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Introduction

As part of the RAN4 AAS WI [1], ongoing simulation work is planned to investigate the coexistence performance of AAS base stations in a variety of applications. Many of the necessary assumptions and simulation scenarios are presented in [2]. This paper offers clarifications and improvements for the simulation scenarios and assumptions presented in [2].
Discussion

Vertical Cell-Splitting
The assumptions in [2] require the inner cell to be illuminated with the same amount of downlink power as the outer part of the cell. However, inspection of Figure 1 suggests that signals directed to UEs within the inner cell will on average experience less path attenuation than signals directed to UEs within the outer cell. 
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Figure 1. Vertical Cell Splitting
The capacity gain from cell splitting depends on the ability of the base station to reuse time-frequency resources in both partitions of the cell. As such, it is important to control interference between the partitions. The interference is controlled to some extent by the antenna spatial selectivity created by the AAS beams, but this provides limited isolation, particularly close to the partition boundary. Interference from the inner cell to the outer cell can be decreased by lowering the power of the beam directed to the inner cell. This may decrease the average C/I experienced by inner-cell UEs, but these UEs have a propagation loss advantage relative to outer-cell UEs. Reducing the inner-cell tx power evens the C/I throughout both coverage areas.
Lowering the power of the inner beam also has an effect on the interference presented to an adjacent channel system. The effect is highlighted by the worst-case system offset used in the RAN4 assumptions. In this configuration, the edge UEs in the victim system are placed close to the aggressor base station and therefore experience a worst-case C/I. If the system employing vertical cell splitting is set as the aggressor system, then the position of the victim edge UEs coincide with the inner cell. These UEs would benefit the most from reducing the inner cell transmitter power.
The effect of reducing the inner cell power on a conventional victim system was simulated. Per [2], the simulation was configured with a conventional system as the victim and an AAS aggressor system. Inner and outer electrical tilt were set to 20° and 9° respectively with 0° mechanical tilt. Simulation results are presented for inner cell powers of 10W, 20W and 40W. In each case, the outer cell power was set to 40W.
Table 1 Average throughput degradation, Pinner cell = 10W (40 dBm)

	ACLR \ 
	0.00
	0.25
	0.50
	0.75
	1.00

	15
	0.0636
	0.0730
	0.0789
	0.0815
	0.0779

	20
	0.0337
	0.0364
	0.0378
	0.0378
	0.0348

	25
	0.0173
	0.0176
	0.0174
	0.0167
	0.0148

	30
	0.0089
	0.0087
	0.0083
	0.0077
	0.0068

	35
	0.0050
	0.0048
	0.0046
	0.0043
	0.0039

	40
	0.0034
	0.0033
	0.0032
	0.0031
	0.0029

	45
	0.0028
	0.0027
	0.0027
	0.0027
	0.0026


Table 2. Average throughput degradation, Pinner cell = 20W (43 dBm)

	ACLR \ 
	0.00
	0.25
	0.50
	0.75
	1.00

	15
	0.0704
	0.0812
	0.0881
	0.0913
	0.0879

	20
	0.0377
	0.0411
	0.0431
	0.0434
	0.0403

	25
	0.0197
	0.0202
	0.0202
	0.0195
	0.0176

	30
	0.0103
	0.0101
	0.0098
	0.0092
	0.0082

	35
	0.0059
	0.0057
	0.0055
	0.0051
	0.0047

	40
	0.0041
	0.0040
	0.0038
	0.0037
	0.0036

	45
	0.0034
	0.0033
	0.0033
	0.0032
	0.0032


Table 3. Average throughput degradation, Pinner cell = 40W (46 dBm)

	ACLR \ 
	0.00
	0.25
	0.50
	0.75
	1.00

	15
	0.0822
	0.0954
	0.1036
	0.1076
	0.1041

	20
	0.0448
	0.0495
	0.0523
	0.0530
	0.0497

	25
	0.0240
	0.0249
	0.0252
	0.0247
	0.0225

	30
	0.0130
	0.0129
	0.0125
	0.0119
	0.0108

	35
	0.0077
	0.0075
	0.0072
	0.0068
	0.0063

	40
	0.0054
	0.0053
	0.0051
	0.0050
	0.0048

	45
	0.0045
	0.0045
	0.0044
	0.0043
	0.0043


The results show significant difference in average system throughput when inner cell power is reduced. Additional studies should investigate the overall impact on system throughput. However, the observation is made here that the victim system is sensitive to transmitter power and that inner-cell power reduction should not be ignored in evaluation of cell splitting.
However, if the inner cell power is allowed to vary, then the question of optimum tilt angle must also be revisited, as the cell illumination is the product of both the transmitter power and the tilt angle.
Conclusions

Simulations have demonstrated that victim system throughput degradation is sensitive to inner-cell power reduction. The simulation scenarios and assumptions should include studies for inner-cell/outer-cell power divisions other than equal power division, and these studies should also include consideration of the best tilt angles for differing power levels.
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