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1 Introduction

The transmitter’s ability to inhibit the generation of signals in its non-linear elements caused by the presence of the wanted signal and interference signals reached through the transmitter.
The purpose of this document is to bring up the discussion if transmit intermodulation requirements should be appended for AAS Systems.

2 Discussion
Proposal 1: Re-use existing conducted IM requirements for co-location
Currently LTE base stations transmit intermodulation tests are done by injecting an uncorrelated signal at the transmitter connector during the transmitters ON period and its transient period.  The motivation for this test is that there is the potential that several transmitters on different carriers could be co-located at the same site. The requirement verifies that a co-located transmitter on another carrier whose signal leaks into the transmitter does not cause interference issues in the form of intermodulation.  The requirement is derived based on the worst case expected coupling loss if the transmitters have separated antenna systems

In 37.104, the existing intermodulation test is stated as follows:

	Parameter
	Value

	Interfering signal type
	E-UTRA signal of channel bandwidth 5 MHz

	Interfering signal level
	Mean power level 30 dB below the mean power of the wanted signal

	Interfering signal centre frequency offset from edge of the RF bandwidth or edge of sub-block inside a gap
	2.5 MHz for modulated interferer

7.5 MHz for modulated interferer

12.5 MHz for modulated interferer



	NOTE:
Interfering signal positions that are partially or completely outside of any downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 37.141 [10] provides further guidance regarding appropriate test requirements. 

NOTE2:
NOTE 1 is not applied in Band 1, 3, 8, 9, 11, 18, 19, 21, 28, 34 in certain regions.


	Parameter
	Value

	Interfering signal type
	CW

	Interfering signal level
	Mean power level 30 dB below the mean power of the wanted signal

	Interfering signal centre frequency offset from edge of the RF bandwidth or edge of sub-block inside a gap
	> 800 kHz for CW interferer

	NOTE:
Interfering signal positions that are partially or completely outside of any downlink operating band of the base station are excluded from the requirement.


There is also the potential for AAS systems to be co-located. Thus, a conducted intermodulation requirement that is the same as the existing requirement should be applied for AAS.
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Proposal 2: Discuss further additional tests
It has been highlighted in previous contributions that with an AAS array, a new type of coupling could occur between elements of the same array. Such coupling could involve different carriers, or could involve coupling of signals between different transceivers on the same carrier. There is a potential for signals coupled between transceivers to alter the behaviour of aspects of the transceiver such as linearization [1].

As antenna arrays get larger and more integrated, a likely scenario for AAS systems, radiating element will be placed closer and closer together.  As antenna placements becoming closer together and integration levels increase, the coupling between elements may also increase, since there is a trade-off between high integration and providing large amounts of isolation.  Testing each transceiver chain one at a time at the connector, does not consider the mutual coupling effects that may occur.  New mechanisms for intermodulation could arise, in which different transceivers in the same basestation get coupled that are either operating on the same carrier or across different carriers.  
One possibility to capture these mutual coupling effects and intermodulation products from internal coupling is to define a radiated requirement for at least adjacent channel emissions. A radiated requirement would take into account any mutual coupling effects that could exist.  Another option is a conducted reverse intermodulation test that would assume a worst case for coupling between array elements.
As an example of for the conducted reverse intermodulation test, we can expand on today’s test where the mean power level must be 30 dB below the mean power of the wanted signal.  The largest contributors from internal coupling an antenna would experience are from its immediate neighbouring radiating elements.  For every immediate neighbouring element we can note some additional mean power level below mean power of the wanted signal.
An advantage of a radiated test is that for arrays in which isolation is large, transceivers need not be constrained to meeting requirements designed for worst case coupling. An advantage to using additional reverse intermodulation testing is that further radiated requirements are not needed.
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Whether a radiated requirement, or additional conducted intermodulation testing, or both, or neither should be applied for AAS should be discussed further. The basis for further discussion should be an analysis of the likely size and effect of coupling on the same and different carriers, as provided in [2].
3 Conclusion

It is proposed that the existing conducted intermodulation requirement as defined in 25/36/37.104 should be kept.
The potential for larger amounts of coupling inside an AAS array and the impact of such coupling should be discussed further. At least two options exist for ensuring that such coupling would not lead to a violation of emissions requirements; one is a radiated adjacent channel emissions test, and another is additional reverse intermodulation requirements.
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