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1 Introduction

[1] proposes an approach to setting the eAAS OTA blocking requirement, in which the OTA blocking requirement is based on referencing to two sensitivity levels; OTA reference sensitivity and declared minimum sensitivity.
In this contribution, the receiver intermodulation requirement is reviewed considering in particular whether a similar approach can be applied.
2 Discussion
The receiver intermodulation requirement relates to the ability of the receiver to avoid mixing (i.e. intermodulation) between 2 strong interferers leading to a significant noise floor rise in the receiver.
A scenario in which IM would arise would be one in which two UEs/transmitters from two interfering systems provide strong enough interference to the basestation simultaneously. The scenario for the receiver intermodulation is in principle highly complex, since it involves the joint probability of a wanted signal and two interfering signals. The interferer levels have been set to be the same in the E-UTRA requirement for simplicity reasons; it is not necessarily the case (and is in fact unlikely) that the interferer levels would be the same in real conditions. Neither is equal interferer levels necessarily the worst case.

Differing antenna architectures could have an impact to RX IM scenarios. However, simulation based investigation would be a highly complex and multidimensional problem for which there is insufficient time within the WI. Fortunately, several factors can be considered which to some extent mitigate the need for such an investigation:

· It may be assumed that the two interfering systems are statistically independent

· If it is also assumed that the two interfering systems operate the same RAT in the same deployment scenario (but on different frequencies), then their interference characteristics would be identical

· For the blocking requirement, an assumption has been made that the conducted blocking level does not depend on the antenna element or module pattern. If this is really correct, then the same assumption should be true for each of the interfering systems for RX intermodulation

· The RX IM levels should be lower than the blocking level, since the probability of two interferers both having a high level simultaneously is lower than the probability of only one interferer having a high level

· The justification in terms of simplification in assuming equal levels for the conducted requirements can be re-applied for OTA requirements

Taking into account in particular the reasoning that the independent conducted levels should not depend on antenna element or module pattern, then a similar approach could be adopted for receiver intermodulation as for receiver blocking; i.e. apply the requirement assuming all signals come from the same direction.

Proposal 1: Set the RX intermodulation requirement assuming all signals coming from the same direction
The fact that passive antennas have higher spatial selectivity than antenna elements may mean that relying on any assessment of the joint probability CDF based on simulation with passive antennas may lead to an underdimensioned requirement for AAS arrays.

Observation 1: Re-using the conducted interferer levels for OTA may mean that for arrays with wider element patterns, the requirement may be underdimensioned.

Since RX intermodulation will relate to receiver non-linearities, it is important that the correct conducted level is achieved by the OTA requirement for the receiver intermodulation. This is best achieved by using the gain estimated from the OTA REFSENSE RoAoA.
Proposal 2: Use the gain estimated via OTA REFSENSE RoAoA to set the OTA RX IM requirement.
For the receiver blocking test, it is argued that the requirement should also be operated with lower absolute signal levels relating to the declared minimum sensitivity. For RX IM, although the same argument relating to the impact of combining gain on the signal to noise ratio could be applied, if the signal levels are reduced then the IM effects are likely to disappear due to the LNA operating well within it’s linearity region. Thus, the need to set the requirement at 2 levels is pretty marginal.

Observation 2: The need to set the RX IM requirement at 2 levels is pretty marginal

Furthermore, since RX sensitivity and blocking already test at all conformance directions, it is likely to be sufficient to test RX IM only in the reference direction (although the requirement could be applicable in other directions).

Proposal 3: RX IM is only tested in the reference direction
3 Conclusion

This contribution has considered the receiver intermodulation requirement. A simulation based investigation of RX IM is infeasible with the currently allocated WI time. Re-using of the current levels (converted to OTA) is a feasible way forward, although it is noted that this may in fact be underdimensioning the requirement for advanced arrays.
Proposal 1: Set the RX intermodulation requirement assuming all signals coming from the same direction
Observation 1: Re-using the interferer blocking levels for OTA may mean that for arrays with wider element patterns, the requirement may be underdimensioned.

Proposal 2: Use the gain estimated via OTA REFSENSE RoAoA to set the OTA RX IM requirement.
Observation 2: The need to set the RX IM requirement at 2 levels is pretty marginal
Proposal 3: RX IM is only tested in the reference direction
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