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1. Introduction
In principle three different methods for antenna pattern 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 BS antennas. In RAN4#71 Satimo proposed a near field measurement method for active antennas [2]. In case of UL this method requires knowledge of the Base Band Signals. This interface is not standardized by 3GPP and is usually not accessible as it is implementation dependen.
This paper proposes a method for near field UL measurement that requires only standardized power measurements. 

2. Discussion
The standard near field setup for measuring UL antenna patterns of an AAS comprises a turn table for the required azimuth and elevation angle settings and a fixed probe antenna. The AAS, which is the device under test, is mounted on the turn table and receives the signal transmitted by the probe antenna. If the receiver in the AAS delivers amplitude and phase data for each azimuth and elevation angle setting, it is possible to calculate the far field antenna pattern using the well-known near field far field transformation technique. The base station, made up of active antenna system and a base station server, usually delivers only power values of the received signal without any phase information that would be required for the near field far field transformation.
The new proposal is based on the superposition of two signals transmitted by the probe antenna and an additional reference antenna. The reference antenna is mounted close to the AAS on the turn table to make the over the air path between reference antenna and AAS is independent from any angle settings. Therefore the phase difference between the two superimposed signals can directly be used for the near field far field transformation.
Figure 1 explains the method to deduce the phase from simple power measurements. If power values are recorded for different settings of the phase offset between the superimposed signals transmitted by the antenna and the reference probe it is possible to calculate the required phase difference. In case of four equidistant phase settings the mathematical formulas can be written as
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The power of the superposition of these signals can be calculated as
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where i denotes the index of the phase setting 
Combination of the different power measurements gives the final result:
[image: image9.png]



The fundamental result is, that the required phase value can be deduced from simple power measurement data and that internal phase drifts of the AAS receiver are completely cancelled out.

[image: image10]
Figure 1: Phase calculation using four power values of two superimposed signals

Figure 2 shows the proposed new UL AAS setup for near field measurements in an anechoic chamber.  Besides the well-known elements of a standard near field chamber the new setup introduces a reference antenna that is fed by the same signal as the probe antenna.  The only difference between the signals at the two antennas is that they can be adjusted in phase and amplitude with respect to each other.


[image: image11]
Figure 2: NF system setup for testing AAS in UL direction
3. Conclusion
With the proposed method, it is possible to perform AAS over the air measurements in a near field chambers using 3GPP standardized interfaces only.

We propose to include this method to the technical report 37.842 chapter section 10 [1].
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