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1 Introduction
There has been an ongoing discussion on specifying various EMC requirements for AAS Rel-14 during the last few RAN4 meetings [1] & [2]. In RAN4#81 meeting, a way forward was agreed in [3] to investigate different aspects with regards to EMC requirements for AAS BS. In RAN4#82 meeting a contribution discussing measurement setup for EMC immunity testing was discussed [4]. 
This contribution further discusses expected changes needed in the measurement setup in order to adapt to Rel-14 AAS BS (i.e. without the possibility of terminating the antenna port or disconnecting the antennas).
2 Discussion
The contribution in [4] discusses the existing measurement setup for EMC radiated immunity tests and the problems that may arise with integrated antennas. This contribution further elaborates on issues arising for Rel-14 AAS BS without the possibility of terminating antenna ports or disconnecting antennas. 

2.1 Measurement set-up for testing RI
The contribution in [4] provides a high level example test setup for a radiated immunity (RI) test of an AAS BS, as shown in Figure 2.1-1. The Equipment Under Test (EUT) is placed in an anechoic chamber with fixed test distances. A range antenna or probe antenna is placed in the camber at a distance of a few meters that generates the interfering signal.
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Figure 2.1-1: Example EMC test measurement set-up for RI test for AAS BS
What is not included in Figure 2.1-1 is the test equipment used to connect to the test object and monitor performance parameters (throughput and BLER). Traditionally this monitoring was done by connecting to the antenna port of the test object. During an RI test the test object is rotated horizontally in order to expose the test object from all sides. For traditional test objects where the performance was not monitored OTA, the rotation as such had no impact on the performance parameters being monitored. For a Rel14 AAS it is, however, clear that the OTA link established between the test object and the test equipment receive antenna may be impacted by the rotation of the test object. 
Another aspect when introducing a test object receive antenna is to introduce it in such a way that the calibration of the interfering signal is not affected. 
Observation 1:

Integrated antennas require performance monitoring to be OTA, which may lead to significant impact on the performance parameters due to the rotation of the test object.
Observation 2:

In order to isolate any performance degradation to a possible EMC issue, there is a need to exclude the impact on the performance which is related to the test object rotation.
2.2 Methods to isolate performance parameter degradation to EMC radiated immunity 
From the discussion above, it is evident that we need to define a method to isolate the observed performance degradation to EMC RI impact.  It needs to be guaranteed that the observed degradation is solely due to EMC RI and not a consequence of the test object rotation as such. 
In order to achieve this, three options are possible:
Option 1: place the receive antenna of the test equipment on top of the turntable to make it rotate with the test object in order to keep exactly the same radio propagation properties between the test object and the receive antenna of the test equipment. 
Option 2: place the receive antenna in the roof of the shielded room right above the test object in order to avoid impact on the radio performance parameters due to the rotation of the test object.
Option 3: place the receive antenna hidden within the opening for cabling underneath the test object. 

Option 1 may impact the calibration of the interfering signal, since there will be an additional object within the exposing electromagnetic field. 
Option 2 is expected to be less effective reducing the rotational impact since the radio propagation properties may still vary depending on the test object rotation. 
Option 3 is regarded as the most suitable way of reducing the impact on radio parameters due to the test object rotation without introducing objects which may impact the calibration of the interfering signal. 

Proposal: Apply option 3 as the test setup for EMC radiated immunity. 

A high level test setup showing the above proposal is found in Figure 2.1-2.  
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Figure 2.1-2: Example EMC test measurement set-up for RI test for AAS BS with measurement equipment antenna placed on top of the turntable
3 Conclusion
This paper discussed a practical issue arising for Rel-14 AAS BS without the possibility of terminating antenna ports or disconnecting antennas when conducting EMC RI testing. It was noted that:

1. Integrated antennas require performance monitoring to be OTA, which may lead to significant impact on the performance parameters due to the rotation of the test object.
2. In order to isolate any performance degradation to a possible EMC issue, there is a need to exclude the impact on the performance which is related to the test object rotation.
In order to mitigate the rotation impact on the performance parameters, the following three options were considered:

Option 1: place the receive antenna of the test equipment on top of the turntable to make it rotate with the test object and keep exactly the same radio propagation properties between the test object and the receive antenna of the test equipment. 
Option 2: place the receive antenna in the roof of the shielded room right above the test object in order to avoid impact on the radio performance parameters due to the rotation of the test object.
Option 3: place the receive antenna hidden within the opening for cabling underneath the test object. 


Option 3 is regarded as the most suitable way of reducing the impact on radio parameters due to the test object rotation without introducing objects which may impact the calibration of the interfering signal. 

Proposal: 

Apply option 3 as the test setup for EMC radiated immunity.
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