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1 Introduction
In RAN4#76bis, it was identified that by several papers [1]-[4] that the current AAS RF architecture defined in the TR37.842 is not sufficient as a generic architecture. The following insufficient points were pointed out: 
1. The number of TAB connectors may be greater than number of transceivers in case there is functionality of splitting at the transmitter side and combining at the receiver side inside the transceiver unit array. 
2. There are no requirements placed on the interface between the RDN and the Antenna array, but the current architecture is misleading in that there appears to be an interface between the two.

3. It failed to capture the case that beamforming is applied in baseband processing.
This TP is a revision of [2] providing a modification of the current architecture to fix these problems.
2. Text Proposal:

TR37.842 v1.7.0
--------------Start of text proposal-------------
3.1
Definitions

multi-band TAB connector: TAB connector supporting operation in multiple operating bands through common active electronic components(s).
single band TAB connector: TAB connector supporting either operation only in a single operating band, or operation in multiple operating bands without any common active electronic component(s).
TAB connector: transceiver array boundary connector.
3.3
Abbreviations

TRXU
Transceiver Unit
TRXUA
Transceiver Unit Array
4.3
General AAS BS RF architecture
The AAS radio architecture is represented by three main functional blocks, the Transceiver Unit Array (TRXUA), the Radio Distribution Network (RDN), and the Antenna Array (AA). The Transceiver Units (TRXUs) interface with the base band processing within the AAS BS.
The Transceiver Unit Array consists of multiple Transmitter Units (TXUs) and Receiver Units (RXUs). The Transmitter Unit takes the baseband input from the AAS Base Station and provides the RF TX outputs. The transmitted signal of the same band from different Transceiver Units shall not appear at a common TAB connector. The RF TX outputs are distributed to the AA via a RDN. The Receiver Unit performs the reverse of the Transmitter Unit operations. The RDN 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 different mapping through the RDN towards the antenna array. 
The transceiver array boundary (TAB) is the point or points at which the transceiver unit array is connected to the RDN. 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 and is called “Transceiver Array Boundary connector” (TAB connector). The TAB connector is defined as the conducted requirement reference point. The transmitted signal per carrier from one Transmitter Unit appear at one or more than one TAB connector(s) and the received signals per carrier from one or more than one TAB connector(s) appear at a single Receiver Unit.
Figure 4.3-1 shows a general AAS radio architecture, where NTRXU is the total number of Transceiver Units and NTABC is the total number of TAB connectors at the transceiver array boundary. 
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, array geometry (including element factor and element separation) 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 in the RDN between TAB connectors and antenna elements is assumed. Further the number of separate receiver and transmitter units as well as the mapping in the RDN between TAB connectors 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 TAB connectors can be configured with designated amplitude and phase weights such that one or more beams are radiated from the antenna array.
NOTE 6: If the TR text and the diagram below contradict each other then the TR text applies.
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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-------------
References

[1] R4-156452, Naming of conducted requirement point, Huawei
[2] R4-156025, TP on the AAS BS architecture, SEI
[3] R4-156026, Discussions on effect of the proposed amendment to the AAS RF architecture, SEI
[4] R4-156366, TP for TR 37.842: Additions to section 4.3, Ericsson

[5] TR 37.842 v170, Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base Station (BS) (Release 13)

1/3


[image: image1]