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1 Introduction

During the course of the 3GPP Study Item, and the work preceeding the Study Item, a number of issues relating to Active Antenna Systems have been highlighted and discussed that may in the future need to be considered when setting RF and EMC requirements.
This paper proposes to capture and list the characteristics that should be considered, in order to make the underlying issues accessible in 37.840.
2 Text Proposal
4.1
SI objectives 

4.1.1
The objectives

The AAS introduces alternative antenna system from the one installed in the conventional Base Station.The interactions between the antenna array system and the transmitters and receivers within the AAS might be different from the convention BS and the convention antenna system. The impacts of the transmitted or received radio signals on the transmitter and receivers shall be studied. 
To investigate the AAS BS, a Study Item [2] was approved in RAN plenary #53. The objectives proposed in the SID are quoted below:

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. 
In summary, the objectives of this Study Item are to study the characteristics of the AAS transmitters and receivers, and investigate the impacts on the coexistence performance with other systems based on un-coordinated deployment scenarios.
4.1.2 Issues identified during the Study Item
Several issues have been identified prior to and during the study item that might impact RAN4 performance requirements:

4.1.2.1 Transmitter related issues
In the transmit direction, some characteristics of AAS differ from those of non AAS basestations. These differences could impact the definition of performance requirements and hence may need to be investigated.

· Co-existence between AAS systems and other AAS or non AAS systems operating in adjacent bands

· Unlike conventional network deployments, AAS systems may direct DL energy with a spatially (and potentially time) varying pattern. Thus adjacent channel interference requirements need to be set such that low disruption to co-existing systems can be ensured in the context of such varying interference patterns

· Differing characteristics of emissions to other carriers and bands

· In traditional basestations, all of the unwanted emissions that are generated in the TRX are radiated through a single antenna. The spatial pattern of unwanted emissions is the same as that of the wanted carrier. Thus quantities such as ACLR, when applied at the TRX are also relevant at any point in space.

· In AAS systems, interference that is emitted outside of the wanted carrier may be only partially correlated across the multiple TRX units. Uncorrelated interference components will be radiated with the spatial patterns of each of the individual sets of antenna groups to which the individual TRXs are connected. Correlated interference components will be radiated with a spatial pattern determined by the AAS array as a whole. Thus the interference may be radiated with two or more spatial components.

· Furthermore, in AAS systems, at frequencies that differ significantly to the wanted carrier (for example, in the spurious emissions zone), the characteristics of the antenna elements and the element spacing relative to the wavelength will differ compared to the wanted carrier. This will cause the interference components that are correlated and subject to a beamforming effect to be radiated in a beam that has a different spatial pattern to that of the wanted carrier.

· When the AAS array is transmitting on different carriers with differing beam patterns, intermodulation products will be radiated with a pattern dependent on both of the beams applied to the carriers as well as contain uncorrelated components

· Characteristics relevant to differing AAS implementation strategies

· Different AAS implementation strategies may give rise to different types of spatial effects, and a process of defining requirements may need to take this into account

· Different levels of coupling between antennas can impact the spatial performance

· Close proximity of antennas and active electronice components may give rise to near field effects

4.1.2.4
Receiver related issues

In the receive direction, characteristics of AAS that differ from conventional basestations, could impact the definition of performance requirements and hence may need to be investigated further include:

· Co-existence between AAS systems and other AAS or non AAS systems operating in adjacent bands

· Unlike conventional network deployments, AAS systems may include receiver processing that forms a composite array with a spatially (and potentially time) varying pattern. Thus adjacent channel interference requirements need to be set such that low disruption from co-existing systems can be ensured in the context of such varying receiver beam patterns

· Receiver blocking interference relates to each TRX and hence is not subject to the AAS beam processing

· Hence interference sources that could lead to receiver blocking will be subject to the gains of the individual antenna groups driving the individual TRXs.

· Characteristics relevant to differing AAS implementation strategies

· Different AAS implementation strategies may give rise to different types of spatial effects, and a process of defining requirements may need to take this into account

· Different levels of coupling between antennas can impact the receiver spatial performance and co-existence

· Close proximity of antennas and active electronice components may give rise to near field effects

4.1.3
Methodologies
The methodologies employed to determine the minimum requirements for AAS are similar to the methodologies used for determining those requirements for previously considered systems. These methodologies as documented in TR25.942 [18] and TR 36.942 [19] which provides assumptions for typical deployment conditions can be used as baseline.
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