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Effect of Interference Mitigation Technique and Performance
Analysis for Small Cell in Homogeneous Networks
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ABSTRACT

As various services requiring high data rate are supported by introducing LTE/LTE-adv., mobile traffic increases
rapidly. To cope with the continuous growth of traffic demand, small cell technology is considered as one of the
most promising one. Small cell can increase system capacity by increasing the number of base stations with
reduced cell radius. In this paper, we analyze the effect of cell densification with small cells in terms of SINR
and average UE throughput considering cell split and the number of UE per unit area. As the cell becomes
smaller, SINR degradation arises from high ICI(Inter Cell Interference) and we evaluate the effect of interference

mitigation scheme in small cell environment where the proper interference mitigation technique is applied.
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Table 1. Simulation parameters
Parameter Value
Depl t
P oyn}en Homogeneous
scenario

Hexagonal grid, 7 cell sites,
3sectors per site
(wrap-around)

Cellular layout

System bandwidth 10MHz

UE distribution |Randomly and uniformly distributed

UE speed 3km/h

Inter-site distance 60m 200m 500m

Carrier frequency 3.4GHz 2.5GHz 2GHz

Anienna SISO
configuration
BS antenna height 6m 10m 25m
BS antenna gain 17dBi 17dBi 17dBi

Total BS Transmit
power

30dBm 41dBm 46dBm

Minimum distance

between 3m 10m 25m
UE and BS
Thermal noise level -174dB

Tx antenna pattern

3-SeCt0r antenna pattern
at BS p

Traffic model Full buffer

Channel model SCM

Scheduler Proportional Fairness
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Scenario LoS probability as a function of distance, d(m)

60m indoor
0.5, d =37

1, d<18
PLOS_{eXp( (d—18)/27), 18 < d < 37

200m outdoor P, ¢=min(18/d,1) + (1—exp(—d/36)) +exp(—d/36)

500m outdoor P, ¢=min(18/d,1) « (1—exp(—d/63)) +exp(—d/63)

3 4R &4 md
Table 3. Path loss model
ISD Path loss model Applicability range
com | LoS | PL=22.0log,, (d) +28.0+20log,, (f.)

indoor | \iy o5 | PL=43.3log,, (d) + 11.5+20log,, (£,)

PL=22.0log,, (d) +28.0+20log,, (£.)

10m < (1<d'BP

—(3.2(log,, (11.75h ;)" —4.97)

NLoS | +(43.42—3.1log,, (hy4))(log,, (d) —3) +-20log,, (f.)

200m | 05| pp— 40log, , (d) +7.8 —18log,, (h;5) — 18log,, (h, ;) +2log,, (f.) d p <d <5000m
outdoor
NLoS | PL= 36.7log,, (d) +22.7+26log,, (f)
Los PL=22.0log, (d) +28.0+20log, , () 10m<d<d p
| pr= 40log, , (d) +7.8 —18log,, (h;5) — 18log,, (h, ;) +2log,, (f.) d p <d <5000m
500m )
outdoor PL=161.04—T7.1log,, (W) +7.5log,, (h) — (24.37—3.7(h/h ;5)* )log, ; (h ;5)
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