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1 Introduction

During previous meetings some discussion has taken place about some of the receiver requirements; in particular OTA sensitivity and OTA blocking. This paper presents some initial considerations on the receiver intermodulation requirement in the wider context of the other receiver requirements.
2 Discussion

The conducted receiver intermodulation requirement involves introducing 3 signals to the receiver; a wanted carrier, a further carrier and a CW signal. IM products between the additional carrier and the CW have the potential to occur within the wanted carrier and degrade the receiver sensitivity.
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Figure 1: Example general blocking requirement
The extent of degradation to receiver performance will depend on the relative frequency offset between the signals and the level of each of the signals. The requirement essentially tests the LNA linearity performance.

Unlike the receiver blocking level, little documentation is provided on the derivation of the RX intermodulation levels and frequency offsets. In particular the relative power levels between the interferers was the subject of considerable debate during development of the requirements, and has been fixed to equal power. The relationship between the signal levels and wanted signal level is set such that the LNA linearity requirement is equalized between BS classes and RATs.

The existing requirement levels are conducted only and provide no clue or expectations of OTA parameters such as the OTA power level and directions of the interferers. In principle, a very large number of combinations of angle of arrival of the interferers may be possible. Differentiated arrival directions of the two interferers and the wanted signal could lead to different internal scenarios occurring in the receivers.
At a general level, a decision needs to be made on whether to aim to devise some means of describing OTA directions for the interferers, and whether the directions of the interferers should be differentiated. This would involve study and agreement of OTA scenarios for legacy and AAS BS. The RX IM performance may be very scenario and implementation dependent. An alternative is to interpret the OTA requirement in a different manner, such that it is not attempting to re-create a multidimensional OTA scenario, but rather undertake the more simple task of verifying that the LNA linearity of the AAS is the same as that required of 37.104 compliant basestations
Ensuring that the LNA is operated near to maximum gain is not straightforward as receivers may have differing designs in respect of filtering, AGC etc. Even if the goal of the OTA requirement is kept to exercising the LNA linearity, establishing what is a maximum expected OTA level whilst ensuring a black box requirement that is independent of AAS implementation is not entirely straightforward. A potentially suitable approach may be to take the existing RX IM signal levels and estimate the maximum OTA levels that a reference 37.104 compliant design of the same basestation class with a reference antenna configuration would encounter with connector signals at the specified levels.
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A further consideration is what type of receiver metric to use for RX IM. Companion contributions consider the possibility of an alternative to throughput. Similarly to RX blocking, a throughput metric suffers from the potential issue that an absolute SINR level cannot be achieved inside a test AAS whilst making no assumptions on the AAS design. In any case, whatever metric is employed it would make sense to use the same metric for RX blocking and RX IM.
3 Conclusion

This paper has presented some initial considerations on setting an RX IM requirement. There is a need to decide on whether more complex spatial setups of wanted signal, additional carrier and CW should be standardized, or the goal of the requirement should be kept to ensuring the same LNA linearity performance for signals arriving from the same direction in space.

Even if it is assumed that the signals arrive from the same direction and LNA linearity is to be tested, OTA levels must be derived.

A consideration of an appropriate metric is also needed for the RX IM requirement. The issues involved in deciding the metric are the same as for the RX blocking requirement and in the end it would be preferable to apply the same type of metric in both cases.
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