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ABSTRACT

To cope with recently increasing demand for data traffics, heterogeneous networks have been actively studied,
where small cells are deployed within a macro cell coverage with the same frequency band. To mitigate the
interference from the macro cell to small cells, an enhanced Inter-cell Interference Coordination (eICIC) technique
has been proposed, where ABS (Almost Blank Subframe) is used in time domain. However, there is a waste of
resource since no data is transmitted in a macro-cell in ABS. In this paper, we propose a new interference
management method by using a 3D sector beam based on Active Antenna System (AAS), where Genetic
Algorithm (GA) is applied to reduce the antenna gain toward a small-cell. With the proposed scheme, the
macro-cell and small cells can transmit data at the same time with the AAS antenna pattern generating reduced
interference to small cells. The performance of the proposed scheme is evaluated by using an LTE-Advanced

system level simulator.
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1. shge)z Alaw Aedold sfelule]
able 1. System simulation parameter for downlink

—

Simulation parameter

Value

Deployment scenario

Macro : 7 cells, 21 sectors wrap-around
Pico : 1 pico cell in fixed location onto macro-cell
sector (115m, center direction)

Carrier frequency / Bandwidth

2 GHz / 10 MHz

Serving cell attachment RSRP-based

Macro cell ISD 500 m

Transmission mode 2x2 CLSM

Macro Tx power 46 dBm

Pico Tx power 30 dBm

Electrical tilting 15 degree

Macro antenna pattern baseline : 3D antenna pattern (3GPP TR 36.814)

Pico antenna pattern

Omni-directional

Scheduler

Proportional fairness

Pathloss model

Macro to UE : L=128.1+37.6loglO(R) for 2GHz, R in km
Pico to UE : L=140.7+36.71oglO(R) for 2GHz, R in km

Minimum distance between pico cell and macro cell

75 m

Minimum distance between pico cells 40 m
Minimum distance between macro cell and UE 35 m
Minimum distance between pico cell and UE 10 m
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Table 2. The average number of users served by macro
cell and pico cell

Scenario The number of|The number of
MUEs PUEs
HetNet 28 2
HetNet + RE offset
6dB + ABS 23.08 6.92
HetNet + proposed AF 23.03 6.97
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Table 3. The spectral efficiency of center PUE and
range extension PUE

Range

i PUE
Scenario Center PU. extension PUE

HetNet 11.07 Kbps/RB -

HetNet + RE offset
6dB + no ABS

HetNet + RE offset
6dB + ABS 2/8

HetNet + RE offset
6dB + ABS 4/8

HetNet + proposed AF |[20.75 Kbps/RB|7.00 Kbps/RB

12.43 Kbps/RB | 3.74 Kbps/RB

10.80 Kbps/RB | 9.72 Kbps/RB

10.84 Kbps/RB | 9.68 Kbps/RB
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Fig. 8. Sum throughput of macro cell and pico cell
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