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1 Introduction

During RAN4#64, several companies presented simulation results on co-existence and ACLR in a macrocell environment considering vertical downtilt, as agreed in [1]. The applications and environments for AAS systems however range far beyond vertical downtilt. Other types of AAS application may exploit the horizontal domain and/or apply more dynamic beamforming or spatial multiplexing.
Currently, no further applications or simulation scenarios have been agreed for simulation. This paper provides an initial insight into the implications of azimuth beamforming on AAS performance on legacy system operation without considering a specific application. 
2 Discussion

In order to examine the impact of horizontal beamforming on co-existence, an example 4 column AAS array was assumed for the agressor system. Apart from the addition of 3 additional columns, the array parameters are exactly the same as in [1]. The horizontal spacing is also set at 0.9 Lamda. The victim system was a legacy downtilt application.
Static azimuth beam steering ranging from 0 to 30 degrees was applied in the agressor AAS system. In each case, a fixed horizontal beam was applied with the stated azumuth angle for the whole of the simulation length. The same azumith steering was applied in all cells of the agressor system. It is stressed that the simulation is not of a realistic AAS application, but is rather devised for gaining insight into the impact of horizontal beamsteering. Vertical downtilt of 9 degrees was also applied in both systems.
Results for ACIR vs throughput degradation are depicted in Figure 1. In reading the ACIR curves, it is important to remember that the UE ACS is 33dB, hence the range of interest is around 30-33dB. From the figure, it can be seen that the impact of horizontal beamforming on mean throughput is small. The impact to 5th percentile is also small, and lower than is the case for a column array due to the existence of horizontal sidelobes and somewhat reduced power in the main lobe in the agressor system.
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Figure 1 Impact of agressor horizontal beamforming on mean throughput of a legacy antenna system
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Figure 2 Impact of agressor horizontal beamforming on 5th percentile throughput of a legacy antenna system
3 Conclusion

In this contribution, an initial assessment of the impact of azimuth beamforming has been presented. The initial assessment indicates that the anzumith angle does not have a significant impact on victim system throughput.
A more formalised assessment considering in more detail appropriate assumptions for the AAS structure and application and realistic scenarios (e.g. medium range, wide area etc.) should be considered during the Study Item. Furthermore, dynamic adaptation of azumuth beamforming should be considered.
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