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1 Introduction

In RAN4#74 in Athens, the discussion on transmitter unwanted emission for AAS BS, spurred by [1], started pointing towards the use of different groupings of transmitters/Receivers for identifying where the requirements should apply. The capability of such a group should also determine the requirement itself. Most of the discussions were based on applying the concept per operating band. However, if applying it to devices supporting operation in multiple bands, the application of groups may become more complex. 
In the current meeting, [2] suggest away to essentially maintain the group per operating band approach while addressing the complex multiple band scenarios through an extension of the concept and the terminology.
This document proposes to capture that concept in the WI TR [3].
2 Discussion
In order to apply the right requirements to the right connectors, a fitting nomenclature is needed, such that connectors participating in a band can be said to belong to a transceiver array different from the connectors not participating in the band.
It is suggested that the part of the transceiver array active in an operating band, shall be referred to as the transceiver band specific “sub-array”. The transceiver array of an AAS BS would thus consist of at least one transceiver sub-array or, which is probably more general, at least one transmitter sub-array and at least one receiver sub-array (allowing for different sub-array arrangements for Rx and Tx). Explicitly referring to the sub-array as band specific, allows for other future use of the term “sub-array” with other properties if there would arise a need for it.
When implementing multiple band BS, multi-band transmitters and receivers may be employed. Traditional BSs employing such devices have slightly different requirements than BS employing exclusively single band transmitters and receivers. It would appear reasonable to apply a similar approach for AAS multi-band transceiver units. However with the current definitions of the transceiver unit and the transceiver array boundary, it is cumbersome to pose different requirements on different connectors belonging to the same transceiver unit in the same way as is done in the current BS specifications. It is suggested that transceiver units performing more than one transceiver functions shall be referred to as having “sub-transceivers”, which may individually be subject to requirements.
A transceiver unit (a physical device) consists of at least one “sub-transmitter” and/or “sub-receiver” that can be subjected to requirements.

Hence the active transmitter array generating the signal of a particular band in an AAS BS can be said to be the band specific “sub-array”, consisting of the band specific “sub-transmitters”. The band specific requirements apply differently to the sub-array sub-transmitters than they do to all other parts of the transmitter-units and transmitter unit array respectively.
The introduction of sub-arrays and sub-transceivers allows for applying the transceiver requirements in the same way as is applied for non-AAS BS in the case of devices supporting multiple operating band operation.
This concept should create the best benefit is coordinated well with the discussion on groups referred to above before being introduced to the requirements of the AAS BS. The following definitions are suggested to be introduced in [3] as a start.

3 Definitions
Sub-receiver:

part of transceiver unit that performs a receiver function which may be subject to specific requirements. E.g. reception in a specific operating band.

Sub-transceiver:

part of transceiver unit that performs a function which may be subject to specific requirements. E.g. sub-receiver or sub-transmitter.

Sub-transmitter:

part of transceiver unit that performs a transmitter function which may be subject to specific requirements. E.g. transmission in a specific operating band. 
Transceiver sub-array:

part of the transceiver array that may be subject to specific requirements, e.g. operating band specific transceiver sub-array.
4 Conclusion
· Sub-arrays, being part of the transceiver array subject to specific requirements are defined.
· Sub-transceivers, being the active part of a transceiver unit in a transceiver unit sub-array are defined.

· A transceiver unit comprises at least one sub-transceiver.

· A Transceiver unit array comprises at least one transceiver unit sub-array.

· Band specific requirements are applied to band specific sub-arrays and band specific sub-transceivers (or groups of such).
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6 Terminology
The terminology used in this contribution is taken from TR37.842. 

7 Text proposal

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.
Angle of Arrival (AoA): is the direction of propagation of electromagnetic wave incident on an AAS array antenna.
Beam: A beam (of the antenna) is the main lobe of the radiation pattern of an antenna array.

NOTE: For certain AAS antenna array, there may be more than one beam.
Boresight: Boresight (of a beam) is the direction of maximum radiation in a beam.
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.
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.
Equivalent Isotropic Sensitivity (EIS): power level relative to an isotropic antenna that is required to be incident on the AAS array from a specified azimuth/elevation direction in order to meet a specified receiver sensitivity requirement.


NOTE:
EIS is directly related to field-strength via free-space impedance and effective aperture antenna area. EIS 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.
Sub-receiver: Part of transceiver unit that performs a receiver function which may be subject to specific requirements. E.g. reception in a specific operating band.

Sub-transceiver:
Part of transceiver unit that performs a function which may be subject to specific requirements. E.g. sub-receiver or sub-transmitter.

Sub-transmitter: Part of transceiver unit that performs a transmitter function which may be subject to specific requirements. E.g. transmission in a specific operating band. 
Transceiver sub-array:
 Part of the transceiver array that may be subject to specific requirements, e.g. operating band specific transceiver sub-array
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
==================================End of changes ===========================

























































