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PRACHYA CHAMNANKA : EFFICIENT PLACEMENT OF FEMTOCELL
BASE STATIONS FOR 4G-LTE NETWORKS IN MULTI-FLOOR
BUILDINGS. THESIS ADVISOR : ASST. PROY. CHUTIMA PROMMAK,

Ph.D., 166 PP.

FEMTOCELL BASE STATIONS PLACEMENT/ NETWORK OPTIMIZATION/

MOBILE NETWORK IN MULTI-FLOOR BUILDING

Currently, the application of the femtocell technology with 4G-Long Term
Evolution technology is getting more attention because it can increase data rate and 1t
also reduces the operational cost. Femtocell Base Stations (FBS) is a small cellular base
station with a low transmitted power, resulting in small coverage area. FBSs can be
easily installed. The FBS installed locations in a multi-floor building affect the quality
of signal strength in the service area in term of the signal coverage and the user access
data rate requirement. Therefore, the location of the FBS is an important point to
consider in order to find a suitable network infrastructure.

This thesis proposes a binary integer linear programming (BILP) model to solve
optimal placement of FBSs for 4G-LTE networks in multi-floor buildings. The proposed
algorithm considers the quality of services in term of the signal coverage guarantees and
the user access data rate guarantees in the service area. In addition, we considers the
capacity of each FBS in the case of the limited number of users. The proposed
mathematical formulations were solved by IBM ILOG CPLEX Optimization Studio.

The proposed mathematical formulations can design a 4G-LTE network that has
high network performance. In particular the resulting network can achieve 100%

coverage area and can accommodate 100% of users in the service area. Furthermore,




the proposed technique can provide an average of high signal strength quality within the

service area compared to the other femtocell base station planning schemes.
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