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Discussions 
1 Introduction 
In [1], the need to study the RF requirement for Base Station Systems with active antenna array system is described and in [2], a new work item is proposed. In this contribution we outline our view on the possible standardization of RF requirements for BS active antenna array system in Release 11.
2 Active Antenna Array System (AAS)
Currently, TS36.141 describes the Receiver and Transmitter tests for BS using Antenna Array in Section 4.5.7 where splitter and combiner network are used in the testing methodology, respectively. In passive antenna array tests, the entire cable, feeder and antenna array system is considered passive, linear, constant gain across the band of interest (in-band), and in some cases, coherent (for IMD and noise considerations). The system is considered fully coherent for transmitter and receiver functions where a single amplifier per path is used. 

In the active receiver case, the N-way corporate feed of the antenna array (combiner) is replaced by N active stages (N individual LNAs for the receiver). Although it is tempting to divide down all the above power levels down by a factor of N to stimulate each individual element, this does not adequately represent the operation of the N-way active array for the following reasons:

· the active array may not be using an equal weighted beam pattern. Tapering of the end elements may be used to help lower side lobe levels, so a simple N-way division ratio may not adequately model the effective power combining;

· not all of the phase coherence criteria of the passive array are the same, and in many cases noise and  intermediation products may not combine in phase coherently across the array. It would be overly strict to treat an active array as if each element’s noise and inter-modulation products effectively summed coherently in the far field;

· for blocking specifications, the multiple LNAs in the active array effectively give up their spatial selectivity, as the N individual LNAs experience the wider antenna element pattern, not the pattern of the summation of all N elements. 

As a result, the test requirements as currently specified in TS36.141 may result in erroneous requirements which need to be re-evaluated. However, the following aspects must also be considered prior to possible specifications
· the amount of specifications effort needed and to ensure that vendor implementation choice of AAS remains transparent. In other words, the definition of the AAS must not preclude any specific active architecture and algorithms. Interferers and blockers can have different level of effects depending on performance and architecture of the AAS implementation; 

· considerations of regulatory compliance, related to FCC or EU or other country specific compliance, due to the use of AAS.
3 Conclusions

In view of the above observations, we propose the following for AAS:

· RAN4 to start a study to evaluate the applicability of existing antenna array tests as specified in TS36.141 for active antenna array. 
· The simplicity of treating the antenna array as “black box” in the current test should be carefully considered and maintained when possible.
· Agree on relevant scenarios as well as the definition of an Active antenna array.
· The main and possible standardization impact in RAN4 (relevant receiver and transmitter tests) should be identified. Alternatives with least standardization impact should be favored.
Following the above steps, if critical needs can be demonstrated with reasonable additional testing complexities, enhanced or new test methodologies for Rel-11 for AAS can be considered.
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