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1. Introduction
In RAN4#70 there was discussion on whether or how receiver tests should be handled with 2UL interband CA. In this contribution we provide simulation results that the receiver performance stays unchanged from rel-8 if the total UL Tx power does not increase from rel-8 requirements. 
2. Discussion

When setting UE receiver requirements for contiguous intraband CA in rel-10, the methodology was that the performance should stay similar to rel-8, and some relaxations to e.g. wanted signal powers were allowed to achieve that. The methodology to study the receiver performance and required relaxations, and also the simulation results were largely covered in [1]. 

The same simulation set-up and methodology has now been re-used to study receiver performance with 2UL interband CA. UL signals were placed so that no harmful interference (intermodulation) will fall on top of own DL channel of interest or the interferer signal. In practise this means that the simulations cover 2UL interband classes A1, A3 and A5.

The study was done in a generic way, i.e. not considering any specific band combination. Both uplinks had a fully allocated 20 MHz channel, which corresponds to typical rel-8 configuration. Uplink signals were generated using the 2UL interband simulator used in studying the own Rx desensitization, described more accurately e.g. in [2, 3, 4]. The component values for RF front-end were the same as in [2].
Because 20 MHz channels were used in the simulations, interferer signal parameters were the same as for rel-8 20 MHz channel.
2.1 Simulation set-up

Simulation set-up is illustrated in the Figure 1 and the used receiver chain parameters are listed below the figure.
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Figure 1: Simulation set-up
UE receiver chain parameters 

Front-end insertion loss = 4dB

LNA gain = 4dB
LNA noise figure = 5dB
LNA IIP3 = -10 … +10 dBm
LNA 1dB compression point = 10dB below IIP3)
LNA IIP2 = 56dBm
Image artefact not modelled. 

ADC sample rate = 92.16MHz
ADC bits = 8
ADC fading margin (above peak power) = 5dB
To further illustrate the simulation process, an example of wanted and interfering signals is presented in Figure 2.
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Figure 2: Spectrum of interfering and wanted signals in IBB case 1.
SNIR definition

SNIR (Signal to Noise plus Interference Ratio) was used as the figure of merit for the purposes of this evaluation.  
The noise-plus-interference power was determined by integrating the power in the downlink component carrier allocated bandwidth for the case where the downlink signal is absent.  In this case, we have the following contributions: (i) a transmit leakage signal from the UE, (ii) power from the interferer(s); (iii) thermal noise; (iv) any intermodulation or cross modulation products from these.  
SNIR is then determined as the ratio of the signal power specified for the given test to the determined noise-plus-interference power.

2.2 Simulation Results

In the simulations three different cases were studied and compared against each other.
·     Rel8 specification with 20MHz DL carrier. In figures below this is “Rel8”
·     Rel8 specification applied to 20MHz + 20MHz carriers. This case shows the performance when the wanted signal levels per CC are kept at the same level as in Rel8. In figures below this is “Rel8 levels”
·     Third case is when the total UL power is similar to Rel8 specification and is referred in figures as “same total power”. 
Results are presented as plots were in x-axis LNA IIP3 value is presented and in y-axis SINR value as defined earlier is presented as a figure of merit.
[image: image3.png]SNIR, dB

14

acs analysis; SNIR vs ip3

10

— Rel8
— Rel8 levels

same total power

LNAIIP3, dBm

8

10




Figure 3: ACS case1
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Figure 4: In-band blocking case1
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Figure 5: In-band blocking case2
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Figure 6: Narrow-band blocking
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Figure 7: Intermodulation
The following observation can be made from the simulation results:
Observation 1: UE receiver performance with 2UL interband CA is similar to release 8 when total Tx power is similar to release 8 requirements.

Observation 2: When each UL has same power as in rel-8 the receiver performance is slightly degraded. The probable cause is increased cross-modulation.

3. Conclusion

In this contribution simulation results for 2UL interband CA receiver tests were provided. The following observations were made from the results.

Observation 1: UE receiver performance with 2UL interband CA is similar to release 8 when total Tx power is similar to release 8 requirements.

Observation 2: When each UL has same power as in rel-8 the receiver performance is slightly degraded. The probable cause is increased cross-modulation.
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