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1 Introduction
New study item has been created in RAN#53 to study the RF and EMC requirements for Active Antenna Array BS systems. As BS requirements are always deployment scenario dependent, it’s necessary to have a brief introduction of the possible application scenarios for AAS BS. 
2 Discussion

Besides the capacity and coverage gains offered by reduced cable loss by AAS, together with the simplified site engineering complexities, the key benefit of AAS BS is the capacity improvement offered by electronic beam control. High density of frequency reuse in spatial domain can be gracefully enabled, and this is extremely useful if gradual capacity expansion or service re-configuration is considered to address continuously increasing wireless traffic. 
The traditional base station radio transceivers are also power-hungry devices. AAS can make efficient use of the radiated power and the total power consumption could also be reduced. 
Capacity expansion can be realized by reusing wireless resources in spatial domain in variable ways. Figure 1 illustrates a few basic applications. Please note that those schemes showing in Figure 1, together with flexible MIMO capabilities, can be jointly used depending the key performance requirements to be optimized for the network.
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 a) Separate UE beam steering     b) Flexible Rx diversity       c) Separate Tx-Rx tilting
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   d) Separate carrier tilting    e) Separate service/RAT tilting     f) Vertical/horizontal cell split

Figure 1: Illustration of typical AAS applications

Among all these basic applications, cell splitting capability is particularly desirable for capacity expansion. Figure 2 elaborates the vertical/horizontal cell splitting a little bit. In traditional macro-cellular base stations, cell splitting is typically implemented by additional hardware. The radio transceiver/antenna hardware contributes half or more of the total equipment costs and three quarters of the total cabinet volume. The AAS cell splitting is basically implemented by software configuration. Investments for infrastructure hardware and site engineering can be reduced. 
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Figure 2: Vertical/horizontal cell splitting using AAS

One particular example: AAS can do RAT- independent down-tilt control as shown in the Figure 3, and this feature is particularly useful in the SingleRAN wireless network. Operators can optimize and design the network of each RAT independently, but sharing the same RAN.
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Figure 3: Independent beam tilting per RAT
3 Conclusion

This paper briefly introduced some of the possible application scenarios based on which the AAS requirements would be considered. Not each of the scenarios would necessitate a new set of requirements, but it would beneficial to keep the AAS spatial characteristics in mind when considering the AAS requirements. AAS opens a new dimension where the different carriers of different RATs of an MSR BS shall be considered in the spatial domain. 
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