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ABSTRACT

3GPP LTE-Advanced (Third Generation Partnership Project Long Term Evolution-Advanced) as a next
generation mobile communication standard introduced small base stations such as femto cells or pico cells, and
D2D (Device-to-Device) communications between mobiles in the proximity in order to satisfy the needs of rapidly
growing wireless data traffic. A diverse range of topics has been studied to solve various interference situations
which may occur within a single cell. In particular, an introduction of a small base station along with D2D
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communication raises important issues of how to increase the channel capacity and frequency efficiency in

HetNets (Heterogeneous Networks). To this end, we propose in this paper methods to manage the interference

between the macro cell and other small cells in the HetNet to improve the frequency efficiency. The proposed
CCN (Cluster Coordinator Node)-assisted ICI (Inter-Cell Interference) avoidance methods exploit the CCN to
control the interference in HetNet comprising of an MeNB (Macro enhanced Node-B) and a large number of

small cells. A CCN which is located at the center of a number of small cells serves to avoid the interference

between macro cell and small cells. We propose methods of resource allocation to avoid ICI for user equipments

within the CCN coverage, and evaluate their performance through system-level computer simulations.
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on CCN (Interference avoidance procedures #2)
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Fig. 11. The proposed CCN-based resource allocation
method
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Table 2. Major parameters used in the system-level
simulation

Parameters Values
Duplex node FDD
Channel link Downlink

Center frequency 2 GHz

Bandwidth 10 MHz

# of FFT [ CP points 1,024 / 128
# of used sub-carriers 600
per OFDMA symbol
# of RBs per
sub-frame ’ 30
12 Sub-carriers @
. freq. domain
RB size 12 OFSMA symbols
@ time domain
# of OFDMA 12
symbols per sub-frame
Sub-frame duration 1 msec
19 cells

Cell layout

(2-tiers / 57 sectors)

Cell radius (scenario)

500 m (3GPP case 1)

Thermal noise density

-174 dBm/Hz

Traffic model

Full buffer

Serving cell

RSRP-based
attachment ase
Scheduler Proportional .fair.ness
and no coordination
Maxi MeNB TX
aximum MeN 46 dBm
power
Maxi PeNB TX
aximum Pe 37 dBm
power

MCS levels(7 levels)

QPSK (1/2), (3/4)

16-QAM (1/2), (3/4)
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64-QAM (2/3), (3/4),

(5/6)
# of UEs per cell 100
# of CCNs per sector 1
# of PeNBs per 6
sector

Fixed and symmetric
(distance from eNB:
0.625*ISD)

CCN drop condition

Fixed and symmetri
(conditionl: distance
frome CCN: 4*min.dist.
CCN and PeNB)
(condition2: distance
from eNB: 0.721*ISD)

PeNB drop condition

80m / 120m / 160m /

CCN coverage 200m

Forgetting factor (3

for PF scheduling 0.001 7 0.9989119)

ITU-R M.1225
Fading channel model PED-B[20]
UE velocity 3 km/h
# of drops / 1 100

sub-frames for simulation

between eNB and
PeNB : 75m
between PeNB and
PeNB: 40m
between eNB and
UE: 35m
between CCN and
UE: 10m
between PeNB and
UE: 10m
between UEs: 10m /
80m
3D antenna pattern

Minimum distance
between nodes

MeNB antenna pattern
PeNB antenna pattern Omni-directional
MeNB antenna gain 14 dBi
PeNB antenna gain 5 dBi

CCN 37l¢] vjxl= eNBE 9|2 0.625x500m
o] dA Age} ) 120° 7AQl & AEle] 1744
U= S 73 oH, PeNB 1870 wiX|=
CCN<S T9= 6707} 160me] A 7=|e} )
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Fig. 12. UE deployments #1

a7 129] UE Drop &7 #1914 CCN 371<]
X ok AFE3E wlel Fe] eNBE TR
0.625x500me] A& #Azje} g4 120° 7ZHAQl 3
AE] 178 9= 7S vl o, PeNB 671
9] wjxl= eNBS F9]E 0.721x500me] U2
o} A 60° ZFAR] gk Aol 2784 Q= AS 3
23lgith. UEY wixli= AA AE] 5 54 Al
UE7} HAlehs dAks HAsk] 7] <lsia 7+
UEZF A3t Azls AAsIch mo|AddelA o
H3l= = UE = 7} eNBW 1007He]™, UE
Drop< & 1HS Fasiglon, 7zt Ao 8§55 7
Ak Jﬂ%ﬂ" Fsksdck

a7 1394= 2§ 129} o] UE T‘i'r‘“
Ao g wix|gt HSoA] HF LS v o
t} o] ;ﬂoﬂﬂ nUE+ CCN9| ¢def 9li= MUE
NG4S vehfe, PE 2AIEHS 913 wtelat
8=0.9989 & =3}t T RE 8}
7o), CCN29| = glo] dubA]l &4 #-1&
(FFR=1)% 3h= 7% CCN2| Yo gl
MUE?®| 4=Fo] MUE 7<=l w=} 2F 0.1~20Mbps
2 ERlEGIe Aljkele AR S A88=
7% CCN %39 MUE?] &2o] °F 0.2~22Mbps=
vehtbs Z1E & 5 odrh o]} o] SR
UE7} #3¥3h= 7-5ollM= 7H4e] ddfe] wi%- =}
Al wIH7] wel] AE 7S AL EZH AA
e o]5o] AoAA k. ¥ 1404= il
2 B7F 000181 7352 dubdsl 54 s
(FFR=1)% #83F 7% CCN2| ¢d9e] 9l MUE
o] geko] 2.5~12.5 MbpsZ ElEglom, At 7]
43k 7% 3.5~13.8Mbps = 2t FlEh=

7

) rulm
Il
[

. o

e}

ol to r Lo

285

www.dbpia.co.kr



HEAEF3| =] *13-03 Vol.38A No.03

Average CCN Throughput
(Number of Total UE = 100 / Beta =0.9989 )
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Fig. 13. Comparison of average throughput according to
the number of CCN-UEs in UE deployments #1

(3=10.9989 )
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Fig. 14. Comparison of average throughput according to
the number of CCN-UEs in UE deployments #1

(3=0.001)
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Fig. 15. UE deployments #2
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Fig. 16. Comparison of average throughput according to
the number of CCN-UEs in UE deployments #2
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Fig. 17. Comparison of average throughput according to
the number of CCN-UEs in UE deployments #2
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