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1 Introduction
In this paper, we evaluate downlink interference between Pico cell and Macro cell. The impact of interference is evaluated through downlink throughput loss.
2 Simulation
2.1 Deployment scenario
In the simulation, the deployment of Macro BS and Pico BS shown in figure 1 is used. Simulation assumptions and parameters described in [1] are followed. 10 Pico cells which are dropped within the macro coverage area with a random uniform distribution are considered and every Pico cell includes 1 ～ 4 Macro UEs corresponding to that the Macro indoor user ratio is set at 20%~80% in the simulation.
Figure1: Macro-Pico deployment
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2.2 Simulation results
2.2.1 Pico cell Downlink Interference to Macro cell
Simulation results for average Macro downlink throughput loss are plotted in figure 2. Simulation results for 5% CDF Macro downlink throughput loss are plotted in figure 3.
From these simulation results, Macro downlink throughput loss is not significant in urban environment in the presence of Pico adjacent channel interference. Even indoor user ratio is 80%, average Macro downlink throughput loss is less than 0.5% and 5% CDF downlink throughput loss is less than 1.5% when Macro and Pico cells are deployed on adjacent frequencies(ACIR = 33 dB).
Figure 2: average Macro downlink throughput loss
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Figure 3: 5% CDF Macro downlink throughput loss
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2.2.2 Macro cell Downlink Interference to Pico cell
Simulation results are plotted in figure 4 and figure 5 for average Pico downlink throughput loss and 5% CDF Pico downlink throughput loss. Simulation results for SINR CDF of Pico downlink are plotted in figure 6
When Macro and Pico cells are deployed on adjacent frequencies, average Pico downlink throughput loss is about 11% and 5% CDF downlink throughput loss is about 65%. In this simulation, the reference throughput without interference caused by other Pico BSs and Macro BSs is assumed, so that adjacent channel interference from macro is much noticeable. Meanwhile, it can also be observed that 95% of the Pico users will see SINR of 5 dB or greater from figure 6.
Figure 4: average Pico downlink throughput loss
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Figure 5: 5% CDF Macro downlink throughput loss
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Figure 6: SINR CDF of Pico downlink
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3 Conclusion
In this paper, we give the simulation of downlink interference between Pico cell and Macro cell. It is observed that:
i. Macro downlink throughput loss is not significant in urban environment in the presence of Pico adjacent channel interference.

ii. Pico downlink throughput loss is noticeable in the presence of Macro adjacent channel interference. Meanwhile, 95% of the Pico users will see SINR of 5 dB or greater.
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