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1 Introduction

Conformance work for eAAS is now progressing and there is a need to consider measurement uncertainties for the new OTA requirements. This document presents some issues for consideration for the OTA requirements, for which consideration is needed in regard to their effect on the uncertainty budgets.
2 Directional requirement considerations
Directional requirements include EIRP accuracy, RS power accuracy, total power dynamic range, signal quality requirements (EVM, frequency error, TAE), occupied bandwidth.
Measurement uncertainty for the EIRP accuracy requirement was elaborated for the release 13 eAAS specification. The EIRP accuracy core requirement has not been updated in the release 15 specification, and thus it can be expected that the MU and TT can be directly re-used. Although not directly applicable to eAAS, when transferring the eAAS specification to NR FR1, there is a need to extend the frequency applicability of the MU budget into the range 4.2-6GHz. Most likely the same uncertainty values can be re-used in this range; the topic is discussed further in [1].
The reference signal power and total power dynamic range requirements are also related to the EIRP, and thus the fundamental information needed for estimating uncertainties is available. Further work can focus on establishing which parameters need to be considered for these types of requirement; most likely most contributors will cancel.

For the signal quality requirements, the metric of interest is not power. Modern test equipment is generally able to process received signals and measure these parameters directly. However, the OTA test environment is not entirely the same as a cable replacement.
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Figure 1: Conducted & OTA measurement may lead to differing RX signal levels at the measurement equipment
A traditional conducted test will connect the antenna connector of the DUT to test equipment. If the DUT has a sufficiently large power level, some attenuation may be required in order to protect the measurement equipment. In an OTA requirement, the separation between the DUT and the measurement antenna will impact the received signal level at the test equipment. The exact level will be dependent on the DUT size and directivity, the directivity of the probe antenna and the dimensions of the chamber. A total coupling loss of 50-60dB for a 43dBm transmitter would lead to receiver signal levels of -7 to -17dBm, which is likely to be reasonable. However, for lower power BS or greater separation distances, some further checking may be useful. Furthermore, although not an issue to consider at this stage the needed received input power at the measurement equipment for larger bandwidths and mm wave (i.e. for NR) may need further consideration; if the MU for eAAS and NR should be aligned then at least the larger bandwidths should also be taken into account at this stage.
Proposal 1: Achievable uncertainty levels by measurement equipment considering received input power levels in OTA scenarios should be validated. In addition to E-UTRA, the conclusion should also look forwards towards NR conformance so that the conformance specifications can be aligned as far as possible.
The occupied bandwidth metric is in frequency but is based on measured power levels. The relationship between the power uncertainty and the frequency uncertainty will depend on the roll-off of the spectrum at the 0.5% power level point.
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Figure 2: OBW power to frequency uncertainty mapping
However, the occupied bandwidth requirement is defined as being that 99% of the power is contained within the channel bandwidth. The signal level at the edge of the channel bandwidth must be 0.5% of the total power; i.e. 23dB lower than the total EIRP. At the edge of the channel bandwidth, the BS must also meet the operating band unwanted emissions. Since the OBUE is always considerably less than OBW measurements (around 20dB lower), in reality a BS that is able to meet OBUE will meet occupied bandwidth with a large margin. This implies that a large uncertainty could be allowed for. For OBUE, it is reasonable not to evaluate what is a likely measurement uncertainty, but to set the test tolerance to zero, since all reasonable MU can be accommodated within the margin that the requirement has above OBUE.
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Figure 3: Example OBW and OBUE requirement for 5MHz E-UTRA carrier
Proposal 2: There is no need to evaluate MU for occupied bandwidth. The test tolerance can be set to 0 Hz.
3 TRP requirements
TRP requirements include BS output power, operating band unwanted emissions, spurious emissions. The sparse grid method for evaluating TRP is further elaborated in companion documents for this meeting [2-5]. TRP estimation accuracy arising from the grid selection is considered separately in those contributions.

TRP may be measured in the far field or in the near field. For far field measurement, it is suggested in [6] that the MU associated with EIRP accuracy may be used for the TRP uncertainty part (with the additional margin for the grid accuracy coming in addition). Whilst this is in principle correct, an additional consideration is that evaluation of TRP around a sphere (or part of a sphere) will involve making a number of measurements that are in effect averaged due to the integration.

For randomly distributed uncertainty contributors, the “averaging” may reduce the uncertainty, depending on the statistical distribution of the uncertainty contributor, whether there is any correlation between measurement points and the nature of the integration. If a contributor is Gaussian distributed and the uncertainty contributed to measurements in different directions is uncorrelated, for example, then the central limit theorem implies that the composite uncertainty associated with that component would reduce.

Evaluation of potential averaging effects should be undertaken by means of examination of the MU budget on a component by component basis. Taking two examples, a component such as “impedence mismatch in the receiver chain” is likely to be highly correlated for different measurement directions and will not reduce due to averaging. Pointing and positioning mismatches may, on the other hand, be less correlated and there may be some averaging effect on their contribution to the total TRP.
Proposal 3: For TRP, the impact of measurement in multiple directions and averaging on MU components should be considered.
Of course, if averaging of measurements is applicable for some TRP methods but not for others, then the potential differences in uncertainties between methods should be part of the consideration.
4 Conclusion

Proposal 1: Achievable uncertainty levels by measurement equipment considering RX power levels in OTA scenarios should be validated. In addition to E-UTRA, the conclusion should also look forwards towards NR conformance so that the conformance specifications can be aligned.
Proposal 2: There is no need to evaluate MU for occupied bandwidth. The test tolerance can be set to 0 Hz.
Proposal 3: For TRP, the impact of measurement in multiple directions and averaging on MU components should be considered.
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