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Introduction
The way forward on NR UE MU and test tolerance [1] suggested a common format for the MU table in terms of 2 stages similar to the work done for SISO [2] and MIMO OTA test cases [3]. This contribution provides additional insight into the work ahead for the baseline setup partially based on observations presented in [4]. 
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]MU Table for non-traditional OTA test cases
Uncertainty budget calculations for OTA test cases traditionally focused on spatially averaged maximum output power and receiver sensitivities for SISO TRP/TRS and MIMO OTA TRMS test cases [2,3]. Since all RF conformance tests for NR above 6GHz are performed in an OTA environment, uncertainty budget calculations need to be included for a variety of new OTA test cases, such as signal quality. 
For some OTA test cases, such as EVM, the stage for ‘calibration of the absolute level of the DUT measurement results’ is not applicable and will require some adjustments. 
MU element related to measurement distance 
As outlined in [4], different RF performance metrics likely require different measurement distances to converge with results in the far field. As such, the MU element for a fixed range length of the baseline system could be different for different test cases. 
MU Elements of test equipment
Uncertainty budget calculations for UE OTA test cases traditionally included three test equipment MU elements: 
· Network Analyzer for the calibration stage (Clause E.15 of [2]) for the calibration stage
· Measurement receiver (Clause E.8 of [2]) for the DUT measurement stage of TRP measurements
· Base Station Simulator (Clause E.17 of [2]) for the DUT measurement stage of TRS measurements
After reviewing datasheets of common test equipment from various vendors, the following observations were made. 
The MU element for the network analyzer is required for NR UE tests that require the calibration of the absolute level of the DUT measurement results. The rectangular contribution with  divisor for this element is still applicable if the uncertainty is taken from manufacturer datasheets. The example value for traditional OTA test cases [2,3] was selected to be 0.5dB which was likely based on the review of economy network analysers from a variety of vendors. After reviewing product offerings from three different network analyzer vendors, it can be observed that economy network analysers are generally not offered for mm-wave NR frequency ranges; instead, high-end network analysers would currently be required for those mm-wave frequencies. The accuracy of transmission magnitude of the reviewed analysers was found to be 0.5dB and better for transmission coefficients down to -50dB and for frequencies up to 40GHz. For even lower transmission coefficients, the uncertainty increases significantly. 
The NR UE transmit power could be measured either with power sensors, spectrum analysers, or base station simulators. The MU element for the output power measurement from measurement receiver the is the uncertainty of the absolute level and should be captured with a rectangular contribution and a  divisor as the uncertainty is from the manufacturer datasheet. Since NR base station simulators are not available yet, no MU element can be determined yet for this test equipment. For power meters, the uncertainty largely depends the power level as zero offset, zero drift and measurement noise must additionally be taken into account when measuring low powers. Once the minimum range length of the baseline system is better understood, an uncertainty analysis could be performed. A review of higher-end spectrum analysers from three vendors yielded an example total level accuracy of 2.5dB up to 40GHz. 
The MU for the receiver sensitivity is dependent on the base station simulator’s uncertainty of the absolute level and should be captured with a rectangular contribution and a  divisor. Since NR base station simulators are not available yet, no MU element can be determined. The example MU for SISO and MIMO OTA sensitivity test cases is 1dB [2,3]; it is expected that the NR mm-wave uncertainty for this MU element is going to exceed 1dB. 
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