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1. Introduction
During RAN4#68-BIS measurement results of passive components and simulation results with the measured component values were presented. [1] These simulation results covered only transmitter aspects and were done only with common diplexer based UE architecture. In this contribution simulations are extended to cover also the receiver part and preliminary desensitization results are presented.

2. Discussion
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.

The common diplexer based UE architecture is presented in Figure 1.
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Figure 1: Common diplexer based UE architecture
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.
The component values have been summarized below for convenience
Duplexer insertion loss: 3 dB

Duplexer stopband attenuation: 45 dB
Duplexer IIP2: 102 dBm

Duplexer IIP3: 77 dBm

Switch insertion loss: 0.5 dB

Switch IIP2: 112 dBm 

Switch IIP3: 88 dBm

Diplexer insertion loss: 0.5 dB

Diplexer stopband attenuation: 15 dB

Antenna isolation: 10 dB

MRC processing in receiver
For receiver studies band combination 3+5 was used. With this band combination IMD2 may fall on own Rx channel. First signal levels in antenna port are presented in Figure 2
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Figure 2: Signal levels at antenna port
These signal levels are coupled to the diversity receiver antenna with 10 dB additional loss due to isolation between antennas. Signal levels after MRC processing are presented in Figure 3.
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Figure 3: Signal levels after MRC processing
In Figure 3 we can see that interfering signal power is approximately -78 dBm. In practice this means that Rx desensitization would be over 20 dB, as reference sensitivity level for 5 MHz channel is -100 dBm

However, this analysis covers only common diplexer based architecture, i.e. low-high band combinations. UE architecture for Low-low and High-High band combinations is presented in Figure 4
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Figure 4: Simplified block diagram of UE architecture with no common diplexer
In table 1 aggressor signal powers in post PA components are compared to common diplexer based architecture.

Table 1: Aggressor signal levels in post PA components in different UE architectures
	Component
	Common Diplexer / Powers
	No common diplexer / Powers
	Difference

	Duplexer / Quadplexer
	24 + 5 dBm
	24 + 24 dBm
	19 dB

	Switch
	21+ 5.5 dB
	21 + 21 dB
	15.5 dB

	Diplexer
	20.5 + 20.5 dB
	20.5 + 20.5 dB
	0 dB


It  can be seen that the level of one of the aggressors increases significantly in quadplexer and switch. Therefore it can be expected that also the increase in IMD power will be at least of the same order. 20 dB increase in IMD power would mean that IMD2 is -58 dBm after MRC. Also UE-to-UE coexistence limit of -50 dBm may be exceeded, as IMD2 was -68 dBm at antenna port in common diplexer based architecture.

3. Conclusion
Preliminary Rx desensitization simulations with measured component values show that in common diplexer based UE architecture IMD level in receiver after MRC processing is -78 dBm and therefore desensitization is over 20 dB. With high-high and low-low band combinations desense is expected to be of same order as IMD2 does not fall on own Rx and IMD3 will be the main contributor on Rx interference.
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