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1. Introduction
At the last RAN4 meeting (RAN4#90bis in Xian) aspects related to how to predict the test distance for NR BS OTA testing was discussed. In general, the appropriate test distance depends on requirement parameter, frequency and size of the radiating aperture. The operating frequency and radiating aperture size depend on type of base station to be tested.   
In this contribution we present an overview of how the test distance is handled for different OTA requirements for base station conformance testing.

2. Discussion
In TS 38.141-2 different parameters are used for different OTA requirements. The size of the EUT and the parameter to be testing will set restrictions on the test distance and quite zone within an OTA test range. In table 2-1, OTA requirement has been classified as directional, TRP or co-location requirements with different impact on the required test distance.   
Table 2-1: Requirement parameters  
	Classification
	Parameters
	Test Distance
	Note

	Directional
	EIRP, EIS and field-strength
	Far-field region
	EIRP can be measured in the near-field region and a transformation gives the far-field result

	TRP
	TRP
	Far-field region or Near-field region
	In the general case, TRP is measure by measuring power density.

	Co-location
	Conducted power levels at the CLTA
	According to co-location concept defined in TS 38.141-2, subclause 4.12
	For FR1, the isolation between two base station in the near-field region is considered.



Another aspect to consider is the type of requirement. For in-band requirements, for which the antenna efficiency and spatial aspects are optimized the radiating aperture is related to the physical antenna aperture. Strictly speaking, the radiating aperture is slightly larger than the physical size of the physical antenna array itself. This is due currents excited in the close vicinity of the antenna elements. However, for out-of-band requirements, e.g. spurious emission, it is more suitable to consider the whole EUT physical dimension, since the measurement cannot differentiate between radiation from the antenna or the enclosure.
At a first glance, base station within the same class looks similar, but considering the fact that the size of the antenna can’t be determined by just looking at the enclosure makes OTA testing challenging. Different types of base station (Wide Area, Medium Range and Local Area) looks very different as visualised in Figure 2-1. 
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Figure 2-1: Example base station enclosures
Its clear that a visual inspection of the base station enclosure doesn’t gives sufficient details on the size of the antenna. Using the physical dimension of the base station enclosure as baseline for determining the test distance may result in very large test distances for direct far-field test ranges. 
Since the physical dimension of the enclosure and the size of the radiating antenna aperture can vary between different base station types and implementations the test distance can’t not be fixed to physical enclosure. In figure 2-2, different antenna implementations are visualized.
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Figure 2-2: Radiating aperture as function of frequency
Typically, the largest dimension of the enclosure is similar as the radiating antenna aperture for base stations operating in the lower part of FR1, while at the upper part of FR1 the antenna aperture tends to be smaller then the enclosure.  For base station operating within FR2, the base station enclosure can be much larger than the radiating aperture. 
Another thing to consider is the fact that the base station can be equipped with multiple antenna arrays operating at different frequencies or coherent at the same frequency. As shown in Figure 2-3, many different types of antenna aperture implementations may exist. The size of the radiating antenna aperture to consider for OTA testing is depending on the capability of the base station. If all antenna apertures are operating together achieving beam-forming, then the area of all apertures needs to be considered when a test range is selected. But for the case where the antenna apertures are operating at different frequencies, the induvial antenna aperture can be considered.  


[image: ]
Figure 2-3: Radiating aperture for different implementations
For the BS OTA conformance specifications, the test distance cannot be fixed. Also, the specification can not mandate a specific test method. Base station requirements are fundamentally based on different parameters, such as EIRP, EIS, field-strength, TRP and co-location concept, multiple test methods will be required. 
In TR 37.843 [1] and TR 37.817-02 [2] test methods and corresponding measurement evaluations is provided as guidance. 
For BS OTA testing the test distance is selected individually for a specific requirement, frequency and base station implementation so that the MU evaluation is fulfilled.  
If sufficient information about the radiating aperture can’t be found, then the radiating size can be extracted by measuring two cuts and then evaluate spectral contents. 

3. Conclusion
For OTA testing of base station characteristics, the test range is selected to provide measurement uncertainty meeting the measurement uncertainty evaluations provided given in TR 37.843 and TR 38.817-02. 
This means that the OTA test range and appropriate test distance is selected based on the frequency to be measured and radiating aperture for in-band requirements or physical EUT size for out-of-band requirements. There is no single “golden” test method capable of testing all RAN4 BS OTA requirements, currently know to RAN4.  
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