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1.
Introduction

This contribution presents a text proposal for section 3 of the TR 37.842 skeleton [1] on WI Active Antenna System (AAS) Base Station (BS). The text proposal updates and adds vital definitions related to AAS specific parameters. The text proposal is an outcome from some offline discussion during RAN4#71 in Seoul, South Korea. The text proposal was resubmitted as R4-144852 to RAN4#72 in Dresden. 
This version of the text proposal holds a refined version of earlier submitted versions.
2.
Discussion

It is proposed that the following text proposals are included in the AAS BS WI TR 37.842 [1]. During the SI, there were agreed upon definitions and symbols [4], some of which do not appear in TR 37.842, we would like to propose to include them. We have also agreed upon further definitions regarding beam definitions which are needed for discussions on radiated requirements. This contribution has added some text for agreed upon definitions to help with further clarity.  
3.
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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].

Active Antenna System:  a BS system which combines an Antenna Array with an Active Transceiver Unit Array. An AAS may include a Radio Distribution Network. 

AAS beam: An AAS beam is a beam created by means of a superposition of the signals radiated from different parts of the AAS antenna array.
NOTE:
For certain AAS BS, there may be more than one main beam.
AAS Transceiver Unit Array: an array of transceiver units which generate radio signals in the transmit direction and accept radio signals in the receive direction.

Array Element: a subdivision of a passive antenna array, consisting of a single radiating element or a group of radiating elements, with a fixed radiation pattern.
Antenna Array: a group of radiating elements characterized by the geometry and the properties of the array elements.
Array Factor: the radiation pattern of an array antenna when each array element is considered to radiate isotropically.
NOTE:
When the radiation pattern of individual array elements are identical, and the array elements are congruent under translation, then the product of the array factor and the array element radiation pattern gives the radiation pattern of the entire array.
Beam: A beam is the main lobe of the radiation pattern of an antenna array unless otherwise stated. The power level at the horizontal/vertical angles(s) at the declared beam pointing direction is the greatest and the signal is lower at other horizontal/vertical angles.
NOTE: For certain AAS antenna array, there may be more than one beam.

Beam Pointing Direction: is a pointing direction of the beam of interest, defined using  (vertical) and  (horizontal) due to a steering vector/tilt angle, see figure 3.2-1.
Cell Specific AAS Beam: Cell specific AAS beam is an AAS beam which is intended to facilitate communication for multiple UEs within a cell. 

Cell Partitioning: the division of coverage in a sector into multiple subsectors. The subsectors may be divided into the vertical and/or horizontal plane.
Directivity: the ratio of the radiation intensity in a given direction from the antenna to the radiation intensity averaged over all directions.

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

Downtilt Angle: the angle between the direction of the maximum antenna gain and the horizontal plane.

Effective/Equivalent Isotropic Radiated Power (EIRP): In a given direction, the relative gain of a transmitting antenna with respect to the gain of an isotropic radiating element multiplied by the net power accepted by the antenna from the connected transmitter.


NOTE:
For an AAS BS the EIRP can be seen as the equivalent power radiated from an isotropic radiating element, producing the same field intensity as the field intensity radiated in the declared beam pointing direction of the active antenna system being considered.
Effective/Equivalent Isotropic Sensitivity (EIS): Normalized field strength that is required to be incident on the AAS array from a specified azimuth/elevation direction in order to meet a specified throughput requirement.


NOTE:
Normalized field strength is expressed as the receiver power that would be collected by an isotropic antenna if it were subject to a uniform field around the whole sphere as the AAS array experiences in the specified azimuth/elevation direction.  
Front-to-Back Ratio: the ratio of maximum directivity of an antenna to its directivity in a specified rearward direction.

Gain: 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.

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

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

Radiating Element: a basic building block of an array element characterized by its radiation properties.

Radiation Pattern: the angular distribution of the radiated electromagnetic field or power level in the far field region.

Radio Distribution Network: a passive network which distributes radio signals generated by the active transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the active transceiver unit array.
NOTE: 
In the case when the active transceiver units are physically integrated with the array elements of the antenna array, the radio distribution network is a one-to-one mapping. 

Side lobe: Side lobe is the radiation lobe in any direction other than that of the main lobe.
Transceiver Unit: the active unit consisting of transmitter and/or receiver which transmits and/or receives radio signals, and which may include passive RF filters
3.2
Symbols

For the purposes of the present document, the following symbols apply:

<Symbol format (EW)>

<symbol>
<Explanation>
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The array antenna pattern in dB.
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The composite array element pattern in dB.
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The array factor.
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The azimuth angle (defined between -180° and 180°).
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Elevation angle of the signal direction (defined between 0° and 180°, 90° represents perpendicular to array).
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The signal correlation coefficient.
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Figure 3.2-1: Reference coordinate system
In figure 3.2-1, the wave-vector of the main beam is associated to vertical and horizontal angles.
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].

AA
Antenna Array
AAS
Active Antenna System

AE
Array Element

AUT
Antenna Under Test
EIRP
Equivalent Isotropical Radiated Power

EIS
Equivalent IsotropicalSensitivity
EMC
Electromagnetic compatibility
ISD
Inter-Site Distance

MCL
Minimum Coupling Loss

OTA
Over-the-Air

RDN
Radio Distribution Network

RXU
Receiver Unit
TXRU
Transceiver Unit
TXRUA
Transceiver Unit Array
TXU
Transmitter Unit
ULA
Uniform Linear Array

URA
Uniform Rectangular Array
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