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1 Introduction

In a companion document [1] it is proposed to set the UEM scaling for an AAS based on min(#active transmitters, 8). This document proposes to capture such a limit in the TR. The document also captures the definition of AAS-ETAC. The definition is needed for other requirements (such as TAE) and is referred to from the UEM scaling section, even though in fact AAS-ETACs are not necessary for UEM if this proposal is followed.
2 Text Proposal
3 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-ETAC:  AAS Equivalent Transmit Antenna Connector. For E-UTRA a AAS-ETAC is defined such that the channel over which a symbol on the AAS-ETAC is conveyed can be inferred from the channel over which another symbol on the same AAS-ETAC is conveyed
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.
Beam steering is changing the direction of the 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.
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
------------------------------------------------------------------------------------------------------------------------------------------
4.3
AAS BS architecture

The AAS radio architecture is represented by three main functional blocks, the Transceiver Unit Array (TXRUA), the Radio Distribution Network, (RDN), and the Antenna Array (AA). The Transceiver Units (TXRU) interface with the base band processing within the eNodeB.
The Transceiver Unit Array consists of multiple Transmitter Units (TXU) and Receiver Units (RXU). The Transmitter Unit takes the baseband input from the AAS Base Station and provides the RF TX outputs. The RF TX outputs may be distributed to the Antenna Array via a Radio Distribution Network. The Receiver Unit performs the reverse of the Transmitter Unit operations. The Radio Distribution Network, if present, performs the distribution of the TX outputs into the corresponding antenna paths and antenna elements, and a distribution of RX inputs from antenna paths in the reverse direction. The transmitter and receiver unit can be separated and can have difference mapping towards radiating elements.

The transceiver array boundary is the point or points at which the transceiver array is connected to the RDN in figure 4.3-1. "Transceiver array boundary" may refer to the combination of all of the transceivers or may refer to an individual transceiver. The point where a Transmitter Unit or a Receiver Unit connects with the RDN is equivalent to an “antenna connector” of a non-AAS BS when it is defined as conducted requirement reference point.
NOTE 1:
The RDN may consist of a simple one to one mapping between the TXU(s)/RXU(s) and the passive Antenna Array. In this case, the RDN would be a logical entity but not necessarily a physical entity.

NOTE 2:
The Antenna Array includes various implementations and configurations e.g. polarization, spatial separations etc.

NOTE 3:
The physical location of the Transceiver Unit Array, the Radio Distribution Network, and the Antenna Array may differ from this logical representation and is implementation dependent.
NOTE 4:
No specific mapping between TXU/RXU and antenna elements is assumed. Further the number of separate receiver and transmitter units as well as the mapping in the RDN between transceivers and  radiating elements can differ between the transmit and receive directions. The AAS reference architecture allows for full asymmetry between receiver path and transmit path.
NOTE 5:
For AAS BS capable of supporting applications employing beam-forming, all or subgroups of transceivers can be configured with designated amplitude and phase weights such that one or more beams are radiated from the antenna array.


Figure 4.3-1: General AAS Radio Architecture

A BS with AAS, with general radio architecture as shown in Figure 4.3-1, is generic to all types of AAS structures including diversity, beam-forming, spatial multiplexing, or any combination of the three.
In some circumstances, there is a need to describe the functionality carried by the architecture, and it particular the ability to transmit distinct spatial “channels”. (Spatial channels are generally identifiable to UEs by means of reference signals transmitted across each channel e.g. CRS, DM-RS, CSI-RS). For this purpose, the concept of an “AAS-ETAC” is defined:
For E-UTRA a AAS-ETAC is defined such that the channel over which a symbol on the AAS-ETAC is conveyed can be inferred from the channel over which another symbol on the same AAS-ETAC is conveyed
------------------------------------------------------------------------------------------------------------------------------------------
8.1.2
Unwanted emissions and Adjacent Channel Leakage Ratio (ACLR) requirements

The ACLR is defined in [6], [7], and [8] as the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The same definition will be maintained for AAS BS. 

Re-use of this definition was examined in several scenarios in the simulation study presented in clause 5 and Annex A, which observed that applying the ACLR requirements as specified in [6], [7], and [8] to each AAS antenna connector did not increase the mean or 5th percentile throughput loss in the victim system beyond what is experienced with a passive system. For AAS architectures and deployment scenarios that can be represented by the simulation study and analysis, the same ACLR requirements as specified in [6], [9], [7], and [8]  are judged as adequate and can be maintained and applied individually to each connector. 
In general, AAS emissions limits are scaled according to min(#active transceivers, 8). #active transceivers is defined as the number of antenna connectors at which a transmit signal is present in the band. 
This formulation provides equivalence with the requirements in 36/37.104, with an additional upper limit on the emissions. The upper limit is necessary because the non AAS specifications do not envisage large arrays and hence allow for unreasonably high emissions when the number of antenna connectors is >8.
The table below depicts some examples in terms of different numbers of transceivers. It can be observed that the AAS requirement is equivalent to the current requirement for <=8 connectors.

Table 8.2.1-1 Example BS together with xx.104 and AAS emissions requirements
	Number of ON transmitters
	Total emissions following 36/37.104 (i.e. emissions per antenna connector)
	Emissions following min(#active transceivers, 8)

	8
	8
	8

	8
	8
	8

	4
	4
	4

	4
	4
	4

	2
	2
	2

	16
	16*
	8

	16
	16*
	8

	64
	64*
	8

	64
	64*
	8


*Caveat: 36/37.104 is not intended for such large arrays and should in fact not be applied in these cases. Furthermore, the Rel-13 AAS specification is unlikely to support large arrays. This is just for illustration.
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