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1 Introduction

This document provides simulation results on geometry level for scenario 2.
2 Geometry calibration

This table provides our results for geometry calibration purpose. As it can be seen they are well aligned with the results of other companies which are already included in the TR.

For scenario #2a/2b with 4 small cells, all UE geometries based on company inputs are captured in Figure 1 and Table 1, [1]; We include here our simulation results.
Table 1. Geometry calibration for all UEs.

	Percentile
	NTT DOCOMO
	Intel
	Huawei
	Samsung
	LG
	MediaTek
	Nokia/NSN
	Ericsson

	0.00
	-10.33
	-12.15
	-7.93
	-9.96
	-9.27
	-10.50
	-9.00
	-7.14

	1.00
	-5.52
	-5.47
	-5.12
	-5.92
	-5.97
	-5.85
	-5.99
	-4.53

	2.00
	-4.68
	-4.64
	-4.44
	-4.93
	-5.19
	-4.99
	-5.11
	-3.85

	3.00
	-4.09
	-4.12
	-3.93
	-4.31
	-4.67
	-4.41
	-4.61
	-3.00

	4.00
	-3.63
	-3.61
	-3.59
	-3.86
	-4.29
	-3.96
	-4.16
	-2.61

	5.00
	-3.27
	-3.29
	-3.24
	-3.49
	-3.90
	-3.53
	-3.81
	-2.25

	6.00
	-2.99
	-3.03
	-2.99
	-3.20
	-3.58
	-3.17
	-3.52
	-2.06

	7.00
	-2.71
	-2.71
	-2.69
	-2.97
	-3.26
	-2.86
	-3.23
	-1.81

	8.00
	-2.43
	-2.46
	-2.46
	-2.72
	-3.02
	-2.55
	-2.94
	-1.53

	9.00
	-2.15
	-2.13
	-2.21
	-2.45
	-2.74
	-2.30
	-2.66
	-1.40

	10.00
	-1.87
	-1.88
	-1.94
	-2.18
	-2.46
	-2.02
	-2.39
	-1.14

	11.00
	-1.59
	-1.62
	-1.64
	-1.89
	-2.17
	-1.72
	-2.11
	-0.95

	12.00
	-1.32
	-1.30
	-1.43
	-1.65
	-1.88
	-1.38
	-1.84
	-0.76

	13.00
	-1.07
	-1.04
	-1.14
	-1.38
	-1.64
	-1.02
	-1.58
	-0.54

	14.00
	-0.81
	-0.79
	-0.88
	-1.12
	-1.39
	-0.71
	-1.31
	-0.40

	15.00
	-0.54
	-0.53
	-0.62
	-0.86
	-1.12
	-0.43
	-1.05
	-0.17

	16.00
	-0.28
	-0.27
	-0.36
	-0.57
	-0.88
	-0.15
	-0.80
	-0.01

	17.00
	-0.02
	-0.02
	-0.10
	-0.34
	-0.68
	0.10
	-0.55
	0.17

	18.00
	0.22
	0.24
	0.17
	-0.10
	-0.43
	0.38
	-0.31
	0.33

	19.00
	0.46
	0.50
	0.40
	0.13
	-0.23
	0.65
	-0.06
	0.45

	20.00
	0.71
	0.69
	0.61
	0.38
	-0.01
	0.90
	0.17
	0.68

	21.00
	0.94
	0.95
	0.87
	0.62
	0.17
	1.12
	0.41
	0.85

	22.00
	1.16
	1.14
	1.11
	0.85
	0.37
	1.34
	0.65
	1.02

	23.00
	1.38
	1.40
	1.35
	1.06
	0.62
	1.57
	0.88
	1.22

	24.00
	1.59
	1.59
	1.54
	1.26
	0.84
	1.83
	1.10
	1.33

	25.00
	1.80
	1.78
	1.74
	1.46
	1.02
	2.08
	1.30
	1.48

	26.00
	2.01
	1.98
	1.94
	1.67
	1.26
	2.27
	1.50
	1.64

	27.00
	2.21
	2.17
	2.13
	1.87
	1.46
	2.52
	1.71
	1.78

	28.00
	2.43
	2.36
	2.32
	2.06
	1.73
	2.74
	1.91
	1.92

	29.00
	2.63
	2.55
	2.49
	2.26
	1.89
	2.93
	2.10
	2.05

	30.00
	2.81
	2.75
	2.68
	2.45
	2.08
	3.14
	2.29
	2.21

	31.00
	2.99
	2.94
	2.87
	2.63
	2.25
	3.35
	2.47
	2.37

	32.00
	3.16
	3.07
	3.06
	2.80
	2.48
	3.54
	2.66
	2.57

	33.00
	3.34
	3.26
	3.25
	2.99
	2.65
	3.77
	2.85
	2.74

	34.00
	3.52
	3.45
	3.45
	3.16
	2.82
	3.95
	3.03
	2.92

	35.00
	3.70
	3.58
	3.61
	3.34
	3.01
	4.17
	3.22
	3.17

	36.00
	3.89
	3.77
	3.79
	3.53
	3.19
	4.37
	3.40
	3.40

	37.00
	4.07
	3.97
	3.96
	3.69
	3.40
	4.58
	3.59
	3.57

	38.00
	4.26
	4.09
	4.15
	3.88
	3.64
	4.77
	3.77
	3.78

	39.00
	4.44
	4.29
	4.34
	4.06
	3.81
	4.99
	3.96
	4.00

	40.00
	4.63
	4.54
	4.54
	4.25
	4.01
	5.21
	4.15
	4.23

	41.00
	4.82
	4.74
	4.75
	4.45
	4.21
	5.46
	4.34
	4.46

	42.00
	5.03
	4.86
	4.93
	4.65
	4.42
	5.64
	4.54
	4.65

	43.00
	5.23
	5.06
	5.15
	4.83
	4.65
	5.85
	4.73
	4.81

	44.00
	5.42
	5.25
	5.35
	5.01
	4.87
	6.08
	4.92
	5.00

	45.00
	5.61
	5.44
	5.55
	5.20
	5.02
	6.31
	5.13
	5.20

	46.00
	5.81
	5.64
	5.78
	5.40
	5.24
	6.50
	5.34
	5.42

	47.00
	6.02
	5.83
	5.99
	5.59
	5.47
	6.68
	5.55
	5.68

	48.00
	6.23
	6.08
	6.19
	5.79
	5.64
	6.95
	5.75
	5.84

	49.00
	6.44
	6.28
	6.40
	5.99
	5.85
	7.20
	5.96
	6.00

	50.00
	6.66
	6.47
	6.61
	6.20
	6.06
	7.43
	6.18
	6.13

	51.00
	6.86
	6.66
	6.84
	6.40
	6.25
	7.71
	6.40
	6.44

	52.00
	7.07
	6.92
	7.00
	6.60
	6.47
	7.92
	6.62
	6.68

	53.00
	7.29
	7.11
	7.20
	6.79
	6.72
	8.15
	6.85
	6.87

	54.00
	7.51
	7.30
	7.44
	6.99
	6.96
	8.41
	7.07
	7.03

	55.00
	7.72
	7.56
	7.66
	7.21
	7.17
	8.63
	7.30
	7.27

	56.00
	7.94
	7.75
	7.87
	7.44
	7.37
	8.94
	7.54
	7.46

	57.00
	8.18
	7.95
	8.07
	7.65
	7.64
	9.23
	7.77
	7.67

	58.00
	8.41
	8.20
	8.30
	7.86
	7.84
	9.45
	8.00
	7.91

	59.00
	8.64
	8.40
	8.53
	8.08
	8.09
	9.74
	8.25
	8.03

	60.00
	8.88
	8.65
	8.75
	8.32
	8.38
	9.98
	8.49
	8.21

	61.00
	9.12
	8.91
	9.02
	8.55
	8.67
	10.28
	8.74
	8.46

	62.00
	9.36
	9.10
	9.28
	8.79
	8.92
	10.60
	8.99
	8.73

	63.00
	9.60
	9.36
	9.51
	9.04
	9.22
	10.94
	9.24
	8.90

	64.00
	9.84
	9.62
	9.76
	9.26
	9.52
	11.22
	9.50
	9.14

	65.00
	10.08
	9.87
	10.05
	9.52
	9.76
	11.52
	9.75
	9.37

	66.00
	10.32
	10.07
	10.28
	9.78
	10.09
	11.84
	10.01
	9.54

	67.00
	10.58
	10.39
	10.57
	10.02
	10.40
	12.10
	10.29
	9.88

	68.00
	10.84
	10.58
	10.85
	10.28
	10.72
	12.49
	10.57
	10.11

	69.00
	11.12
	10.84
	11.12
	10.57
	11.11
	12.86
	10.85
	10.36

	70.00
	11.40
	11.16
	11.37
	10.87
	11.48
	13.14
	11.13
	10.75

	71.00
	11.68
	11.41
	11.67
	11.18
	11.81
	13.51
	11.41
	11.01

	72.00
	11.97
	11.74
	11.94
	11.44
	12.10
	13.88
	11.70
	11.37

	73.00
	12.26
	11.99
	12.21
	11.74
	12.42
	14.23
	11.98
	11.73

	74.00
	12.56
	12.31
	12.51
	12.06
	12.72
	14.56
	12.28
	12.06

	75.00
	12.87
	12.63
	12.84
	12.36
	13.07
	14.90
	12.58
	12.40

	76.00
	13.19
	12.89
	13.12
	12.70
	13.40
	15.31
	12.88
	12.86

	77.00
	13.50
	13.21
	13.45
	13.00
	13.81
	15.68
	13.20
	13.17

	78.00
	13.84
	13.60
	13.82
	13.33
	14.16
	16.14
	13.54
	13.44

	79.00
	14.16
	13.92
	14.15
	13.66
	14.57
	16.59
	13.87
	13.77

	80.00
	14.51
	14.24
	14.46
	14.00
	14.98
	17.04
	14.23
	14.10

	81.00
	14.86
	14.62
	14.80
	14.37
	15.28
	17.47
	14.61
	14.39

	82.00
	15.22
	14.95
	15.23
	14.74
	15.65
	17.91
	14.99
	14.77

	83.00
	15.59
	15.33
	15.62
	15.13
	16.12
	18.47
	15.40
	15.13

	84.00
	15.99
	15.72
	16.10
	15.54
	16.54
	18.93
	15.83
	15.41

	85.00
	16.38
	16.17
	16.57
	15.92
	17.06
	19.54
	16.26
	15.78

	86.00
	16.80
	16.62
	16.98
	16.31
	17.59
	20.13
	16.70
	16.48

	87.00
	17.23
	17.06
	17.47
	16.77
	18.10
	20.69
	17.17
	17.17

	88.00
	17.70
	17.51
	17.91
	17.26
	18.68
	21.26
	17.68
	17.46

	89.00
	18.18
	18.03
	18.45
	17.72
	19.36
	21.95
	18.22
	17.86

	90.00
	18.70
	18.54
	18.98
	18.23
	19.98
	22.75
	18.79
	18.33

	91.00
	19.22
	19.12
	19.52
	18.78
	20.66
	23.63
	19.38
	18.99

	92.00
	19.84
	19.76
	20.07
	19.40
	21.45
	24.52
	20.00
	19.73

	93.00
	20.51
	20.40
	20.80
	20.10
	22.41
	25.47
	20.79
	20.48

	94.00
	21.23
	21.17
	21.47
	20.88
	23.34
	26.76
	21.68
	21.42

	95.00
	22.12
	22.01
	22.42
	21.72
	24.24
	27.89
	23.00
	22.43

	96.00
	23.23
	23.23
	23.41
	22.97
	25.65
	29.31
	24.50
	23.77

	97.00
	24.54
	24.64
	24.82
	24.47
	27.47
	31.01
	26.20
	25.43

	98.00
	26.32
	26.63
	26.77
	26.38
	29.85
	33.38
	27.10
	27.55

	99.00
	28.97
	29.78
	29.72
	29.04
	32.85
	36.78
	32.20
	31.11

	100.00
	46.46
	52.00
	50.42
	42.73
	47.80
	62.94
	40.00
	43.63
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Figure 1. Geometry calibration for all the UE
Figure 2 shows the geometry calibration for Small cells UE only. Table 2 provides the numerical values.
Table 2. Geometry calibration for Small cell UEs.

	Percentile
	Ericsson

	0.00
	-5.44

	1.00
	-4.30

	2.00
	-3.45

	3.00
	-2.79

	4.00
	-2.22

	5.00
	-1.90

	6.00
	-1.50

	7.00
	-1.31

	8.00
	-1.06

	9.00
	-0.76

	10.00
	-0.51

	11.00
	-0.32

	12.00
	-0.10

	13.00
	0.17

	14.00
	0.33

	15.00
	0.46

	16.00
	0.69

	17.00
	0.92

	18.00
	1.14

	19.00
	1.30

	20.00
	1.58

	21.00
	1.70

	22.00
	1.83

	23.00
	2.00

	24.00
	2.13

	25.00
	2.33

	26.00
	2.64

	27.00
	2.84

	28.00
	3.04

	29.00
	3.32

	30.00
	3.56

	31.00
	3.73

	32.00
	3.94

	33.00
	4.20

	34.00
	4.46

	35.00
	4.67

	36.00
	4.82

	37.00
	5.07

	38.00
	5.29

	39.00
	5.46

	40.00
	5.70

	41.00
	5.87

	42.00
	6.02

	43.00
	6.21

	44.00
	6.49

	45.00
	6.74

	46.00
	6.90

	47.00
	7.06

	48.00
	7.34

	49.00
	7.47

	50.00
	7.68

	51.00
	7.92

	52.00
	8.10

	53.00
	8.23

	54.00
	8.47

	55.00
	8.69

	56.00
	8.85

	57.00
	9.11

	58.00
	9.26

	59.00
	9.52

	60.00
	9.87

	61.00
	10.09

	62.00
	10.30

	63.00
	10.55

	64.00
	10.88

	65.00
	11.23

	66.00
	11.54

	67.00
	11.85

	68.00
	12.14

	69.00
	12.45

	70.00
	12.86

	71.00
	13.09

	72.00
	13.33

	73.00
	13.60

	74.00
	13.87

	75.00
	14.18

	76.00
	14.39

	77.00
	14.72

	78.00
	15.03

	79.00
	15.24

	80.00
	15.59

	81.00
	15.85

	82.00
	16.56

	83.00
	17.09

	84.00
	17.37

	85.00
	17.68

	86.00
	18.00

	87.00
	18.36

	88.00
	18.98

	89.00
	19.47

	90.00
	20.18

	91.00
	20.90

	92.00
	21.53

	93.00
	22.37

	94.00
	23.26

	95.00
	24.10

	96.00
	25.58

	97.00
	27.10

	98.00
	28.90

	99.00
	32.74

	100.00
	43.63
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Figure 2. Geometry level for Small cells UE only.
Following the procedure considered for scenario 1, three ranges of SINRs, defined under full loading as SINR=Es/[I1+I2+Noc(α=1)], are identified as the SINRs of interest (i.e., 5-25%, 40-60%, and 75-95%). For each SINR range, three values for I1/Noc(α) are defined, corresponding to 20/50/80%-tile points based on the distribution of I1/Noc(α).  Note that the distribution of I1/Noc(α)  is obtained from all the UEs in that SINR range and Noc(α) is obtained as 
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 . For each of the three I1/Noc(α) values at 20/50/80%-tile, both the mean and median of the conditioned I2/Noc(α) were obtained and compared, where the mean/median I2/Noc(α) is obtained from all I2/Noc(α) whose corresponding I1/Noc(α) fall within ±5%-tile of 20/50/80% (i.e., 15~25%, 45~55%, 75~85%).  
The results are captured below:
Table 3. Input on geometry settings for NAICS scenario-2 
	Scenario #2
	 
	5-25%-tile 
	40-60%-tile
	75-96%-tile

	
	
	(dB)
	
	

	SINR_min
	 
	-2.25
	4.23
	12.4

	SINR_max
	 
	1.48
	8.21
	22.4

	I1/Noc(40%)@20%-tile
	 
	-2.22
	-2.16
	-3.41

	 
	I2/Noc(40%) (“mean”)
	-5.20
	-4.67
	-6.08

	 
	I2/Noc(40%) (“median”)
	-4.71
	-4.35
	-5.54

	I1/Noc(40%)@50%-tile
	 
	2.96
	3.52
	1.34

	 
	I2/Noc(40%) (“mean”)
	-2.47
	-1.68
	-4.56

	 
	I2/Noc(40%) (“median”)
	-1.77
	-1.31
	-4.73

	I1/Noc(40%)@80%-tile
	 
	9.93
	9.61
	6.56

	 
	I2/Noc(40%) (“mean”)
	0.0380
	-0.901
	-2.02

	 
	I2/Noc(40%) (“median”)
	-0.153
	-1.14
	-2.08

	I1/Noc(60%)@20%-tile
	 
	-0.465
	-0.401
	-1.64

	 
	I2/Noc(60%) (“mean”)
	-3.44
	-2.90
	-4.32

	 
	I2/Noc(60%) (“median”)
	-2.95
	-2.59
	-3.78

	I1/Noc(60%)@50%-tile
	 
	4.72
	5.28
	3.10

	 
	I2/Noc(60%) (“mean”)
	-0.712
	0.0778
	-2.80

	 
	I2/Noc(60%) (“median”)
	-0.00490
	0.452
	.2.97

	I1/Noc(60%)@80%-tile
	 
	11.7
	11.4
	8.32

	 
	I2/Noc(60%) (“mean”)
	1.80
	0.860
	-0.256

	 
	I2/Noc(60%) (“median”)
	1.61
	0.616
	-0.314


3 Alternative methodology for interference level
Several companies showed in the last meeting that the RU factor for macro cell and small cell can be substantially different; 40% and 60% being the RU factor decided by RAN 1 associated to the most loaded layer (the macro cell).
Hence, questions were raised on the impact that this can have on the interference level of the dominant interference and on the Noc level. Different proposals were considered such as 
· SINR(α=0.4)  = SINR=Es/[I1+I2+Noc(α=0.4)],

· SINR(αM=0.4, αS=0.2) = SINR=Es/[I1+I2+Noc(αM=0.4, αS=0.2)] where Noc(αM=0.4, αS=0.2)] =
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Here we provide initial assessment of how Noc level would change for different RU levels, by considering the following RU levels for macro and small cells [2]:
· RU for macro cell is 40%, RU for small cell is  20%.
As example Figure 3 provides a pseudo analytical assessment of the difference in terms of Noc level depending on the amount of interference coming from the macro.

The following methodology has been considered:

The full load SINR is computed as SINR(α=1)  = SINR=Es/[I1+I2+Noc(α=1)] and 
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. For simplicity we neglect N0. Hence Noc can be considered as the total non dominant interference. 
By assuming Es=1, Noc level (corresponding to α=1) can be computed from SINR in Table 3 and I1/Noc(@α) and I2/Noc(@α). 
Figure 3 shows the difference between

· Noc@40% = Noc* α

· Noc@40%macro 20%small cell = Noc*a* αM +  Noc*(1-a)* αS
Where α= αM = 40% and αS = 20%.
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Figure 3. SINR levels for different Noc computation strategy
As it can be seen the difference between using 2 different loads rather than 1 single load corresponding to the macro layer depends on the % of non dominant interference coming from the macro cell. 

In Scenario 2 it is a reasonable assumption to consider a>50%, hence considering that the difference in Noc level is limited for this range of ‘a’ value, and considering the stringent time frame, it is proposed to use the simplified methodology based on 2 dominant interferers and a single alpha value for Scenario 2 as used for Scenario 1. 
4 Conclusions

This document provides the system level simulations for geometry levels for scenario 2 and provides a way forward for the methodology to be used for the dominant interference selection; it is proposed to use the simplified methodology based on 2 dominant interferers and a single alpha value for Scenario 2 as used for Scenario 1.
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