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1 Introduction

During RAN4#80bis an initial discussion document was presented on receiver intermodulation [1]. The document raised the question of whether the OTA RX intermodulation requirement should be based on a study of potential differentiated directions of arrival of 2 interfering signals or a wanted signal, or more simply to place the same level of requirement on the RF linearity of the LNA as the existing requirement. Although no WF was created, the feedback indicated that the latter approach; i.e. ensuring the same RF linearity is preferred. We also take the view that ensuring RF linearity is most likely sufficient for this requirement to achieve the WI goal of providing the same degree of protection or performance as the existing requirements.
This paper presents some further considerations relating to the OTA RF intermodulation requirement and it’s testing. 
2 Observations on the conducted requirement
The conducted requirement places an E-UTRA and a CW interfering signal with a frequency relationship such that IM products can fall into the wanted receiver channel.
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The requirement is to meet a throughput criteria for a wanted signal at 6dB above reference sensitivity for a wide area BS. Thus the amount of power that is allowed to fall into the receiver band from IM products is equal to the reference noise level +4.77dB.

The requirement is testing the linearity of the RX chain, in particular the LNA. Similarly to a PA, the linearity of the LNA is tested if it is operating close to it’s maximum output power. It should be noted, however that it is not necessarily the case that the LNA is operated close to it’s maximum output power if the input signal is at the maximum expected input level, due to the presence of AGC and potentially attenuation within the receiver chain. Presumably, a good BS design will aim to operate the LNA close to maximum power in most situations, but it cannot be guaranteed that the RX intermodulation levels in the specification actually catch every BS receiver design operating near max LNA power.
3 Observations on the OTA requirement
It will be assumed that the blocking requirement will be designed such that the maximum supported RF level of the receiver is properly tested.

For the RX IM requirement, to achieve the goal of testing receiver linearity it is entirely sufficient to align the wanted signal and the two interfering signals in space.

Proposal 1: For the RX IM requirement, the wanted signal and the interfering signals should all be aligned in space.

There is a need to translate the conducted levels to OTA levels. As observed for the conducted section, it is not clear that any particular level will be guaranteed to ensure that the LNA is operated at maximum power. Thus the exact levels used are not of high importance; they should be within the receiver range and the relationship between the levels should be sufficient. A good way to translate the levels would be to use the same assumption on a model for a non AAS passive antenna directional gain as for the minimum sensitivity.

Proposal 2: Base the OTA levels on the same assumption on non AAS passive antenna directional gain as the minimum sensitivity.

Testing from a single direction should be sufficient. If RX SINR or RX power would be used as receiver metrics, then the particular direction that is selected from the OSDD RoAoA is unimportant, as the impact of noise within the receiver is eliminated.

However, if throughput would be used as the metric, then the direction becomes of greater importance. The array gain will be greater in the centre of the RoAoA than towards the edge. This means that the relative levels of the wanted signal and interferers to the receiver noise will be greater at the centre than at the edge. A larger wanted signal level will allow for a greater leakage of IM power into the receive band. Thus, the requirement based on a throughput metric would be easier to meet at the centre of the RoAoA than at the edge. If throughput is used as a metric, probably the test should be from the edge of the RoAoA. Alternatively, the test can be performed at the same time as the EIS test, from all of the (up to) 5 test directions.
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Proposal 3: Care should be taken in selecting the test direction if throughput is used as the metric.
4 Conclusion

The RX intermodulation requirement is more straightforward to design than the RX blocking requirement (assuming that the RX blocking requirement is designed properly and takes care of the maximum RX input level).
The following proposals should be taken into account for the RX intermodulation requirement:

Proposal 1: For the RX IM requirement, the wanted signal and the interfering signals should all be aligned in space.

Proposal 2: Base the OTA levels on the same assumption on non AAS passive antenna directional gain as the minimum sensitivity.

Proposal 3: Care should be taken in selecting the test direction if throughput is used as the metric.
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