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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]This contribution discusses the need to consider the DUT configuration during the OTA testing, specifically testing devices in battery operation vs operating the DUT with charging and data cables.
Discussion
When estimating NR conformance test execution times, it is important to understand that the DUT configuration has a significant impact on test times and the automation of test cases. 
Observation 1: NR conformance test execution times depend on the DUT configuration
OTA tests are system level tests that evaluate the wireless system performance of the entire TX and RX chains including the antennas. It is well known that connecting charging cables to the DUT can not only de-tune the antenna but AC currents on the cable could couple to the DUT and cause self-desense, i.e., degradation of the receiver performance. 
Observation 2: OTA testing is generally performed with DUTs in battery operation 
[bookmark: _GoBack]Additionally, as DUTs needs to rotate frequently in azimuth or azimuth and elevation depending on test system architecture, connecting a charging cable for the duration of the test could lead to mechanical and electrical issues, such as stress on the cable and ever changing antenna tunings. The majority of the OTA tests require the transmitter set to the maximum output power which limits the testing to just a few hours which requires frequent operator interaction. Especially, as many DUTs do not have removable batteries and device/chipset resets need to be performed manually, the test cases cannot be automated efficiently. 
Observation 3: The lack of charging and data cables used during OTA test cases prevent those tests to be executed efficiently in a fully automated fashion
Conformance testing, on the other hand, does not take the antennas into account as those tests are conducted tests with the conducted ports in between the antennas and the transceivers. Attaching charging and data cables to the DUT will therefore have negligible impact on the tests. The use of charging and data cables effectively streamline conformance testing as tests can be automated with remote commands to control the DUT or chipset operation and without the need for frequent user operation, e.g., change the battery. 
Observation 4: Conformance test cases can be executed very efficiently as charging and data cables can be used during testing. 
Given the decision to perform all mm-wave NR test cases OTA and given the increase in test case complexity of mm-wave NR when compared to legacy LTE test cases, it is highly desirable to perform as many test cases as possible with a charging and data cable in order to streamline the test case execution. 
Observation 5: It is highly desirable to optimize mm-wave NR conformance testing by making use of automation and continuous testing using charging and data cables. 
More work with representative devices and mockups is needed to determine the effect of charging and data cables on the antenna pattern and tuning at mm-wave frequencies. It is more likely for transmitter test cases to tolerate the attached cable(s) rather than for the receiver test cases as the cable or power source (if placed in the vicinity of the quiet zone) could carry noise. 
Summary
Observation 1: NR conformance test execution times depend on the DUT configuration
Observation 2: OTA testing is generally performed with DUTs in battery operation 
Observation 3: The lack of charging and data cables used during OTA test cases prevent those tests to be executed efficiently in a fully automated fashion
Observation 4: Conformance test cases can be executed very efficiently as charging and data cables can be used during testing. 
Observation 5: It is highly desirable to optimize mm-wave NR conformance testing by making use of automation and continuous testing using charging and data cables. 
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