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1. Introduction
In this contribution we provide our simulation results for 2UL interband CA intermodulation generated in post-PA components with typical low-high band Tx architecture. Post-PA components have been incorporated in a simulator which allows running time-domain SC-FDMA signals through them, including leakages into other Tx branches, and studying the aggregated interference at antenna. 
2. Discussion
During the previous RAN4 meetings several contributions have been covering the intermodulation generated in post-PA components, namely duplexer, switch and diplexer. In this contribution we provide our view to and analysis of the issue.
In this contribution the analysis is restricted to common diplexer based UE transmitter architecture, which is depicted in Figure 1. In the same Figure also the signal leakage route is shown. Each of the PA outputs will leak into the other Tx branch, and intermodulate with the wanted signal from the other PA. This intermodulation will occur in all of the post-PA components and finally propagate into antenna. Inter-PA leakage is left out from this analysis.
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Figure 1: Common diplexer based UE Tx architecture together with signal leakage route.
The post-PA components have been incorporated into time domain LTE simulator, which allows running actual SC-FDMA signals through them. Component models include frequency response and nonlinearity is modeled simply with third-order model obtained from IIP2 and IIP3 values.
For the evaluation of worst case situation we have used 1 RB signals at both Tx branches. This means that the whole IMD component will fit within the 1 MHz measurement bandwidth. Total post-PA loss of 4 dB is assumed, meaning that PA outputs were 24 dBm and full aggregated transmission power at the antenna was 23 dBm.
In the first scenario component values from TR 36.860, section 5.2.2, are used [1]. They are also summarized below.
Duplexer insertion loss: 3 dB

Duplexer stopband attenuation: 45 dB
Duplexer IIP2: 112 dBm

Duplexer IIP3: 56 dBm

Switch insertion loss: 0.5 dB

Switch IIP2: 90 dBm 

Switch IIP3: 60 dBm

Diplexer insertion loss: 0.5 dB

Diplexer stopband attenuation: 20 dB

As no valid data for diplexer nonlinearities was presented, diplexer is assumed to be linear. In this example scenario we have used 700MHz and 2.6 GHz bands. The simulation result is shown in Figure 2.
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Figure 2: Simulation result for 1 RB signals.

It can be seen that that -50 dBm/MHz is not exceeded, margin being 3 dB.

However, when the component values are even slightly worse the aggregated intermodulation interference level at the antenna will increase quickly. If we consider a 3dB worse IIP2 and IIP3 than in the example duplexer in [1], and simultaneously change diplexer attenuation to 10 dB, also used in [1], the result is as shown in Figure 3.
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Figure 3: Result for 1 RB signals, Duplexer IIP2 = 109dBm, IIP3 = 60 dBm, diplexer attenuation = 10 dB.
With the slightly worse component values -50 dBm/MHz limit is clearly exceeded, even though the diplexer is still considered to be fully linear. It should be also noted that significantly worse component values have been used e.g. in [2]. 

As a conclusion we think that dual UL interband CA intermodulation challenges should be further studied before concluding whether all UE’s can meet the -50 dbm/1MHz limit but based on this study we believe that exceptions for IMD products should be allowed similarly as for harmonics currently for it to possible to build such an device from commercially viable and available components. We encourage other companies to provide further analysis results and also measurement result to verify whether further action is needed or not.
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