSRP
	8 TX-beam sweeping, RX beam in the largest RSRP BPL
	8 TX-beam sweeping, RX beam in the largest RSRP BPL

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook

	Additional notes, if any
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	Source
	50%
	67%
	80%
	90%

	FR1
	UMi
	HW1 UMi FR1
	1.9
	1.5
	2.3
	4.6

	
	
	HW2 UMi FR1
	2.2
	2.9
	4.4
	7.7

	
	
	HW3 UMi FR1
	2.1
	2.9
	4.6
	8.2

	
	
	HW4 UMi FR1
	17.3
	23.7
	33.3
	45.5

	
	
	HW5 UMi FR1
	0.3
	0.5
	1.2
	3.4

	
	
	HW6 UMi FR1
	0.8
	1.4
	2.4
	5.4

	
	
	HW7 UMi FR1
	0.8
	1.5
	2.6
	6.7

	
	
	HW8 UMi FR1
	12.6
	17.9
	24.8
	35.8

	
	
	HW9 UMi FR1
	17.3
	23.4
	30.4
	40.2

	
	
	HW10 UMi FR1
	17.6
	23.0
	30.4
	41.5

	
	
	HW11 UMi FR1
	17.8
	23.3
	30.0
	40.8

	
	
	HW12 UMi FR1
	24.8
	34.5
	43.8
	55.6

	
	
	HW13 UMi FR1
	15.7
	26.6
	41.8
	63.8

	
	
	HW14 UMi FR1
	15.3
	24.8
	36.6
	60.5

	
	
	HW15 UMi FR1
	16.9
	26.6
	41.7
	61.6

	
	
	HW16 UMi FR1
	19.6
	31.3
	47.5
	65.3



	
	
	Source
	50%
	67%
	80%
	90%

	FR2
	UMi
	HW17 UMi FR2
	7.8
	18.3
	29.5
	48.0

	
	
	HW18 UMi FR2
	3.5
	6.3
	11.1
	18.3

	
	
	HW19 UMi FR2
	18.4
	25.2
	36.9
	52.7

	
	
	HW20 UMi FR2
	15.2
	19.7
	24.4
	30.1

	
	
	HW21 UMi FR2
	25.3
	44.4
	60.8
	85.5

	
	
	HW22 UMi FR2
	29.1
	48.6
	68.2
	95.4



8.2.3 System simulations for UMa scenario
	Parameter
	HW1 UMa, FR1
	HW2 UMa, FR1
	HW3 UMa, FR1
	HW4 UMa, FR1
	HW5 UMa, FR1
	HW6 UMa, FR1
	HW7 UMa, FR1
	HW8 UMa, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 

	Reference signal (type of sequence, number of ports, …) 
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port

	Number of sites
	19
	19
	19
	19
	19
	19
	19
	19

	Number of symbols used per occasion
	4
	4
	4
	4
	4
	4
	4
	4

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Super resolution
	Super resolution
	Super resolution
	Super resolution

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm

	Network synchronization assumptions
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	
	
	
	
	



	Parameter
	HW9 UMa, FR1
	HW10 UMa, FR1
	HW11 UMa, FR1
	HW12 UMa, FR1
	HW13 UMa, FR1
	HW14 UMa, FR1
	HW15 UMa, FR1
	HW16 UMa, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 
	Comb-4 

	Reference signal (type of sequence, number of ports, …) 
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port
	SRS: ZC, 1-port

	Number of sites
	19
	19
	19
	19
	19
	19
	19
	19

	Number of symbols used per occasion
	4
	4
	4
	4
	4
	4
	4
	4

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Regular
	Regular
	Regular
	Regular

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UTDOA, Chan’s algorithm
	UAOA, 
PSO algorithm
	UAOA, 
PSO algorithm
	UAOA, 
PSO algorithm
	UAOA, 
PSO algorithm

	Network synchronization assumptions
	Sync error 50ns
	Sync error 50ns
	Sync error 50ns
	Sync error 50ns
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
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	Source
	50%
	67%
	80%
	90%

	FR1
	UMa indoor
	HW1 UMa FR1
	1.3
	2.3
	6.7
	50.5

	
	
	HW2 UMa FR1
	2.2
	3.2
	7.1
	37.0

	
	
	HW3 UMa FR1
	2.5
	4.4
	12.3
	42.6

	
	
	HW4 UMa FR1
	19.4
	28.8
	46.5
	82.6

	
	
	HW5 UMa FR1
	0.5
	1.1
	6.1
	101.4

	
	
	HW6 UMa FR1
	1.2
	2.8
	16.6
	50.1

	
	
	HW7 UMa FR1
	1.1
	2.5
	10.0
	38.9

	
	
	HW8 UMa FR1
	13.0
	20.3
	39.5
	75.9

	
	
	HW9 UMa FR1
	19.0
	29.4
	49.8
	96.5

	
	
	HW10 UMa FR1
	20.0
	27.8
	41.6
	67.7

	
	
	HW11 UMa FR1
	19.5
	26.8
	40.0
	70.8

	
	
	HW12 UMa FR1
	28.4
	39.3
	53.3
	82.6

	
	
	HW13 UMa FR1
	61.8
	117.5
	168.6
	254.7

	
	
	HW14 UMa FR1
	65.3
	96.4
	144.6
	224.1

	
	
	HW15 UMa FR1
	64.6
	111.1
	165.8
	274.1

	
	
	HW16 UMa FR1
	82.3
	129.1
	199.4
	288.3

	
	UMa outdoor
	HW1 UMa FR1
	1.1
	1.6
	3.5
	15.6

	
	
	HW2 UMa FR1
	2.1
	3.1
	4.9
	16.2

	
	
	HW3 UMa FR1
	2.2
	3.2
	6.2
	29.3

	
	
	HW4 UMa FR1
	20.1
	26.8
	43.0
	67.0

	
	
	HW5 UMa FR1
	0.6
	1.3
	5.7
	23.0

	
	
	HW6 UMa FR1
	1.1
	1.8
	5.6
	20.7

	
	
	HW7 UMa FR1
	1.2
	2.3
	10.7
	43.7

	
	
	HW8 UMa FR1
	13.4
	21.7
	40.9
	89.1

	
	
	HW9 UMa FR1
	17.4
	23.1
	31.6
	44.2

	
	
	HW10 UMa FR1
	18.4
	23.9
	31.6
	49.1

	
	
	HW11 UMa FR1
	18.9
	25.1
	34.2
	58.1

	
	
	HW12 UMa FR1
	26.9
	36.3
	53.4
	82.5

	
	
	HW13 UMa FR1
	53.8
	92.3
	147.2
	210.4

	
	
	HW14 UMa FR1
	56.8
	91.2
	133.9
	211.7

	
	
	HW15 UMa FR1
	49.0
	76.8
	123.3
	164.6

	
	
	HW16 UMa FR1
	58.8
	94.5
	144.3
	198.1 



8.3.1 System simulations for Indoor office scenario
	Parameter
	HW1 InH, FR1
	HW2 InH, FR1
	HW3 InH, FR1
	HW4 InH, FR1
	HW5 InH, FR1
	HW6 InH, FR1
	HW7 InH, FR1
	HW8 InH, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4

	Reference signal (type of sequence, number of ports, …) 
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port

	Number of sites
	12
	12
	12
	12
	12
	12
	12
	12

	Number of symbols used per occasion
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	E-CID
	E-CID
	E-CID
	E-CID
	E-CID
	E-CID
	E-CID
	E-CID

	Network synchronization assumptions
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	
	
	
	
	



	Parameter
	HW9 InH, FR1
	HW10 InH, FR1
	HW11 InH, FR1
	HW12 InH, FR1
	HW13 InH, FR1
	HW14 InH, FR1
	HW15 InH, FR1
	HW16 InH, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 UL: Comb-4 

	Reference signal (type of sequence, number of ports, …) 
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port

	Number of sites
	12
	12
	12
	12
	12
	12
	12
	12

	Number of symbols used per occasion
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm

	Network synchronization assumptions
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	
	
	
	
	



	Parameter
	HW17 InH, FR2
	HW18 InH FR2
	HW19 InH, FR2
	HW20 InH FR2

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	30GHz
	30GHz
	30GHz
	30GHz

	Subcarrier spacing
	120kHz
	120kHz
	120kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	400MHz
	100MHz
	400MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 

	Reference signal (type of sequence, number of ports, …) 
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port

	Number of sites
	12
	12
	12
	12

	Number of symbols used per occasion
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4

	number of occasions used per positioning estimate
	4
	4
	4
	4

	Power-boosting level
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	E-CID
	E-CID
	Multi-RTT, Tylor expansion
	Multi-RTT, Tylor expansion

	Network synchronization assumptions
	Sync error 0ns
	Sync error 0ns
	Sync error 0ns
	Sync error 0ns

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	BPL with Largest RSRP 
	BPL with Largest RSRP
	BPL with Largest RSRP
	BPL with Largest RSRP

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook

	Additional notes, if any
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	Source
	50%
	67%
	80%
	90%

	FR1
	InH
	HW1 InH FR1
	0.5
	0.7
	0.8
	1.1

	
	
	HW2 InH FR1
	0.8
	1.2
	1.7
	2.1

	
	
	HW3 InH FR1
	0.8
	1.2
	1.7
	2.1

	
	
	HW4 InH FR1
	8.8
	10.7
	12.3
	14.6

	
	
	HW5 InH FR1
	0.1
	0.1
	0.2
	0.3

	
	
	HW6 InH FR1
	0.1
	0.2
	0.3
	0.5

	
	
	HW7 InH FR1
	0.1
	0.2
	0.3
	0.5

	
	
	HW8 InH FR1
	2.2
	3.3
	4.4
	5.8

	
	
	HW9 InH FR1
	0.6
	0.7
	0.9
	1.0

	
	
	HW10 InH FR1
	1.1
	1.4
	1.8
	2.2

	
	
	HW11 InH FR1
	1.1
	1.4
	1.8
	2.1

	
	
	HW12 InH FR1
	5.2
	7.4
	9.5
	11.0

	
	
	HW13 InH FR1
	0.04
	0.05
	0.06
	0.1

	
	
	HW14 InH FR1
	0.08
	0.1
	0.2
	0.3

	
	
	HW15 InH FR1
	0.09
	0.1
	0.2
	0.3

	
	
	HW16 InH FR1
	2.6
	4.0
	5.6
	7.2



	
	
	Source
	50%
	67%
	80%
	90%

	FR2
	InH
	HW17 InH FR2
	0.8
	1.0
	1.1
	1.3

	
	
	HW18 InH FR2
	0.3
	0.4
	0.6
	1.0

	
	
	HW19 InH FR2
	0.8
	1.0
	1.1
	1.3

	
	
	HW20 InH FR2
	0.2
	0.4
	0.7
	1.4



8.3.2 System simulations for UMi scenario
	Parameter
	HW1 UMi, FR1
	HW2 UMi, FR1
	HW3 UMi, FR1
	HW4 UMi, FR1
	HW5 UMi, FR1
	HW6 UMi, FR1
	HW7 UMi, FR1
	HW8 UMi, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 

	Reference signal (type of sequence, number of ports, …) 
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port

	Number of sites
	19
	19
	19
	19
	19
	19
	19
	19

	Number of symbols used per occasion
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	E-CID
	E-CID
	E-CID
	E-CID
	E-CID
	E-CID
	E-CID
	E-CID

	Network synchronization assumptions
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	
	
	
	
	



	Parameter
	HW9 UMi, FR1
	HW10 UMi, FR1
	HW11 UMi, FR1
	HW12 UMi, FR1
	HW13 UMi, FR1
	HW14 UMi, FR1
	HW15 UMi, FR1
	HW16 UMi, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 

	Reference signal (type of sequence, number of ports, …) 
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port

	Number of sites
	19
	19
	19
	19
	19
	19
	19
	19

	Number of symbols used per occasion
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm
	Multi-RTT, PSO algorithm

	Network synchronization assumptions
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
	
	
	
	
	
	
	
	



	Parameter
	HW17 UMi, FR2
	HW18 UMi FR2
	HW19 UMi, FR2
	HW20 UMi FR2

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	30GHz
	30GHz
	30GHz
	30GHz

	Subcarrier spacing
	120kHz
	120kHz
	120kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	400MHz
	100MHz
	400MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 

	Reference signal (type of sequence, number of ports, …) 
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port

	Number of sites
	7
	7
	7
	7

	Number of symbols used per occasion
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4

	number of occasions used per positioning estimate
	4
	4
	4
	4

	Power-boosting level
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	E-CID
	E-CID
	Multi-RTT, Tylor expansion
	Multi-RTT, Tylor expansion

	Network synchronization assumptions
	Sync error 0ns
	Sync error 0ns
	Sync error 0ns
	Sync error 0ns

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	BPL with Largest RSRP 
	BPL with Largest RSRP
	BPL with Largest RSRP
	BPL with Largest RSRP

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	DFT codebook
	DFT codebook
	DFT codebook
	DFT codebook

	Additional notes, if any
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	Source
	50%
	67%
	80%
	90%

	FR1
	UMi
	HW1 UMi FR1
	1.0
	1.5
	3.0
	11.3

	
	
	HW2 UMi FR1
	1.6
	2.2
	3.3
	11.2

	
	
	HW3 UMi FR1
	1.6
	2.2
	4.6
	16.7

	
	
	HW4 UMi FR1
	8.9
	13.6
	18.2
	28.3

	
	
	HW5 UMi FR1
	0.7
	1.4
	3.1
	12.1

	
	
	HW6 UMi FR1
	0.7
	1.4
	3.2
	10.1

	
	
	HW7 UMi FR1
	0.7
	1.6
	4.3
	16.2

	
	
	HW8 UMi FR1
	2.2
	3.8
	14.7
	32.7

	
	
	HW9 UMi FR1
	1.2
	2.0
	6.4
	46.7

	
	
	HW10 UMi FR1
	2.2
	3.7
	10.3
	52.0

	
	
	HW11 UMi FR1
	2.2
	3.2
	6.5
	26.6

	
	
	HW12 UMi FR1
	14.1
	18.2
	24.0
	36.2

	
	
	HW13 UMi FR1
	0.4
	1.9
	9.6
	50.7

	
	
	HW14 UMi FR1
	0.8
	2.7
	9.4
	40.6

	
	
	HW15 UMi FR1
	0.9
	2.4
	8.5
	39.1

	
	
	HW16 UMi FR1
	9.5
	17.3
	28.0
	53.5



	
	
	Source
	50%
	67%
	80%
	90%

	FR2
	UMi
	HW17 UMi FR2
	1.9
	6.5
	15.4
	39.3

	
	
	HW18 UMi FR2
	0.9
	6.4
	18.9
	39.1

	
	
	HW19 UMi FR2
	5.6
	12.5
	21.9
	33.7

	
	
	HW20 UMi FR2
	2.4
	4.8
	8.2
	12.7



8.3.3 System simulations for UMa scenario
	Parameter
	HW1 UMa, FR1
	HW2 UMa, FR1
	HW3 UMa, FR1
	HW4 UMa, FR1
	HW5 UMa, FR1
	HW6 UMa, FR1
	HW7 UMa, FR1
	HW8 UMa, FR1

	Channel model (baseline, otherwise state any modifications)
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901
	38.901

	Carrier frequency 
	4GHz
	4GHz
	2GHz
	2GHz
	4GHz
	4GHz
	2GHz
	2GHz

	Subcarrier spacing
	30kHz
	15kHz
	15kHz
	15kHz
	30kHz
	15kHz
	15kHz
	15kHz

	Reference Signal Transmission Bandwidth
	100MHz
	50MHz
	50MHz
	5MHz
	100MHz
	50MHz
	50MHz
	5MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 
	DL: Comb-6 
UL: Comb-4 

	Reference signal (type of sequence, number of ports, …) 
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port
	DL: PRS, Gold, 1-port
UL: SRS, ZC, 1-port

	Number of sites
	19
	19
	19
	19
	19
	19
	19
	19

	Number of symbols used per occasion
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4
	DL: 8
UL: 4

	number of occasions used per positioning estimate
	4
	4
	4
	4
	4
	4
	4
	4

	Power-boosting level
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB
	DL: 7.8dB
UL: 6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Regular
	Regular
	Regular
	Regular
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)
	Super resolution (MUSIC)

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	E-CID
	E-CID
	E-CID
	E-CID
	E-CID
	E-CID
	E-CID
	E-CID

	Network synchronization assumptions
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error
	No sync error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD
	SVD

	Additional notes, if any
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	Source
	50%
	67%
	80%
	90%

	FR1
	UMa indoor
	HW1 UMa FR1
	3.7
	10.8
	37.5
	71.3

	
	
	HW2 UMa FR1
	4.2
	12.6
	37.2
	114.4

	
	
	HW3 UMa FR1
	6.0
	16.0
	33.7
	112.6

	
	
	HW4 UMa FR1
	12.9
	21.1
	43.3
	124.9

	
	
	HW5 UMa FR1
	3.7
	12.4
	36.6
	73.4

	
	
	HW6 UMa FR1
	4.6
	12.4
	38.5
	114.4

	
	
	HW7 UMa FR1
	6.1
	18.0
	40.5
	105.4

	
	
	HW8 UMa FR1
	8.0
	20.7
	52.8
	128.7

	
	UMa outdoor
	HW1 UMa FR1
	5.7
	12.2
	29.8
	70.3

	
	
	HW2 UMa FR1
	6.5
	15.2
	30.8
	73.2

	
	
	HW3 UMa FR1
	6.3
	22.3
	53.9
	100.8

	
	
	HW4 UMa FR1
	15.6
	31.3
	54.7
	105.9

	
	
	HW5 UMa FR1
	5.7
	12.4
	36.6
	73.4

	
	
	HW6 UMa FR1
	6.4
	15.2
	33.0
	75.6

	
	
	HW7 UMa FR1
	6.5
	23.0
	57.3
	106.2

	
	
	HW8 UMa FR1
	11.9
	32.8
	58.0
	115.6
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