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ABSTRACT

In this paper, we introduce the technologies to handle the interference in the heterogeneous network and
evaluate the performance of enhanced Inter-Cell Interference Coordination (enhanced ICIC, eICIC) techniques that
are being introduced in 3GPP Release 10. In the time-domain eICIC scheme, time-domain resources are scheduled
to avoid the interference by using Almost Blank Subframe (ABS) and Cell Range Expansion (CRE). To mitigate
the cross-tier interference between macro and femtocell, it is important to efficiently combine the ABS and CRE
in heterogeneous network. Since it is hard to evaluate the total throughput of heterogeneous network numerically,
we evaluate the total throughput by using system level simulation (SLS). As a result of evaluation, the

throughputs of many different cases of combination of ABS and CRE are compared.
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Table 1. Specification of different elements in HetNet.

T f T i
ype © ransmit coverage backhaul
nodes power
S1
Macro-cell 46dBm Few km .
interface
. X2
Pico-cell 23-30dBm < 300m .
interface
Femto-cell < 23dBm < 50m Internet IP
Relay 30dBm 300 m Wireless
RRH 46dBm Few km Fiber
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2.1.2. Pico-cells
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Table 2. System simulation parameters for downlink

Simulation parameter

Value

Deployment scenario

3 pico nodes randomly overlaid onto

macro-cells(7 cells, 21 sectors wrap-around

Number of UEs

19 per macro-cell sector

Serving cell attachment RSRP-based
Scheduler Proportional fairness
Bandwidth 10 MHz

Carrier frequency 2 GHz

Macro cell ISD 500 m

Max macro Tx Power 46 dBm

Max pico Tx Power 30 dBm

Noise figure 9 dB

Macro eNB antenna pattern

3D antenna pattern (3GPP TR 36.814)

Pico eNB antenna pattern

Omni-directional, 2D antenna pattern

Macro eNB antenna gain 14 dBi
Pico eNB antenna gain 5 dBi
Minimum distance between pico cell and macro cell 75 m
Minimum distance between pico cells 40 m
Minimum distance between macro cell and UE 25 m
Minimum distance between pico cell and UE 10 m

0 dB & |, 12]% 6 dB, 18 dB = HFH7b
HUE®| 455 shalsiusgich $A1 offseto] 0 dB
o 7% ABS rate 12 7-$-¢} wjwsA =4 o}
£ AL macro-cell A% A] pico-cell®] <3| ¢l
th= Aoldl, MUE®] 79+ Aee]l o
HUET A%s°] o Fol= 21& o 5 sl ©f
= pico—cell-"% range”} S°ivPHA]  macro-cell?]
RSRP7} ¥+ MUEE pico-cello] AB|23}A] o]
AE e 2 macro—cell—"— XS0 =2 UEE A¥|~
Al =L pico-cell= RSRP7} 2= UE7ZFA| 4]
23HA| =7] weletar A E 4 }P}-

3.3.4. ABS7|E3 CREZIE2 =332 w9
user throughput
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