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This dissertation is a summary of the study on band activity ratio (BAR) control for broadband wireless
transmissions which is conducted by the author during his work toward the Ph.D. degree at the Department of
Information and Communications Technology, Graduate School of Engineering, Osaka University, Japan. This

dissertation is organized as follows.

Chapter 1 provided an introduction and outline of the dissertation

Chapter 2 introduced a signal model for two broadband wireless transmission schemes: single carrier and
orthogonal frequency division multiplexing (OFDM), which was used throughout this dissertation. Then, this
chapter outlined the importance of BAR control in the enhancement of spectral efficiency for the broadband
transmissions. After that, this chapter clarified the impacts of BAR control and the issue of channel prediction
in autonomous spectrum sharing with the aid of dynamic spectrum control (DSC). Finally, this chapter presented
the effectiveness of wireless relaying in spectral efficiency enhancement and clarified the spectral efficiency
degradation issue of broadband amplify-and-forward (AF) relay. The issues of channel prediction in autonomous
spectrum sharing and the spectral efficiency degradation issue of broadband AF relay clarified the

contributions of this dissertation

In Chapter 3, we formulated the issue of channel prediction for the entire system band when only a part of
the system band is allocated to each user. This channel prediction is quite important for autonomous spectrum
sharing with the aid of DSC in which a limited part of the system band with higher gain is dynamically selected
for each link. Then, we explained spectral efficiency degradation due to deterioration of channel state
information (CSI) reliability when BAR is relatively small. Aiming at enhancing spectral efficiency, we
proposed CSI reliability guaranteeing subchannel selection scheme. Numerical analysis was given to show that
BAR control based on the proposed subchannel selection scheme significantly enhances the spectral efficiency

when BAR is controlled to be relatively small in networks with many links

In Chapter 4, we explained challenges for broadband AF relay under frequency selective fading. We introduced
subchannel pairing in order to enhance the spectral efficiency for the broadband AF relay. To further enhance
the performance, we investigated the energy allocations for subchannels on the basis of convex optimizations

The effectiveness of subchannel pairing in spectral efficiency enhancement was verified via numerical analysis.
After that, we proposed adaptive BAR control based on spectrum nulling as a low overhead alternative technique
for subchannel pairing. Numerical analyses were given to confirm that the proposed adaptive BAR control achieves
almost the same spectral efficiency with the subchannel pairing with a drastically reduced notification

overhead

Chapter 5 highlighted the main results and contributions of this dissertation.
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AR SO TR IR 252 31T 2 e igefds =R il 5 U BT 2R A D72 b D TH Y | LLT D 5 HTHik I D,

F1ETIE, K ROE LR DRI OBUR & BEEZ R~ AFEOME ST EZH G LT D,

B2 BT, RIS ERICB T D BB EEEA B TIEARW I L 2B, FOZEEFERALE
MR AT N L O & BRY HHRE 2 BRI HIE 3 2 Hrkfl % (Band Activity Ratio) #l#EIF=UC >V Cigim L T
W5, ETEMO LB LR DEINOMRHAIT - 72%., HEEAEREOEEEZHA L, & ORGSO 5
ELT, VAT ABENTEL—FNABRMICHEAT D A7 MVEZRIT DB, IR U Tl o # i AR %
HETHAT L L, AF (Amplify and Forward) AHHMRDSIZRW T, REAICRE O BB ECH 23514 T Hh -tk
FPYHARN T S SISHIE AR A HIET 25 2 & Ttz m LS5V AT AEREL WD, U EoERE
U TR T 2R EO L 21T > T D,

FEIETIEH, B—DOBRFIRRE AT LTHD, VAT LAHFBATE LR AR AT MVEEST RO
W RAEREIC OV TEM L TWD, BEVAT AT, F2—WPIEV AT AHHEO BB ER s L7z LT
HEDAL—T > R KRE R DHESMFAREZE L TN D, TOBED AT FLERTIE, YiZa—HFic s > TF
BOENARY ML & —EHGEIRT 5 DSC (Dynamic Spectrum Control) DA ZFIFEIZ LTV 5, KRE AL, H#
WEHEMUNGEIC, FIEO LY BOANT MLVOBRERITIEED OO, AT HNEHIROJE 35S B S E
IR H OO N TV D B LAMER TX WD, FBIEEIH O S TR WA 0 B s i R 5
EREMETLTLEI GO ZLIZH D, ZOHEEMFRT D720, AT FMARRIZEBW L, —EEGD A
7 MAZOWTUIERE D RGO ENARY MAVEERIRT 5500, R0 OmIBICOW T, FfFrrb b3,
H S0l iikim sk 2 L O ICARY MAEBIRT A HFAEZREL WD, FFEBE I I — a3 i
X0, TOFEYEEHLIZL TN D,

FAETIE, B _ORFHRI AT ATHSD, AF PHEAREAEIS TONE, £ ORIRICHEH BRI AZ#EH T 5
FREHER L TWD, EPEEELm EE®5720, 1Ky 7B THEBOEWF ¥ 2 RRH LIz 227 kM udks
v UL RO B WA EIRER TRy 7SR 2 FWEST VU 7 ERELTWD, ZoHFXOFFEIL, B(EFA<Y
ML EZAZF AT MVORHEBIRE AR AT U o 7R E L TZEBICEB R D BERH Y . TO=dDOEHENIE
WICREIR>TLEI RICLH D, KL TIXENEMRT D720, HHEAEEREL, &Y 72BN THRIGERN
W EREEAT I Lian 2 & TRIGORWARY MLV OEBEEZIH L, 2o, AT b~ v B2 ZIZO0 TR
AT 2HRICHONUDRDOENEIEF T v B 7952 & T, BEICHA SN RO G &< 355
KZBRELTWDS, FFHEMS I 21— a ik, ZTOFEOMEHLIZLTWS,

5 EIIAMLOMMTH Y, AAETHONIERERIEL T 5D,

LLEDORFITIES S AZETHONIERIIUTO LB TH D,
(1) #HELERROHIEZ DSCIZESW BB L A7 MCEA T 2568 1203, BET LA MER F
BEURIEREHEE 722 & N IR E S X2 VD 2 & THAFHZEER L-LVELTICT 2 Z &R
TE, VAT LAN—Ty he@mOb LR ARETHDL Z L EZHLNITL TN D,
(2) AF PHEZIBVTEH 2 72N TRIF DR W E R 2 R E NN AR FVERZAT 9 2 & TR
INTAXT MORIEHRZEZMHI L, A7 AT Y o 7R LILBENEEZ DL T ERARTH L T
LEPA LML TV,

PLED X9 AKGwmE, B < oMM RAEZE 2 TR0, HHudE LY, FCEREE THORRICFS T L
IAHNRE, Ko TARGRIH LRI e L TilifESH 5 D LD 5,




