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A way forward was agreed from RAN4#66bis in which further discussion on maximum transmit power was encouraged. This document summarises our proposal for declaring maximum transmit power and setting a maximum transmit power requirement.
In the current 37.104 specification, transmit power is declared as the output power at the antenna connector per MIMO branch, accumulated over all of the carriers. This declaration fits well with the existing test paradigm and provides flexibility in selecting an antenna type without compromising the basestation output power. An accuracy requirement of 2.5dB is then set on the maximum transmit power in terms of it’s ability to achieve the declared power level.
Active Antenna Systems provide beamforming in order to achieve the goal of their application. The capability of the beamforming implementation to accurately deliver power to the location that the application requires is important in achieving coverage with an AAS. If the beamforming performance is poor, then despite the transceivers providing an adequate PA TX power, good coverage may not be achieved. For example, if vertical sectorisation is implemented with poor beamforming properties, then significant sidelobe energy may be directed upwards, which will reduce EIRP and coverage in the main lobe.
Beamforming performance is influenced by a number of aspects of the AAS design, such as the antenna properties and spacing (which in an “Integrated AAS system” may be limited by, for example minimum transceiver placement), mutual coupling in the antenna array, phase coherency between transceivers, variation of TX power accuracy between transceivers and similar.

Advanced AAS systems are likely to adopt a building practice in which large arrays of antenna elements are provided with antennas and transceivers integrated into the same unit, with few if any antenna connectors (so-called “Integrated Active Antenna Systems [1]). In particular in these types of systems, transceiver and array performance are difficult and not useful to distinguish.

Thus we believe that declaring and setting requirements on the accuracy on transceiver power alone is not sufficient in ensuring that AAS systems correctly provide transmit power and achieve coverage. Setting a requirement on EIRP in the far field will capture the true system performance and the ability of the system to deliver power correctly. In order to enable a declaration of EIRP for different types of application and for consistency with the current approach, we believe that the manufacturer should declare the “equivalent antenna ports” [2] supported by the basestation and the EIRP per equivalent antenna port over a declared range of beamforming angles.
Similarly to existing requirements, an accuracy requirement in meeting the declared power should be set.

An obvious means of testing an EIRP accuracy requirement is the use of OTA testing. It may also be possible for “beamforming” type implementations [1] to test EIRP accuracy in a two stage approach involving first of all characterizing the antenna array using a set of parameters TBD (including array gain, coupling etc.) and then performing conducted tests on the transceivers (testing at least TX power and coherency). The accuracy of both types of testing needs to be studied further and aligned.

Proposal 1: Maximum transmit power is declared and tested as an EIRP per declared equivalent antenna port over a declared range of beamforming angles considering declared equivalent antenna port combinations
Proposal 2: OTA testing and 2 stage testing are further discussed in terms of feasibility and accuracy
A more detailed overview of how the requirement and testing could be implemented in a future AAS specification taking the current 37.104 and 37.141 approaches as a baseline is discussed in [3]
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