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1. Introduction

During 3GPP RAN4 #84, a way forward on conformance testing for eAAS was approved [1]. It was agreed on providing description for the test procedures for new OTA measurements.
This contribution aims to provide a description of the test procedures to be use for new TX OTA measurements defined in TR37.843 [2] so far. 
2. Background
Near Field is a testing methodology which can be used for radiated transmit power type of measurements. Basically this test would require to measure the EIRP in some manufacturer declared directions. Details about EIRP test procedure are reported in TR37.842, section 10. For eAAS, new OTA measurements have been agreed in the core requirements so that we can start discussing the details for the conformance testing aspect of them. In this specific document we will be referring to most of the OTA TX measurements which core requirements are defined in TR 37.843.
3. Test procedures – New OTA TX measurements 
In this section we are providing the test procedures for some TX parameters to be tested OTA when using a Near Field test Range:
3.1 EVM 
In [3], preliminary simulations results for EVM estimated at different distances between AAS BS and measurement antenna have been provided. It was shown that the FF criteria doesn’t need to be met for accurate EVM type of measurements. As long as the measurement antenna is off the reactive region of either the AAS BS or measurement antenna. EVM can be estimated properly. Figure 1 does show the simulations results for different SNR at the antenna connector [3]:
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Figure 1. Simulations results
Based on the above, the following is the test procedure:
1. Measure the Near Field pattern -> same as step 1 for the radiated transmit power [4]
2. Compute the NFtoFF transform -> EIRP pattern in Far Field
a. Calibration would be applied to the Near Field pattern -> this process would convert dB in dBm [4]

3. Record the directions to where EVM shall be measured (beam peak and some points in the main beam). Below the directions to where EVM shall be measured [2]:
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Figure 2. Set of directions [2]

4. Move the AAS BS in order to have it aligned with (Theta;Phi) angles corresponding to the directions to be measured (step 3)

5. EVM can then be measured by using a Vector Spectrum Analyzer

The directions are declared by the AAS BS manufacturer.

For conformance tests, EVM shall be measured at maximum and minimum power settings.
3.2 Frequency Error, Time Alignment Error (TAE), Occupied Bandwith

Frequency Error, and TAE will be most probably measured for the same set of directions to where the EVM is measured while occupied bandwith will be measured just at the peak center. Anyway, the same procedure as the one used for EVM (section 3.1) can be used here.
3.3 ACLR
Based on TR 37.843, ACLR is defined in terms of TRP (Total Radiated Power) [2]. The following is the test procedure:

1. Measure the Near Field pattern of the power density within the signal bandwidth – wanted signal 

a. Power is measured Near Field – no NF to FF transform is applied to

b. Full 3D sphere 

2. Calculate TRP by using the formula in [2]

3. Measure the Near Field emission power density in the neighbouring channel bandwidth (+/-5MHz;+/-10MHz)

a. Power is measured Near Field – no NF to FF transform is applied to

b. Full 3D sphere

4. Calculate TRP by using the formula in [2]

5. Calculate ACLR -> TRP signal power/TRP emission power
It has to be noted that the TRP has been calculated from the power density measured in Near Field. None NF2FF transform will be applied to the power density measured in Near Field. This is because TRP is obtained from integration of a power density over a closed spherical surface based on the following formula:
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For different measurement distances, the radiated power is integrated over different size spherical surfaces, but since there are no losses in free space, the same amount of total power will be “collected” independent of the distance (conservation of power). The exact shape of the radiation pattern would be different at shorter distances, but the integral over the entire spherical surface will be the same. The above is to say that, TRP is independent of the measurement distance.
3.4 BS Class Power

This parameter is based on TRP type of measurement so that the same test procedure as ACLR can be applied here

4. Conclusion and Next Step
Test procedures for new OTA TX measurements in a Near Field test range are presented. The next step would be to perform OTA measurements by using such procedures and compare the results with the conducted measurements at the TAB connector.
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