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ABSTRACT

It has been known that interference occurs between macrocell ans small-cell base stations in a heterogeneous
network (HetNet) of LTE-A. For solving this problem, 3GPP suggested eICIC (Enhanced Inter Cell Interference
Coordination) that includes ABS (Almost Blank Subframe) and power control. This paper proposes to use ABS
with power control and derives an effective ABS ratio as a function of the number of users and HeNBs.
Through simulation, we confirm that integration of ABS and power control can mitigate interference than using

ABS only. Furthermore, we verify that an effective ABS ratio is different depending on the number of users and

HeNBs.
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Table 1. Classified smallcell according to specifications”

Femto Pico Micro/ Macro
Metro
Indoor/ In In or Out Out Out
Outdoor
Number of| 16 132 0 100| 200 | 2000
users 1000
Maximum
20 to 40 to
output 100mW 250mW |2 to 10W 100W
power
Maximum 10 to 10 to
cell radius|  50m 200m 2km 40km
DSL, Mi Fiber, Fiber,
Backhaul cable, o Micro Micro
. wave
fiber wave wave
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Fig. 1. Incidence of interference
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E 2. 3GPP Pathloss Model™
Table 2. 3GPP Pathloss Model™”

Item Pathloss(dB)
Macro — outside |15.3 + 37.6logR
User inside [15.3 + 37.6logR + L,
outside max(15.3 + 37.6logR, 38.46 +
Small — 20logR) + 0.7R
User
inside |38.46 + 20logR + 0.7R
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Fig. 3. Simultaneous application with ABS and Power
Control
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Fig. 4. Heterogeneous Network simulation design
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Table 3. Parameter of Simulation

Assumption
Macro Small

Parameter

Number of cells 1 10, 20, 40, ... 200

Number of users 50, 100 10, 20, 40, ... 200

Coverage(m) 100 ~ 1000 |10
Power(dBm) 46 0~ 20
Antenna 4x4 MIMO | 2x2 MIMO
Antenna Gain(dBi) |15 5
Noise(dBm) -174

Carrier Frequency |2.0Ghz

Duplex mode FDD

Bandwidth 20Mhz

Modulation 64QAM /| AMC

FDD(Frequency Division Duplexing)Z 24 3}lic)
4.2 AEdn

4.2.1 ABS2 M3 Hof SAIEE

ABS Hl8-2 ool AR & 571 A8
5t Zlolt). 12|32 ABS$} Power Control<r 54|
R L9l S e o A ro] Ak SRS 1AL

J8l 5. =24 ARgARe] Bt Throughput(Mbps)
Fig. 5. Average Throughput(Mbps) of Macrocell’s user

a2l 6. &34 AFHEAIe] 4t Throughput(Mbps)
Fig. 6. Average Throughput(Mbps) of Smallcell’s user
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AA A8} Ae S wElsle] F8=lal
ABS H&5 =Z31irh ABS A8 A2 AA| A
82ke] < Throughput -5 #-83te] ABS #-8-ll
we g PP mEskich

AR8Ae] 71 507 Zd-ell 22 el mhE &
#o] 27} therhs 21 1% 5 gk vzl
AHgALEEL 284 $7h e 7 vazAle] ABS
Hlgo] & uf AAAQ &fe] Frh= AL &+
A

ARAZE 100 7folls AHubgoR A3l
ABS H]E¢] & o] A F8o] TRk AS &
T o} wlmeds) A ARARE w231
< well= 3 AHEAEe] ABS BlEo] s F2
Anbe QgiA A AHgAle] B8 el
7ol AHAL o0} 423 S0l meh ABS H]go]
th2cks 21 #eldd 4 ik

E 4. ABS Bl&o] W E8(%) (22 AHEAL : 509)
Table 4. Efficiency of ABS proportion(%) (Number of
Macrocell’s users : 50)

ABS
o EL 12 2:1 2:3 32
cell <+
20 203 | 197 | 192 | 185 | 162
40 352 | 318 | 351 | 306 | 2.82
60 630 | 510 | 675 | 508 | 5.04
80 779 | 642 | 827 | 636 | 626
100 9.09 | 7.64 | 955 | 7.54 | 7.34
120 103 | 891 | 1069 | 873 | 8.38
140 9.16 | 747 | 972 | 737 | 7.8
160 932 | 748 | 998 | 742 | 7.29
180 1142 | 9.60 | 1203 | 949 | 9.8
200 1053 | 8.68 | 1L11 | 856 | 830
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Table 5. Efficiency of ABS proportion(%) (Number of

Macrocell’s users : 100)
ABS

NG I 12 | 21 | 23 | 32

cell
20 1.29 1.46 1.12 1.38 1.21
40 3.09 3.05 3.12 3.07 3.10
60 4.88 4.85 4.90 4.86 4.89
80 7.79 8.07 7.50 7.93 7.64
100 8.78 8.95 8.62 8.87 8.70
120 12.15 12.48 11.81 12.31 11.98
140 1097 | 11.17 | 10.77 | 11.07 | 10.87
160 1250 | 12.53 | 12.48 | 12.52 | 12.49
180 14.19 14.31 14.07 14.25 14.13
200 1527 | 1552 | 15.02 | 1540 | 15.15

V.4 B

B =%0o] At Al3kel Power Control¥} ABS %
Al AgolA ABSE TEo2 HE31S FH)
Power ControlS 54| 2831918 73Sl ks 7+
A 93} 3395 S 5 gt B =7 vaeA

A g AL} 2340 Sl whe} T84 2) ABS Hlo]

2 % gleks AL ARkl 4 AE Esle] 5
skt W=l AREAh S0 4 2 el

o] ABS H|£-& A-83hd ABS E£9& AASAIA 5
o1& Zole). & =E- AM8A1S] SINR ol chat 4
B7h g} WA B Bk Tbelel
7)ol & =me] ARk Aol Aoz A-8E]7] ¢
A= A 7k2] Interference”} el =e]oF & Zlo|c}
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