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ARFSCIEX, “Study on Efficient Random Access Networks in OFDM-Based Wireless Communications”  (OFDM
IREEICB T DRMNET VA LT 78 ARy NU—2 (BT 2050 LEL, B8 ELVKD.

% 1 ® “General Introduction” (%) TIL, Bt RE LT, R NT 7 1 v 7 RO LFERTRIZ R
FTL LB, ITFEOBEHERE T AT LAOEBIZOWTHBL TV 5. ARRCTIE, RHERO SRR FED 1
DTHDHT U H LT 7R AZFLND, B, M, BIOGEROmRICFIEEZREL, RELEHEALS
Y CEIEIN D EmREAZE R E S E2 E (Orthogonal Frequency Division Multiplexing: OFDM) #E#f=x o
FT—Z1ZOWTHRE LTV 5.

%2 B “Efficient Wireless Communication Networks Based on Random Access and Other Techniques” (&
CVHELT 7R EHRLE LIzEmE#R ) T, R, B, EM, B ROSRFTERER TSR T 2RI
EOREREAN, BLOT U H LT 72 AOREKRTRESFEL, TORMERITND.

¥ 3 B “Multipacket—Per—Slot Reservation—Based Random Access Protocol with MD and ARQ” (= /L F=—
P E ARQ Z2BAT A2 TR T X AT 72270 haL) T, BEEROEIRILTIESE LT, v v F2—
FRHERWD TR U F LT VAT r Fa L REL TS, AT —FRIETHOELES VT 78R
RNy NeTZ LT IRATEEL, 7%y NIRHIZE LZENTOEET2Z LiIcLy, AL—7
v M EERS. FHEEY I 2 b—va U EERATZITY, TR A RIRIC LD 1.4 225 LT DAL=
v b Ny hMRAay b)) BEBRENDZEEZRLTVD.

% 4 7 “Uplink Multiuser MIMO Protocol for Throughput Maximization in Wireless Local Area Networks”
(@ LYY 7 < Fa—F MM 71k =2)L) Tk, ZREROEHRIETEE LT, 7y FEE ORI
NNEEZR Y v 7 O~/ F—% MIMO Multiple-Input Multiple—Output) {mik%, DWWt —s—~y KT
EHRTH70 P EREL TS HEES I 2 L—2 3 U EITOD, ERFRITHATE v b L— bk &#7 25Mbps
mECXAZ ELERLTVS.

% 5 % “Coexistence Protocol for Heterogeneous Networks Based on Carrier Sensing” (F¥+ Y 7t &I(Z
HoONWe~Tu =T ARy NT—73FET e haL) T, BETERO&SSELETIEE LT, KReErxry hT—
7 LR— DR CEaET 2/ LRy = ZBELTWD. KREARYy NI—27 D EDV Ay T, &
AT ALE T 2 MBI T E 5 2T, INENTEEZITI/IEALRY NT—Z ZREL TS, FHA
B2 2lb—3a & T, ARy NT—IBREAV Ry =27 LSO ANL—Ty L TRIEFAETH D
ZEERLTND.

% 6 . “Out—of-Band Emission Suppression Technique by Regenerating Null Signals in OFDM-Based Wireless
Communications” (OFDM /N7 » b4 No—7IKEE) T, BRSSO SE(LFEL LT, OFDM /T > b o
TA Fa—TEEEBIEEZREL TS, BEETIE, OFDM /7y FEA TREBEE®E 7 — U =4 (Fast
Fourier transform: FFT) |ZX& ¥ EEEENEHIZE# L, 4 Fa—TICHY T2V 7% v VT 2B 0IicBHRE
L7=Db, FEW FFT 12 X0 RFHEEHE S A L CGEET 5. HEMEY I 2L —T a3 V2TV, fERIZH~TY
A Fe—7%# 10 BT 2 Z L 2R LTV 5.

978 “Efficient Random Access Network in OFDM-Based Wireless Communications” (E%hsE OFDM 7 > & A
TURARy NU—=2) T, #E 4 FREMBE D TEIIND EZIE OFM Hfir >y hT—27I1ckby, b—
L IVDNREDBHKI 3506 5EIZm ET5Z L AR LTWD.

% 8 #& “Conclusion” (fiif) TIE, R LTHEOINMIEREEZRIEL, 5B OMEE R TND.

fE#5 © FSCEEIT, P 2000 55 & FEIC 300 GEA LT ORI D2, b L<IZTL 800 #5a 1Rt L T<Zaw,
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This thesis is titled “Study on Efficient Random Access Networks in OFDM-Based Wireless
Communications” and consists of eight chapters.

Chapter 1 describes the results and predictions of wireless data traffic and summarizes recent
wireless communication systems.

Chapter 2 summarizes conventional techniques that enhance the efficiency in time, frequency,
spatial, and areal domains, respectively.

Chapter 3 proposes a reservation-based random access protocol employing multiuser detection
(MD) and automatic repeat request (ARQ) in order to enhance the efficiency in time domain. The
results of both the computer simulations and theoretical analysis demonstrate that the throughput
ranges from 1.4 to 1.7, which are greatly higher than those of the conventional schemes.

Chapter 4 proposes an uplink multiuser multiple-input multiple-output (MIMO) protocol to enhance
the efficiency in spatial domain. The results of the computer simulations demonstrate that the
throughput is greatly improved compared with those of the conventional schemes.

Chapter 5 proposes a coexistence protocol of a small cell (SC) network with a large cell (LC)
network to enhance the efficiency in areal domain. The results of the computer simulations
demonstrate that almost the same throughputs as the LC network can be achieved in the SC network
without any interference with the LC network.

Chapter 6 proposes an out-of-band emission suppression technique to enhance the efficiency in
frequency domain. The results of the computer simulations demonstrate that the proposed method can
suppress the out-of-band emissions by 10 dB compared with the conventional method.

Chapter 7 proposes a random access network based on OFDM wireless communications that is
realized by combining the four proposed techniques. It is confirmed that the total capacity is enhanced
to about five times as large as that of the conventional schemes.

Finally, Chapter 8 summarizes the research results of the thesis and shows the future issues.
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