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1. Introduction
During RAN4#69 measurement results of passive components and simulation results for receiver desensitization with measured component values were presented in [1,2]. In this contribution the simulation results are revised.

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 IIP values.

The used UE architectures are presented in Figure 1 and Figure 2.
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Figure 1: Common diplexer based UE architecture
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Figure 2: UE architecture with quadplexer
Previously the duplexer model has been based on measurements from antenna port and assumed duplexer attenuation towards own Rx has been artificially added during the simulation. During quadplexer measurements it was observed that when IMD falls on passband of the Rx port, then IMD level is in practice same as in antenna port. Without having time for re-measuring any duplexer same assumption is now used also here: intermodulation is equally strong in all ports within the passband of those ports.  This has no effect on antenna side, i.e. UE-to-UE coexistence, but receiver desensitization has been updated.
With the new simulations a bug in MRC operation has been corrected, and now MRC correctly optimizes SINR, instead of SNR.
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

Linearity towards antenna:

Quadplexer IIP2: 118 dBm

Quadplexer IIP3: 74 dBm

Quadplexer IIP5: 53 dBm

Linearity towards own Rx:

Quadplexer IIP2: 132 dBm

Quadplexer IIP3: 77 dBm

Quadplexer IIP5: 52 dBm
Switch insertion loss: 0.5 dB

Switch IIP2: 112 dBm 

Switch IIP3: 72 dBm

Switch IIP5: 55 dBm 

Diplexer IIP2: 121 dBm

Diplexer IIP3: 91 dBm

Diplexer insertion loss: 0.5 dB

Diplexer stopband attenuation: 15 dB

Antenna isolation: 10 dB

MRC processing in receiver
For receiver studies low-high band combination 3+5 and high-high combination 2+4 were used. With 3+5 IMD2 may fall on own Rx channel. With 2+4 IMD3 may fall on own Rx of band 2 and IMD5 on own Rx of band 4.  Receiver desensitization after MRC processing has been illustrated in Figures 3 and 4
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Figure 3: MRC output for low-high combination.
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Figure 4: MRC output for high-high combination.
In Figure 3 it can be seen that IMD2 level is -75 dBm. In practice this means 25 dB desensitization if IMD falls on own channel. In Figure 4 it can be seen that for high-high and low-low combinations the desense is approximately 15dB and 7 dB for IMD3 and IMD5 respectively. However, these results assume that MRC is optimizing SINR, not just SNR.
For low-high case it was studies further how diplexer isolation changes desense. All other values were kept constant, but diplexer isolation was swept from 10dB to 30dB. The result is shown in Figure 5.

[image: image5.png]————
~—]
30

28

26

TN
24

N
20

14

~—

10

[(o] <t o o © ©
N N N ~N -— —

[gp] uonezpysusseQ

30
28
14
12
10

Diplexer isolation




Figure 5: Desense vs. diplexer isolation.

Better diplexer isolation helps, but the desense still stays were high. The main impact from better isolation is that IMD generated in antenna switch and duplexer is lower. However, IMD generated in diplexer itself starts to become the limiting factor.
3. Conclusion
Using the revised simulation parameters maximum desensitization on own Rx is assumed to be 25 dB with low-high band combinations. Based on comparison with ACS and IBB requirements, desensitization will appear only if IMD falls on top of own DL channel. For high-high and low-low combinations the desense is approximately 15dB and 7 dB for IMD3 and IMD5 respectively.
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