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1. Introduction

In RP-100671, CMCC brought up the LTE and ISM coexistence scenario and stated that RAN4 has studied the coexistence issues between ISM technologies and LTE deployed in the adjacent bands, especially the interference to the LTE receiver caused by ISM transmission. It is identified that only using a terminal filter is difficult to provide sufficient rejection on the adjacent frequencies. On the other hand, we found that spatial filtering by directional antenna can enhance the rejection on the adjacent frequencies. 
In this contribution, we analyzed LTE/BT UE’s antenna gain pattern. The results indicate that the rejection on adjacent frequencies can be up to 40dB caused by antenna’s spatial filtering. This is a good supplement to the performance of the products those are used in LTE and ISM coexistence scenario.
2. Analysis
Here is a LTE/Bluetooth UE design: antenna 1 (used for LTE) located on the one side of PCB and antenna 2(used for Bluetooth) on the opposite side, illustrated by Figure 1.a. In this example, antenna1 and antenna2 have the same architecture and mirror pattern in same sphere coordinate. Figure1.b is the antenna2’s model and UE PCB which are modeled in simulation software. Antenna model dimension is 17mm*8mm*1.6mm (L*W*H). 
Figures 2.x are the antenna2’s gain pattern and return loss simulation results. In the figure2.x, m1 point is the Bluetooth antenna’s main radiated direction and m2 point is its null depth towards antenna1. From figure2.x, we can get more than 20dB relative gain rejection between m1 and m2. This means that the energy radiated from Bluetooth antenna will decline 20dB when it goes into LTE circuits by LTE antenna. Because the local TX energy is main interference to the local RX, so the directional antenna designs can decrease coexistence interference greatly.
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Figure 1.a LTE/Bluetooth antenna coexistence design
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Figure 1.b LTE/Bluetooth coexistence antenna model
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Figure 2.a Phi=90 degree Gain-pattern
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Figure 2.b Seta=90 degree Gain-pattern
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Figure 2.c Phi=0 degree Gain-pattern
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Figure 2.d Return Loss
3. Conclusion
In this contribution, we analyzed LTE/BT coexistence UE’s antenna design. We found that LTE receiver can obtain more than 20dB rejection on 2402MHz frequency by using directional antenna. So utilizing antenna’s spatial filtering is a good supplement to the performance of the products those are used in LTE and ISM coexistence scenario. 
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