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1 Introduction

In [1] the necessity and potential OTA test procedure have been discussed. Based on the discussion we suggest documenting the OTA in the technical report.

Reference
[1] R4-125249, Discussion on Far field OTA Test, ZTE
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8
AAS test aspects

<Text to be added> 

8.1
Comparison of different test methods

<Text to be added> 

8.2
AAS test methodologies

Several test methodologies have been proposed during the discussion. In this subclause the potential test methodologies for AAS testing are documented to facilitate the further study.

8.2.1
Conducted Test
<Text to be added> 
8.2.2
Far Field Over-the-Air Test 

8.2.2.1 Necessity of OTA test

Traditionally the BS antennas are provided by antenna vendors. The antenna performance, e. g. , the synthetic beam gain, 3dB main lobe width and front-to-rear ratio, is not touched by BS vendors and the test methodologies have never been discussed in 3GPP. 

In AAS concept the situation has changed. The RRU is integrated into the active antennas and the antenna connector we used for RF requirements testing is replaced by internal connection. Now we can’t tell the difference between BS vendors or antenna vendors and thus it’s reasonable for 3GPP to include the antenna test methodologies to ensure the system performance. The conventional antenna requirements as well as the AAS unique features should be guaranteed in AAS spec. One of the AAS unique features is the beam control capability. With different horizontal beams the cell is splitted into two or more cells with different radius. Different RATs could be employed for splitted cells and the interference especially at the inner cell border is dominated by the beam control capability. To avoid the unnecessary interference the beam control capability and accuracy should be specified and tested. Among all the proposed test methods the spatial performance can only be tested by far field OTA test.

Besides, regulators used the far field as a reference point for setting license conditions and the far field requirements (typically expressed as EIRP) are generally used for different system protection such as broadcasting in WAPECS. Requirements at the antenna port need to be converted to EIRP but it will be difficult as the antenna elements increase. OTA provides a easy way to test the far field requirements, such as EIRP.
8.2.2.2 Far field OTA test example – EIRP test

Far field OTA test of AAS can be realized in anechoic chamber or outdoor open field. The far field OTA test for spatial performance of the AAS is similar as the traditional passive antenna measurement environment in terms of EIRP (Equivalent Isotropic Radiated Power), and EIRS (Effective Isotropic Reference Sensitivity). In the case of AAS test, the environment for passive antenna measurement only needs to be updated slightly in the measurement instrumentation for AAS. 
The spatial performance test of the AAS mainly includes the items to characterize the performance of the synthetic beam, such as, the beam steering capability, the beam steering accuracy, the synthetic beam gain, 3dB main lobe width, front-to-rear ratio, etc. Meanwhile the AAS unique features such as beam control capability and accuracy should be taken into account as well.

8.2.2.2.1 Calibration

Based on the measured beam pattern with the relative values under the test environment, the environment under which the AAS is tested can be calibrated. Based on the calibration, the absolute value (EIRP or EIRS) to characterize the spatial performance of the AAS can be obtained. 

For far filed OTA test the measurement instrumentation mainly include signal generators, frequency spectrum analyzers or power meters, rotating pedestals, reference antennas, etc.  The reference point should be at Uu interface. For this configuration, a calibration procedure is required to remove path loss from transmission measurement between two reference antennas, as shown in figure 8.2.2.2.1-1.  The calibration procedure could ensure the accuracy of measurement. The calibration parameter is calculated according to following formulas:

Py - Px = Ly + (Lx - Gh + Ls) - Gs
ΔPc = (Lx - Gh + Ls) = Py – Px - Ly + Gs
Wherein:
Py is the power produced by the signal generator.

Px is the power captured by the frequency spectrum analyzer or the power meter.

Gs is the gain of the reference antenna 1 which is connected to the signal generator.

Gh is the gain of the reference antenna 2 which is connected to the frequency spectrum analyzer or the power meter. 

Ly is the insertion loss of cable 1 in transmitter link. 

Lx is the insertion loss of cable 2 in receiver link. 

Ls is the space loss in OTA measurement environment. 

ΔPc is defined as the correction parameter obtained from the calibration procedure.

The calibration parameter will be used to calculate EIRP, EIRS and other antenna requirements. 
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Figure 8.2.2.2.1-1 OTA test environment calibration
8.2.2.2.2 EIRP test

When measuring transmitter performance, AAS is connected to baseband processor unit and is set up to transmit signals. The bore sight direction of AAS points to the reference antenna 2. The reference antenna 2 is connected to frequency spectrum analyzer. The transmission signals are produced by baseband processor unit, and the RF signals are captured by frequency spectrum analyzer through the reference antenna 2, as shown in figure 8.2.2.2.2-1. Through the process described above, the AAS is steered in the azimuth direction on the turntable antenna mount, the  received power by the spectrum analyzer, denoted as Pg, be recorded as a function of the azimuth angle. As both the vertical angle and the polarization direction adjusted, the beam pattern of the AAS with different polarization and orientations can be obtained. The absolute value of characterize the spatial performance of the AAS (DL) can beachieved by testing EIRP. EIRP is calculated according to following formula:
EIRP = Pt + Gt = Pg + (Lx – Gh + Ls) = Pg +ΔPc
Pt is rated output power of AAS. 

Gt is the gain of antennas in AAS. 

Pg is the power captured by the frequency spectrum analyzer.
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Figure 8.2.2.2.2-1 Testing downlink RF requirements by OTA test methods
As a result, all of the RF requirements with the transmitter and receiver can be measured at Uu interface by OTA test method. OTA testing is feasible for AAS.

It should be noted that the chamber in this section is just an illustrative example and the free space environment in [7] is also a candidate for OTA test. 

Time consumption might be an issue for OTA test. Both the mechanical and electrical performance of the passive antenna array is stable in the massive production and thus the consistency of the passive antennas can be ensured. Therefore the spatial performance test can be carried out with a few sampled AAS sets. In this way, the time consumption of the far field OTA test can be greatly reduced. 

8.2.3
Coupling Test
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8.2.4
Combined Test
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<End of Text Proposal>

1/4

_1393673768.vsd

_1393674104.vsd

