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1. Overall Description:

RAN WG4 reviewed the incoming LS from ITU-R Working Party 5D LS on definition of test methods for OTA unwanted emissions of IMT radio equipment. RAN4 would like to provide our input of the work being done concerning the test case definition and utilization of OTA (over the-air) test methods for unwanted emissions for Base Stations. 

The content for the text of a response to ITU-R Working Party 5D concerning the RAN4 activities is proposed below for RAN Plenary’s consideration in any reply LS. The text is based on the LS response given to ECC PT1 on a similar question (R4-1811823, “LS on Field measurement of TRP regulatory limits and Category B Spurious emission limits”).
RAN4 activities in test case definition and utilization of OTA (over the-air) test methods for unwanted emissions for Base Stations
3GPP RAN WG4 has further developed the method for conformance testing of limits defined as TRP using a shielded anechoic chamber. 

The TRP measurement procedure for emissions in the spurious domain with large frequency separation are slightly different from that of wanted signal and unwanted emissions closer to the wanted signal. In the former case a few frequencies of with high emission are likely to be found in a very wide frequency range and these emissions are also not likely to be as high as the wanted signal. On the other hand, in the latter case the frequency range is limited and the TRP levels are expected to be closer to the emission limits. Another difference is that for the high frequencies of the spurious domain the required angular resolution for precise TRP measurement is very high which leads to impractically long measurement time. The required angular step depends on the electrical size of the DUT and is hereafter denoted as the “reference angular step”. Furthermore, the emissions of wanted signal and adjacent bands emanate from antenna arrays which makes it possible to use array symmetries to simplify the measurement. This is not the case with spurious emissions at larger frequency separation which are mostly uncorrelated. The TRP measurement procedures and the available alternatives are described below. 

For wanted signal, if the directivity is known, it is enough to measure the peak EIRP and adjust it with the directivity to obtain TRP. Care must be taken for using this method for unwanted emissions since the directivity can be different from the wanted signal directivity, in particular at large frequency separations. If directivity is not known but it can be verified that the emission is from the antenna array, TRP can be obtained by measuring EIRP in the cardinal cuts and use pattern multiplication to extrapolate the EIRP values in other directions. Pattern multiplication exploits the fact that the array factor of a rectangular array can be separable in two factors along the two symmetry planes. If none of the above options are applicable, the final option is to measure the EIRP on a full-sphere grid with the reference angular step. The measured values can then be integrated to obtain the TRP. All the above options are accurate methods for TRP assessment provided that the mentioned pre-conditions are fulfilled. 

For spurious emissions at larger frequency separation, it is important to first identify the frequencies with notable emissions for further measurement. This is achieved through pre-scan which can be performed on a very sparse grid. If no notable emission is identified at a certain frequency during the pre-scan, no further investigation is needed for that frequency. For frequencies which are identified for further measurement, a number of orthogonal cuts (two or three) or a sparse spherical grid can be used. These methods are based on the assumption that spurious emissions at larger frequency separation are not fully correlated and are less directive. For spurious emissions, an upper bound assessment for TRP is enough to ensure the compliance and the exact TRP value is of less importance. Therefore, a systematic correction factor is added to the estimated TRP value in order to ensure an overestimate with a certain confidence. The systematic correction factor is dependent on the chosen grid type and angular step. Orthogonal cuts measurements should be measured with the reference angular steps. The sparse full sphere measurement can be performed on angular steps larger than the reference step and smaller than 15 degrees. Larger angular step results in a shorter measurement time while it imposes a larger systematic correction.

Based on the approach described for measuring TRP in a controlled environment, some general aspects can be considered for TRP field measurements, both for spurious emissions at larger frequency separations and unwanted emissions closer to the wanted signal. Selection of sampling grids and test distances appropriate for field measurements requires further analysis and study. 

2. Actions:
To RAN Plenary.

ACTION: 
RAN4 asks RAN Plenary to consider the input from RAN4 in any reply LS to ITU-R Working Party 5D.
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