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1
Background
Conformance testing for New Radio will present many additional test challenges. One area of concern is the additional measurement uncertainty for the test setup for FR2 and its impact on certification testing. The baseline test setup for FR2 relies on an OTA test environment [1]. The measurement uncertainty of OTA test environments is dependent on many factors that are not considered in traditional conducted conformance test systems. This document will discuss some of these differences, the impact to certification, and ways to minimize variation across test solutions and laboratories.
2
Discussion
The baseline measurement setup for FR2 is described in clause 5.2.1.1 of TR 38.810 [1]. One of the key aspects of the baseline setup is that it is a far-field measurement system in an anechoic chamber. Far-field measurement systems in an anechoic chamber have been utilized for OTA performance testing for many years for frequency ranges below 6 GHz. However, these OTA measurement systems have not been used for conformance testing of Tx/Rx characteristics, modem performance, RRM, and signalling. Conformance testing has relied on connecting to the UE through RF conducted ports (typically matched to 50-ohms).
Conformance test systems are validated and utilized by conformance test laboratories. The conformance test system is typically sourced from the test equipment vendor as a package. Hence, the test system measurement uncertainty can be assessed as a package. Since the test system vendor can demonstrate that the measurement test system meets the necessary measurement uncertainty requirements for the specific testing scope, the effort required by the conformance test laboratory to ensure that the measurement uncertainty meets said requirements is minimized.
For example, Annex F.2 of TS 36.521-1 [2] provides some guidance for measurement uncertainty treatment for Tx/Rx characteristics and modem performance testing. The annex indicates that the actual measurement uncertainty of the test system for the measurement of each parameter shall be included in the test report. In addition, the annex indicates that the recorded value for the test system uncertainty shall be, for each measurement, equal to or lower than the acceptable uncertainty for the appropriate measurement as shown in Annex F.1 of TS 36.521-1. The conformance test laboratory can leverage the test system uncertainty from the test system vendor.
FR2 will introduce higher levels of uncertainty in the “traditional” conformance test rack due to the extended frequency range. However, when we extend the conformance testing to FR2, we will have to consider the combination of the measurement uncertainty of the “traditional” conformance test rack above and the measurement uncertainty due to the OTA aspects of the test setup. The OTA aspects may not be sourced by the same test equipment vendor that is sourcing the “traditional” conformance test rack. In this situation, the assessment of the overall measurement uncertainty is not as straightforward if sufficient guidelines are not specified in the conformance test specifications.

The measurement uncertainty guidelines in the conformance test specifications need to be modelled after the existing measurement uncertainty aspects in TS 36.521-1 [2] and TS 36.521-3 [3] while combining the measurement uncertainty aspects for OTA testing as described in TS 37.544 [4]. This will ensure that the acceptable uncertainty for each measurement is equal to or lower than the acceptable uncertainty.
This will complicate the assessment of conformance test laboratories as it will require full measurement uncertainty assessments to be done by every conformance test laboratory and for every individual test setup included the specific OTA chamber for each setup. The conformance test specifications should provide adequate detail for the conformance test laboratories to perform the measurement uncertainty evaluations including all necessary references and examples.
It is proposed to add a statement to the conformance test specifications and/or send associated liaison statements to recommend that outside certification bodies should verify that laboratories meet the specified measurement uncertainty by requiring the test laboratory to maintain a detailed measurement uncertainty test report showing compliance to all the measurement uncertainty requirements. The detailed measurement uncertainty report shall contain the justification for each measurement uncertainty component and its value and distribution.
A possible proposal for the statement in the conformance test specification is listed below as an example for the future 38.521-2 Annex F.1. The additional text from the standard text is shown in yellow highlighting. Alternatives to this text are also possible.

“The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified range, and the equipment under test to be measured with an uncertainty not exceeding the specified values. Care should be taken to ensure that each conformance test implementation including the OTA chamber aspects meets the specified measurement uncertainty for each measurement by requiring the test laboratory to maintain a detailed measurement uncertainty test report showing compliance to all the measurement uncertainty requirements. The detailed measurement uncertainty report would contain the justification for each measurement uncertainty component and its value and distribution. All ranges and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.”
3
Conclusions

This contribution has discussed some of the differences in measurement uncertainty in OTA test setups from traditional conducted test setups, the impact to certification, and ways to minimize variation across test solutions and laboratories.
Proposal 1: The conformance test specifications should provide adequate detail for the conformance test laboratories to perform the measurement uncertainty evaluations including all necessary references and examples.

Proposal 2: TSG RAN WG5 should consider adding a statement to the conformance test specifications and/or send associated liaison statements to recommend that outside certification bodies should verify that laboratories meet the specified measurement uncertainty by requiring the test laboratory to maintain a detailed measurement uncertainty test report showing compliance to all the measurement uncertainty requirements.
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