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1. Introduction
In the last meeting, two candidates were proposed for the inner and outer electrical downtilt angles (notation: (inner, outer)) for the vertical cell splitting AAS, i.e. (15, 9) and (18,7) degrees . We performed the simulation on the AAS vertical cell splitting as part of the coexistence simulation campaign, and our simulation results showed that (18, 7) degrees performed better. 
The two coexistence scenarios presented in this contribution are from [1] and inline with case 1a_2 and case 1b_2 in [2].
2. Simulation Results
2.1 Case 1b_1: AAS E-UTRA Macro system : Vertical cell splitting interfere- Legacy E-UTRA Macro system: no cell splitting
Simulations are based on the following assumptions:

Aggressor system:

10 MHz AAS E-UTRA macro system: vertical cell splitting
Victim system:


10 MHz E-UTRA with passive antenna system
Down-tilt angle:
(15,9)/(18,7) degrees electrical down-tilt in aggressor and 9 degrees in victim system
Environment:


Macro Cell, Urban Area, uncoordinated deployment

Cell Range:


750 m

We use correlation level 
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 as example, and presented the simulation results in Figure 2.1-1 and Figure 2.1-2. It can be seen from two figures that the (18, 7) degree downtilt for Case 1b_1 cell splitting has lower cell average throughput degradation compared with (15, 9) degree case.
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 Figure 2.1-1 Case 1b_1:Cell Average Throughput Loss
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 Figure 2.1-2 Case 1b_1:Cell Edge Throughput Loss


2.2   Case 1b_2: AAS E-UTRA Macro system: Vertical cell splitting interfere- AAS E-UTRA Macro system: Vertical cell splitting

Simulations are based on the following assumptions:
Aggressor system:

10 MHz AAS E-UTRA macro system: vertical cell splitting
Victim system:


10 MHz AAS E-UTRA macro system: vertical cell splitting
Down-tilt angle:
(15,9)/(18,7) degrees electrical down-tilt in aggressor and victim system
Environment:


Macro Cell, Urban Area, uncoordinated deployment

Cell Range


750 m

We use correlation level 
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 as example, and presented the simulation results. The cell average throughput loss and cell edge throughput loss under (18,7) and (15,9) degrees for Case 1b_2 cell splitting are shown in Figure 2.2-1 and Figure 2.2-2.
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 Figure 2.2-1 Case 1b_2:Cell Average Throughput Loss
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 Figure 2.2-2 Case 1b_2:Cell Edge Throughput Loss


As we can see from Figure 2.2-1 and Figure 2.2-2, the throughput loss performance of (18,7) downtilt is better than (15,9).
The cell average throughput and cell edge throughput under (18,7) and (15,9) degrees for Case 1b cell splitting are shown in Figure 2.2-3 and 2.2-4. It can be shown that when ACLRElement is 45dB, the cell average throughput under (18,7) degree has 25% improvement compared with (15,9) degree , the cell edge throughput under (18,7) degree downtilt has 52% improvement compared with (15,9) degree downtilt case.
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 Figure 2.2-3 Case 1b_2:Cell Average Throughput
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 Figure 2.2-4 Case 1b_2:Cell Edge Throughput


Further Observations:
1. For the initial AAS deployment, e.g. Case 1b_1 (AAS BS – legacy BS), the (18,7) degrees downtilt has lower average throughput loss and has almost the same cell edge loss compared (15, 9) degree case.

2. For the typical AAS deployment, e.g. Case 1b_2 (AAS BS – AAS BS), the cell average and cell edge throughput under (18,7) degree has significant improvement compared with (15,9) degree downtilt case. Hence, (18,7) is more suitable electrical downtilt choice for AAS vertical cell splitting. This is mainly due to the fact that most UEs will be located around cell center, the (18,7) degrees downtilt for typical AAS deployment will provide more cell center throughput and less interference at the cell edge.
3. Conclusions
In this contribution, we presented the simulation results to compare different electrical downtilt angles for AAS vertical cell splitting. From the simulation results, we believe that (18,7) degree as the inner and outer electrical downtilt is a more suitable candidate for E-UTRA macro system AAS vertical cell splitting.
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