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Introduction

A number of contributions [1, 2, 3 and 4] were presented during RAN4 #61 on the subject of definitions for the AAS study item Technical Report. This contribution is based on these contributions and the ensuing discussion.
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].



AAS Dimension
A pair of numbers used to classify the AAS antenna array, counting the number of active devices in a 2D antenna panel, i.e., the number of pair of transceivers in the horizontal and vertical directions. The AAS Dimension is expressed as
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where
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represents the number of columns and 
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represents the number of active devices within one column.
Active Antenna Array System: a BS system in which the Passive Antenna Array is equipped with an Active Transceiver Unit Array. A Radio Distribution Network is used to distribute the radio signals between the Active Transceiver Unit Array and the Passive Antenna Array.
Active Antenna System (AAS)
 An antenna array system which integrates radiating elements with active devices.
Active Path
An active path is an antenna path with a single power amplifier 
Active Transceiver Unit Array: a group of transceiver units characterized by generating the pre-defined radio signals with tunable phase and amplitude for each radio signal. 

Antenna Port 
An antenna port is as defined in Section 5.2.1 of TS 36.211. 

Antenna System Dimension
A pair of numbers used to classify the antenna array, counting the number of radiators in a 2D plane, i.e., the number of radiators in the horizontal and vertical directions. The antenna system Dimension is expressed as
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where 
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represents the number of rows and 
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represents the number of columns. Unless specifically indicated otherwise, radiators are assumed to be cross-polarized dipoles.
Array Antenna or Antenna Array
An antenna that consists of several array elements that is characterized by the array geometry and the properties of the array elements. An array antenna can be e.g. one-dimensional (linear array) or two-dimensional (planar array).

Array Element
A subdivision of an a passive array antenna, consisting of a single radiation element or a group of radiating elements, with a fixed radiation pattern. Sometimes referred to as a sub-array.
Directivity (of an antenna, in a given direction)
The ratio of the radiation intensity in a given direction from the antenna to the radiation intensity averaged over all directions. 

1
The average radiation intensity is equal to the total power radiated by the antenna divided by 4.

2
If the direction is not specified, the direction of maximum radiation intensity is implied.

3
For an array antenna the directivity is defined given an excitation (amplitude and phase) applied to the array elements.

Fully-Active Array 
The array element paths are fed by separate radio transmitters, receivers, power amplifiers, LNAs, and RF filters 

Gain (in a given direction)
The ratio of the radiation intensity, in a given direction, to the radiation intensity that would be obtained if the power accepted by the antenna were radiated isotropically. 

1— Gain does not include losses arising from impedance and polarization mismatches.

2— The radiation intensity corresponding to the isotropically radiated power is equal to the power accepted by the antenna divided by 4.

3— If an antenna is without dissipative loss, then in any given direction, its gain is equal to its directivity.

4— If the direction is not specified, the direction of maximum radiation intensity is implied.

Half Power Beamwidth
In a radiation pattern cut containing the direction of the maximum of a lobe, the angle between the two directions in which the radiation intensity is one-half the maximum value.

Linear Array
An  one-dimensional vertical Mx1 array or horizontal 1xN array (Number of Rows x Number of Columns) An array in which the elements are spaced within a single dimension.
Passive Antenna Array: a group of antenna elements characterized by the geometry and the properties of the array elements. A pair of numbers, M x N, is used to denote the dimension of the passive antenna array, counting the number of array elements in a 2D antenna panel, where M represents the number of columns and N represents the number of rows. 

Planar Array
A two-dimensional MxN array (Number of Rows x Number of Columns) array in which the elements are spaced within a single plane.
Radiating Element
A basic building block of an antenna that can be an antenna in itself array element characterized by its radiation properties. 
Radio Distribution Network: a passive network which distributes radio signals generated by the active transceiver unit array to the passive antenna array, and/or distributes the radio signals collected by the passive antenna array to the active transceiver unit array, with the pre-configured phase shift and amplitude change applied to each of the radio signals.
Radiation Pattern
The angular distribution of the radiated electromagnetic field in the far field region. 

Scan Angle
The angle between the direction of the maximum gain and a reference direction in a reference plane, several planes can be defined. Sometimes referred to as a pointing direction.

Semi-Active Array 
The array elements are fed by a common radio transmitter or receiver, but separate power amplifiers, LNAs, and RF filters are used per element path

Side Lobe
A radiation lobe in any direction other than that of the major lobe.

Sidelobe Level (SLL) Relative
The maximum relative directivity of a side lobe with respect to the maximum directivity of an antenna, usually expressed in decibels.

Transceiver Unit 
Transceiver serving one or more antennas (input is baseband, output is RF) the active unit consisting of transmitter and/or receiver which transmits and/or receives radio signals
3.2
Symbols

For the purposes of the present document, the following symbols apply
<Text to be added> 

M x N 
The dimension of a Passive Antenna Array

(x, y)
The numbering of the array element that is placed in the xth column and the yth row of an antenna array
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].


AAS
Active Antenna System
AE
Array Element
ATUA
Active Transceiver Unit Array
CRA
Centralized Radio Array

DRA
Distributed Radio Array

DRU
Radio Distribution Unit
PAA
Passive Antenna Array
RDN
Radio Distribution Network

TRXU
Transceiver Unit
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