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1. Introduction
In RAN#72b, the following working assumption was made regarding the modeling of an AAS in 3D MIMO [1]:

· For calibration of channel modeling purpose, working assumption is

· K takes two values, 1 and M

· M=10 as baseline, other values FFS

· Vertical antenna spacing is (0.5, 0.8) lambda 

· Complex weight for antenna element m is


where m=1,…,K,        

·     SHAPE  \* MERGEFORMAT 


 is electrical vertical steering angle and the angle is defined between 0° and 180°     (90° represents perpendicular to array).

Further, in RAN#73, three (03) tentative values were suggested for calibration purposes in Case 1
 [2]: 
· For Case 1, UE attachment is modeled considering LOS angles only
· When K = M, for both UMa and UMi, example electrical downtilt values are qetilt = 96, 99, 102 (in degree).

In this contribution, we present our preferences for the tilting angle in 3D UMa and 3D UMi, based upon observations drawn from our initial calibration results.  

2. Initial Calibration Results
2.1. Calibration Assumptions

Calibration simulations results were generated in line with agreed upon parameters and working assumptions summarized in [3].

2.2. Validation of UE 3D Dropping Implementation
Figures 1 – 4 illustrate the dropping of the UEs with the conventional (2D) and novel (3D) dropping approaches. Red markers stand for UEs whereas blue markes are the eNBs. Only UMa droppings are presented for brevity. 

From these figures, it can be readily verified that: 
· UMa eNBs are dropped in line with working assumption

· 19 BSs

· Hexagonal grid

· BSs are dropped at uniform height of 25m 

· 2D UE dropping is in line with working assumption
· Vertically, all UEs are dropped at height of 1.5 m above ground

· Horizontally, UEs are spatially uniformly distributed within the hexagonal grid

· 3D UE dropping is in line with working assumption

· Vertically, UEs are dropped uniformly at discrete elevations that are integer multiples of the floor height (3 meters) up to 8 floors hight (corresponding to maximum elevation of 1.5 + 3*(8-1) = 22.5 meters)
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Figure 1-Before (Conventional 2D UE dropping approach)
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Figure 2-After (3D UE dropping approach)
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Figure 3- Macro eNB and UE 3D dropping. Horizontal view (XY).
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Figure 4-Macro eNB and UE 3D dropping. Lateral view (XZ).
2.3. Coupling Results
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Figure 5- Coupling Loss CDF vs tilting angle, for different height gains and UE dropping assumptions (UMa)
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Figure 6- Coupling Loss CDF vs tilting angle, for different height gains and UE dropping assumptions (UMi)
In Figures 5, 6 we provide initial calibration results for coupling loss CDF versus tilting angle in UMa and UMI respectively, subject to different height gain coefficients
 and UE dropping assumptions (ground UEs versus 3D dropping). The three titling angles envisaged were 96, 99 and 102 degrees. 
From these results, we observe the following: 

· Observation 1: Coupling losses in 3D UMa and 3D UMi are sensitive to tilting angle variations, regardless of the UE dropping approach (2D or 3D) and of the height gain coefficient.

· Observation 2: Under the working assumptions of this calibration exercise, we observe that tilting angles between 99 and 102 degrees achieve the best coupling gains for both 3D UMa and 3D UMi.  

Based on these results, we make the following proposal:

· Proposal: If the tilting angle parameter is to be fixed going forward (e.g. to reduce the number of calibration cases), consider candidate values in the range 99 ~ 102 degrees for 3D UMa and 3D UMi
. Do not consider a tilting angle of 96 degrees for neither 3D UMa nor 3D UMi.
2.4. Geometry Results

In Figures 7, 8 we provide initial calibration results for geometry CDF versus tilting angle in 3D UMa and 3D UMi respectively, subject to different height gain coefficients and UE dropping assumptions (ground UEs versus 3D dropping). The three titling angles envisaged were 96, 99 and 102 degrees. 
Unlike the coupling results, we find that: 
· Observation 3: Geometry in 3D UMa and 3D UMi is insensitive to tilting angle variations, regardless of UE dropping methodology (2D or 3D) and for all height gain coefficients, under the working assumptions of this calibration exercise.
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Figure 7- Geometry vs. tilting angle, for different height gains and UE dropping assumptions (UMa)
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Figure 8- Geometry vs. tilting angle, for different height gains and UE dropping assumptions (UMi)
3. Conclusions

In this contribution, we presented our 3D MIMO channel modelling initial calibration results, in terms of coupling loss and geometry. 

Based on these results, we have made the following observations: 

· Observation 1: Coupling loss in 3D UMa and 3D UMi is sensitive to tilting angle variations, regardless of UE dropping methodology (2D or 3D) and for all height gain coefficients.

· Observation 2: Under the working assumptions of this calibration exercise, we observe that tilting angles between 99 and 102 degrees achieve the best coupling gains for both 3D UMa and 3D UMi.  

· Observation 3: Geometry in 3D UMa and 3D UMi is insensitive to tilting angle variations, regardless of UE dropping methodology (2D or 3D) and for all height gain coefficients, under the working assumptions of this calibration exercise.

Particularly in view of observations 1 – 2 , we propose the following:

· Proposal
· If the tilting angle parameter is to be fixed going forward (e.g. to reduce the number of calibration cases) to a single value for each calibration scenario, consider tilting values in the range 99 ~ 102 degrees for 3D UMa and 3D UMi
. Do not consider a tilting angle of 96 degrees for 3D UMa nor 3D UMi.
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� Case 1 refers to the initial calibration phase where geometry, coupling loss and elevation parameters are evaluated [2].


� Although latest working assumption tentatively limited height gain values to 0.6 and 0.9 (See [3] or chairman’s notes in RAN#73 [2]), we took the liberty of evaluating the coupling loss and geometry for a larger set of height gain values (0.6, 0.9, 1.1).


� We do not require the tilting angles for 3D UMa and 3D UMi to be necessarily the same.


� We do not require tilting angles for UMa and UMi to be necessarily the same, just that they be values within the range 99~102 degrees.
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