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This thesis has focused on the receiver design and the testbed development to realize wireless
regional area network standardized in IEEE 802.22 in highly mobile environments. With the
aim of contribution for practicability of IEEE 802.22 in various wide area internet of things
(IoT) and intelligent transportation system (ITS) mobile communication networks, the author
proposed the receiving schemes enhancing the performance of the IEEE 802.22 system under
highly mobile long delay multipath fading environment. Besides, the author developed a
flexible and easily implementable testbed for futuristic receiver design and performance
evaluation of the IEEE 802.22 system to expand the applicable communication scenarios.

In Chapter 1, the motivation and objective of this research are described, and the overview of
this thesis is outlined.

In Chapter 2, the author discussed the current state of the vehicular network and the
applications of TVWS-based communication system in heterogeneous vehicular
communication networks. In particular, regarding the limitations of the current TVWS-based
heterogeneous vehicular communication networks, the author emphasized the necessity of
highly mobile IEEE 802.22 system development and corresponding receiver design.

In Chapter 3, the author proposed and analyzed some receiving schemes enabling the
performance improvement of the IEEE 802.22 system under highly mobile long delay
multipath fading environment. The proposed receiving schemes include the timing
synchronization schemes, frequency synchronization scheme, and channel estimation schemes.
The author evaluated the performance of the receiving schemes by computer simulation. The
evaluation results prove the feasibility of the IEEE 802.22 system under high-speed vehicle
communications in rural areas.

In Chapter 4, the author presented a flexible software defined radio (SDR)-based experimental
platform for the receiving algorithm evaluation of the highly mobile IEEE 802.22 system. The
proposed platform can be simply implemented by software and programmable hardware. To
validate the developed experimental platform and experimentally evaluate the transmission
performance with the receiving schemes described in Chapter 3, the author performed
laboratory experiment. As the evaluation results, the feasibility of the highly mobile IEEE
802.22 applications to vehicular network in rural areas is moreover demonstrated.

In Chapter 5, to characterize the multipath propagation channels in various regional
communication scenarios, the author proposed a new channel modeling and channel
reproduction framework applicable to highly mobile IEEE 802.22-based wide area
communication system. The new channel modeling algorithm is based on Saleh-Valenzuela (S-
V) channel modeling algorithm and obtained accurate channel modeling parameters by fitting
amplitude fluctuations with GEV distribution dynamically. Moreover, the author developed a
prototype by using the framework and validated the developed prototype. The author measured




and modeled the multipath channel under three propagation conditions typically used in rural
areas. Regarding the evaluation results, the author confirmed that the propagation channel
measured with the proposed prototype can be modeled and reproduced with excellent
statistical characteristics fit.

In Chapter 6, concluding remarks of this research are presented, and to extend the current
investigation towards various application scenarios, some further explanations about the
extensive research can also be found.
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AL, RIEEESBE S AT AL L THEREL S TUWAIEEE 802. 223 25
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Rk SN RIERE 5 2 S EBEEREICB W CZE L, By MRD REE 2 JZBR T
ICRMECE 277y 74— %L, ZOFMLT Ty 74— L& HWNT,
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ela (SV) F¥ RV ET VT HR—RL LT, FX¥RXNVETINEFKT D&M
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NEBREICTF Y RNVET N E T A v T 4 7 SELT NI XL EZR/EL T
Do THOTL—LU—U5HNWT, 72—V 7T 2 b —F 250 ERIICER
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