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A b s t r a c t 

      On telecommunication market, mobile communication technologies are 

developed significantly, that stem from increased demands of data transmission and 

speech services. Especially in the last years, vendors speed up developing and 

modernization of each technology. Nowadays, mobile subscriber can receive data 

through radio interface up to 1 Gbps, use speech service when he moves, implement 

video call, deploy different applications, implement money transaction safely and etc. 

      To be satisfied all demands of subscribers by mobile operator, it is necessary to 

integrate several technologies in the network. For example, GSM and UMTS 

technologies are the most suitable for speech service due to their characteristics: 

reliability, accessibility and big capacity. For data services, the most suitable is LTE 

system, because the architecture of network is based on packet standard, operates on 

wideband frequency and uses radio access method, where interference between sub-

carriers are significantly reduced. For hot spots, it is recommended Wi-Fi (IEEE 

802.11) technology, because this technology is characterized with big reliability, 

when it is used for local coverage. 

      Co-existence of mentioned technologies represents heterogeneous network, where 

it is risen one of the most important issue კ joint management of radio resources. Due 

to the mentioned issue, degradation of QoS is expected during call setup and inter-
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technology handover procedures, also during resource congestion. For example, when 

mobile subscriber uses data transmission service, handover procedure from LTE to 

(E)GPRS is so hard, that user could suffer with degradation or interruption of service. 

      The goal of masterpiece is the efficiency improvements of mobile networks that 

are based on their heterogenisation with Wi-Fi networks. In case of high traffic in 

LTE network and without possibility of load balance in intra-technology, it is 

necessary to offload traffic between different technologies. It is recommended to 

manage the mentioned procedure with global resource controller, by which there is 

opportunity to offload traffic faster and efficiently. For selected procedure, it was 

developed the joint management algorithms of different technologies. Using these 

algorithms, it is possible to speed up mobility procedure, to reduce energy 

consumption of mobile station and minimize the probability of traffic congestion. To 

exploit of mentioned algorithms effectively, it was developed the set of parameters by 

which it is possible to prioritize each technology, estimate signal level with different 

rules and conditions in some selected period of time. 

      The number of tasks that are processed by mobile stations are increasing everyday. 

In new models of mobile devices, it is integrated all generation of mobile 

communication technologies and WLAN technology კ Wi-Fi. Except the 

communication procedures with radio access networks, many functions and 

applications are integrated in mobile device by which consumption of battery energy 

is very high. One of the prioritized task of cellular communication operators is to 

optimize energy resource consumption of mobile devices.  For this purpose, power 

control algorithms are developed, also radio access network planning methods are 

being modernized. Except this, there are some issues, that havenპt been studied yet. If 

there is case when mobile station is commanded by subscriber to search all supported 

technologies, it is performed the scanning procedures of all networks, in spite of the 



24 

 

fact that there is or not coverage of the selected networks in current location. For this 

procedure, it is utilized the notable part of mobile device power energy.  This is the 

issue,that represents the motivation for developing of high energy efficient algorithm. 

      Nowadays, the most important challenges of cellular operators are network 

coverage and capacity improvement issues. To satisfy the increasing demands of 

mobile subscribers, the networks opportunities are developed and new standards are 

deployed. Using macro and small base stations, mobile operators are developing high 

performance heterogeneous networks. To improve in-building coverage and capacity 

of the network, the best solution is to use small cells. To improve quality of service, 

many operators start to use small cells in hot spots areas. Studies are ongoing in the 

field of dynamic small cells deployment. It is possible to provide local coverage in 

public transport by using small cells. This topic is discussed in several masterpieces, 

but there are some questions left regarding efficiency of dynamic small cells. In this 

thesis, it is studied the potential performance gain in case of dynamic small cells 

deployment in public transport. 

 


