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Introduction
A way-forward for closing issues on the intra-system IMD requirement was agreed during RAN4#73 [1]. The way forward captures an agreement to introduce a zero-frequency offset IMD conducted requirement and identifies three options for setting the level of the interfering signal:
1. Individual, where the inference signal is created as the sum of all coupled interference contributions associated to a location in the array.

2. Worse case, where the interference signal is created as the sum of all coupled interference contributions for the worst case location in the array and applied to all transmitters.

3. Average, where the interference signal seen in at each location in the array in the array is averaged. The average is then used for the IMD test. The average coupling approach assumes equal transmitters.
An additional provision in [1] is an agreement that demonstration of compliance to the zero-frequency offset IMD requirement is necessary only if the interfering signal level derived from the chosen option is higher than the level of the interfering signal derived for the normal IMD requirement.
Discussion

Each of the options includes some sort of manufacturer declaration for inter-transmitter coupling. It is improbable that a manufacturer would fail to characterize all combinations of inter-transmitter coupling for a product. Therefore, there appears to be no additional burden to the manufacturer to specify option 1, nor is there any savings of effort in specifying options 2 or 3.
If it is assumed that all transmitters in an array have identical IMD performance, then it would make sense to chose the worst-case coupling for the requirement specification. If the IMD performance is identical for all transmitters, then it should only be necessary to test one transmitter in the array under the assumption that the performance of the transmitter is representative of all transmitters in the array. However, the transmitters in a real product may display some variation in IMD performance even if they are manufactured to a common design. This may be due to variation in semiconductors, components, component corrosion or process variation. This suggests that more than one transmitter should be tested for compliance. 

However, the assumption of identical transmitters may exclude some implementation architectures. The variation in coupling between ports over the array may suggest use of amplifiers with relaxed IMD performance along the edge of the array. The coupling from all other transmitters in the array is likely to be lower along the edge of the array, so it may be expected that transmitters connected to those array elements will experience less intra-system interference. It may also be economical to employ amplifiers with lower rated output power along the edge of an array as a way to implement tapering.  Such an architecture would be unnecessarily disadvantaged by the adoption of a worst-case or average coupling methodology, as the lower-rated amplifiers would be subject to the same interferer levels as the higher-rated amplifiers in the array. This suggests that a fair methodology will accommodate individual variation in coupling levels where that variation is significant.

Characterization of all transmitters individually, particularly in a very large array, can be considered wasteful and expensive if there is a high degree of similarity between amplifiers and coupling levels. It is desirable to limit the characterization to only the most sensitive cases. A compromise between options 1 and 2 is therefore recommended, where the worst case coupling for a particular class of amplifier would be used to derive the interfering signal level.
Conclusions

It is proposed that for each type of amplifier used in a transmitter array, the manufacturer must declare the worst case interfering signal level. This level will then be compared to the non-zero offset IMD level to determine if the array must demonstrate performance to the zero-offset requirement.
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