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Introduction

A new study item to investigate the RF and EMC requirements for Active Antenna Array system (AAS) BS was approved in RAN#53[1]. In the study item, it may need to address not only TX/RX requirements but also various issues including deployment scenarios. In this contribution, we discuss how to classify antenna array systems in general and would like to present our view on the scope of this study item. 
Discussion and Proposals
In general, as shown in Table 1, systems using antenna array can be divided into three classifications according to the correlation between signals on each antenna element and the radiation direction from antenna array. These aspects related to signal type, such as correlated or uncorrelated and wanted or unwanted.

Table 1: Classification for antenna array systems

	
	System
	Signal correlation
	Radiation direction

	# 1
	Passive  antenna array
(Figure 1(a))
	Correlated

(Wanted/Unwanted)
	Unidirectional

	# 2
	Active antenna array
(Figure 1(b))
	Correlated signals

(Wanted/Unwanted)

Uncorrelated signals

(Unwanted)
	Unidirectional

(Correlated wanted/unwanted signals)

Omni-directional

(Uncorrelated unwanted signals)

	# 3
	Diversity

Spatial multiplexing

(Figure 1(c))
	Uncorrelated

(Wanted/Unwanted)
	Omni-directional


As shown in [2], the efforts of setting RF requirements for BS using active antenna array (i.e., #2 in Table 1) may be required because the current RAN4 specifications address those using passive antenna array (traditional antenna) (i.e., #1 in Table 1). For example, as shown in [2], the spatial radiation distributions of unwanted signals show the strong directivity to the similar direction as the wanted signal in the passive antenna array system. However, the spatial radiation distributions of uncorrelated and unwanted signals show no obvious spatial selectivity in the AAS. Furthermore, diversity and spatial multiplexing systems (i.e., #3 in Table 1) also have different properties from #1 and #2. However, diversity and spatial multiplexing systems with active antennas can be covered with the current RAN4 specifications[3], which are applied to each active antenna and does not include the interaction problems among active antennas. As a result, this study should focus on the feasibility of specific RF requirements for AAS.
Moreover, one of the issues which need to be addressed is how to specify diversity/spatial multiplexing systems using multiple active antenna arrays shown in Figure 2. Needless to say, the specifications for the active antenna array should be applied to each antenna array in such systems. And also, we consider that the discussions on interaction problems among active antenna arrays should be avoided because they ought to be solved by antenna implementation or installation. Based on the above observation, we propose as follows:
Proposal: This study should focus on the feasibility of specific RF requirements for active antenna array. Namely, interaction problems among active antenna arrays on diversity/spatial multiplexing should not be included.
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(a) Passive antenna array            (b) Active antenna array         (c) Diversity/Spatial Multiplexing

Figure 1 Configurations of antenna array system.
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Figure 2 Diversity/spatial multiplexing systems using multiple active antenna arrays.
Conclusion
In this contribution, we discussed a classification for antenna array systems according to the correlation between signals on each antenna element and the radiation direction from antenna array,and we propose the following way forwards on this study item:
Proposal: This study should focus on the feasibility of specific RF requirements for active antenna array. Namely, interaction problems among active antenna arrays on diversity/spatial multiplexing should not be included in this study.
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