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1 Introduction

In RAN#53, a SI for further investigation of RF and EMC Requirements for Active Antenna Array System (AAS) Base Station were approved. And in the last meeting, a TR about AAS base station was approved. An important part of the SI and TR is AAS test methodologies. In [1]-[3], some test methods of AAS were discussed and two main methods are proposed, that is, conductive test and OTA test. The test method determines the definition of reference points and is relative to the structure of AAS. And the discussion on which methods should be adopted is important and valuable. This contribution will discuss feasibility and necessity of OTA far field testing according to antenna theory and existing test method.
2 Discussion
AS we know, the structure of AAS mainly includes two parts: active transceiver and passive antenna array. So the integrated AAS requirements should include two aspects: the one is RF requirements of active transceiver, such as output power, ACLR, blocking and so on. The other is antenna requirements, such as antenna pattern, the half-power beam width, front-to-back ratio, cross polarization and so on. Maybe we can choose conductive measurement method to test active transceiver requirement and choose far field measurement method to test passive antenna array. We can also ensure respective requirement. However, there are some problems using the test method.
Firstly, to the test method for active transceiver, there are two kinds of implement ways. The one is to test RF requirements of every port one by one. However, just as the opinions proposed in reference [2], certain assumptions regarding coherent vs. non-coherent combining of certain types of signals, uniformity of gain across the array elements, etc., must be assumed when using this method. In order to simplify these assumptions, some base assumptions might be made for all possible AAS implementations in order to avoid many implementation specific parameters.  This simplification would in effect be a worst case set of assumptions and may be overly stringent for some design implementations. The other is to use combiner or splitter to test RF requirements, such as the method in 25/36/37.141. Although the specification doesn’t need to be modified too much, the method can’t measure some functions, such as the beam control ability and so on.
Secondly, to the test method for passive antenna array, the antenna array is a multi-ports network, and there is no feed port to test the multi- port network, so the test method of traditional antennas in an anechoic chamber can’t be adopted. To solve the problem and test passive antenna array, a feeding network must be added, shown in Fig. 1. However, the antenna pattern with different downtilt angles is from different weighting on every port. It is difficult to set up the feeding network with different weights. So the test complexity is increased greatly.
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Fig.1
From above analysis, whether testing active transceiver or testing passive antenna array needs a network from one port to multi ports, which will lead in extra error, such as insertion loss and so on. However, there is no above problems using OTA test method, because OTA test method can test integrated system requirements without extra insertion loss and so on. In addition, some vendors and operators are interested in OTA method due to the impact of spatial domain on in-band blocking, ACLR, IMD, ACS, spurious emission and so on. The spatial properties of the AAS can be captured by OTA test method. And operators don’t need to open the cover of AAS product when testing RF requirements. Therefore, OTA test method is necessary to test integrated system requirements.
In current OTA test, there are mainly two different test methods: near field test and far field test. For spatial domain test on AAS, the near-field test system measures the energy in the radiating near-field region and need to convert those measurements by a Fourier transform into the far-field result.  It is too complexity to test AAS requirements. Spatial RF requirements can’t also be measured directly by near field method. To far field testing, one of the main problems relates to practicalities of the test setup. In [1],  it is proposed that the far field distance of a 2m 2.6GHz antenna is about 70m, so a far field range for such a long antenna would probably need to be outdoors, which causes problems both for frequency license for transmitting in the mobile bands and possible interference from mobile infrastructure in the neighbourhood. And [2] proposed that far field test would result in an anechoic chamber of too large a size to be practical for most laboratories. 
According to above opinions, we think that it should be discussed that whether far field test can be implemented in an anechoic chamber or not, and the far-field region should be clarified. According to antenna technique and IEEE std 145-1993, the far-field region is defined that in free space, the far field region is commonly taken to exist at distances greater than 
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 is the maximum dimension of the antenna and λ is the wavelength of the radio wave.  In the formula, maximum dimension of the antenna is an important parameter. Usually, in antenna products, the dimension of the 800MHz antenna is about 2m and the dimension of the 2.6GHz antenna is about 1m. As a result, the far field region of a 2m 800MHz antenna is about 21m, and the far field region of a 1m 2.6GHz antenna is about 18m.  Currently, the length of an anechoic chamber is about 30m, so we think that the current anechoic chamber can be used to test RF requirement of AAS in far field region.
As a result, OTA far field testing is feasible and necessary. Meanwhile, the reference points are determined by OTA far field testing.

3 Conclusion

This contribution analyzes the necessity and feasibility of OTA far field according to current test method and antenna technology. 
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