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1.
Introduction
In RAN4 #68 meeting further discussions on the need of radiated (OTA) vs. conducted tests for Active Antennas Systems and related test methodologies have been held. Within the EIRP and EIRS discussion, in the present contribution, mainly focused on radiated accuracy requirements and antenna test methodology, Telecom Italia view on the subject, which relies on the importance for an operator of antenna tests made harder to perform with AAS than with traditional antennas, is presented.
2.
Discussion
An AAS is an equipment that integrates the transceiver part of a Base Station with its antenna. Hence the definition of the general requirements a standard AAS must comply with should take care of both parts’ specific characteristics. Because the antenna determines the coverage performance of the system both in UL and in DL, it is important to introduce accuracy requirements on radiated performances. If not, only relying on conducted conformance tests, does not allow an operator to predict the behaviour of the AAS in a real network. Furthermore, since the transmitting and receiving chains (PA, LNA, digital components, DSP, etc.) are different, accuracy radiated requirements have to be defined both in UL and DL.
Proposal 1: Specify radiated accuracy requirements in DL, in addition to conducted BS transmitting requirements.
Proposal 2: Specify radiated accuracy requirement in UL, in addition to conducted BS receiving requirements.
So far the performances of a “traditional” BS have always been evaluated through conducted measurements, according to standard requirements defined by 3GPP (see [2]). On the other hand, it is important for operators to be able to test antenna performances since its characteristics, such as gain, radiation patterns and other related parameters (front-to-back ratio, side lobe levels, azimuth/elevation beamwidths, etc.) must be evaluated with reference to the network implementation needs of each operator in a case by case fashion. That is why recently a guidance on measurement practices for traditional (i. e. passive) antennas has been delivered by the BASTA project within the NGMN Alliance (see [1]). In fact, once antenna measurement techniques have been defined and agreed by both operators and antenna manufactures, measurement results can be compared to each other no matter how complex the antenna is (in general a single antenna could operate in many frequency bands, dual polarisations, different down-tilt angles, etc., so, for each antenna port and each frequency band, a set of radiation patterns have to be measured at a certain number of frequency values and tilt angles).
With reference to what has been defined in BASTA, independently of the test range type, which might be either far-field outdoor or far/near-field/compact indoor (anechoic chamber), antenna measurements are typically based on CW signals so that they are faster than they could be if modulated signals were used. Besides, in an OTA outdoor context that choice is even more important since it allows to run measurements without generating/receiving too much interferences to/from live networks where the range typically is in.

Since one of the main tasks of an AAS is to handle radiated signals (it integrates passive radiators, so it is (also) an antenna!), whatever its HW and SW implementations are, the overall system should be realized so that a full characterisation of its radiating capabilities is possible to operators, at least as it is done for traditional antennas.
In order to let that approach be feasible in the very same test ranges traditional antennas are measured in, thus simplifying the AAS radiated performance testing, the first condition to be met is that an AAS can operate with CW signals for every configuration and frequency range of interest. That does not mean an AAS must be torn apart for letting the transceivers be separated from the antenna array so as to allow to get access to the RF connectors where CW signals could be transmitted/received. In fact, the same result can be obtained with an AAS which is able to generate itself internally and to receive CW signals. Of course every AAS manufacturer might decide a custom implementation of such feature but operators should prefer it to be implemented in a standard way (minimum list of involved functionalities: CW signal (de)activation, CW signal power level and frequency setting, real-time power measurement of the signal generated/received by the transceivers).
In practice the transmitting section of the AAS should be designed so that a CW signal can be generated at a wanted frequency and with a desired power level in the DL bands and, similarly, the receiving section should be able to measure and to handle CW signals in the UL bands. In that way both radiation pattern and antenna gain measurements, which are typical in the world of traditional antenna characterization, can be performed (almost) as in the “traditional” way (in both DL and UL frequency bands).

Once everything has been specified so that an AAS can be operated in CW within ordinary antenna test ranges for OTA measurements, suitable test methodologies should be defined accordingly.

Thanks to the described approach, where the transceiver part of a BS within the AAS and its radiating functionality (the array antenna) are kept together, while performing AAS radiating tests, even peculiar AAS issues such as the beamforming and the related phenomena and/or functionalities are also taken into account (first of all the behaviour of the calibration procedure, but also the effect of the mutual coupling between radiating elements, the losses, …).
Other consequences of the proposed approach are worth mentioning:

· the antenna gain of the AAS in DL could be measured in an OTA environment by using the above described methodology, while the transmitted power could be measured in a conducted way at the output port of each transceiver within the AAS, so that the EIRP could be derived by applying the “Friis transmission equation”;

· similarly to EIRP, also EIRS could be obtained by combining the antenna gain of the AAS in UL to the sensitivity of each receiver within the AAS, once other parameters of the AAS RDN+ array antenna have been fully qualified (e.g. Antenna PIM as described in [1]).

Proposal 3: Consider the introduction of test methodologies based on CW signals for requirements related to proposals 1 and 2.

3.
Conclusion
Within the discussions currently on-going in RAN4 about the need of radiated (OTA) requirements and related tests for characterizing the behaviour of Active Antennas Systems, the importance of radiated accuracy requirements have been highlighted. In addition a test methodology based on CW signals has been suggested which permits to verify the radiated accuracy requirements. 
In summary the following proposals have been made:
Proposal 1: Specify radiated accuracy requirements in DL in addition to conducted BS transmitting requirements.

Proposal 2: Specify radiated accuracy requirement in UL, in addition to conducted BS receiving requirements.

Proposal 3: Consider the introduction of test methodologies based on CW signals for requirements related to proposals 1 and 2.
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