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Course Description on

Wireless Channel Modeling and Simulation

Course Code:

Hours [credits]: 48[3]

Type: Limit elective course

Prerequisite Courses: Mathematics, probability theory and mathematical statistics, stochastic
processes, electromagnetic fields

Applicable Major: Communication Engineering, Electronic and Information Engineering

From the perspective of the system, the essential difference between wireless communication
systems and other systems is the characteristic of wireless channel. Therefore, the knowledge of
wireless channel modeling and simulation programs is an important prerequisite for understanding
mobile and wireless communications system and its key technologies deeply. The main content of
the course focus on the foundation of Mathematical Statistics and Stochastic Processes, wave
propagation theory of radio channel, path loss and shadow fading, small-scale fading, multipath
effects and empty vector channel model. In addition to these, there are some experimental courses
about channel modeling which is the mainstream model in today’s radio communication system
such as LTE or LTE-Advanced system, satellite communication system, based on IEEE 802.22
standard for cognitive radio systems.

How to describe the characteristics of the radio channel and further realization of wireless
channel modeling and simulation correctly is the first encounter problem when you are studying
any wireless communication system. Understanding on the radio channel characteristics deepens
and extends with the development and evolution of wireless communication technologies. On the
one hand, the dimension of the radio resource is increasing, and the utilization efficiency is
improving. The space-time signal processing technology, short-range wireless communications
technology, cognitive radio technology and other new technologies have been gradually used in
wireless communication systems; On the other hand, with the development of ubiquitous wireless
network and the Internet of Things, the coverage physical space of the wireless communication
systems continues to expand. These all require a more comprehensive and rich description of the
radio channel characteristics, the model should match the objective electromagnetic environment
of the new system. Therefore, the course goes with the time, not only teaches classical methods
and techniques, but also focuses on the accordance with development and evolution law of the
wireless communication technology. system, teaches the standards and the wireless channel



modeling and simulation methods of new system.

It is one of the important professional foundation courses that channel modeling and
simulation in our school. By learning this course, students can master the main methods and
techniques of using mathematical methods to describe the key characteristics of the wireless
channel systematically. This course focuses on learning the main mode of transmission of radio
waves. the path loss and shadow fading statistical forecasting model under different environmental,
feature classification of small-scale fading, effects of signal processing and the approach of
vector channel modeling. This course aims to improve students’ skills in converting specific things
into mathematical model and practicing to simulate the mathematical model with the hardware
and software. So, students can understand the radio channel characteristics and the description
method. It can lay a solid foundation for learning more relevant courses about mobile and wireless

communications.



