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1 Introduction

As known, intermodulation produced by dual uplink inter-band CA will cause desensitization in case it hits on top of own DL or non-3GPP radio DL. Contribution [1] presented in previous meeting encouraged companies to study the possibility to minimize the amount of noise by considering intermodulation principles. 
2 Discussion
Intermodulation power formulas for 2nd and 3rd order intermodulation are as follows.
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are constants in the sense that they are defined for each RF front-end component. Thus it can be seen that the only variable parameters that define the intermodulation power level are the uplink powers. In 2nd order intermodulation, each uplink has an equal impact. In 3rd order intermodulation, the impact of the uplink that is closer to the victim DL has twice the impact compared to the uplink that is farther away from the victim DL. As was stated in [1] UL power imbalance can be applied to minimize the power reduction needed to reduce the noise on wanted frequency area.

The intermodulation power frequency range can be calculated from the uplink frequencies. Thus it is known whether the intermodulation hit on top of own DL or not.
In [1] it was asked to study the A-MPR (power reduction) and intermodulation minimization methods. One option to control the intermodulation power level would be to restrict the sum value of the uplink powers. This would mean the following for 2nd and 3rd order intermodulation (same could be applied to 5th, 7th, etc):

2nd order intermodulation: 
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3rd order intermodulation: 
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are constants.
The benefit of this control mechanism would be that the maximum level of intermodulation power could be well controlled. The value of the constant (
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) depends on the dominant intermodulation source linearity (antenna switch, duplexer, etc) and on the tolerance intermodulation power level. 
There can be numerous different use cases / scenarios and due to the nature of frequency selective components, FEM structures, switch technologies, etc, the overall UE linearity performance (IIP2, IIP3, k, l m values) can vary. For instance, the legacy single-carrier use the UE linearity performance can be satisfactory but under certain UL CA cases the linearity can be insufficient and even different depending on the frequency of interest and depending on the frequency area suffering from intermodulation. 
The value of the constant UE (
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) is UE dependent, and it can be different for each band combination in uplink inter-band CA. It may be difficult to find a compromise numbers for IIP2, IIP3, etc or k, l, m, due to the reasons mentioned above. However, typically UE is best aware of its performance. Because the value is UE dependent, the information of the values could be signalled by the UE to the NW.

Below we show an example of this option. Please note that the values below are examples only
· UE operates uplink inter-band CA band combination X+Y

· 2nd order intermodulation hits on top of own DL

· Tolerable intermodulation power level at victim DL is -95dBm

· Dominant 
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for band combination X+Y is 110dB
· From 
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-95+110=15dBm
· For example, the following could be possible: UL X power=15dBm, UL Y power=0dBm or UL X power=20dBm, UL Y power =-5dBm
· UE signals the 
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= 15dBm to the NW

· NW can use this value in its operation
By using this approach the NW would know that by keeping the power allocations for the uplinks below of equal to
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, the DL would not get desensitized more than it is allowed to. This would not restrict NW to operate in a way that UE power allocations exceed
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; in that case the DL could get desensitized more that allowed.
3 Conclusion 
One alternative for intermodulation power mitigation was discussed. We believe this would be a good option because this does not reduce network usage too much. Furthermore it does not restrict UE transmission power per uplink too heavily. We hope to hear feedback from the companies. If this is seen as a viable option by the group this could then later be chosen as a mean to mitigate the intermodulation power.
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