3GPP TSG-RAN WG4 Meeting #75 AAS AH
R4-75AH-AAS-0004
Venice, Italy, 29 June – 1 July, 2015    


Agenda Item:
3.6

Measurement setup and procedure

Source:
Kathrein
Title:
One dimensional Compact Range Chamber
Document for:
Discussion
1. Introduction
The key parameters that have to be measured for AAS are EIRP, EIS and antenna pattern. In principle three different methods for these measurements were discussed in the previous meetings: Far field measurements are not practical due to large distance between AAS and probe antenna. Compact range chambers reduce this problem but are still quite large and expensive. Near field measurement in comparatively small anechoic chambers is the standard measurement method for passive BS antennas, but has some drawbacks for active antenna systems. 

This paper proposes a novel method for a one dimensional compact range chamber.
2. Discussion
The principle of the measurement set up is shown in Figure 1. It closely resembles the standard compact range chamber. But for the generation of the plane wave in the quiet zone the proposed method uses a special one dimensional probe instead of the standard set up comprising a concave mirror and a feed horn. 
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Figure 1: Proposed compact measurement set up for AAS: one dimensional compact range chamber
The probe antenna is made up of a one dimensional array of radiators, fed by a special feed system. Optimized amplitude and phase settings in the feed system result in a plane wave in vertical direction. Using a probe antenna of ~4 m height, a quiet zone of ~2.5 m height can be achieved at a distance of ~4 m. In the horizontal direction the far field Fraunhofer criterion is fulfilled for antenna widths less than ~ 0.6m (exact value depends on wavelength). As a result the quiet zone has an elliptical shape with cylindrical wave fronts that allow to directly measure EIRP, EIS and antenna patterns for standard active (and also passive) base station antennas. As no near field to far field transformation has to be carried out, it is not required to measure a whole set of azimuth and elevation angles.
As an example Figure 2 shows the measurement results for the new method compared to standard near field measurement results. The antenna pattern measured with this first implementation of the new probe antenna matches good to the standard antenna measurement data.
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Figure 2: First results achieved with the proposed method

As usual the whole setup is placed into an anechoic chamber, preventing interference with e.g. operating mobile networks.

3. Conclusion
This paper describes a novel method for a one dimensional compact range chamber. 

With the proposed method, it is possible to perform all over the air measurements for AAS that can be carried out in standard compact range chambers. Especially it is possible to measure all required parameters (EIRP, EIS, EVM, ACLR, …) for a single direction without rotating the antenna.
The main advantage is a reduced chamber size and a simplified probe system replacing the standard mirror feed horn set up.
We propose to include this method to the technical report 37.842 chapter section 10 [1] as one option for an AAS OTA measurement system.
4. References

[1]

TS 36.942 Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base Station (BS)
[2]
R4-142684, Near Field Measurement Technique and Preliminary Results for Radiated AAS BS testing, Satimo

1 /2

