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1 Introduction
In RAN1#74, working assumptions have been agreed for 3D channel modeling calibration.  As agreed in RAN1#73, the calibration of 3D channel models will be conducted in two phases.  In this contribution, we provide some Phase-1 calibration results of geometry, coupling loss, and elevation related parameters. 
2 Initial Calibration Results
To facilitate the evaluation of elevation beamforming and/or FD-MIMO, simulators need to be calibrated to ensure that they produce comparable results.  We follow the agreed working assumptions in [1][2] and focus on the first phase calibration.  Detailed simulation assumptions are listed in the Appendix.  We evaluate several cases with different antenna configurations as shown in Table 1.  For both 3D UMa and 3D UMi scenarios, we provide the coupling loss distributions, geometry distributions and the LOS elevation distributions.  
[bookmark: _Ref362338542]Table 1  Antenna configuration for initial calibration.
	Configuration
	Case A-DT96
	Case A-DT99
	Case A-DT102
	Case B
	Case C

	Antenna Model
	AAS w/ K = M
	AAS w/ K = M
	AAS w/ K = M
	AAS w/ K = 1
	Passive antenna

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

	Feeder loss [dB]
	0
	0
	0
	0
	2


In Figure 1, we show the distribution of coupling loss.    It shows that UE suffers from signal power loss as the downtilt angle increasing from 96° to 102°.  As shown in Figure 2, while larger downtilt leads to more severe signal power loss, each cell may spray less interference power to its neighbor cells.  In turn, the geometry under large downtilt is superior.  In Figure 3, we provide the distribution of elevation angles of LOS to the serving cell.
3 Conclusion
In summary, this contribution provides some initial calibration results of the 3D UMa and 3D UMi channel models.
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	(a) 3D UMa.
	(b) 3D UMi.


[bookmark: _Ref362348688]Figure 1 Distribution of coupling loss.
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	(a) 3D UMa.
	(b) 3D UMi.


[bookmark: _Ref362349323]Figure 2 Distribution of geometry.
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	(a) [bookmark: _GoBack]3D UMa.
	(b) 3D UMi.


[bookmark: _Ref362350624]Figure 3 Distribution of LOS EoD.
Appendix
Table 2  Parameters for initial calibration.
	Deployment Scenario
	3D UMa
	3D UMi

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

	BS antenna height
	25 m
	10m

	Min. UE-eNB distance
	35 m
	10m

	Total BS Tx power
	46 dBm for 10 MHz
	41 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}.

	UE attachment
	Based on LOS direction only

	LOS probability
	Pr3D-UMa-LOS(d2D,hUT)=(1+C(d2D,hUT))PrITU-UMa-LOS(d2D),
C(d2D,hUT) is defined in R1-133880.
	Reuse ITU LOS probability with 2D distance.

	Environment height
hUE
	1m w/ prob. Pr(d, hUT) = (1+C(d2D, hUT))– 1;
hUE~U{12, 15, …, hUE – 1.5} w/ prob. 1–Pr(d2D, hUT)  
	1m

	Path loss model for outdoor UEs
	Reuse ITU path loss models with 3D distance.
The LOS path loss formula after breakpoint distance is modified according to R1-133899.

	Path loss model for indoor UEs
	PL(d) = PLb(d) + PLtw + PLin, 
PLb (d) = PLITU-LOS (d), for LOS, the formula after breakpoint distance is modified according to R1-133899.
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 or ITU-UMi with hUT = hUE; PLITU- NLOS (d, hUE) is the NLOS path loss model for ITU-UMa or ITU-UMi with hUT = hUE; α is the scaling factor for UE height dependent loss, α = 0.6 for 3D-UMa and α = 0.3 for 3D-UMi. 
For LOS, the breakpoint distance is a 2D distance.

	eNB antenna 
pattern
	· For active antenna system (AAS), 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 cosθ etilt}, m = 1, 2, …, K, 
where K in {1, M}, M = 10, θetilt is the downtilt, dv = 0.5 λ, 0.8 λ is the vertical element spacing.
· For passive antennas, 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 = 20 dB;
· Vertical pattern: 		AV (θ) = – min{12[(θ – θetilt) / θ3dB]2, SLAv} dB, θ3dB = 10°, SLAv = 20 dB.
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