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AKim i, [Study of Optical and Radio Integrated Network Utilizing Radio—over—Fiber Transmission
Technique (FIR : Radio—over-Fiber {RikHiffi & ¥E H L7 e M@l &%~ b U — 7 \[ZBA5 A8F%8) | SEL, 3L
6 DR INTND.

% 1 ¥ [Introduction] TIX, ENA N FT b v 7 OBV R N 7 Rm— LV HER Rk 5T
WA R AL, 7tk X UM o B E T & Ll U C, ABFZECTHFH 2 Radio—over-Fiber (RoF) {mik% v
7oy 7 IR— NBAROALE ST 2R LT 2. AWFSE0 AR %, RoF Rk 2 15 M L 72 e i@ e = > b U
— 7 OEBT DD OFMERINOREL LOERMRF THLZ L AR L TWNA.

% 2 ¥ [Radio—over-Fiber Transmission Technique] TIX, RoF miEHFIZOWTHER L, fERDIEHF N>
7 R VEMNICEH A ST\ T VX _R— AN RIRSE LI LT BROBRLR AR TV 5. £z, RoF Rkl
BOWTHBE L 2 5B BOEEBIZOW TR, 60GHz D I VW T, MEABICELARF NN —T = —
VURBEZE LY, kn A —F TORENRKEC /2D Z & EFHTNIR L TN D.

% 3 ¥ [Seamless Optical and Radio Transmission System| TlX, Y67 7 A WifRIX M &2 MR RRR TNy 7
T T THNIIR — AV AMRE VAT D FEHT AT DICHIE L 72 5 EFEHTE LT, Fabry-Perot Laser ®H
CHEARBBREZRH LI BT 7 A SERE R A RE L TV 5. $REHEN A AW BRI FER I
L0, KT 7 A WHERBRAE T2 DAY 0. 13 ms, MERREIRRA~OUIEEENE T 325 £ TOREEA 2.4 ms
ThY, 2y "NTV—=254 7540 (BRBMSOLEMERE) (RO ONDEIBREMNIC, X7 7 A4 SEifdXHE %
MERREIRR A < BEMICUIRFRETH D Z LA R LTS, 36T, EBHEINZMHAIAAT RFIZL D 10
Gbit/s QPSKAE SARIERBRIC LY, UIEHIEIC L 2E5mE (SNR) OHLEN 1.1dB THDHZ L&A L, K7
7 A 7 MRIERHEEED 100 km TH S T2HEIT S, 10 KHELEDET 7 A AWk X ] 2 HERREHR T8y 7 77 T ARET
D EEEEMTIRLTND.

% 4% [Optical Beam Forming Scheme for Phased Array-Antenna| T, RoF{zik& N7 7 A KRS BDOL)
RETEH LIz, 7 L—7 07— 2 ORRHIEEANIZE H FTEE72, RoF LV AREIZ K D — VIR E OHEER
MEREL TN D, IBEFEINZEMH L7z 2 GHz HORFMEEHAERRIC LY, = —VERMELRKE R H#
FEFHRET, T T U T E— A% YU ERRICE SO TIERICHERETCH L LA RLTWD. Fiz, Hk
D Gbit/s MREEFRT 7 ¥ AT AT 2%k Z =5y M, I U (37 GHz) # 2X3 BFT7 L—T 7 FE ik
TEE— AR ERZIT, v~ 7 a bR a7 FCIVERET L—T T O — A EREHIETE S
TLEEFRLTND. EBIC, WENBRICE D RF AT =T 2=V FORBE EBHNIHTL, RFIZLET T
FE— ALK AT LEERTDHT-ODT A —HERGHEHEZ R LTS,

%5 5 ¥ [Integrated Photonic Array-Antenna Beam Forming] T, 5 4 EORHFINE & X — A7, uni-travelling
carrier photodiode &7 L —7 7 FFE+ & Z Al —H FIZHEFE L7z Integrated photonic array—antenna (IPA)
ZMWWIZ 60 GHz #57 L —7 > 7 T ORI E— LB 2 RE L TnD . EROEAANT —F Z/-E LT 3.5
Gbit/s QPSK 15 % MV 7= TPA B — AHIIFEBRIC X Y, TPA B — LHIEIENME & 3245 SNR & ORIREZH LN L, E
— LHEBIERFIZ t, Forward error correction U X v h&72% 9.8 dBLALED SNR TT—XZETE 5 L &R
LTS, E5IZ, 60 GHz #5 RoF [RERF O RSB OB Z BIBIZANT, 60 GHz # RoF (ICK 27 T FE—24
HE S 2T DA RBT BT D OFFH T A —F BTN R LTINS,

% 6 % [Conclusion) TiX, AIATHEOLNIHERERIEL, SBOBELBELBITND.

PLEZTEF B, ABFSEIE RoF Bk & IEH LI IR R > U — 2 2 RBLS 572D O 7 7 BRI & ML
DL EBIT, YRy NI EBBETLEOONRT A —XEFHEEH 2 ERIITR LT,

i3« FRSCEE BRI, FI3L 2000 2 & 95832 300 354 1 HT ORI 57, b L<ITTEL 800 #5% 1 FRH L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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The work presented in this thesis treats “study of seamless optical and radio network utilizing
radio—over—fiber transmission technique.” The thesis is organized as follows.

Chapter 1 is an introduction of the thesis where the background and purpose of this study are presented.
The organization of the thesis is also described with the main topics of each chapter.

Chapter 2 describes the overview of RoF transmission technique. The technical problem to be solved
for practically designing seamless optical and radio network is also shown.

Chapter 3 studies RoF-based seamless optical and radio communication systems with the capability of
rapid disaster recovery, and proposes an autonomous self-healing technique wutilizing a
self-injection—locked Fabry—Perot laser. It is experimentally confirmed that the operation of switching
from a failed fiber link to a backup radio link can be completed within the required restoration time
for network lifelines. In addition, the degradation of signal quality caused by switching operation is
evaluated throughout RoF transmission experiments employing the proposed technique. Finally, the required
parameters for designing the RoF-based seamless optical and radio communication system with plural backup
radio links are discussed

Chapter 4 studies beam forming of phased array—antennas using RoF transmission technique, and proposes
a simple and practical scheme to decide the direction of antenna beam. The feasibility of the proposed
scheme is confirmed by bidirectional RoF transmission experiments in 2-GHz band. Moreover, two—dimensional
beam forming in 37-GHz band is experimentally demonstrated for targeting future high—speed radio
communication systems. The required system parameters for practical use are finally provided by
investigating the induced transmission penalty

Chapter 5 studies the beam forming of an integrated photonic array-antenna (IPA), where the photodiodes
are integrated with 60-GHz patch array—-antenna elements into a single package, for targeting further
simplification of the antenna site. The beam forming operation for the fabricated IPA is experimentally
demonstrated by using a QPSK signal, and the QPSK signal quality during beam forming operation for the
IPA is quantitatively evaluated. The system parameters for practical 60 GHz—band RoF-based array—antenna
system are also discussed

Chapter 6 summarizes the obtained results of this study

From the above—described results in this study, it is confirmed that the RoF transmission is a promising
technique for designing future optical and radio converged network because of its seamless connection
capability of optical and radio transmission links. The application fields of the RoF transmission is
not necessarily limited to rapid disaster recovery and beam forming of the phased array-antenna. When
we design the seamless optical and radio network based on the RoF technique, the system parameters should
be properly selected in order to avoid the RF transmission penalty due to the effect of fiber chromatic
dispersion. The author believes that the RoF transmission is a promising solution for designing the next

generation seamless optical and radio network.
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