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1 Introduction
This contribution encapsulates a text proposal for the AAS TR 37.842 v1.10.0. The intention is to introduce a clarification that aligns the BS output power with the principles followed to define the TX & RX emission requirements, as discussed in more detail in [1]. This TP shows the implementation of alternative 1 from [1] and proposes to count the number of active transmitters per cell when specifying limits for the rated carrier output power for various BS classes.
Additionally some of the symbols are added to simplify the understanding of the text.
2 References

[1] R4-162058, Alignment of AAS BS output power & Emission requirements, Ericsson

3 Text Proposal

TR37.842 v1.10.0

--------------Start of text proposal-------------
--------------Start of sub-clause-------------
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 Base Station:  a BS system which combines an Antenna Array with an Active Transceiver Unit Array. An AAS may include a Radio Distribution Network. 
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 centre direction: the direction equal to the geometric centre of the -3 dB EIRP contour of the beam.
Beam direction pair: Data set consisting of  the beam centre direction and the related beam peak direction.

Beam peak direction: The direction where the maximum EIRP is found.
Beam steering is changing the direction of the beam.

Beamwidth: For a beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two pattern cuts that respectively contain the major and minor axis of the ellipse.

Cell Specific Beam: Cell specific beam is a 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.
demodulation branch: A single input to the demodulation algorithms. For UTRA a demodulation branch is referred to as a receive diversity branch or a UL MIMO branch. For E-UTRA a demodulation branch is referred to as an RX Antenna in the performance requirement tables.

NOTE: The term “RX antenna” in chapter 8 of the E-UTRA specification 36.104 [x] does not refer to physical receiver antennas.
Directions diagram: A two dimensional Cartesian diagram showing φ on the horizontal axis and minus θ on the vertical axis.
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.
EIRP accuracy direction set: The beam peak directions for which the EIRP accuracy requirement is intended to be met. The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre directions by the beam direction pairs included in the set.
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.
multi-band TAB connector: TAB connector supporting operation in multiple operating bands through common active electronic components(s).
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. The number of transmission outputs from the RDN must be greater than or equal to the number of transmission inputs for a single frequency.
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. 

OTA Sensitivity Directions Declaration: A set of manufacturer declarations comprising an EIS value and the directions where it applies

Receiver target: the angles of arrival in which reception is performed

Receiver target redirection range: the union of all the sensitivity RoAoA achievable through redirecting the receiver target related to the OSDD 

Receiver target reference direction: a direction, inside the receiver target redirection range declared by the manufacturer for conformance testing. For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA.
Reference beam direction: A declared beam direction pair, including reference beam centre direction and reference beam peak direction where the reference beam peak direction is the direction for the intended maximum EIRP within the EIRP accuracy compliance directions set 

Sensitivity RoAoA: a RoAoA within which the declared EIS of an OSDD is intended to be achieved at any instance of time for a specific AAS BS direction setting.
Single band TAB connector: TAB connector supporting either operation only in a single operating band, or operation in multiple operating bands without any common active electronic component(s).
TAB connector: transceiver array boundary connector.
TAB connector TX cell group: a group of TAB connectors that are responsible for transmitting a cell when the AAS BS setting corresponding to the minimum number of cells is active.
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
Transceiver Unit Array: an array of transceiver units which generate radio signals in the transmit direction and accept radio signals in the receive direction

NOTE:
Multi-word definitions are treated as linguistic expressions and printed in italic font throughout this requirement specification. Linguistic expressions may not be split and shall be printed in their entirety.
--------------End of sub-clause-------------
--------------Start of next sub-clause-------------
3.2
Symbols

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

<Symbol format (EW)>
<symbol>
<Explanation>
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The composite antenna array pattern in dB.


[image: image2.wmf]E

A


The 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 -90° and 90°, 0° represents the direction perpendicular to the array).
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The signal correlation coefficient.
Ncells
The minimum number of cells that can be transmitted by an AAS in a particular band  with any of its settings
NTXU,counted
The amount of active transmitter units  that are taken into account for conducted TX power and emissions scaling, as calculated in sub-clause 8.1.6
NTXU,countedpercell
The amount of active transmitter units  that are taken into account for the conducted power limit and emissions scaling per cell, as calculated in sub-clause 8.1.6
--------------End of sub-clause-------------

--------------Start of next sub-clause-------------
8.1.4
AAS Base station output power

The objectives of defining conducted output power of the AAS BS are to verify the capabilities of the transmitter to feed antennas and the accuracy of the maximum output power. 

Regulatory review on output power is presented in [2]. The following summarises regulatory views and requirements for BS employing antenna arrays.
-
No specific limits for AAS for terrestrial mobile systems are given in ITU-R Recommendations.
-
For the ECC regulation in Europe there is not output power limit specified and does not give any additional definitions in the AAS area, however there are several spurious emissions limits and Block Edge Mask requirements which impact and limit the maximum transmission power.
-
For the FCC regulation in US, it suggests the transmission limits applicable to the sum at the antenna connectors.
-
For the MIC regulation in Japan, the measurement and calculation method of output power from multiple outputs: 

-
For an adaptive array antenna are given as follows: Measure and sum the output powers or emissions (which are specified by absolute values in the technical conditions) of all the antenna connectors. In this case, the output power of one array element shall be configured with the maximum output power. Then, the output powers of remaining array elements shall be configured as the sum of output powers of all array elements are maximized.
- For MIMO: Measure the output power or emission on each antenna connector. 

Based on the above, the maximum output power shall be declared for each  TAB connector, the total output power from all  TAB connector(s) is then derived from the sum of those declarations.  

The rated multi band total output power per TAB connector, PRated,MB,TABC, is the mean power level associated with all bands the manufacturer has declared to be simultaneously available at the TAB connector, during the transmitter ON period in a specified reference condition.

The rated total output power per TAB connector, PRated,t,TABC, is the mean power level associated with a particular band the manufacturer has declared to be available at the TAB connector, during the transmitter ON period in a specified reference condition.

The rated RAT output power per TAB connector, PRated,RAT,TABC, is the mean power level associated with a particular band and RAT the manufacturer has declared to be available at the TAB connector, during the transmitter ON period in a specified reference condition.

The rated carrier output power per TAB connector, PRated,c,TABC, is the mean power level associated with a particular carrier the manufacturer has declared to be available at the TAB connector, during the transmitter ON period in a specified reference condition.

The maximum total output power per TAB connector, Pmax,t,TABC, is the mean power level measured in a particular band at the array boundary antenna connector, during the transmitter ON period in a specified reference condition.

The maximum RAT output power per TAB connector, Pmax,RAT,TABC, is the mean power level measured in a particular band and RAT at the array boundary antenna connectors, during the transmitter ON period in a specified reference condition.

The maximum carrier output power per TAB connector, Pmax,c,TABC, is the mean power level measured on a particular carrier at the array boundary antenna connectors, during the transmitter ON period in a specified reference condition.

The system power in each case can be calculated by adding the declared or measured power from each of the TAB connectors.

PRated,t,sys
- The sum of PRated,t,TABC for all TAB connectors for a particular band 

PRated,RAT,sys
- The sum of  PRated,RAT,TABC for all TAB connectors for a particular band for a single RAT

PRated,c,cell 
- The sum of PRated,c,TABC for all TAB connectors for a single carrier in a TAB connector TX cell group
Pmax,t,sys
- The sum of Pmax,t,TABC for all TAB connectors for a particular band 

Pmax,RAT,sys
- The sum of  Pmax,RAT,TABC for all TAB connectors for a particular band for a single RAT

Pmax,c,cell 
- The sum of Pmax,c,TABC for all TAB connectors for a single carrier in a TAB connector TX cell group
The above represents a complete set of all possible power definitions, any definitions not needed for requirements do not need to be included in the specification and are here for information.

Requirements are placed on both PRated,c,cell, and PRated,c,TABC  as specified in Table 8.1.4-1.
Table 8.1.4-1: AAS Base Station rated output power per cell
	AAS BS class
	 PRated,c,cell
	PRated,c,TABC

	Wide Area BS
	(note 1) (note 2)
	(note 1)

	Medium Range BS
	≤  38 dBm +10log(NTXU,countedpercell) 
	≤38dBm

	Local Area BS
	≤  24 dBm +10log(NTXU,countedpercell) 
	≤24dBm

	NOTE 1: There is no upper limit for the PRated,c,cell or PRated,c,TABC of the Wide Area Base Station.

 NOTE 2: NTXU,countedpercell is the same value used in sub-clause 8.1.6 Unwanted emissions


The output power requirement is set on the accuracy of the declared output power for each TAB connector at the transceiver boundary.

In normal conditions, the AAS base station maximum carrier output power per TAB connector shall remain within +2 dB and -2 dB of the rated carrier output power declared by the manufacturer.

In extreme conditions, the AAS base station maximum carrier output power per TAB connector shall remain within +2.5 dB and -2.5 dB of the rated carrier output power declared by the manufacturer.

Additional regional requirement may be specified if applicable.
--------------End of sub-clause-------------

--------------End of text proposal-------------
