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1 Introduction
In RAN4 meetings, different OTA measurement methods for output power from an Active Antenna System (AAS) have been discussed [1]. When output power is measured OTA, the direction of maximum radiated power is to be verified by a 3D scanner. However, such a system is very expensive because the scanner for base station antennas needs to be very large compared to one for a mobile terminal (e.g., www.satimo.com/content/products/sg-128). In addition, the accuracy of the scan depends on the duration of the scan.
In this contribution, an alternative method for measuring output power at far field that offers accurate results with lower cost is proposed.
2 Discussion
2.1 Proposal for Measurement Method
The direction of an AAS’s maximum radiated power must first be verified when the phase between active elements is uncorrelated. This is measured by the OTA method that has been discussed.
However, there is no need for a 3D scan when each active element is individually measured and the results are summed up. The result is total radiated power. By this method, the radiated output power can be measured at substantially lower cost because no expensive 3D device is required. This approach also saves costs due to the reduced time required to do the measurements because the beam from each element is broad and its maximum power can be measured easily.
There needs to be sufficient distance between the device under test (DUT) and the OTA measuring instrument to obtain valid results. For example, the required span is approximately 50m when the length of the measured antenna aperture is 2m and the frequency is 2GHz. The required span is approximately 7.5cm when the length of an element
 is 7.5cm which is very small. In the latter case, the size of the anechoic chamber required to perform the measurements is much less.

In order to use this method, the AAS needs to be able to transmit on each element one at a time, which means this function needs to be implemented as part of the system. This drawback is considered to be minor.
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Figure 1 - Measurement for Antenna Array System
Proposed Approach
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Figure 2 - Measurement per AAS Element 
2.2 Measurement Result
To verify the validity of the proposed approach, measurements of an AAS were made by DKK Corporation (www.denkikogyo.co.jp/en/index.html).
Fig. 3 shows the configuration for the measurement per element using the proposed approach. The distance between the DUT and the measuring RX antenna is 11m. This distance is enough to achieve far-field condition.
Table 1 shows the measurement results, with the combined EIRP calculated as 46.7dB.
For comparison, Fig. 4 shows the measurement for the full array of the same AAS. The result is an EIRP is 45.7dB. The difference between the results using the approaches in Fig. 3 and Fig. 4 is only 1.0dB and is attributed to the measuring span being not long enough to be considered as fully far-field in Fig. 4 because of anechoic chamber constraints. Thus, this proposed method “Measurement per Element” is validated to be accurate for radiated power measurement. 
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Figure 3 - Measurement per Element in anechoic chamber
Table 1 - Measurement Results
[image: image4.emf]Element No SA [dB] EIRP[dB]

1 -24.7 25.1

2 -26.3 23.5

3 -24.4 25.4

4 -25 24.8

5 -23.7 26.1

6 -24.4 25.4

7 -24.1 25.7

8 -23.3 26.5

9 -25.5 24.3

10 -24.8 25

11 -24.7 25.1

12 -25 24.8

Total 46.7dB


[image: image5.emf]SG

SA

AAS

11m

(Loss=59.7dB @ 2120MHz)

2m

OFDM

Rx Antenna Gain 

=10dBi


Figure 4 - Measurement for array antenna in anechoic chamber
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Figure 5 - Measuring scene for output power in anechoic chamber

Once different aspects have been investigated, the most realistic method should be selected in terms of cost, accuracy, and repeatability.

3 Conclusion
In this contribution, an alternative method for measuring AAS output power at far field has been proposed. It consists of measuring each active element and summing up. By this method, the radiated output power can be measured with lower cost because an expensive 3D measuring device is not required. This method also saves time because the beam of each element is broad and maximum power can be measured easily. The method has been validated through actual testing.
Once different aspects have been investigated, the most realistic method should be selected in terms of cost, accuracy, and repeatability.
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�	Strictly speaking, even if the DUT is only one element, an aperture plane can be large since a ground plate is common and long. However, it can be ignored.






