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Introduction

This paper presents considerations and a recommendation regarding the choice of a requirement reference point for transmitter intermodulation.
Discussion

TS36.104 introduces transmitter intermodulation with the following paragraph [1].
The transmit intermodulation requirement is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the own transmit signal and an interfering signal reaching the transmitter via the antenna. The requirement applies during the transmitter ON period and the transmitter transient period.

Two issues are relevant to the discussion of AAS: (1) generation of (unwanted) signals in non linear elements; and (2) the interfering signal reaching the transmitter via the antenna.
The test is designed to verify that any non-linear mixing occurring in base station transmitter between the transmitter signal and an external interfering signal does not produce spurious products which would exceed the spurious emissions requirements. Mixing may occur specifically in the power amplifier output devices or in other non-linear elements within the transmit signal path (e.g., circulators). Any nonlinearity which may exist in an AAS array element can be assumed to be very minor and insufficient to be relevant to the transmitter intermodulation test.
Spatial characteristics
The nonlinear mechanisms which produce intermodulation in an AAS base station are insensitive to the direction from which the interference is received. These mechanisms are sensitive to the level of an interfering signal which, in an AAS deployment, is of course dependant on the direction from which the interfering signal is received. However, this is also true for a conventional base station deployment. 

One of the more significant concerns for transmitter intermodulation is coexistence with collocated equipment. An AAS might be expected to be more sensitive to co-located interference based on concerns regarding the lower directivity of an AAS antenna sub-array compared to a macro base site antenna. However, these arguments are based on comparison between conventional and AAS antennas in the far-field. Coupling between co-located base stations occurs through near-field mechanisms which may not be well characterized for macro antennas.
Practical considerations

A unique aspect of AAS base stations is that the transmitter signal path may be distributed between multiple transmitters. Unwanted coupling may exist between these transmitters, either through the RDN, between antenna sub-arrays or through other mechanisms. The degree of coupling may depend on the physical distance between sub array elements and their orientation, but generally, this coupling depends on implementation details. 
Recommendation
As it is used now, the transmitter intermodulation test is essentially a characterization of transmitter linearity. There is a need to characterize transmitter linearity for AAS base stations, but this need is independent of AAS spatial performance. Other tests should be developed to characterize spatial aspects of unwanted emissions and unwanted coupling between transmitter ports. The recommendation is therefore to set the requirement reference point for transmitter intermodulation at the transceiver boundary.
Transformation from Requirement Point to OTA Test Point
As noted above, the mechanisms which produce intermodulation are dependent only on the level of the interfering signal and not the direction from which the interference is received. Translation from the transceiver boundary to an OTA test point is therefore insensitive to the specific location of the test point. Knowledge of the radiation characteristics of the antenna array is necessary to determine the radiated interference signal level required to induce the necessary interference level in the transmitter.
Conclusions

This paper recommends setting the requirement reference point for transmitter intermodulation at the transceiver boundary.  Transformation from this requirement point to an OTA test point is insensitive to a specific location for the OTA test point and only requires enough knowledge of the array performance so that the correct interference signal level can be configured for execution of the test.
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