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1 Introduction

A 3GPP Study Item aimed at studying the impact on RAN4 performance requirements of so-called Active Antenna Array systems (AAS) was launched at RAN#53. RAN4#62 considered and approved a number of text proposals aimed at making progress in describing AAS terminology and defining a reference structure in order to create a common understanding of the type of system and issues to be studied. In particular, a generic and abstract reference structure was defined in [1].

To progress the Study Item further, it will be necessary to investigate the impact of AAS on system performance issues such as co-existence and conformance with regulatory requirements. It will also be necessary to build a common understanding on how performance parameters can be defined and set in order that such system performance issues can be addressed.

A strength of the reference structure agreed in [1] is that it is generic to all types of AAS systems and applications. However to be able to make meaningful comparisons and discussions within 3GPP, it is neecessary to be able to get some form of similarity between different contributing companies investigations and simulations, whilst keeping the study generic enough to apply to different AAS implementation and application approaches. This document aims to build a framework for meaningful comparison by means of defining some templates that can be applied on top of the reference structure that allow for investigating across the spectrum of AAS applications and architectures.
2 Discussion

Advanced Antenna System applications can range from LTE or HSPA MIMO, as applied in the specs today, through horizontal and vertical sectorisation, to frequency specific sectorisation, to user specific beamforming [3]. AAS arrays can range from simple 4 antenna arrays through to multiple columns of cross polarised antenna elements, with integrated electronic components. As has already been discussed during the Study Item and the preceeding work, a number of interference related effects can occur depending on the specific application. Furthermore, depending on the array architecture near field effects, the impact of interaction with the electronics and propagation patterns will differ.
It is not clear at this stage in the SI whether a single set of AAS requirements can be defined that apply to any type of antenna array, or requirements need to be categorised or even differentiated depending on the type of array to which they should apply. Our proposal therefore is to define a couple of examples of AAS array and application, based on the reference architecture, that represent boundary conditions and will enable a conclusion to be drawn as to which types of parameters and tests can be generic to any type of AAS and whether and if there are requirements that need to be more related to an AAS architecture and operation. The AAS array examples that we propose are as follows:

4 antenna MIMO

The first type of antenna array should cover 4 antenna MIMO, as defined in Release 8 LTE and Release 11 HSPA. The array should be built up from a pair of separated, cross polarised antenna modules. The application for the array should be codebook driven MIMO as defined in the specifications. The intention of defining this type of scenario is to understand the requirements implications of one of the more straightforward kinds of AAS application.
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Large antenna array
A larger antenna array should also be considered together with a more complex application in order to consider the impacts of a more complex AAS system. The aim in defining a large antenna array should not be to simulate a specific implementation, but rather to define something that should be reasonably representative of the co-existence and interference characteristics of a complex AAS system for the purposes of the study item. To this end, we propose considering the following configuration during the study item:

· Array: 4 columns of 8 cross polarised antenna elements

· Modularisation: Antennas grouped in groups of 2 vertical antennas, with cross polarisation fed separately
· Application: Fine grained tilt and beamwidth control, differentiated antenna behaviours at different carrier frequencies, per timeslot and per UE direction [3].
Further details on a propsoed parameterisation of this model, including proposals on the number of TRXs and location of the electronics are outlined in a companion contribution.

[image: image2.emf]Antenna array

Module


It should be noted that the purposes of defining these example configurations is not to study a specific implementation or application, but rather to characterise the issues related to setting performance requirements across a couple of border cases.
3 Conclusion

The work prior to and during the AAS Study Item has highlighted a number of issues relating to setting and testing performance requirements for AAS systems. To enable a common further investigation of the issues and to properly characterise the implications of AAS systems on RAN4 requirements, two types of example AAS array are proposed to be studied further. The aim in proposing the two array types is to study two ends of AAS complexity in order to understand the likely applicability of requirements and test methods across all of the possible scenarios.
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