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1 Introduction
The general AAS radio architecture is give in section 4.3 in TR 37.842 [1], which consists of a Transceiver Unit Array, a Radio Distribution Network (RDN), and an Antenna Array. The point or points at which the transceiver array is connected to the RDN is called the Transceiver Array Boundary and is defined as conducted requirement reference point. Although this is intended to be a general architecture generic to all types of AAS BS, it is found that the structure may not work for some AAS BSs. This TP clarifies the issue and proposes a related TP.
2. Discussion

The general AAS radio architecture defined in TR 37.842 is shown in Fig. 2-1. 


Figure 2-1: General AAS Radio Architecture defined in TR37.842
Although not explicitly clarified by text in the TR, it is implied in the structure that the number of transceiver unit must be equal to the number of paths from the transceiver unit array to the radio distribution network. The Radio Distribution Network, following its definition, must be a passive network. 

Radio Distribution Network: a passive network which distributes radio signals generated by the active transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the active transceiver unit array.

NOTE: 
In the case when the active transceiver units are physically integrated with the array elements of the antenna array, the radio distribution network is a one-to-one mapping.
This AAS radio architecture is intended to be generic to all types of AAS structures, as stated in the TR 37.842. It is found, however, that it is not applicable to some AAS BSs. 
A BS with AAS, with general radio architecture as shown in Figure 4.3-1, is generic to all types of AAS structures including diversity, beam-forming, spatial multiplexing, or any combination of the three. 
An example is the structure given in Fig. 2-2, which is commonly used in active phase array antenna in satellite wireless communications and can also be considered a promising structure for AAS of cellular communications.
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Fig. 2-2 An example of AAS RF structure  
The yellow section works as a radio distribution network. However, since the TR 37.842 defines radio distribution network to be passive, it cannot be treated as a radio distribution network in the current AAS structure. The other option is to treat it as part of the transceiver unit array. However, as stated before, it is implied in the current AAS RF structure that the number of transceiver units must be equal to the number of paths from the transceiver unit array to the radio distribution network. So it cannot be treated as part of the transceiver unit array, either. A solution is needed to deal with this problem.
There are three possible solutions:

1. Change the definition of Radio Distribution Network to make it possible to be either passive or active.
In this case, the Boundary A in Fig.2-2 will be the Transceiver Array Boundary.

Advantages: Able to fit its function to the name.

Disadvantages: The test point may need to be changed from the transceiver array boundary to the point/points between the RDN and the Antenna Array in case the RDN is active, which would result in tremendous work on TR and TS and delay the work of Rel-13.

2. Take AAS structure like Fig. 2-2 as a special case and deal the part in the yellow section in the same way as TS36.104 deals with external apparatus connected to the BS antenna connector.

In TS36.104 [2], normally the transmitter/receiver characteristics are specified at the BA antenna connector, the test port A as shown in Fig. 2-3. However, if any external apparatus such as a TX amplifier is used, the requirements apply at the far end antenna connector, the test port B. 
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Fig. 2-3 Transmitter test ports in TS36.104
The same idea can be applied in AAS BS to make the structure more generic. That is, if any additional apparatus containing active devices, such as a power splitter connected with amplifier, exists between the Transceiver Unit Array and the Radio Distribution Network, so that the transmitter output signals from one transceiver unit appears at more than one paths to the RDN, conducted requirements apply at the point/points where the additional apparatus is connected to the RDN. 

Advantages: No amendment to the Transceiver Unit Array and the Radio Distribution Network.

Disadvantages: Changing the test point from the transceiver array boundary to the point/points between the RDN and the Antenna Array would result in tremendous work on TR and TS and delay the work of Rel-13.
3. Include the yellow section in Fig. 2-2 into the transceiver unit array.

In this case, the Boundary B will be the Transceiver Array Boundary.

Advantage: No effect on the core requirement of the AAS BS, as discussed in [3]. 

Disadvantages: Need to redefine the function of transceiver unit array to allow it to include the function of radio distribution. 
Taking into account that limited time is left for the AAS work of Rel-13, we prefer option 3 and a related TP is proposed in the following section.
3. Text Proposal:

TR37.842 v1.6.0
--------------Start of text proposal-------------

4.3
AAS BS architecture

The AAS radio architecture is represented by three main functional blocks, the Transceiver Unit Array (TXRUA), the Radio Distribution Network, (RDN), and the Antenna Array (AA). The Transceiver Units (TXRU) interface with the base band processing within the eNodeB.
The Transceiver Unit Array consists of multiple Transmitter Units (TXU) and Receiver Units (RXU). The Transmitter Unit takes the baseband input from the AAS Base Station and provides the RF TX outputs. The RF TX outputs may be distributed to the Antenna Array via a Radio Distribution Network. The Receiver Unit performs the reverse of the Transmitter Unit operations. The Radio Distribution Network, if present, performs the distribution of the TX outputs into the corresponding antenna paths and antenna elements, and a distribution of RX inputs from antenna paths in the reverse direction. The transmitter and receiver unit can be separated and can have difference mapping towards radiating elements.

The transceiver array boundary is the point or points at which the transceiver array is connected to the RDN in figure 4.3-1. "Transceiver array boundary" may refer to the combination of all of the transceivers or may refer to an individual transceiver. The point where a Transmitter Unit or a Receiver Unit connects with the RDN is equivalent to an “antenna connector” of a non-AAS BS when it is defined as conducted requirement reference point.
NOTE 1:
The RDN may consist of a simple one to one mapping between the TXU(s)/RXU(s) and the passive Antenna Array. In this case, the RDN would be a logical entity but not necessarily a physical entity.

NOTE 2:
The Antenna Array includes various implementations and configurations e.g. polarization, spatial separations etc.

NOTE 3:
The physical location of the Transceiver Unit Array, the Radio Distribution Network, and the Antenna Array may differ from this logical representation and is implementation dependent.
NOTE 4:
No specific mapping between TXU/RXU and antenna elements is assumed. Further the number of separate receiver and transmitter units as well as the mapping in the RDN between transceivers and  radiating elements can differ between the transmit and receive directions. The AAS reference architecture allows for full asymmetry between receiver path and transmit path.
NOTE 5:
For AAS BS capable of supporting applications employing beam-forming, all or subgroups of transceivers can be configured with designated amplitude and phase weights such that one or more beams are radiated from the antenna array.
NOTE 6: The transmitter output signal per carrier from one transceiver may appear at more than one paths to the RDN and the received signals per carrier from more than one paths from RDN may appear at a single transceiver, i.e., K≦M.  
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Figure 4.3-1: General AAS Radio Architecture

A BS with AAS, with general radio architecture as shown in Figure 4.3-1, is generic to all types of AAS structures including diversity, beam-forming, spatial multiplexing, or any combination of the three.
--------------End of text proposal-------------
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