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1.
Introduction
During the AAS SI, a reference structure for AAS BS was discussed and agreed. The reference structure is captured in section 4.2 of the AAS SI TR [1]. Since the AAS SI is closed and we are about to start a WI, there is a need to re-visit the reference architecture and add relevant parts to ensure that it can be used for future AAS BS products. During the coming WI, there is a need to improve the reference architecture to ensure that it can be parameterized in a proper way to ensure that AAS BS specification is generic supporting all BS categories in an implementation in-dependent manner. A contribution presented at last RAN4 meeting [2] introduced updates to the reference architecture with an inclusion of baseband was proposed. It was at the time not agreed to include baseband as part of the reference structure. From a test perspective it is suggested to extend it too also include consider the baseband or parts of the baseband.
2.
Discussion
An abstract logical representation of the AAS BS reference architecture has been defined in the SI. In figure 2.1 a refined version is presented. The reference architecture will be used to defined and parameterize the AAS BS. A parameterized architecture will be required when performance requirements and test methods for AAS BS shall be defined. The reference structure will be used in the work defining requirement points and test points for RF requirements.  
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Figure 2.1: The TX view of AAS BS System
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Figure 2.2: The RX view of AAS BS System

From the SI TR it can be found that the AAS reference architecture consists of Transceiver Array, RF Distribution Network (RDN) and Antenna Array. The baseband or parts from the baseband could also be considered to be included in the reference architecture. The main reason for that is for DL spatial processing will be handled by baseband and for UL reference sensitivity and blocking by definition incorporates BER/BLER or throughput. Basically the reference architecture contains of three main blocks connected to each other via L element feeder cables, K RDN feeder cables and Q baseband streams. 

Form the reference structure perspective is the UL and DL independent meaning that there will be two sets of parameters. In the case with symmetrical configuration the UL and DL parameters will be the same. 
The AAS reference structure parameterization supports different kinds of AAS applications (e.g. cell splitting and vertical sectorization).  

Antenna Array:

The antenna array consists of NcolxNrow radiating elements placed uniformly as multiple vertical columns. Each vertical column consists of a linear array. A radiating element is characterised by an element gain (GE), horizontal 3dB beam-width and vertical 3dB beam-width, front-to-back ratio and side-lobe level as described in section 5.4.4 of SI TR.
It shall be noted that the definitions of Ncol and Nrow is applicable for uniform rectangular arrays (URA), however other geometries exists making Ncol and Nrow not applicable. In the non-ULA/URA case the parameter N could be used. 

RDN:

The RDN may consist of a simple one to one mapping where K=L meaning that there will be one antenna element per TXU/RXU, but another case is when L>K where sub-arrays are created. In complex implementation with support for several bands the RDN could also consists of filters, phase-shifters, attenuators, splitters and combiners. 
It shall also be noticed that L=2xNcolxNrow for dual polarized antenna array.
Transceiver Array:

The transceiver array has K RF connectors (a.k.a. Antenna Reference Point (ARP) or Test port A according to TS 36.141 section 4.5 for non-AAS BS) and Q output I/Q streams. Post/Pre-processing of baseband data in the transceiver array could result in cases where K=Q is not true. This could be the case where cell-specific beam-forming is applied in the transceiver array reducing the number of baseband streaming before baseband processing 
The AAS reference architecture allows for full asymmetry between receive and transmit paths. This means that the parameters shown in figure 2.1 (Q, K, L, Ncol and Nrow) is not necessary equal for receive and transmit direction.

The number of baseband streams (Q) could be associated with the number of antenna ports defined in TS 36.211 [3, 4] or baseband streams multiplied with a factor where cell-specific beam forming is done in baseband. In the latter case signal processing is moved from RDN to baseband. A baseband stream could be associated with a dedicated reference signal or not. There are cases where the number of supported reference signals is less than the number of baseband ports. It shall also be noted that there are cases where the number of columns (Ncol) is greater than the number of baseband ports (Q) (e.g. 8-port TDD-LTE with 2x2 MIMO). This can be handled by the concept of an equivalent port as described in [5].

For some AAS products the baseband will be integrated. This will be the common case for local area BS while for media range BS and wide area BS both concepts will exists. The functionality in the baseband will also be used during testing when BER/BLER or throughput is required. This is another reason why baseband could be included into the reference architecture.
The general AAS BS reference architecture described above will support features such as RX/TX diversity, UL/DL cell-specific beam-forming, UE-specific beam-forming, spatial multiplexing and combinations.   

3.
Conclusion

This contribution presents an updated version of the reference architecture for AAS BS. The architecture is parameterized so different types of AAS could be defined. For the coming WI it is important to define and capture a parameterized reference architecture supporting all BS classes. It is suggested to include the reference structure early in the work so it can be used for the requirement by requirement analysis needed for defining AAS BS RF requirements.
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