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1  Introduction
In this contribution, we provide Case 1 calibration results of coupling loss, geometry, and elevation related parameters for UMa scenario taking into account the working assumptions that were agreed upon in RAN1#74 [1]:

- Computation of the break point distance d’BP: in order to keep the continuity at the break point, LoS pathloss formula (for both UMi and UMa) after break point distance as:


PL = 40.log10(d3D) + 28 + 20.log10(fc) – 9.log10((d’BP)²+(h’BS-h’UT)²), for d’BP < d2D < 5000m



d’BP = 4.(h’BS – hE).(h’UT – hE)
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· 
- Height gain factor: height gain values have been finalized for both UMa and UMi

· UMa : α = 0.6

- LoS probability formula for UMa: the LoS probability formula for UMa is as follows:


Pr3D_UMa_LoS(d, hUT) = PrITU_UMa_LoS(d).(1+C(d, hUT))
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2 Case 1 Calibration Results
The working assumptions in [1] have been followed for the Case 1 calibration phase for the 3D UMa scenario, of which the simulation assumptions details are listed in the Appendix.  We evaluate 3D UMa scenario in five cases with different antenna configurations and different downtilt values as shown in Table 1.  We provide the coupling loss distribution, geometry distribution and the LOS elevation distribution for both all UEs and for the UEs at ground level (i.e. hUT = 1.5m).
Table 1  Antenna configuration for Case 1 calibration.

	Configuration
	Case A-96
	Case A-99
	Case A-102
	Case B
	Case C

	Antenna Model
	K = M = 10
Vertical antenna spacing = 0.5 λ
	K = M = 10

Vertical antenna spacing = 0.5 λ
	K = M = 10

Vertical antenna spacing = 0.5 λ
	K = 1
Vertical antenna spacing = 0.5 λ
	36.814 3D antenna model

	Downtilt θetilt
	96°
	99°
	102°
	N/A
	102°

	Feeder loss [dB]
	0
	0
	0
	0
	0


In Figure 1, we provide respectively the distribution of coupling loss for all UEs in figure 1(a) and for the UEs at ground level in figure 1(b). As expected, larger downtilt values leads to larger signal power loss.
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   (a) All UEs












  
 (b) UEs at 1.5m
Figure 1. Distribution of Coupling Loss
In addition, we provide the distribution of geometry for all UEs in figure 2 (a) and for the UEs at ground level in figure 2(b). As the downtilt value increases the geometry improves, the case Case A-102 provides the best geometric factor for the outdoor Ues as well as the Ues on the floors. This is explained by the fact that increasing the downtilt leads to a decrease in inter-cell interference from the neighbour cells, which overcomes the effect of larger coupling loss observed in Figure 1. We can also observe that whatever the downtilt value the geometric factor of the Ues (outdoor or indoor) close to the base station is improved by using active antennas compared to the case C. However for the Ues at the cell center and the cell Edge the value of the downtilt must be carefully chosen. 

In Figure 3, we provide the distribution of elevation angles of LoS to the serving cell. It should be noted that the reason for there being different distributions for each case is that the computation of the antenna pattern is different in all 5 cases, which can result in a different serving cell being selected, which in turn will result in a change in the distribution of elevation angles of LoS. 
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Figure 2. Distribution of Geometry
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Figure 3 Distribution of EoD LoS
3 Comparison with a 2D UMa environment

For comparison purposes, the five cases retained for the initial calibration phase of the 3D channel model were also simulated using a 2D ITU UMa pathloss model [3]. Indoor UE fraction is still 80% but UEs are indoor at ground-level only. We provide the Coupling Loss distributions and Geometry Factor distribution in a 2D UMa environment opposed to those in a 3D UMa environment. 
In Figure 4, we provide the Coupling Loss in UMa for both 2D and 3D environments. As can be seen in figure 4(b), there is higher Coupling Loss in a 2D UMa environment than there is in a 3D UMa environment, as expected, mainly due to the introduction of the height gain α in the 3D model.
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    (b) UEs at 1.5m

Figure 4 Distribution of Coupling Loss
In Figure 5, we provide the Geometry Factor in UMa for both 2D and 3D environments. For all cases, we can see that the Geometry Factor distribution of 2D UMa  has  the same behavior as for 3D UMa environment, since the modifications in the pathloss formula affects both useful and interfering links. 
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Figure 5 Distribution of Geometry
4 Conclusion

In summary, this contribution provides some initial calibration results of the 3D channel model in UMa, with Coupling Loss, Geometry Factor and Elevation LoS Cumulative Distribution Functions for all UEs and for UEs at ground-level. We also present the Coupling Loss and Geometry Factor Distribution Functions results obtained in a 2D UMa environment for comparison purposes.
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Appendix
Table 2  Parameters for initial calibration.

	Deployment Scenario
	3D UMa

	Layout
	Hexagonal grid, 19 micro sites,3 sectors per site

	BS antenna height
	25 m

	Min. UE-eNB distance
	35 m

	Total BS Tx power
	46 dBm for 10 MHz

	Carrier frequency 
	2 GHz

	Indoor UE fraction
	80%

	UE dropping 
and height model
	UEs are uniformly distributed in the cell.  The UE antenna height is modelled as hUE = 3(nfl – 1) + 1.5 m.
· For outdoor UEs, nfl = 1; 
· For indoor UEs, nfl is uniformly distributed in {1, 2, …, x}, where x is the number of floors.  
· The number of floors is uniformly distributed with an average and variation range;

· Average number of floors is 6;

· Variation range is {-2, -1, 0, 1, 2}.

	LOS probability
	Reuse ITU LOS probability with 2D distance.

	Path loss model for outdoor UEs
	Reuse ITU path loss models with 3D distance.

	Path loss model for indoor UEs
	PL(d) = PLb(d) + PLtw + PLin, 
PLb (d) = PLITU_LOS (d), for LOS, 
PLb (d) = max{PLITU_NLOS (d, 1.5) – α.(hUE  – 1.5), PLITU_LOS (d, hUE)), for NLOS,

where d is 3D distance in meters between the eNB and the UE; PLtw = 20 dB is the penetration loss, PLin = 0.5 din, din = Uniform(0, min(d2D, 25)) is the indoor path loss; PLITU- LOS (d, hUE) is the LOS path loss model for ITU-UMa with hUT = hUE; PLITU_NLOS (d, hUE) is the NLOS path loss model for ITU-UMa with hUT = hUE; α = 0.6 is the scaling factor for UE height dependent loss. 
For LOS, the breakpoint distance is a 2D distance.

	eNB antenna 
pattern
	· For Case A-96, Case A-99, Case A-102 and Case B, the element pattern is defined as follows:
· Combined pattern: 
AE(φ, θ) = GE, max – min{– [AE, H (φ) + AE, V (θ)], Am}, GE, max = 8 dBi;
· Horizontal pattern: 
AE, H (φ) = – min{12(φ / φ3dB)2, Am} dB, φ3dB = 65°, Am = 30 dB;
· Vertical pattern: 

AE, V (θ) = – min{12[(θ – 90°)2 / θ3dB]2, SLAv} dB, θ3dB = 65°, SLAv = 30 dB.
· The antenna port weighting is 
wm = K–1/2 exp{j2π (m – 1)dv cos(θetilt)}, m = 1, 2, …, K, 
where K in {1, M}, M = 10, θetilt is the downtilt, dv = 0.5λ is the vertical element spacing.

· For Case C, the antenna pattern is defined as follows:
· Combined pattern: 
A (φ, θ) = G0 – min{– [AH (φ) + AV (θ)], Am}, G0 = 17 dBi;
· Horizontal pattern: 
AH (φ) = – min{12(φ / φ3dB)2, Am} dB, φ3dB = 70°, Am = 25 dB;
· Vertical pattern: 

AV (θ) = – min{12[(θ – θetilt) / θ3dB]2, SLAv} dB, θ3dB = 10°, SLAv = 20 dB.


� EMBED Equation.3 ���
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