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Small-cell Resource Partitioning Allocation for Machine-Type
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ABSTRACT

This paper proposes a small cell resource partitioning allocation method to solve interference to machine type communication
devices (MTCD) and improve performance in 5G heterogeneous networks (HetNet) where macro base station (MBS) and many small
cell base stations (SBS) are overlaid. In the 5G HetNet, since various types of MICDs generate data traffic, the load on the MBS
increases. Therefore, in order to reduce the MBS load, a cell range expansion (CRE) method is applied in which a bias value is added
to the received signal strength from the SBS and MICDs satisfying the condition is connected to the SBS. More MTCDs connecting to
the SBS through the CRE will reduce the load on the MBS, but performance of MTCDs will degrade due fo interference, so a method
to solve this problem is needed. The proposed small cell resource partitioning allocation method allocates resources with less
interference from the MBS to mifigafe inferference of MICDs newly added in the SBS with CRE, and improve the overall MICD
performace using separatfing resources according to the performance of existing MICDs in the SBS. Through simulation results, the
proposed small cell resource partitioning allocation method shows performance improvement of 21% and 126% in MICDs capacity
connected to MBS and SBS respectively, compared to the existing resource dllocation methods.

= keyword : 5G, Heterogeneous network, Small-cell, Machine-type communications device, Cell Range Expansion, Resource
Partitioning Allocation
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(Figure 1) System topology
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Value

Hexagonal gird 7
cell site, 3 sector

Parameter

Cell layout

per site
Inter site distance(/),,) 500 m[13]
MBS and SBS radius 288 m, 40 m
MBS Tx power 40 WJ14]
SBS Tx power 1 W[14]
Number of Outer MTCDs 30
Number of Inner MTCDs 10

Number of SBSs 4

Carrier frequency 2.0 GHz

Frequency bandwidth 10 MHz

Minimum distance MBSs and MTCDs 35 m[14]

Minimum distance SBSs and MTCDs 10 m[14]
Given SINR threshold(+y,;,) -20 dB ~ 0 dB
White noise(/V;) -174 dBm/Hz
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