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1. Introduction
Several contributions related to classification of AAS were submitted [2, 3, 4] in the last RAN4 meeting. However no agreement has been reached.
In this contribution, we propose to further address this issue and give a way forward.
2. Discussions and Proposals
As have been discussed in [2, 3, 4], there are many factors impacting the AAS definition and classification, such as beam steering capability, adaptive or non-adaptive, RF architecture (e.g. external RF connector, number of transceiver in each column and row) etc. The following gives our consideration on the definitions, radio architecture and classification of AAS. 
Proposal 1:  Definition of PAS and AAS
Active Antenna: an Antenna Array Integrated with an Active Transceiver Array, which may include a Radio Distribution Network, a Calibration Network and a Testing Connector, and don’t have external radio frequency connectors for being accessible to Antenna Array.
Passive Antenna: an Antenna Array without an Active Transceiver Array, which have external radio frequency connectors for being accessible to Antenna Array.
Active Antenna System (AAS):  a BS system which baseband unit combines active antenna.
Passive Antenna System (PAS):  a BS system which baseband unit combines passive antenna via an external Active Transceiver Array.
Proposal 2:  Fully Parameterized PAS and AAS radio architecture

The AAS reference architecture agreed in SI [1] was generic and not fully parameterized. At the same time, the PAS reference architecture was not listed for comparisons. The fully parameterized AAS radio architecture including the column number of polarized antenna element 
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 rows polarized antenna element impact AAS spatial characteristics. 
An AAS, with general radio architecture as shown in Figure 1, is generic to all types of AAS structures supporting diversity, beamforming, spatial multiplexing, or any combination of the three. For comparison, A PAS, with general radio architecture as shown in Figure 2, is generic to all types of PAS structures supporting diversity, beamforming, spatial multiplexing, or any combination of the three. The architecture is parameterized so different types of AAS and PAS could be defined.  The new index 
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 may show the AAS radio architecture clearly and is necessary to  classification of Base station, equivalent (or virtual) transceiver declaration of Horizontal Cell-specific beam, Vertical cell-specific beam, and UE specific Beam, definition of RF requirements  and additional radiation RF requirements.
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Figure 1 General AAS radio architecture
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Figure 2 General PAS radio architecture
Proposal 3: Classification of Base Station including PAS and AAS
The Base station can be AAS or PAS, the antenna reference point of AAS can’t be accessible via external radio frequency connectors, and the antenna reference point of PAS can be accessible via external radio frequency connectors. The PAS can be no-adaptive, vertical adaptive, horizontal adaptive and full 3D adaptive. The AAS can be no-adaptive, vertical adaptive, horizontal adaptive and full 3D adaptive. In combination there are eight different BS types as illustrated in the Figure 3:
No-Adaptive PAS (NA-PAS):  A PAS without adaptive beam steering capability.
Vertical Adaptive PAS (VA-PAS): A PAS with vertical adaptive beam steering capability, where the column number of external Active Transceiver Array is 
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Horizontal Adaptive PAS (HA-PAS): A PAS with horizontal adaptive beam steering capability, where the column number of external Active Transceiver Unit Array is 
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 and the row number of external Active Transceiver Array is
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FULL Adaptive PAS (FA-PAS): A PAS with both horizontal and vertical adaptive beam steering capability, where the column number of external Active Transceiver Array is 
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No-Adaptive AAS (NA-AAS):  An AAS without adaptive beam steering capability.
Vertical Adaptive AAS (VA-AAS): An AAS with vertical adaptive beam steering capability, where the column number of integrated Active Transceiver Array is 
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Horizontal Adaptive AAS (HA-AAS): An AAS with horizontal adaptive beam steering capability, where the column number of integrated active Transceiver Array is 
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 and the row number of integrated active Transceiver Array is
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FULL Adaptive AAS (FA-AAS): A AAS with both horizontal and vertical adaptive beam steering capability, where the column number of integrated Active Transceiver Array is 
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 and the row number of integrated Active Transceiver Array is 
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Figure 3 Classification of Base station including PAS and AAS
3. Conclusion
This paper discussed the definition, radio architecture and the classification of AAS.  It is proposed to include the definition of PAS and AAS, fully parameterized PAS and AAS radio architecture, and classification of Base Station including PAS and AAS into the technical standard.
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