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Resume

Full automation of industrial processes, distance surveillance and movement
of vehicles using autopilot are examples of use cases that can be made in future 5G
systems. They are called as use cases of the mission-critical Machine Type
communication and they require connection with very high reliability and
availability, as well as very low latency between end-to-end E2E. We can show
that it is possible to build a 5G radio interface that can provide all this.

In the future, the Machine-to-Machine - M2M communications are a new
type of services and a large part of the applications that will be provided by 5G
systems. M2M communication from the perspective of communications
technologies can be divided into two main categories: the first is the Massive
Machine-Type Communication MTC, which connects a large number of low-cost
and low-energy devices in the context of the Internet of Things - IoT; And another
is Critical MTC which is inspired to enable real-time control and automation of
dynamic processes in various fields such as automation and production of
industrial processes, distribution of energy resources, smart transport systems and
requires high reliability and availability as well as Low E2E Latency becomes
smaller than milliseconds.

Massive MTC already has standards for both 3GPP and IEEE technologies.
However, the critical MTC is still under development and there are many
challenges that need to be investigated. We took this challenge to studied the
requirements of implementation and offered solutions for critical MTC in
pursuance of all technological components and architecture of the 5G network.

The main research of the thesis is to investigate the methods of reduction of
packet latency of the next generation mobile networks. Key issues related to
reduction of delay are discussed - why it is urgent today and was not until now.
Designed the modeling of the air interfaces of mobile networks to evaluate the
latency of packets.

The main novelty in the dissertation is the hybrid adaptive algorithm in the
wireless network for reduction of latency. Discussed influence on the packet
latency of the Transmission Time Interval - TTI and size of the packet. Reviewed
Hybrid Automatic Repeat Request - HARQ Protocol. Experimental research on
real wireless high-speed WLAN network has been executed. The observation
shows an practical importence of the Transmission Time Interval and size of the
package for reducing of the latency.

The results of the experiment also shows the impact of virtualization on the
packet latency. The possibilities for the use of Software Defined Networks are
discussed, as well as the network architectural solution for decreasing packet
latency for the fifth generation mobile network. The method for measurement of
the packet delay has been developed between end user equipments of the mobile
network - End-to-End Latency.
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Cellular communication radio channels are analyzed by multi beam
distribution. Cells of mobile networks are modeled to evaluate latency of data
transmission.

Conclusions are made based on the results and recommendations have been
developed. It is also possible to use knowledge and experience as a result of
research in the university study materials, namely laboratory work.
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