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(57) ABSTRACT 
A plurality of modulators 110 respectively modulate input 
ted baseband signals into IF signals having different fre 
quencies. A multiplexer 120 multiplexes the plurality of IF 
signals obtained by the modulation. An electrical-optical 
converter 130 converts the multiplexed IF signals into 
optical signals through intensity modulation. A local oscil 
lation signal source 140 outputs a predetermined local 
oscillation signal. An external modulator 150 intensity 
modulates the optical signal using the local oscillation 
signal. An optical branching portion 160 branches the inten 
sity-modulated optical signal and respectively outputs opti 
cal signals obtained by the branching to radio base stations. 

(22) Filedi JllIl- 28, 2001 An optical-electrical converter 21k converts the inputted 
_ _ _ _ _ optical signal into an electric signal, to obtain an RF signal 

(30) Forelgn Apphcatlon Pnonty Data obtained by frequency-converting the IF signal. Only a 
component having a desired radio frequency extracted in a 

Jun. 29, 2000 (JP) .................................... .. 2000-197083 band ?lter 22k from the RF Signal is transmitted to a 
Sep. 6, 2000 (JP) .................................... .. 2000-269804 Subscriber terminal from an antenna 23k~ 

Nov. 16, 2000 (JP) .................................... .. 2000-349874 
Frequency conversion from the IF signal to the RF signal is 

Publication Classi?cation thus optically performed, thereby making it possible to share 
the frequency converter or the electrical-optical converter 

51 Int. Cl.7 ..................................................... .. G02B 6/28 amon the luralit of radio base stations. g P Y 
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OPTICAL TRANSMISSION SYSTEM FOR RADIO 
ACCESS AND HIGH FREQUENCY OPTICAL 

TRANSMITTER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to an opti 
cal transmission system for radio access and a high fre 
quency optical transmitter, and more particularly, to an 
optical transmission system for connecting, in radio access 
for coupling a center station and a plurality of subscriber 
terminals With a radio signal (a high frequency radio signal 
in a microWave band, a millimeter Wave band, or the like), 
the center station and a radio base station by an optical ?ber, 
and a high frequency optical transmitter used for the system. 

[0003] 2. Description of the Background Art 

[0004] FIG. 17 illustrates an example of the con?guration 
of a conventional optical transmission system used for radio 
access for connecting a center station and a subscriber 
terminal through a radio base station for transmitting and 
receiving a radio signal. 

[0005] The conventional optical transmission system 
shoWn in FIG. 17 is constructed by respectively connecting 
a center station 600 to a plurality of radio base stations 701 
to 7011 (n is an integer of not less than tWo; Which is the same 
in the folloWing present speci?cation) through a plurality of 
doWnstream (from the center station to the radio base 
stations) optical ?bers 801 to 8011. The center station 600 
includes a plurality of electrical-optical converters 611 to 
6111 respectively corresponding to the plurality of radio base 
stations 701 to 7011. The radio base stations 701 to 7011 
respectively include optical-electrical converters 711 to 7111, 
modulators 721 to 7211, frequency converters 731 to 7311, 
local oscillation signal sources 741 to 7411, and antennas 751 
to 7511. The operation of the conventional optical transmis 
sion system Will be described. 

[0006] In the center station 600, information to be trans 
mitted to the subscriber terminal through the radio base 
station 70k is inputted in the form of a baseband signal to an 
input terminal 6k (k=1 to n; Which is the same in the 
folloWing present speci?cation). The electrical-optical con 
verter 61k converts the baseband signal inputted from the 
input terminal 6k into an optical signal. The optical signal 
outputted from the electrical-optical converter 61k is trans 
mitted to the radio base station 70k from the center station 
600 through the doWnstream optical ?ber 80k. 

[0007] In the radio base station 70k, the optical signal 
transmitted from the center station 600 is inputted to the 
optical-electrical converter 71k. The optical-electrical con 
verter 71k converts the inputted optical signal into an 
electric signal. The modulator 72k converts the electric 
signal obtained by the conversion into a signal having an 
intermediate frequency (an IF signal). The local oscillation 
signal source 74k outputs a local oscillation signal having a 
predetermined frequency. The frequency converter 73k 
receives the IF signal and the local oscillation signal, and 
converts the IF signal into a signal having a radio frequency 
(an RF signal) using the local oscillation signal. The RF 
signal is released to a space through the antenna 75k. 

[0008] FIG. 18 shoWs, in a case Where the center station 
600 and the plurality of radio base stations 701 to 707 are 
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connected to each other, the concept of a service area 
covered by each of the radio base stations. Areas 901 to 907 
shoWn in FIG. 18 represent service areas respectively cov 
ered by the radio base stations 701 to 707. 

[0009] Light signals respectively having different infor 
mation are respectively transmitted to the radio base stations 
701 to 707 from the center station 600 through the doWn 
stream optical ?bers 801 to 807. In order to avoid interfer 
ence betWeen the adjacent service areas, the plurality of 
radio base stations 701 to 707 respectively change the 
frequencies of local oscillation signals outputted from the 
local oscillation signal sources 741 to 747 provided therein 
and convert IF signals into RF signals having different 
frequencies (fd1 to fd7), to perform radio transmission to the 
subscriber terminals. With respect to the radio base stations 
respectively covering the service areas Which are not adja 
cent to each other (Which correspond to the radio base 
stations 701, 705, and 706 in the example of FIG. 18), the 
same radio frequency (fd1=fd5=fd6) may be set. 

[0010] HoWever, When the different information are opti 
cally transmitted from the center station 600 to the plurality 
of radio base stations 701 to 7011 and then to many subscriber 
terminals, as shoWn in FIGS. 17 and 18, hoWever, various 
problems arise as folloWs. 

[0011] The ?rst problem is that the electrical-optical con 
verters 611 to 6111, Whose number (=n) corresponds to the 
number of the radio base stations 701 to 7011, are required in 
the center station 600. 

[0012] The second problem is that the expensive fre 
quency converters 731 to 7311 for frequency-converting the 
IF signals into the RF signals are respectively required in the 
plurality of radio base stations 701 to 7011. 

[0013] The third problem is that When information to be 
transmitted to a lot of subscriber terminals are transmitted 
upon being time-division multiplexed, a multiplexer is 
required in the center station 600. In this case, separators are 
respectively required in the radio base stations 701 to 7011, 
and high-speed modulation processing is required for each 
of the modulators 721 to 7211. 

[0014] The fourth problem is that When the capacity of the 
one radio base station 70k (the amount of information Which 
can be transmitted from the antenna 75k to the subscriber 
terminal) is increased for a neW subscriber terminal, each of 
components other than the antenna 75k must be additionally 
installed in the radio base station 70k, and a multiplexer for 
multiplexing the RF signals is also required. Particularly 
When the position of the subscriber terminal to be added is 
the position Where a substantially unobstructed line-of-sight 
propagation path by cannot be ensured from the existing 
radio base station 70k, the components shoWn in FIG. 17 
must be all neWly installed such that the line-of-sight 
propagation path can be ensured. 

[0015] The ?fth problem is that the frequencies of the 
local oscillation signals outputted by the local oscillation 
signal source 74k in the radio base station 70k must be made 
to differ in order to avoid the interference betWeen the 
adjacent service areas. Therefore, different components or 
different adjustments (if With the same components) are 
required for each radio base station 70k. 
















































