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1 Introduction
The horizontal / vertical angle shift in cell partitioning scenario for 3D coexistence simulation is worth some further investigation [1, 2, 3]. In the last RAN4 meeting, 9/20 degree is proposed initially as the down-tilt angles for vertical cell partitioning and ±30degee is proposed as the steering angle for horizontal cell partitioning. In order to verify this proposal, we have done some simulations. The simulation results are presented in this paper. The methodology on how to decide the down-tilt angles is similar with that used SI phase. 

2 Discussions
2.1 Vertical cell splitting
Antenna down-tilt angle shall be set properly in order to optimize the system performance in real deployment. In the coexistence simulation, it’s also necessary to decide a reasonable set of down-tilt angles for vertical cell splitting scenario. 
In SI phase, a down-tilt angle of 9 degrees is used for Macro scenario with ISD=750m for the fundamental AAS coexistence simulation as a baseline since it maximizes system throughput. Thus the down-tilt angle for the outer cell is suggested to be 9 degrees to ensure cell coverage and meanwhile control co-channel interference to the adjacent cells. For inner cell, the down-tilt angle shall not be too large to cause large scan loss which is a waste of power, and meanwhile not too small to cause high co-channel interference to the outer cell. With the general rules in mind, a large amount of simulations were carried out by scanning BS down-tilt angle from 5 degrees to 25 degrees in order to obtain a suitable set of down-tilt angles for the agreed cell deployment scenarios.        
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Figure 1 Diagram of the down-tilt angle
Table 1 shows part of down-tilt angles that have been evaluated in our simulation.

Table 1 System throughput performance under different down-tilt angles
	Outer cell down-tilt angle (deg)
	Inner cell down-tilt angle (deg)
	Cell average throughput
	5% CDF throughput

	5
	15
	11999.70
	1164.73

	5
	20
	11099.54
	1076.49

	5
	25
	10609.47
	1316.71

	9
	15
	12526.28
	1712.55

	9
	20
	14814.05
	463.57

	9
	25
	15131.97
	630.59


According to our simulation results, 9 degree down-tilt angle for the outer cell is confirmed to ensure cell average throughput performance. For inner cell, by scanning the down-tilt angle from 15 degrees to 25 degrees, the cell average throughput is increasing due to the increasing separation between inner cell and outer cell, which leads to lower co-channel interference. However, 5% CDF throughput is decreasing due to the increasing side lobe of the inner cell which causes higher co-channel interference to the adjacent cells. Figure 2 shows comparison signal levels (antenna gain+ path loss) between two different sets of down-tilt angles, 9/15deg and 9/20deg as a function of distance. 
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Figure 2 Comparison of signal levels (Antenna gain + Path loss) between 9/15 down-tilt angle and 9/20 down-tilt angle for vertical cell splitting scenario
From Table 1, it may be not so straight forward to pick out a best down-tilt angle to maximize average and 5%CDF system throughput at the same time. It seems that a sensible down-tilt angle for inner cell is around 9 degrees and for outer cell is around 15 degrees in this scenario. For other down-tilt angles around 9/15 degrees, such as 9/20 degrees proposed in the last meeting, we don’t object to perform the corresponding simulations since it is also fine to see the sensitivity of co-existence performance to the AAS settings. 
Therefore it is proposed that:
Proposal 1: To align the simulation results as much as possible, it is preferred that a sensible down-tilt angle for inner cell is around 9 degrees and for outer cell is around 15 degrees in the specific scenario.

2.2 Horizontal cell splitting
The same method is applied to determine the angle steering for horizontal cell splitting scenario. Table 2 shows part of horizontal steering angles that evaluated in our simulation.
Table 2 System throughput performance with different horizontal steering angles
	Horizontal steering angle for cell 1 (deg)
	Horizontal steering angle for cell 2 (deg)
	Cell average throughput
	5% CDF throughput

	-30
	30
	13614.33
	746.59

	-25
	25
	15024.15
	861.82

	-20
	20
	14575.12
	703.92


The simulation results show that the horizontal steering angle of ±25degrees would maximize the system throughput. For horizontal steering angle of ±30degrees, the separation between cell 1 and cell 2 is a little large to provide sufficient coverage between these two cells; while for horizontal steering angle of ±20degrees, the separation between cell 1 and cell 2 is a little small, which may cause high co-channel interference between the two cells. Antenna patterns for different horizontal steering are shown in Figure 3.
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Figure 3 Comparison of antenna pattern of ±30deg, ±25deg and ±20deg horizontal steering

Therefore it is proposed that:

Proposal 2: With taking into account of both cell average and 5% CDF throughput performance, ±25degrees for horizontal cell splitting can be used for coexistence study.
3 Conclusion
To align our simulation results as much as possible, it is proposed that,

Proposal 1: 9 degrees for the outer cell and 15 degrees for the inner cell are proper down-tilt angles for the specific deployment scenario.

Proposal 2: ±25degrees for horizontal cell splitting can be used for coexistence study.
In other scenarios and in particular in a real network deployment, different down-tilt angles may optimize system throughput and may be applied.
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