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1.
Introduction

In RAN#53, A SI for further investigation of  RF and EMC Requirements for Active Antenna Array System (AAS) Base Station was approved [1]. In this paper we elaborate on AAS systems and also the aspects that need to be address in the SI and the report.
2.
Discussion
The SI “Study of RF and EMC Requirements for Active Antenna Array System (AAS) Base Station” with finalization date in Sept 2012 (RAN#57) has the following objectives according to [1]:
This is the study item to investigate the RF and EMC requirements for an AAS BS based on macro-cell deployment scenarios for both TDD and FDD. The study will cover single-RAT UTRA and E-UTRA, as well as multi-RAT base stations. The study item particularly covers the following two main aspects:
· Feasibility of defining AAS BS requirements based on the commonality of different architecture and  implementations:
· Develop/define relevant terminology associated with AAS BS to ensure common understanding.
· Determine the appropriate approaches for standardization, specification implementation and test methodologies
· Study the following aspects
· Transmitter and receiver characteristics and their impact on system performance and co-existence. 
· The core RF and/or EMC requirements for the transmitter and receiver.
· Regulatory aspects related to multiple antenna transmission and the impact on AAS BS.
· Feasibility of OTA tests.

Based on the outcome of the above studies, the following specification-related work will be identified pending approval of the related Work Item:

1. The RF and/or EMC requirements for AAS BS transmitters and receivers.
2. The methodologies for specification implementation of all the necessary changes. 
This is quite an extensive study item where quite a number of complex issues need to be addressed and handled. 

Some of the fundamental aspects to consider within the SI and the technical report are as following:
Reference point/test point
Currently, both the reference point and test port in RAN4 specs are related to antenna connector where both requirements and tests apply. With AAS, it is not trivial how the reference point as well as test ports are defined and not consequently that they would coincide. It is further discussed in [2].

MSR vs. Single RAT

RAN4 needs to conclude on base-line requirement for AAS. Given the work load in RAN4 and the fact that MSR specifications allow for operation in both single RAT and multi-RAT, we would propose to use MSR requirements as base-line. It should be further investigated if the AAS requirements would fit the existing MSR or we would need complementary specification/requirements. This will be further discussed in coming meetings.

AAS requirement/test approach
In [3], the discussion on possible AAS approaches was initiated. There are quite many possibilities and thus the SI should clearly define and investigate the feasibility of most promising approaches. Black box, virtual reference point, modular/sub-array, OTA or requirement based approach (requirement dependent approach) are some of the possibilities.

Spatial domain consideration

Due to nature and interaction between sub-arrays, the spatial domain behaviour and characteristics is the essential part of AAS and its performance. Thus, the spatial domain aspects needs to be further discussed and considered for AAS
Testing strategy/Regulatory aspect
Current conformance requirements in RAN4 specifications are applicable per antenna connector. With active antenna arrays, there is a need to re-visit the testing strategies. In addition, there is a need to address the testing aspect using antenna arrays in case of integrated antennas. The testing strategies are thus highly dependent on the chosen approach including the OTA. Due to the complex testing given the nature of active antenna arrays, one of the most challenging aspects for such equipment will be the regulatory aspects. RAN4 must consider possible regulatory implications when studying and defining requirements for antenna arrays. There may be a need to discuss with various regulatory bodies in parallel with a work item, to ensure that the regulatory aspects are included in the specification for antenna arrays. 
3.
Summary
In this paper, the new SI for “Study of RF and EMC Requirements for Active Antenna Array System (AAS) Base Station” was briefly discussed. Some fundamental aspects which need to be addressed and handled within the study item was also given in this paper.
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