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1 Introduction

During the AAS ad-hoc session on Monday evening, the topic of cross transceiver coupling on intermodulation and radiated emissions was discussed. Ericsson took an action to produce a document to further clarify the issue and the parameters, and this is done in this contribution.
As discussed in section 2, cross transceiver coupling has the potential to cause significantly larger reverse intermodulation effects than are covered with the current conducted requirements. This could cause radiated emissions to be larger in absolute terms than emissions measured using the existing conducted tests, as discussed in [1].
2 Discussion

If two transmitting antennas are located in proximity to one another, it is possible for the signal radiated from one antenna to leak into the transmit chain behind the second antenna and cause intermodulation products to give rise to emissions.
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Non AAS legacy situation
Prior to AAS, the scenario in which transmission for antennas in close proximity could arise was situations in which antennas are co-located on the same tower. To prevent significant emissions arising due to leakage between such co-located antennas, a reverse intermodulation test is present in the RF core specifications. The reverse intermodulation test presents a signal to the transmitter that is 30dB lower than the transmitted signal and with frequency offsets of 2.5, 7.5 and 12.5MHz from the transmitted signal. The reason that 30dB attenuation in any leakage is assumed is that in such scenarios, the distance between antennas and the space available for building circulators is sufficient to ensure at least 30dB isolation. The typical distance between co-located antennas is typically 1-2 meters or more.
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Colocated antennas; the target scenario for the existing requirement
AAS situation

It is envisaged that AAS basestations will closely integrate antennas and transceiver components and will be built as arrays in order to provide new applications such as cell splitting, UE specific beamforming etc. Size will be a premium and antennas are likely to be closely spaced and have wider element beamwidths. A new scenario arises in which coupling can arise between closely spaced elements in the same array. Size constraints may make it impossible to provide 30dB of isolation; simulations in [1] suggest isolation could be 15dB or more reduced in some cases. In dense arrays for AAS BS the distance between antenna elements is fractions of the wave-length, typically around /2 to enable beam-forming.
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An array of antennas, in which antennas can experience coupling
The above type of coupling gives rise to much stronger intermodulation. This in turn could lead to a situation in which a closely integrated AAS with an antenna array could radiated a higher level of emissions that is captured with the existing conducted requirements due to intermodulations within transmitters in the array. The impact of coupling on intermodulation products is outlined in [1]. The simulation curve from [1] is repeated below for convenience.
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3 Conclusion

Simulations [1] show that isolation could be much lower than 30dB, in the extreme as low as 13dB. As noted in [2], the amount of coupling will depend on the position of the antenna and transceiver within the array.

RAN4 should evaluate how to deal with the potential for increased coupling and its impact on reverse intermodulation for highly integrated AAS arrays during the discussions on emissions in the AAS WI. In particular, contributions should focus on the considering the following aspects in relation to an intra-array coupling scenario:
1)
Likely relationships between the wanted TX signal from a particular transceiver in an array and the interference signals transmitted from other transceivers in the array
2)
Likely relations between the center frequency of the wanted signals on each of the transceivers
3)
Potential coupling levels between transceivers within an array

The coupling and TX power of transceivers may depend on the position of a transceiver in relation to other transceivers within the array.
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