TSG-RAN Working Group 4 (Radio) meeting #65
R4-126548
New Orleans, USA, 12 – 16 November 2012
Source:
Ericsson

Title:
On inclusion radiating elements for AAS
Agenda item:
10.3.1
Document for:
Approval
1.
Introduction
Since the start of AAS SI, the importance of capturing the spatial domain has been extensively discussed. During last RAN4 meeting questions has been raised regarding the inclusion of radiating elements for AAS.

In this paper, we discuss the need for inclusion of radiating elements and propose text for the technical report.
2.
Discussion

Considering the agreed radio architecture for AAS, following has been agreed in RAN4:


Figure 1
General AAS radio architecture

The challenge, complexity and the benefits with AAS systems is based on fundamental fact that the spatial domain can be fully explored. During the RAN4 discussions on various aspects of AAS, simulation results including the radiating elements were demonstrated. In all areas that results were submitted, the importance of spatial domain aspects became evident. Note that all results were based on a single application (vertical down tilt) beside a single multi column application looking into horizontal domain.
A summary of areas which has been discussed is as following:

· Spatial ACLR/Spatial emissions 

· Spatial MCL/blocking 
· Spatial EVM 

· Impact of mutual coupling 
· Directivity characteristics

Extensive discussion on requirement point as well as test points has also occurred in RAN4 where a possible approach was to define all requirements in far field but allow for optional test points within the AAS radio architecture.
Thus, given the results already shown and the fact that AAS BS system which enables the exploration of spatial domain, we strongly promote that capturing the spatial domain aspects is the most important corner stone of AAS and thus the inclusion of radiating element is a necessity for AAS remaining work in SI and coming work in future AAS WI. 

If radiating elements are not included and all requirements and tests are based on a conducted approach, the responsibility for performance and behaviour of AAS system would be undefined leaving operators with severe complexity in predicting the performance and characteristics as well as no or very limited possibility of benchmarking between BS vendors when AAS BS is concerned. 
Proposal:

It is proposed that the attached text proposals are included in the AAS Study Item report TR 37.840.

3.
Summary 

In this paper we address the necessity of including the radiating elements to ensure that we can properly capture the spatial domain aspects of AAS.
Unless spatial aspects are properly captured which would require inclusion of radiating elements, the responsibility for performance and behaviour of AAS system would be undefined leaving operators with severe complexity in predicting the performance and characteristics of AAS BS. 

TEXT PROPOSAL for TR body:

4.2
Structure of AAS BS
An abstract logical representation of the AAS radio architecture is described in this section.The 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 eNode B.
The Transceiver Unit Array consists of multiple Transmitter Units (TXU) and Receiver Units (RXU). The Transmitter Unit takes the baseband input from the 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.
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.
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Figure 4.2-1: General AAS Radio Architecture
A BS with AAS, with general radio architecture as shown in Figure 4.2-1, is generic to all types of AAS structures including diversity, beamforming, spatial multiplexing, or any combination of the three.
The radiating elements are an integrated part of AAS and thus the requirements for AAS BS should be placed on the whole AAS BS system including the radiating elements to ensure that the spatial properties of AAS BS are properly captured.
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