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1. Introduction

At the RAN1 #74 meeting, there was intensive discussion regarding the remaining details for large-scale fading such as height dependency of NLOS pathloss, LOS probability, and the environmental height for 3D-UMa. Table I summarizes the agreements at the last meeting with respect to large-scale fading [1].
Table I – Summary of the Updated Assumptions with Respect to Large-Scale Fading in RAN1 #74
	
	3D-UMi
	3D-UMa

	NLOS PL
	PL3D-UMi-NLOS(d, hUT)= max(PLUMi-NLOS(d, hUT), PLITU-UMi-LOS(d)),

PLUMi-NLOS(d, hUT) = PLITU-UMi-NLOS(d) –α(hUT – 1.5),
where height gain factor α = 0.3
	Linear height gain factor  = 0.6

	Outdoor LOS PL
	PL = 40log10(d3D)+28.0+20log10(fc) –9log10((d’BP)2+(hBS – hUT)2), d’BP < d2D < 5000 m

	LOS probability
	-
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	Environmental height
	-
	Given a LOS event, probability to determine hE = 1 m is 
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With probability 1–P(d,hUT), environment height is
hE = Discrete_uniform(12, hUT – 1.5, step = 3)


In this contribution, we update the calibration results [2] considering the agreements at the last meeting. More specifically, we present results of the antenna pattern, coupling loss, geometry, and ZoD-LOS angle for the 3D-UMi and 3D-UMa channel models for following three antenna configurations.
· Case A: Number of vertical antennas K = 10
· Case B: Number of vertical antennas K = 1
· Case C: 3D antenna pattern as defined in TR 36.814
2. Vertical Antenna Pattern
Figure 1 shows the vertical antenna patterns for cases A, B, and C as a function of the zenith angle in which 90° points to the horizon. The maximum antenna gain is added in the vertical antenna pattern, which is 8 dBi for cases A and B, and 17 dBi for case C. Moreover, we assume an electrical downtilt of 102° for cases A and C, and no downtilt for case B. Detailed parameters are shown in [3] for cases A and B and in [4] for case C.
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Figure 1 – Vertical antenna patterns for cases A, B, and C
Observations:
· The vertical antenna pattern for case A has similar maximum antenna gain and vertical half power beam width (HPBW) as those for case C.

· There are several ditches for result of case A. The antenna gain for case A is approximately 18.3 dB lower than that for case B when the zenith angle is 90°.
· The vertical antenna gain for case A with the electrical downtilt of 102° is greater than that for case B, only when the zenith angle is in the range of (93°, 111°).

3. Coupling Loss, Geometry, and ZoD-LOS Angle for All UEs
The performance levels for the coupling loss (difference between the received and transmitted power in dB), geometry (downlink wideband SINR without fading fluctuation and transmitter/receiver gain), and ZoD-LOS angle (zenith angle of UE from the serving cell antenna) in the 3D-UMi and 3D-UMa scenarios for all 3D distributed UEs are described in this section. Here, a UE attachment is determined with the LOS direction, considering the past agreements [5]. In the Appendix, we also present results of UEs at the height of 1.5 m among all UEs. Detailed assumptions are given in [1, 3] and Table I. Moreover, the handover margin and vertical antenna element spacing for case A are assumed to be 0 dB and a half wavelength, respectively.
3.1 Calibration Results of 3D-UMi Channel Model
The CDFs of the coupling loss, geometry, and ZoD-LOS angle of all 3D distributed UEs from the serving cell for the 3D-UMi model are shown in Fig. 2, Fig. 3, and Fig. 4, respectively.
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Figure 2 – Coupling loss (3D-UMi: all UEs)
Observations on coupling loss:

· The coupling loss for all UEs degrades according to the increase in the electrical downtilt.
· Some UEs may experience very poor coupling loss due to the deep ditches of the vertical antenna pattern.
· The CDF curves of the coupling loss in case A with the electrical downtilt of 102° and in case C are close to each other.
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Figure 3 – Geometry (3D-UMi: all UEs)
Observations on geometry:

· Unlike the coupling loss, the geometry is improved according to the increase in the electrical downtilt.

· Some UEs may experience very poor geometry due to the deep ditches of the vertical antenna pattern.
· The geometry of case A with the electrical downtilt of 102° is superior to that for case C. This phenomenon may be caused by the difference in the inter-cell interference due to the antenna patterns.
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Figure 4 – ZoD-LOS angle (3D-UMi: all UEs)
Observations on ZoD-LOS:

· Downtilt affects the ZoD-LOS through the UE attachment.
· 3D-UMi has a wide ZoD-LOS range because the eNB antenna height is lower than the maximum UE height.
3.2 Calibration Results of 3D-UMa Channel Model
The CDFs of the coupling loss, geometry, and ZoD-LOS angle of all 3D distributed UEs from the serving cell for the 3D-UMa model are shown in Fig. 5, Fig. 6, and Fig. 7, respectively.
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Figure 5 – Coupling loss (3D-UMa: all UEs)
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Figure 6 – Geometry (3D-UMa: all UEs)
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Figure 7 – ZoD-LOS angle (3D-UMa: all UEs)
We observe similar trends for the 3D-UMa model except that the ZoD-LOS of the 3D-UMa model is greater than 90° because all UEs are lower than eNB antenna.
4. Summary
This contribution provides updated case 1 calibration results for a 3D-channel according to the latest assumptions and observations on the antenna patterns, coupling losses, geometries, and ZoD-LOS angles for both the 3D-UMi and 3D-UMa channel models. We observed the following.
Observations:

· Although the vertical antenna pattern of case A is similar to that for case C in terms of maximum antenna gain and vertical HPBW, there are several ditches with low antenna gain.

· The geometry of case A with the electrical downtilt of 102° is superior to that for case C. This phenomenon is assumed to be caused by the difference in the inter-cell interference due to the antenna patterns around zenith angle of 90°.
· Electrical downtilt angles greatly affect the coupling loss and geometry. Although the geometry is improved according to the increase in the electrical downtilt, some UEs may experience very poor geometry the deep ditches of the vertical antenna pattern.
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Appendix: Coupling Loss, Geometry, and ZoD-LOS Angle for UEs at 1.5 m
We collect the performance of UEs at the height of 1.5 m among all UEs, including both indoor UEs placed on the 1st floor (1.5 m) and all outdoor UEs with the aim to take small steps for calibration. The CDF curves are plotted in Fig. A1 to A6.
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Figure A1 – Coupling loss (3D-UMi: 1.5 m UEs)
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Figure A2 – Geometry (3D-UMi: 1.5 m UEs)
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Figure A3 – ZoD-LOS angle (3D-UMi: 1.5 m UEs)
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Figure A4 – Coupling loss (3D-UMa: 1.5 m UEs)

[image: image16.emf]-15 -10 -5 0 5 10 15 20 25 30

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Geometry (dB)

CDF

 

 

A, 96

o

A, 99

o

A, 102

o

B

C


Figure A5 – Geometry (3D-UMa: 1.5 m UEs)
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Figure A6 – ZoD-LOS angle (3D-UMa: 1.5 m UEs)
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