-1-- SPECIFI CATION TITLE OF THE | NVENTI ON NETWORK SYSTEM OF RADI O BASE
STATI ONS AND CONTROL STATI ON, AND METHODS FOR SW TCHI NG OF BASE STATI ONS,
S| GNAL PROCESSI NG AND HANDOVER CONTRCOL TECHNI CAL FI ELD The present
invention relates to a radio comrunication system nore particularly, to a
network system of radi o base stations and the nethod for sw tching base
stations, in which a base station provided ilvr each of a plurality of cells
and a control station that controls the base stations are connected by
optical fibers using a wavelength nultiplexing_transm ssion or a
sub-carrier optical transm ssion netRBEIFFHeAPLESent invention also rel ates
to a systemin mwrch EontEOIINIEANTOON ecei ves signals froma plurality

of base stations and equall e I i ont.r j
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opti cal wavel eng ivision multiplexing I's applie or exanpl e,
there are generally provided with a plurality of base stations that
communi cate w t hpgading €GonmMeRriEgai i on termnals, and a control station that
conprehensively tomrots the_pturality of base stations and communi cates
with external conmmunicatiorf HetRb? REN WA S ML ERGs& e AL Fohs &r EaCdithect ed
by optical fibercbmhnesnidecobverdyobah , baser st plairani €anwerlys, atosisgnal
received froma radio comunication tecrmnal _intq an_opticgal,sign havi ng
a wavel ength speré?gi”(?r- -Sstoﬁ’ert“h%gbrzfé(glgt}?if"‘lsoensitﬁ31 olr%J%rg %88#3%5%1&[%[}%%2
opti cal for switching base stations, in which a base station

provided in each of a plurality of cells and a control
station that controls the base stations are
connected by optical fibers using a wavelength
multiplexing transmission or a sub-carrier optical
transmission method.

The present invention also relates to a
system in which a control station receives signals
fromaplurality of base stations and equalizes those
signals, which control station contreols a
communication network including the base stations,
and which signals are sent to a plurality of base

stations by a mobile station under handover.

BACKGROUND ART

In a network of radio base stations to

which optical wavelength division multiplexing
(WDM) is applied for example, there are generally
provided with a plurality of base stations that
communicate with radio communication terminals, and
a control station that comprehensively controls the
plurality of base stations and communicates with
external communication networks, wherein those
stations are connected by optical fiber lines.

A conventional base station converts a
signal received from a radio communication terminal

into an optical signal having a wavelength specific



signal to the control station via the optical fiber |ines. Therefore, the
control station has an optical receiving device that can support a
plurality of wavel engths the nunber of which wavel engths equals to the
nunber of the base stations in the network. This optical receiving device
includes a plurality of optical receivers wherein each of the plurality of
optical receivers can support a single wavet®ngth. Each of these opti cal
receivers is responsible for receiving optical signals froma single base
station and converting the received qpti che signals into el ectrical
signals. The co?ﬁér’fg R §RafE2& 1O WD OF ‘bfoat§€|rb%rf‘?5nth§m??gﬁ,cat]o
becone received el gyl aad Hignadstrinatstist ivhenia mhla lop st abilof ilmames to
another cell, th i%%rétrol station has to switch the selection switch into
anot her optical receiver in order to continue receiving fromthat nobile
station. The conventional \WNtappfied netierlkcoitrpidistdbasensthaas odd is
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receivers 1is responsible for receiving optical
signals from a single base station and converting
the received optical signals into electrical signals.
The converted signals are switched by a selection
switch, to become received electrical signals.

That is, when a mobile station moves to
another cell, the control station has to switch the
selection switch into another optical receiver in
order to continue receiving from that mobile
station.

The conventional WDM-applied network of
radio base stations is described hereinafter with
reference to Figs.1l and 2. Fig.l is a block diagram
showing an example of a configuration of the
conventional network system of radio base stations.

A control station 10 and base stations
{(BS1-7, hereinafter referred to as "BS", the number
of which base stations is not limited to 7) are
connected into a loop structure by optical fibers
30 in which optical signals are transmitted and
received by using a wavelength multiplexing
transmission method.

In this configuration, when the control
station 10 transmits an optical signal to each BS,
since a different wavelength for receiving is

assigned to each BS, and optical transmitter 16 for



provided in the control station 10, each optical signal is conbined for
wavel ength multiplexing transmssion and is transmtted by a WDM coupl er
17. In each of the BS1-7, an optical signal having a wavel ength specific
for each BSis split off by each WDM coupl er 25, and is received by an
optical receiver 23. Signals fromthe optical receiver 23 are

radi o-transmitted to radio conmunication terfinals (M51 and NMS2,
hereinafter referred to as "M5", the nunber of which termnals is not

limted to 2) via an antenna 21 by an_access radio (radi o communjcation
bet ween the BS dne2fRE1G%HE é‘orﬁﬁ:‘rﬁ?é&t‘i%ﬁt%?%cﬁaﬁl)ctiféﬁscee?‘?/]ér5§215A
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radio (radio communication between the BS and the
radio communication terminal) transceiver 22.

A radio signal from the MS is received by
the access radio transceiver 22 via the antenna 21,
is converted into an optical signal by an optical
transmitter 24, and is then combined by the WDM
coupler 25 for wavelength multiplexing
transmission.

The access radio transceiver 22 in the BS
is provided with a radio signal demodulator for
mobile communications that demodulates and converts
the received signals from the MS into digital signals,
and a radio signal modulator for mobile
communications that converts digital signals
outputted from the optical receiver 23 into signals
having radio frequencies for mobile communication.

In the control station 10, the cptical
signals from each BS are split off into
single-wavelength signals by the WDM coupler 17, and
are then received by the optical receiver 15.

When, for example, the MS1l is
communicating with an MS3, the control station uses
a wavelength A 5s3 for transmitting signals to the BS3,
and the BS3 uses a wavelength A g3 for transmitting
signals to the control station.



comuni cate with the BS4, in the control station 10, the selection swtch
14 is operated such that an optical transmtter for the wavel ength 2. BS3 of
the BS3 is switched into an optical transmtter for a wavel ength |Bs4 of
the BS4, and the control station 10 uses the wavelength 2. BS4 for
transmtting signals to the BS4. At the sane tinme, the BS4 uses the

wavel ength 2.BS4~ for transnitting signals to*the control station. Since a
wavel ength used for signals to the control station is consequently
switched fromthe wavel ength A. BS3 into ]3S4, , the control station 10
switches a receiving opticalTheReeFhen ithd MHMPEL St R WERATBAFAT . BS54 by
the selection sybh@inlidcatcondeh tOd 8cal vari khSictat ol wharahyn tie, M5

and the control ation cap.continu C nicating. Fig. 2 i di,agram
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Signals fromtheopptiiceell transmitees For adcdh wmavellergjbhaned;npu tieddet o a

VDM coupl er 171, re conbi for. el tip : ar. t hen

transmtted to e%gﬁ %S? %%?g (?rée),l}qmﬁ\én agrp?égﬁsq#lat]tljﬁgéagq}ls@@g% tc redglfrom

the BS3 to the BS4yetllen®phi clakss torfardre tB®4, i sndctdvedicwgl tyrehi sthadd dmom

one for A Bs3 f t sthe sa L By 4 ?Dg/g upj er

172, optical siégaﬁehgﬁﬁg&%ﬁéégﬁ%ﬁs lz%%S?ilgERIEhrﬁ%r%%]tgg h Bg?\are split
W

of f by wavel engt hoi i'¢ BFfer et RRENSANS, LaRE arfe85éctyVefy ttei ved
by the optical ygaeeinaigthhergfar &omhehad Iecetiintg SBSyhs1ssWdched from
the BS3 to the _BSéL trhoelo i.cal _recegiver is th%n svxg'lt EIEd bé/ \tMpe sel ection
switch, since it ihé: necegtgﬁv‘?%r a lS&tepLﬁ ‘f’grr?ilneal g%‘ e % P&hed from
one for .1 Bs3 'stgnanos hep ftdre 2coB84al -Stakidwavel s wrers saiecHilyg of base
stations switched from the wavelength Ags3+ into Ajgss:r, the
control station 10 switches a recelving optical
receiver into one for the wavelength Adgss: by the
selection switch 13 in order to receive the signals,
whereby the MS and the control station can continue
communicating.

Fig.2 is a diagram showing an example of
the WDM coupler in the conventional control station.

Signals from the optical transmitters for
each wavelength are inputted to a WDM coupler 17,
are combined for wavelength multiplexing, and are
then transmitted to each BS.

Therefore, when a transmitting BS is
switched from the BS3 to the BS4, the optical
transmitter is accordingly switched from one for A
ps3 to another for A gss.

At the same time, in a WDM coupler 17,,
optical signals having wavelengths Apgsi - Agsy: from
each BS are split off by wavelength into different
terminals, and are respectively received by the
optical receiver.

Therefore, when a receiving BS 1is
switched from the BS3 to the BS4, the optical
receiver is then switched by the selection switch,
since it is necessary for an output terminal to be

switched from one for Ags3: to another for A gssg:.



due to the novenent of the radio communication termnals is required
frequently, there appears a problemin that, in the control station, the
wor kl oad for perform ng selective conbination such as one in the selection
switches of each optical transceiver beconmes excessive so that the
processing requirenent of the control station becones too high. D SCLOSURE
OF THE | NVENTI ON Therefore, the general objeci- of the present invention is
to provide a novel and advantageous network system of radi o base stations,
whi ch can resol ve the above-nentioned problemthat the prior art has. The
detai |l ed object of the presdfweyavent isstochindg @ B P feedtdeNfet work

system of radi Qi@éSQost@ﬁéth%@memeorfet@HQ frard isov & 6himith 1 @A thase
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conprises a variable-wavel en transmtter transmtiling an optical
signal having abr&d& e@%ﬁé@lv\ail‘éﬁéﬁ@% baramgs ofp‘?Pcallg}boupl er for
conbining optical signals fromthe variable-wavelength transmtter in order

to transmt thcmw ength multiplexing
transm ssion; t plurality of optical
receivers for -6- receivi ng evet €ngtehs vhet heroptatabsigoal o f treasm tt ed
using a mavelenque@gtépigé M ion is to provide a novel and
advantageous network system of radio base stations,
which can resolve the above-mentioned problem that
the prior art has.

The detailed object of the present
invention is to provide an effective network system
of radio base stations and the method for switching
of base stations that can reduce processing load in
a control station even when switching ¢of base
stations occurs due to the movement of radio
communication terminals.

These objects are achieved by a network
system of radio base stations comprising base
stations provided in a plurality of cells and a
control station controlling the base stations, in
which the base stations and the control station are
connected by optical fibers with a wavelength
multiplexing transmission, wherein: the base
station comprises a variable-wavelength
transmitter for transmitting an optical signal
having a predetermined wavelength, and an optical
coupler for combining optical signals from the
variable-wavelength transmitter in order to
transmit the optical signals by using wavelength
multiplexing transmission; the control station

comprises a plurality of optical receivers for



transm ssi on nethod, and an optical coupler for splitting the

wavel engt h-mul ti pl exed optical signals transmtted fromthe base stations
into the optical receivers by wavel ength, and when the radio comunication
term nal comrunicating with the base station noves and changes the base
station to comunicate with, a new base station which comunicates with
the radi o communi cation termnal after a novenent of the radio

comuni cation termnal controls the wavel ength of the variabl e-wavel ength

transmtter, andr-bbenJimyswatsel88qtd CaE $ih@nad st ik it heigaatrsol station
usi ng the same wavel ength as the one used for transmtt. n??%ﬁﬁ a previous

base station whFER hEEatesI WPt B tHRY £ ARG T ottt Ner mi nal
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context, any other .device pabl e of. condi ni and splitti ff optical
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invention is tosigoreebsetansqudiied dfosotmenbeatd artdahiansmibite traiti on

performng soft Hapdquey %@c&@%e@?%’ﬁ‘d@@é&%ﬁ\%ﬁ adi 94 CRABKN G iy Nt wor k
system This object is achieved by a networ system of radi o base _stations
conprising a pl uF&MMYPieethade LR BN AR COtRNéSE % ¥hthadhe base
communi cation tegkiaRalSn RoG@Y rohdsSicatid e sCAHY ehaRS Wt ¥yt gont el | ing the
base stations and_ _communi ﬁati n ith an_external conmuni cau}thlégg1 net wor k,

on

W th I
and optical fibef e C3hFedti hY  t Fe HageP 25t bAS T&d ¥ trol
station, in whichoeaom btatelse whigisle shat reds o ecenwes isiaggnads teamimal ed by
the radi o communi i gl".ngl t Y/ L I
optical signals, 522?%?%5&185’ - tr%nés:fﬁq"tvﬁsaé trﬁae&{ggncvéerrﬁﬁgélggat?%gpaé?rh%%ga]f o the
control station 9P&udrel pthearapiepnpitheof the variable-wavelength

transmitter, and then transmits the optical signals
to the control station using the same wavelength as
the one used for transmitting by a previous base
station which communicates with the radio
communication terminal before the movement.

Although the coupler may be a WDM coupler
in this context, any other devices capable of
combining and splitting off optical signals by
wavelength can be employed.

Ancther object of the present invention
is to increase the quality of communication in a
mobile station performing soft handover in the
above-mentioned radio communication network
system.

This object is achieved by a network
system of radio base stations comprising a plurality
of base stations communicating with radio
communication terminals, a control station
comprehensively controlling the base stations and
communicating with an external communication
network, and optical fiber lines connecting the base
stations and the control station, in which each of
the base stations receives signals transmitted by
the radio communication terminal, converts the

received signals into optical signals, and then
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mhereln each of the base statlons conprises a signal converting part for
converting signals transmtted fromthe radio conmmunication termnal into
optical signals having different wavel engths as assigned specifically to
each of the sending radio conmmunication termnals, and the control station
conprises an optical signal receiving part fo§. receiving via the optical
fiber lines sinultaneously optical signals having an identical wavel ength
to the wavel ength assigned to the originating radio comunication term nal
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Fig.l is a diagraimgpartd ahlawlsh;)vmgf@resxcbe%w@l@ﬁg&h%orafgnhls@majneatwork
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invention; Fig.6 |s a diagram show ng an exanpl e of
the wavelength assigned to the originating radio

communication terminal that are converted
respectively by the signal converting part from
signals transmitted from a single radio
communication terminal and received by at least two
base stations, and for converting the received
signals into electric signals to be output, and an
equalizing part for equalizing the output signals.
Other objects, features, and advantages
of the present invention are elucidated in the
following detailed descriptionwith reference to the

accompanied figures.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1l is a diagram partially showing a

schematic of a conventional network system of radio
base stations;

Fig.2 is a diagram showing an example of
a WDM coupler of a control station in the
conventional system;

Fig.3 1is a diagram partially showing a
schematic of a radio communication system according
to a first embodiment of the present invention;

Fig.4 is a diagram showing an example of
a WDM coupler of a control station in the first
embodiment;



a WDM coupler of a BS in the second enbodi mrent of the present invention;
Fig.7 is a diagrampartially showng a schematic of a radi o conmuni cation
system according to a third enbodi nent of the present invention; Fig.8 is a
di agram showi ng an exanple of a WDM coupler of a BSin the third enbodi nent
of the present invention; Fig.9 is a diagram-partially showng a schematic
of a radi o communi cati on system according to a fourth enbodi nent of the
present invention; Fig.10 is a diagrampartially showing a schematic of a
radi o conmmuni cation system dgordi hg at ¢liaa girbmh bkt ShowharPprasent

invention; Fig. lljéndtdi@g@am patlAldohmiAWdE: fon SEPETRIH & Qo AqLad O
communi cation system according to a sixth enbodi nent of the present

invention; Fig.1°i3d éedi%i"gqiaﬁin'p'?é’rdclt%‘??ff SHowrRg B rachRbatind 9f t4 %fadi o
comuni cation system accor dFrig; 6 0 & sevesyh enbadweny ah tehﬁarﬁ)peéeﬂtf

i nvention; Fig.13 adla rt| a _sche ic.of ara
comuni cation syst a&?dlr ﬂ%éséf}erﬁ eﬁﬁS&iW@nﬁ%f’aﬁﬁ‘b ehkes nt

i nvention; Fig. Ji:mespaechezgtamnp@rrtuadnhy showing a schematic of a radl o]
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invention; Fig.15 is a schematic d agram to~ex
may cause i nterfetlagatia ofcaséa@iflqommrapﬁgqeotmvefrx;sfcweq\@amrz@hgc;xparts

in the control sfaki @mid geééolﬁﬁeﬁta@r@rwarbl:%slé/nﬁhqwmaloslohenatI c
of a radi o comunication system accor%d?g to a ninth enbodi nent

present invention; -9- Fig. 1?9 &% ﬁgﬁﬂlﬁ??vlgﬂoﬁ%f’%ﬁ’%ﬁ&nﬁ i c of
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i nvention; Fi g.plgeggn% diixg\%g@isok}lo;wi ng the case in
Fig.9 is a diagram partially showing a
schematic of a radio communication system according
to a fourth embodiment of the present invention;
Fig.10 is a diagram partially showing a
schematic of a radio communication system according
to a fifth embodiment of the present invention;
Fig.1l1l is a diagram partially showing a
schematic of a radio communication system according
to a sixth embodiment of the present invention;
Fig.12 is a diagram partially showing a
schematic of a radio communication system according
to a seventh embodiment of the present invention;
Fig.13 is a diagram partially showing a
schematic of a radio communication system according
to the seventh embodiment of the present invention;
Fig.14 is a diagram partially showing a
schematic of a radio communication system according
to an eighth embodiment of the present invention;
Fig.15 is a schematic diagram to explain
a time difference that may cause interference, in
case of providing no diversity equalizing parts in
the control station;
Fig.16 is a diagram partially showing a
schematic of a radio communication system according

to a ninth embodiment of the present invention;



whi ch plural base stations are connected into a nmesh structure; Fig.19 is a
di agram showi ng the case in which plural base stations are connected into a
cluster structure. PREFERRED EMBODI MENTS FOR CARRYI NG OQUT THE | NVENTI ON
Enbodi ments of the present invention are described hereinafter with
reference to figures. A first enbodinent of §he present invention is
described with reference to Figs.3 and 4. Fig.3 is a diagrampartially
showing a schematic of a radi o conmunication systemaccording to the first
enbodi ment of the present inrvwenptien: A [ Of: i ons
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In each of the q$§gu?5§£ggns BS1-7, a WOM coupler 55 splits off a

wavel ength specitrc for 'eath base station fromothers, and an optical
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(M5) via an antenpa 51 by an access radio (radi o comruni cati on between -i O-
the BS and the r&aHP8§t&Imihfe&ivneterninal) transceiver 52. Radi o signals
fromthe radio comunication term nal are received by the access radio
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Embodiments of the present invention are
described hereinafter with reference to figures.

A first embodiment of the present
invention is described with reference to Figs.3 and
4.

Fig.3 is a diagram partially showing a
schematic of a radio communication system according
to the first embodiment of the present invention.

A control station 40 and base stations
(BS) are connected in a loop structure by optical
fibers in which optical signals are transmitted and
received using a wavelength multiplexing
transmission method.

In the control station 40, a
variable-wavelength light source 44 is provided as
an optical transmitter for transmitting eachoptical
wavelength, and each optical signal is combined for
wavelength multiplexing transmission and is
transmitted to the BS by a WDM coupler 45.

In each of the base stations BS1-7, a WDM
coupler 55 splits off a wavelength specific for each
base station from others, and an optical receiver
53 then receives the split off wavelength. Signals
from the optical receiver 53 are radio-transmitted
to radio communication terminals (MS) via an antenna

51 by an access radio (radio communication between



wavel ength by a vari abl e-wavel ength [ight source 54, and are then conbined
by the WDM coupl er 55 for wavelength nmultiplexing transm ssion to the
control station 40. In the control station 40, optical signals from each
BS are split off into single-wavel ength signals by the WDM coupl er 45, and
then respectively received by an optical recgjver 43. Wen the M5l is
comuni cating with the BS3, the BS3 uses a wavelength 2 Ml for
transmtting the received information fromthe M5l to the control station.

Then, when the NflenB¥eumdtRMENEES (QmkPATWHCALE Wi ihg1BS4, since
t he BS4 changes an out put wavgl en%fh of the vari abl e-wavel engt

( |1 ght
source 54 into the*RaFEIBHYT havel Raghdot Sartets QYhaFbet r@ghf’ter, t he
control station dém@aniconioAue gmeehewilng 15¢ gpalce ineyd npyt kh evaxyekergt h X
Msl without any switching operation. . The .M51 _thus _achiev a switching of

At fo Besof gh s

base stations fro §1He B34, FiY. 47Fs AP 4P RGPam shof fg an
exanpl e of the DWeodEdErinhot hptcdord ko ignatl onhavdogdiary awbithe oy r st
enbodi ment. In g, OURl 81 AB2% o 515 ANA S_DaVidNGe nyRYe] eRgkhs 4 MRl5 4, VBN
received from eac%@g%%a;bgé sr}(l ?t % f andéd?gtrl u?gg intg E??er ent ’

termnals by waRfeadth thana cestPiesfedy vERE MBI GegPhe X hed dRy cal

receiver 43. 1n 4N s1emepdh maNt ¢ i phesef f§6s r ¥hemh it 181 o st bChh B0 &h thase
stations occurs due to a ppvenent of the MS, since, in respect of this M5,

the wavel ength ot tdptiC@al®Signals fromthe BS is not changed, and in the
control station, the opticalln stlyaaks rareo dutsprd t ednf Mo tdptiderit i cal

termnal,  the Cs"{‘%RB'l.sStf}&&{”.e aﬁthBEt Lue Egérieccei ¥¢ these optical

signals with the Tdentical optical recCeiver ahd” can di spense with any

swi t chi ng operat$bpgle-wavelength signals by the WDM coupler 45, and
then respectively received by an optical receiver
43 .

When the MS1 is communicatingwith the BS3,
the BS3 uses a wavelength A ys: for transmitting the
received information from the MS1l to the control
station. Then, when the MS1 moves and commences to
communicate with the BS4, since the BS4 changes an
output wavelength of the variable-wavelength light
source 54 into the wavelength Aus1, and transmits
signals thereafter, the control station 40 can
continue receiving signals having the wavelength A4
Ms1 Without any switching operation. The MS1 thus
achieves a switching of base stations from the BS3
to the BSA4.

Fig.4 is a diagram showing an example of
the WDM coupler in the control station according to
the first embodiment.

In a WDM coupler 45;, signals having
wavelengths A usi— A usy received from each BS are
split off and distributed into different terminals
by wavelength, and then respectively received by the
optical receiver 43.

In this embodiment, therefore, when the
switching of base stations occurs due to a movement

of the MS, since, in respect of this MS, the



A second enbodlnent of t he present invention is described with reference to
Figs.5 and 6. Fig.5is a diagrampartially showng a schematic of a radio
comuni cati on system according to the second enbodi nent of the present
invention. A control station 60 and base stations (BS) are connected in a

| oop structure by the optical fibers 30. In the control station 60, there
is provided a variabl e-wavel ength |ight sodrde 64 that can vary a

wavel ength for transnission and each optical signal is conbined for

wavel engt h rrultl transm ssion_an S ngr AR t BS by
a VDM coupl er 65” ng%t%f Ols)fas %a??ogss %Ii% ér%\/l coﬁ% E% gl its
of f a wavel engt mls@eglefd,c dod eachthbas@rsna@ﬂoﬁtfabnoonhérfse amlema ptical

receiver 73 then; £ggEi Veasréh@u%Blu'ttté)ciffF@}ﬁelt%régtlfHe&Q'&@ls t  FRAWNENE,

optlcal receiver /3 are radio-transmtted to radio conmmunication termnal s
(MB) via an ant enh@ CPRHEO AnSEEdes’nr §@if0 P ARIEMYFO 72 RAN B $PGTH s

fromthe radl 0 @Lﬂw&laqatsllczjha@rsnwm@h ahe ae;‘eelt/gdalbyptthe:aLCﬁéaerlwlo
t ranscei ver 4%\ ant en are converted .into.o tI cal tgnal S
ar b| ttary

havi ng an véfe ﬁpﬁf}’s{f \)”afr’f%b?gywé\yéte%%fﬂ | Pt T2 §69F e 74,
and are then combined by the ViDM ooupleerbod3nfeort wadeltéregt hr msletni pl exi ng

transm ssion. In; o] _s 60 C r a are
split off into nls’%‘?g givq‘falﬁleiisen&g Eg:l&’na Jg“l ﬁgfﬁ%ll\ﬁq'goufﬁg ng% '% -12-
are then received.- by an optical receiver 63. Wen the MS1 i s conmuni cating

with the BS3, comunicationinformatipngis rraqrmslghgttqgjj_\pmsthmlﬁ@ntar ol
station 60 to the BS3 with a wavel ength 1 g hen, when the MS m)ves and

comrences to co?ﬁrhﬁf“@eﬁ’ecvﬁﬂ?tq?edB%ﬁoWﬁénéo?ﬁFbpnsFXFﬁﬁf“G%ccor ing

to the second embodiment of the present invention.

A control station 60 and base stations
(BS) are connected in a loop structure by the optical
fibers 30.

In the control station 60, there 1is
provided a variable-wavelength light source 64 that
can vary a wavelength for transmission, and each
optical signal is combined for wavelength
multiplexing transmission and is then transmitted
to the BS by a WDM coupler 65.

In each of base stations BS1-7, a WDM
coupler 75 splits off a wavelength specific for each
base station from others, and an optical receiver
73 then receives the split off wavelength. Signals
from the optical receiver 73 are radio-transmitted
to radio communication terminals (MS) via an antenna
71 by an access radio transceiver 72. Radio signals
from the radio communication terminal are received
by the access radio transceiver 72 via the antenna
71, are converted into optical signals having an
arbitrary wavelength by a variable-wavelength light
source 74, and are then combined by the WDM coupler
75 for wavelength multiplexing transmission.

In the control station 60, optical
signals from each BS are split off into

single-wavelength signals by the WDM coupler 65, and



S ¥

achieves a swtching of base stations by changing a wavelength of the

vari abl e-wavel ength |ight source from 21 BS3 to BS4 and then transmtting
with the wavelength 1BS4 The control station 80 thus achieves the
switching of BS by nerely controlling the wavel ength of the

vari abl e-wavel ength |ight source. Fig.6 is g,diagramshow ng an exanple of
the WDM coupler in the BS according to the second enbodinent. In a DM
coupl er 751, anong signals having wavelengths .1 Bsl-.1 BsN received from

the control St%Egntﬁ%rphféé@intéH?fbgtsﬁrf);%%t%tailc?%eéleg%ls gBaving a

wavel ength that 1s a specific wavel engtl sm a_smgr_\ed for that BS are
split off and others are PoBethas¥sd iFroapRLDS GRREE T Vot hBe BS3,

vari abl e- wavel engdfimhinghda 605hCE 1 o BRadli® £ 01hi Bed n NI tvevel Bnghhthe
mul tiplexing transm ssion. Therefore, when the M5l switches a base_ station

to be communi catSNWECH fSoRFLRE B3 £ thE BBy WihE @omtaetlePStitont60
changes the wavelsgngt theaf, tikevartladl BSwanet engthhd i ghhmeawee foom . 1 BS3

to 2.854 for transm ssi f_i.nfor [ f t ¢ hcatd op; .an hen
transmts signals w@%%ﬁ(z%tgw‘év\{le heng?% %%%S4£|H% or er ?(% Zsitlf#g\l/gﬁa%d
switching of BSchiehigd @nbwditmningf otthepresentationenbivorriandeddr i bed

Wi th reference tpyR s nghtth o%;tEEngrii%bQLéﬁ@S_{r@me(—KﬁEhal'i%h%@d‘ﬁ?gea
schematic of a radio comunication system according 13- to the third
embodi ment of t Her pRedens: iFvehtisananal cohepolt s Mék BN @nliddseE k@ at i ons

(BS) are connectwgly bl ehd ©QR SL,NUCHTHE bYnkhe 0pitaaliodi®erendd in which

optical signals st biabm il et and £l el U3 d e YRLEL A M ing
the wavelength of the variable-wavelength light
source.

Fig.6 is a diagram showing an example of
the WDM coupler in the BS according to the second
embodiment.

In a WDM couplerxr 75;, among signals having
wavelengths Apsi—Assy received from the control
station 60 or the other BS, only optical signals
having a wavelength that is a specific wavelength
A sy assigned for that BS are split off and others
are to be passed through. Signals from the
variable-wavelength light source in BS are combined
for wavelength multiplexing transmission.

Therefore, when the MS1 switches a base
station to be communicated with from the BS3 to the
BS4, the control station 60 changes the wavelength
of the variable-wavelength light source from A pss; to
Apse for transmission of information of that
communication, and then transmits signals with the
wavelength Azss in order to achieve a switching of
BS.

A third embodiment of the present
invention is described with reference to Figs.7 and
8.

Fig.7 is a diagram partially showing a

schematic of a radio communication system according



In the control station 80, there is provided with an optical transmtter 84
that transmts each optical wavel ength, and each optical signal is

conbi ned for wavel ength nmultiplexing transm ssion and is then transmtted
to the BS by a WDOM coupler 85. The light sources for transmssion in the
optical transmtter 84 are here provided for gach M. For exanple, when the

M51 conmences to communicate with the BS3, a wavel ength of the |light source
for transmission in the M5l is set to the wavelength | Bs3 In each of

BS1-7, a vari ab'@o\gpﬁ/@%ﬁ@a e%%oscpiﬂa&ﬁtofoff aehepg)'f@éeﬁtgaalvéﬁywa an

ar bi trary wavel en from ot hers tical recelver then recei ves
the optical signal. Signals?frsmErel c?p"t@*éapnr i 9BA PR3pestations

radio-transmttedgtp éﬁél@onﬁ@mﬂwqat l20M ooy gltfiéliétx(lhf@)byltallélrb@ﬂ‘ielarla 91
by an access regjlnl?ﬁtra cei ver Radi 0 signals ]::omthe radi o .

communi cation t ars elrrbd'éIHEB BP the? dctedda 20?7 66t FARSRVEF S via
t he antenna 91, earm re(maaaréddmsmtmgophlecada\segna)@t}hamung;@l@xede,t erm ned
wavel engt h by a gg‘llesg/\@ggl Ilght source 94, and are then conbi ned
by the WDM coup for” wave eng?ﬁ mul ti pl exi ng transm ssion. The

vari abl e-wavel engt h | i ght séur ceh94ciontareghttatsoenc8 Ot hathear dptional ly

control ‘a vavel gngh s qQut At 0 ofif gbEEdd OhkabU L ok e Rt ol
station 80, optical signals fromeach BS are split off into -14-

si ngl e- wavel engttht 3P §Adi mﬁcflheom@wrc@olumaéfreh%ng&ﬁu 2y qafeh GREéeFRdd by

an opti cal recels/:egnga Wesohipa Ml S rC OIS eaid 119 muh:ltmpe%a,g
communi cation i nfornmati.on |s tran mt&,ﬁg‘ fromthe .cont r,ol ioggt% t he

BS3 with the wavel 8RA§H 581 g83° £ 1 het RBSHoVese dnd® co s °fo

a WDM coupler 85.

The light sources for transmission in the
optical transmitter 84 are here provided for each
MS. For example, when the MS1l commences to
communicate with the BS3, a wavelength of the light
source for transmission in the MS1 is set to the
wavelength A gss3.

In each of BS1-7, a variable WDM coupler
95 splits off an optical signal having an arbitrary
wavelength from others, and an optical receiver 93
then receives the optical signal. Signals from the
optical receiver 93 are radio-transmitted to radio
communication terminals (MS) via an antenna 91 by
an access radio transceiver 92.

Radio signals from the radio
communication terminal are received by the access
radio transceiver 92 via the antenna 91, are
converted into optical signals having a
predetermined wavelength by a variable-wavelength
light source 94, and are then combined by the WDM
coupler 95 for wavelength multiplexing transmission.
The variable-wavelength light source 94 is a light
source that can optionally control a wavelength
outputted from the light source.

In the control station 80, optical

signals from each BS are split off into



communicate with the BS4, the control station 80 does not change a

wavel ength for transm ssion intended for use by the BS. That is, even when
the radio comrunication term nal changes the base station to be

comuni cated with, the control station still uses the wavelength X Bs3 that
is the wavel ength of optical signals intended-for use by the base station
whi ch communi cates with the MS before the novenent of the M. At the sane
time, the B4 splits off signals intended for the M1 transmtted fromthe
control station SBDngn'lteh-vteheeWam@tHn@tﬂ”gr?aIBstyfth)mW@Mfmmupilganal8§ oy nidhe

variabl e WOM coupl er 83, f@ﬁ%'lVPesc?\Bl??maW tﬂ%rcggaqptigg% rveé:lel 93, and

then radio-transmts them t via t antenna e "access
radi o transcei ver 92. ThusWheie tdenMed| l§t%9m61r¥f@00%‘éhn@oﬂtlltﬁu§he BS3,

comuni cati ng Wé&nﬁﬂ%ﬂ@t!"ohh@ﬂféf\h%&md}g a8 +QRfd &Rl tileanNsMt bhek h@ any
ot her operation of controlling wavel engths, and can achi eve a SW tchkng of

BS. Fig.8 is a FaRFaAMshdWRldCdh eXahpPlee B3 FAE DM BoW%? L PRIBS
according to thgsghi rdheanpodhemntthé nMa WM e€suphel Obdmearang opti cal

si gnal s havi ng wavel engt ths%%ewBZ i tzh Bsé(}L)L{ect% ved f{‘;na Sgﬁgtciooq; 8%' d%te%tl on

80 or the other BS, O erm ne optlcal aving a wavelength
:LBSn are split mbt, caradlqaeaownefrsl%mgtbo foer passadmi fisdogh. lrStgndIGSi from

the variabl e- wave, (If,gngtsré t%&gtethes ?ﬁattn the Boeas ewlqu(bltrppél pgdqo

-15- coupl er 952 for wavelength nru exing transm ssion. Therefore, when
the MBSl sw tchesc%th&@elC%‘Fé?i“oﬁ%@b‘@éoﬁﬁ@ﬂ%%e’élhﬁn bR 9 o?ﬁ%ﬁéoﬁsé'-oto t he

BS4, the wavel engé h:cﬁ@rhuhlca‘eft@a dhenhvarhabtenWM 1 caupt e6ni sittihe BS4d s

changed into the wavel en
9 ewavegength A ss3 that is the wavelengthof optical

signals intended for use by the base station which
communicates with the MS before the movement of the
MS.

At the same time, the BS4 splits off
signals intended for the MS1l transmitted from the
control station 80 with the wavelength A3gss3, from
other signals by the variable WDM coupler 85,
receives them with the optical receiver 93, and then
radio-transmits them to the MS1l via the antenna 91
by the access radio transceiver 92.

Thus, the control station 80 can continue
communicating with the MS1 without switching an
optical transmitter or any other operation of
controlling wavelengths, and can achieve a switching
of BS.

Fig.8 is a diagram showing an example of
the WDM coupler in BS according to the third
embodiment.

In a WDM coupler 95,, among optical
signals having wavelengths A gsi;— A sy received from
the control station 80 or the other BS, only
predetermined optical signals having a wavelength
Apswm are split off, and the others are to be passed
through. Signals from the variable-wavelength
light source 94 in the BS are combined by a WDM



| ess, whereby optical signals fromthe control station 80 are transmtted
to the BS4 so that a switching of BS is achieved. A fourth enbodi nent of
the present invention is described with reference to Fig.9. Fig.9is a
diagram partially showi ng a schematic of a radi o conmuni cation system
according to the fourth enbodi ment of the pngsent invention. A control
station 100 and base stations (BS) are connected in a |l oop structure by the
optical fibers 30. In the control station 100, signals that are split off
by an MUX/ DEMUX cld2p deer ¢byw ef ¢ edvwianel epgtthameel kadilesiggal s by a

vari abl e-frequency, , Rlilancen, MOD 104, are frequency-nultipl exed by a

sel ective-frequency coupler 105, and are then transmtted to the BS by an
E/ O 106 using the sub-carr F&C % ERERI s HRHAR EPRoMS § nSBAER NG S BS1PZ5% he
Lr ansrriht tO/ed si g@d&giame t@grb\eerdcﬁﬁnhﬂti@éﬁ@@wmeh- M'o]EIri rlexerlsgadoot hai gnal s
y eac E 115, predet et m_ned entrance adi o f.requency..sjgn S
split off from tqég'fﬁ&‘fue"fﬁv? Intq%?eﬁg&lr%d?ggsgé’néﬁ}%e b§a§labig Abw

sel ective-frequemmypteuplisr ih4. BB Ssgoalamspedt indfd tsedermndrl @angdihby a
vari abl e-frequengy entrance , DEM 113 her. vari e-fre ntrance
MODEM 113 i ncl u:;ié?t hé vearref% | &1 gtrle%%éngylegenn }angg%%}ihﬁﬂfl%%er?%ir(0§

denodul ati ng and 2 ¥aeinatd @- & Fequerey smditretcEomtb e 185 4f ¢ro nblatad ng)

Digital signals swlepedula) eslcby st hes vaehakdea§1r equency entrance MOD 1131
are converted into radio freqienc%/ Ei nal s .- 16- intfnggid for the radio
hén t

conmuni cation termnal s and® & dipeRtsi & PIRES i o

comuni cation t eirmveaalt i(dvb) i vi demtahbednailii by feameacees rafyo 9 .

ﬁé?Q?SE'dVEL tlﬁg a('?gg'sg si gngligy fgomst e 4 adhQ o PWPRL 63l PN HBLTARl g ar e
schematic of a radio communication system according
to the fourth embodiment of the present invention.

A control station 100 and base stations
(BS) are connected in a loop structure by the optical
fibers 30.

In the control station 100, signals that
are split off by an MUX/DEMUX 102 are converted into
entrance radio signals by a variable-frequency
entrance MOD 104, are frequency-multiplexed by a
selective-frequency coupler 105, and are then
transmitted to the BS by an E/O 106 using the
sub-carrier transmission method.

In each of BS1-7, the transmitted signals
are converted into frequency-multiplexed radio
signals by each O/E 115, and a predetermined entrance
radio frequency signal is split off from the
frequency-multiplexed radio signals by a
selective-frequency coupler 114. The signal split
off is demodulated by a variable-frequency entrance
DEM 113, (here, a variable~frequency entrance MODEM
113 includes the variable-frequency entrance DEM
113; for demodulating and a variable-frequency
entrance MOD 113, for modulating). Digital signals
demodulated by the variable-frequency entrance MOD

113, are converted into radio frequency signals



radi o transceiver 112 via the antenna 111, and are then converted into
digital signals. The digital signals are then converted into the entrance
radio signals having a frequency fMsj by the variabl e-frequency entrance
MOD 1132. The output signals are nultiplexed by the sel ective-frequency
coupler 114 and are then transmtted to the aentrol station or the other BS
by an E/O 116 on the sub-carrier transmssion. In the control station 100,
optical signals fromeach BS are converted into frequency-nultiplexed

radi o signalslndmhenﬁkﬁﬁﬂﬁk tHhenmﬂW@r¢@dmﬂqﬁEasiameﬁﬁﬁMineﬂBimnd)

si ngl e-wavel ength, si gp ns tlrg)e ghgﬁlﬁl@eér %q)ue@ﬁ:g «[;gt&)i@r 105. Each

si ngl e-wavel ength signa ate into a digital signal i/ t he
vari abl e- frequer@:?/m@ﬁflrl&rﬁ:"elODEMelUBan’len(bflﬁé VBR &N camafiitat thd WY h the

BS3, the BS3 nogyl atesd Hif premtd ogrgh%ragb@eysjlmth a variabl e-frequency
entrance radi o signal haVin%tarCE’r fre y f Ml nd thepn transmts the

modul ated signal to the co stsé‘tq 6rc%“tﬁ CsHEtEPri er
transm ssi on. Tfmmnmwhdrtahﬁowsltqmesaanchfemmﬁerwéd bgormhmi sate s t h

the BS4, the BS4_cautr I rrler h sHde C di r ency)
of the wvariable- %ggéugﬁcsay&éﬁ Fance JNgj ?}37‘2 hrr%d% g%égm% el];gfrr% fio%c%gr om
the MS1 with thetkanr agoe ¢atied nfmequ@lmylham sg ameler.eqldrcyd gt aland

then transmts éD?nﬁ‘l‘l“'aaﬁ@dtﬁbﬁn@oz{@eklﬂ%dcqmtf&'thé%nt&@ﬂb@%é%&n the
sub-carrier optical transm ssion The control statjon 100 still uses the

same entrance r3HPBfedqiRREPH NI LESAYRREY vilmg: RHertdly the control
station can contvadeabaeet Fregudrecgi enad santeomdhel VBl. Theaeswdiepurg of

base stations fron&%aﬁs are multiplexed by the selective-frequency
coupler 114 and are then transmitted to the control
station or the other BS by an E/O 116 on the
sub~carrier transmission.

In the control station 100, optical
signals from each BS are converted into
frequency-multiplexed radio signals by the O/E 107.
The converted signals are split off into
single-wavelength signals by the
selective-frequency coupler 105. Each
single-wavelength signal is demodulated into a
digital signal by the variable-frequency entrance
DEM 103.

When the MS1 is communicating with the BS3,
the BS3 modulates information from the MS1 with a
variable-frequency entrance radio signal having the
frequency fmsi, and then transmits the modulated
signal to the control station 100 on the sub-carrier
transmission.

Then, when the MS1 moves and commences to
communicate with the BS4, the BS4 controls a carrier
(that is the entrance radio frequency) of the
variable-frequency entrance MOD 113,, modulates
information from the MS1l with the entrance radio
frequency having the frequency fys;, and then

transmits the modulated signal to the control



BS3 to the BS4 in respect of the M5l is thus achieved. A fifth enbodi nent
of the present invention is described with reference to Fig.10. Fig.10 is a
diagram partially showing a schematic of a radi o comruni cation system
according to the fifth enbodi ment of the present invention. A control
station 120 and base stations (BS) are connected in a | oop structure by the
optical fibers 30. In the control station 120, signals that are split off
by an MUX/ DEMJUX 122 are nodul ated into entrance radio signals (with
frequenci es fasktfastsiNyn Y0 arvarhieablér+ ¢ zguaray opritramt e MODshd4 s boe .

frequency-mul ti @'h?]%%éub%?@lZ%%E%goﬁafd(?%“ﬂ‘% u§QUPLRE 12ne @8RG ALfcEhen

transmtted to éa . usi ng e.su.b-carrler transm ssi on
met hod. I n eachrefdBslfTequrneradsenitfed siepalyinge ¢bhavreedthat o

frequency-mul ti plogxed,fadiQ + iSdgn@ha BynRachu e Eckdhv 8Rg 8nel Gnain&aying a
frequency specific for each BSis split off fromthe converted signals by a

sel ective-frequéd@™ cblfl 451 114. The signal split off is denodul ated by a
vari abl e-frequency entrancerheMsid3dckhaie,o B byael alle:{6rguEnmenheance

MODEM 133 inclu he, .vari.gbl e-frequency entra DEM 1331 _for.

denmodul at i ng an%%; & r FR& é-s?“r sfuehic ee‘% roafﬁgg‘%\/%%% ﬁ:l\%%% graﬁgld‘uef\é?clihg)

Di gital signals denodul at edd Iy fite embioabimreehitequientiyeeptresseetDEM 1131 are
radio-transm L qdhfOn L 08,1 Atk 04eqWRL €' kON p | SEFAN B Vi gn1ant enna

131 by an access radio -18- transceiver 13 1o signals fromthe radio
comuni cation termnal are Féfeiled Hyat Ad aEeaBsParddidl t¥aisei voP 232 via

the antenna 131saHéhatec bfen £9aMQY tRmihQ cditdi dals pseeal accbwadhgi tal
signals are then nodul ated .into %he entrance ra}(ljlo signals.b

t he.
VariaMe}frequeﬁﬂ/ er fndd pnpgssiment of the present in¥ention.

A control station 120 and base stations
(BS) are connected in a loop structure by the optical
fibers 30.

In the control station 120, signals that
are split off by an MUX/DEMUX 122 are modulated into
entrance radio signals (with frequencies fgsi~fasy)
by a variable-frequency entrance MOD 124, are
frequency-multiplexed by a selective-frequency
coupler 125, and are then transmitted to each BS by
an E/O 126 using the sub-carrier transmission
method.

In each of BS1-7, the transmitted signals
are converted into frequency-multiplexed radio
signals by each O/E 135, and a signal having a
frequency specific for each BS is split off from the
converted signals by a selective-frequency coupler
114. The signal split off is demodulated by a
variable-frequency entrance DEM 133; (here, a
variable-frequency entrance MODEM 133 includes the
variable-frequency entrance DEM 133; for
demodulating and a variable-frequency entrance MOD
133, for modulating). Digital signals demodulated
by the variable-frequency entrance DEM 113, are
radio-transmitted to the radio communication

terminal (MS) via an antenna 131 by an access radio



The output signals are frequency-nultiplexed by the selective-frequency
coupler 134, and are then transmtted to the control station 120 or the
other BS by an E/ O 127 using the sub-carrier transm ssion nethod. In the
control station 120, optical signals fromeach BS are converted into
frequency-nul tipl exed radio signals by the Q8 127. The converted signals
are split off into single-wavelength signals by the selective-frequency
coupler 125. Each single-wavel ength signal is denodulated into a digital
si gnal by the variaald eefirvequenty . enRearice sDEMal23. f an the MBHiis

communi cati ng Wetlhie: B35 o MeaeAtiol SLal ok d20oMO%) RS Lhkess

i nformation an entrance radi o_signal having the frequency f BS3, and
t hen transmts Fﬁélliﬁ)d‘HFaflé&eth‘g%éI 188 the2 B8 ah teAd aubddar At are

transm ssion. Thewrn veeﬂvfe&ecé\@llm\besaﬁgglteqm@ﬂgﬁe1tso CIONELIRIiGAl €a Wi t h
the BS4, the control station tro carrleé1 (that is the france

radio frequency) Br2thRedv&r tAHLH? H&é‘ﬁc ehf FANEEMIH L3R C it s the
entrance radi o fsrleﬁtmnswyla:\hmgaﬁimbﬂreecﬂmeqyehﬁi%emﬂmmhe }e0Drhdde. radi o

frequency havi g [ e gélt?ﬁ“se{‘ al%S%’re Oé%&@ntcra'?r?u”ﬂi tl@%e&“zg%e{dﬁg

signal to the BS4 usin -carrier PRI ransm §sion
t he control statellcmcn.‘iz@eccfmer@ﬂlsn@ytm@llerlem 1he, ward adre- frherjuency

entrance MD 124 .50, émfttfehetoc@mé Qostaldon 20; 6hange 8 rdesld natnep of
signals -19- fromthe BS3 to t he , that is, the swtching of A base

stations is achPeved, am &AQ H%?’rt}b%i?ﬁﬁthcﬁ Stlﬂe“b?é§érﬁr GIRRAMIGT 1@
described with mefteiesice to Fig.ll. Fig.ll is a diagrampartially showi ng a

schematic of a radio com‘runicatclhon S s %@lacg rgll W9 120

optical
signals from each BS are converted into
frequency-multiplexed radio signals by the O/E 127.
The converted signals are split off into
single-wavelength signals by the
selective-frequency coupler 125. Each
single-wavelength signal is demodulated into a
digital signal by the variable-frequency entrance
DEM 123.

When the MS1 is communicating with the BS3,
the control station 120 modulates the information
with an entrance radio signal having the frequency
frs3, and then transmits the modulated signal to the
BS3 on the sub-carrier transmission.

Then, when the MS1 moves and commences to
communicate with the BS4, the control station 120
controls a carrier (that is the entrance radio
frequency) of the variable-frequency entrance MOD
124, converts the entrance radio frequency having
the frequency fgs3 into the entrance radio frequency
having the frequency fgss, and then transmits the
converted signal to the BS4 using the sub-carrier
optical transmission method. Thus, the control
station 120 controls a carrier of the
variable-frequency entrance MOD 124 so that the

control station can change a destination of signals
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to the sixth enbodi nent of the present invention. A control station 140 and
base stations (BS) are connected into a | oop structure by the optical
fibers 30. In the control station 140, signals that are split off by an
MUX/ DEMJX 142 are nodul ated into entrance radio signals (with frequencies
fBsl-fasN) by a variabl e-frequency entrancegMOD 144, are
frequency-nmultipl exed by a sel ective-frequency coupler 145, and are then
transmtted to each BS by an E/ O 146 using the sub-carrier transn ssion

nmet hod. I n eachrelorBSind. pthe tly ansei bad sirel 85 ard LHWettad ddter
frequency- nmul tlgl exed radi.o s!ggal s by each O E 155, and a signal having a
[

predet er ni ned f P@Gfent2td o oPCHI@kfehe converted signals by a

sel ective-frequency coupl era &34 thrhembbdrialespl btf afiei preerdul at ed by a
vari abl e-frequen ent rance DE re. variabl e-frequenc trance
MODEM 153 i ncl uagl}scetrhel8\1}a§"|sab$%%f5’%éiq%€§cy’lécn r%%ég%%é’l\ﬁéwg? %gr(y' £

derodul ating and a vari abl e $geddenicy @ndiagemmipe ris3el Yyrshoddndiag) .

Di gital signal ssdemmgu ateds Dyr-18¢ ovabidl 1 E68QUANGY, SPLHANEE M 131 are
radio-transmtted to a radio communication termnal (M5) via an antenna 151
by an access radifo th¢ ahs&&ilyedmRgdiment 0o§i §hf sPFesetthel ruARG 10N -
communi cation termnal are gegghted bystheiantess0o had bdfansegitvieyndsS2 via

th t 151, d th ted intq digital si I The digit
20- "3 gnar's ar 45 ert En SR TBI P ALD 1RE et S PR Lo Gnkls TYt he -

vari abl e-frequengyt et t afiddeM® 39532. The output signals are nultipl exed by
the selective-frequency c I 1 |gqg tfansmoi dad

control station 120 or theogﬁhgﬁe gémby a%qéfﬁﬁ?gﬁléai?heggébggarﬁié$€
transm ssion. are split off by an MUX/DEMUX 142 are modulated into

entrance radio signals (with frequencies fgsi—fasn)
by a variable-frequency entrance MOD 144, are
frequency-multiplexed by a selective-frequency
coupler 145, and are then transmitted to each BS by
an E/O 146 using the sub-carrier transmission
method.

In each of BS1-7, the transmitted signals
are converted into frequency-multiplexed radio
signals by each O/E 155, and a signal having a
predetermined frequency is split off from the
converted signals by a selective-frequency coupler
154. The signal split off is demodulated by a
variable-frequency entrance DEM 153; (here, a
variable-frequency entrance MODEM 153 includes the
variable-frequency entrance DEM 153; for
demodulating and a variable-frequency entrance MOD
153, for modulating). Digital signals demodulated
by the variable-frequency entrance DEM 153; are
radio-transmitted to a radio communication terminal
(MS) via an antenna 151 by an access radio
transceiver 152.

Radio signals from the radio
communication terminal are received by the access
radio transceiver 152 via the antenna 151, and are

then converted into digital signals. The digital
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In the control station 140, optical signals fromeach BS are converted into
frequency-nultiplexed radio signals by the OQE 147. The converted signals
are split off into single-wavelength signals by the selective-frequency
coupl er 145. Each single-wavel ength signal is denodulated into a digital
signal by the variabl e-frequency entrance DM 143. \Wen the MS1 is

comuni cating with the BS3, the control station 140 nodul ates the
information wth an entrance radi o signal having the frequency fBS3, and

then transmts Eﬁa;m@al a&ﬁd tS"leﬁﬂa&N%thtﬂ'@edB§gt@1 tHe shbreardd efadio
transm ssion. Then, eye n the noves an comrences to i cate
Wi ih the BoA Aot eorY et oh. 580 St TP anen T In i rgsoMOPIaPa -
frequency havi mhd heutpequesntynbB3I3 dpe tmansplieixed usynghtehe sub-carrier

optical transm ssi0 2t hoc e..S ti e, e cqQntr he
vari able sel ec%ievleg?ggé’%eg%l;/é gtﬁg’lce% ?ggpsluéc? %Egt’ F"ﬁéeldB%Ee %@%Lt he
frequency fBS3 ftaranphititiany tof fthandonkhae l rekatien LR on rtdre e Fhdiro

signal having the fyeguerchoBSd P Bese@UEQL rIledl i 0PaA4R i TSN .
wi t hout any operation on switching of frequencies, the control station can

change the destination of $Pgidls FPBAhITe BES HiPRhiiBs4,°RhéCere

switching of BSignathki euwesim Aasevens haerbath eealrtafd t hetpresent invention
is described with reference to Figs.12.and..13. .-21-. Figs. 12 re

i agr ans. par t alT5F SAERENG LA Ao B L A% RS TR AL 610 S5t b
according to th&€seveoniveantbedi segnalst hegpreséatt afwenhiton. Thi s

fﬂgog lrjrg?tershomgitr{@lga@%\;@ft&nb%% ggghgl%or@ynit%%ti on term nal noves from

selective-frequency coupler 145. Each
single-wavelength signal is demodulated into a
digital signal by the variable-frequency entrance
DEM 143.

When the MS1 is communicatingwith the BS3,
the control station 140 modulates the information
with an entrance radio signal having the frequency
fss3, and then transmits the modulated signal to the
BS3 on the sub-carrier transmission.

Then, even when the MS1 moves and
commences to communicate with the BS4, the control
station 140 still uses the entrance radio frequency
having the frequency fgs; for transmitting using the
sub-carrier optical transmission method. At the
same time, the BS4 controls the variable
selective-frequency coupler 154 such that the BS4
uses the frequency fgs3 for splitting off, and then
receives the entrance radio signal having the
frequency fass; from the control station 140. Thus,
without any operation on switching of frequencies,
the control station can change the destination of
signals from the BS3 to the BS4, and the switching
of BS is achieved.

A seventh embodiment of the present
invention is described with reference to Figs.12 and
13.



1 to the Custer 2 over the comuni cation network organized into a cluster
structure, and Figs.12 and 13 show the aspects of uplink and downli nk
controls, respectively. In Fig.12, when the MS1l is conmunicating wth the
BS6, the BS6 transmts information fromthe MS1 to a cluster control
station 1 with the wavel ength 2. Msl. Then, -mhen the MS1 noves and changes a
cluster in order to commence to conmmunicate with the BS2, in this

enbodi ment, the cluster control station 1 in the Cluster 1 then transmts
signals sent from the MSl Badsi.rtznded fl3 &he cdimsgeamsorpa ot igtldty on 2

inthe Ouster 244, 1he conldiel: $Lal ban 160, 4i phe ohlie,SATR CWRYel SN0 By LG

as one used by th or transmtting before t e novenent

When the wavel eride Adimg s e Beved s embpd iftRn o st 8h e PEhReBENt r ol
station 160 then4elAa¥$omnd transmts signals sent fromthe M51 and carried
on the wavel ength 2. M51 from t he cluster contr ol tion 1 to the chuster

control station 2 without EBhferdiihgd 6F“Vh%e?ﬁﬂﬁﬁh§: WEA SEnd R eFBRgt h
; LMs1 is being usgilibncomhenGdst bn2t etrinel wabtmol est dtricon t150 Qhenteenverts

t he wavel engt h %:Ngiafgm:gfon%ghe cIus%get%fntrolmanfgég%ﬁ% N0, &rk

wavel ength 2. Ms1- s mot> used ust er and en transmts the
converted signalmganigied dinist er cdonstelr staniotuge , Thew Fiigs h&2Gkndt er 2

that the MBL MDVeS sijdy Gind s B2kl 82sabus A 9 ASeRL s FIORGNe: 4B,

the cluster control station 2 wth the sane wavel ength | Ml as one
used by the BS6L§SEeGEtierely - for transnlttlng to the cluster contro
station 1 before the novenent rafy.tie, Ml enl RhleherTasies tdf@hmuhhe:a/\ayet;ength

e P "9 DS R U RE o S D RS o e bV e
MS1 to a cluster control station 1 w1th the
wavelength A ys:.

Then, when the MS]1 moves and changes a
cluster in order to commence to communicate with the
BS2, in this embodiment, the cluster control station
1l in the Cluster 1 then transmits signals sent from
the MS1 and intended for the cluster control station
2 in the Cluster 2 to the control station 160 with
the same wavelength A ys; as one used by the BS6 for
transmitting before the movement of the MS1.

When the wavelength A yus: is not beingused
in the Cluster 2, the control station 160 then relays
and transmits signals sent from the MS1 and carried
on the wavelength A us: from the cluster control
station 1 to the cluster control station 2 without
converting of wavelengths.

When the wavelength A us; is being used in
the Cluster 2, the control station 160 then converts
the wavelength A us1 sent from the cluster control
station 1 into a wavelength A us;r that is not used
in the Cluster 2, and then transmits the converted
signals to the cluster control station 2.

Then, in the Cluster 2 that the MS1 moves
into, the BS2 transmits signals sent from the MS1

to the cluster control station 2 with the same
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aMSI that i s not be| ng used in the Custer 2. The radi o comuni cation
termnal can thus switch of clusters and of base stations, with achieve a
seanl ess handover between clusters. In Fig.13, when the MSl is conmunicati ng
with the BS6 in the Custer 1, the BS6 receives information fromthe
cluster control station 1 wth the wavel enggh X Msi. Then, when the M5l
noves and changes a cluster in order to comence to communicate with the
BS2 in the Cluster 2, in this enbodinment, the cluster <control station 1 in

the Auster 1 then dfangwd sy M§59£‘§|§n'e”h%®f%§0£héhgsl\§5¥nt @ thecBg21i n the
Cluster 2 via the control station 160 with _the sarreovvae/ fn%th LMVBI _as one

used by the cludtd THAPFBIITELAS &P 1¥6r bRttt Gy &86°Befor e
the novenent obetﬂreré/sthe\/\heo]vehervvavelfertgtdw MSirs, |Isn ntolnebelamga uskdt in

the Cluster 2, t econtr n160t nre S, and,tr m ignal s
sent from M51 aﬁ: carn% a}%he P1/§étveF'etr%%tlhn 'ﬂ%edfromtgih ¢ ués e? gdntrol

station 1 to tﬁ@%l%%?erlﬂcctrh?oplsltsaﬁién 2 biamend teorivieet FAgNaEs to

wavel engt hs. Wighd h@l%\ﬁ%xenc%htafd@,stﬁta%mgz uzed 1 r‘théhﬁa@e‘{%ﬁ% t# the
control station 160 then converts the wavelength .1M51 sent fromt

cluster control '1ssrat itghat st 1@ hebRaVEd engeR RIVsED St HakU s Eemot2 bei ng

used in the d uster 2, and thenrkHdRrs Bohtnimecatdrmerdethn Shgnat ant ©htilse
cluster control t|ﬁot2 The, cl ust er i.on 2thenrbtransmts
he

i gnals | ntended 1ot B r Rk Er S nE 55 B48s S Ehdh . A ST NEe
the BS2 with whiachs¢amlensl handerrent by teemmintéatstrgrsThe BS2 t hen

converts the received signalg kngo 3gr@ Snhavud ¢t heg a&&ﬁﬁﬁnﬁ%}?iﬁ% radi o

comuni cati on between the e radl o communi cation termn

frequency, and¥tieh EBE cﬁ&‘f‘ah@m‘ﬂtetﬁéuéd?rﬁﬂéried tHhgnBF§ receives

information from the cluster control station 1 with
the wavelength A ys:1.

Then, when the MS1 moves and changes a
cluster in order to commence to communicate with the
BS2 in the Cluster 2, in this embodiment, the cluster
control station 1 in the Cluster 1 then transmits
signals intended for the MS1 to the BS2 in the Cluster
2 via the control station 160 with the same
wavelength A us; as one used by the cluster control
station 1 for transmitting to the BS6 before the
movement of the MS1.

When the wavelength A ys1 is not being used
in the Cluster 2, the control station 160 then relays
and transmits signals sent from MS1 and carried on
the wavelength A ys; from the cluster control station
l to the cluster control station 2 without converting
of wavelengths.

When the wavelength A us; is being used in
the Cluster 2, the control station 160 then converts
the wavelength A us: sent from the cluster control
station 1 into the wavelength A yus;: that is not being
used in the Cluster 2, and then transmits the
converted signals to the cluster control station 2.

The cluster control station 2 then
transmits signals intended for the MS1l with the



the MS1. The radi o communi cation termnal can thus swtch of clusters and
of base stations, with a seanl ess handover between clusters. Although, in
the context of the above-nentioned enbodi nents 1-7, the WDM couplers are
described to include a coupler for combining and a coupler for splitting
off in some cases (for exanple, Fig.4, Fig-8B,- and Fig.8), it is an
exenplified description to enphasize a function to conbine and a function
to split off, and a single WDM coupler provided with these two functions
can be enpl oyedavAllssngahpl ugﬁldarylojmbaseosttatéOBSZamdtah ehitcholtiséat i on

that controls tﬂ@lp'lusr %h&%eﬁt?ﬂs%onﬁﬁ h%’é eTﬁ%”rheé‘é ednwth the

sub-carrier optlca transm ssi o e ra o signals for m)blle
communi cation | ASPYAFr e the iR FaAYEd i gnagdigynhnEo Ad HEALE| By bBve,

according to thenhecerbedis®ntsdior (&f rtafaelcpr@&ﬁxﬂbnllra@mbﬁnbeltuetm tmet wor k
system of radi o_base st gtl ons. .in which t luralit Jrgage stations and

the control staPPod™d hae Eé‘ﬁjtlr%lcsorf”ﬂB§éon?a% oBrLer PRAGEED  usi ng
t he wavel engt h aukdt iy exi pgdirans FasisEmONt s methkod; o aveavad &ngt Yniad sastsé gned
to a comuni cat | )\ ween the base station and the radi o comuni cation
termnal, and en the hobile term nal noves and the sw tching of base
stations arises, wavel engt Hsheasealdipo¢ommamsidasiom bt rmifror hetd mrtliws base

stations and CQQErtQJh b at 'c%?sé‘é‘%sc%cﬁoyfe%ég t@%taﬁﬂ?n@nwlodh &4-

station can dispense with any_ operation o svmtc ing, resultingin a
sinplified cont BERTOHRT &t P@ﬁ‘dW§6 B LRBBPyiTgi §GB*Sarri er opti cal
transmssion to control fregueRehesh Of iaulritar eberex®©nNothithdiet work system

of radio base st %tl Onsrheltltéelonéa e?'\nfbfoe 1me§1t%bt Al ped he WDM couplers
are described to include a coupler for combining and
a coupler for splitting off in some cases (for
example, Fig.4, Fig.6, and Fig.8), it is an
exemplified description to emphasize a function to
combine and a function to split off, and a single
WDM coupler provided with these two functions can
be employed.

Also, a plurality of base stations and a
control station that controls the plurality of base
stations may be connected with the sub-carrier
optical transmission with the radio signals for
mobile communication instead of the entrance radio
signals.

As described above, according to the
embodiments 1-7 of the present invention, in the
network system of radio base stations in which the
plurality of base stations and the control station
that controls those base stations are connected
using the wavelength multiplexing transmission
method, a wavelength is assigned to a communication
between the base station and the radio communication
terminal, and when the mobile terminal moves and the
switching of base stations arises, wavelengths used
for transmission of information in base stations and

control stations are controlled so that the control



Further, by applying these enbodi nents of the present invention to a
network organized into a cluster structure, a highly scal abl e network
system of radi o base stations is achieved, and the radio conmunication
term nals can roam anong the clusters. An eighth enbodi nent of the present
invention is described with reference to Figs. 14 and 15. Fig.14 is a
diagram partially showing a schematic of a radio communi cati on system
according to the eighth enmbodinent of the present invention. During

perform ng softshardaygrcad i Q}Béhsesﬁﬂttl‘f @MY @piéfl:g’ceolﬂmblf' Sw3tratH
converted into two resgectl ve opti cgslghggal s i nde endentlﬂy. .at two ase

stations. The cBREFHEEPEtitdh F edd™P o tBPs (e EWSE Popt i cal
signals in order to achievelbandimserappdgarmy ngub&ctatwrabave)m‘emt:iadned

enbodi nrents 1-7 r?fner ?gt qu]eg% %ependéic@re | a%i)__:lvdebag trr}a‘L Ir2§1tro|

station 201 at 5 ne ng on at ase tation ey are
converted, thesa thamétalor gnasteareh mdwedbatset et shensecei®er in

the control statbonR sipeecttheys hgue atitfegsame wavel ength. This m ght cause
interference between these signals and nake it difficult to establish

communi cations. In this enbOdFHBRE - PYhaPeHor N Jat e §8eRBLA idRRAF St i on i s

performed in atﬁ@bwgéhts'[lag@eﬁi:ﬂd?ﬁ @@t hcalleﬁve@ekvio&ggaldevb@e idto
Fig.14, a control on 201 ang a_pl ur of base atlo é gferred to
4 D

7 BSL. BS7 her 81 RATBr STad G kARSI 0)% ahé hcEfad At 1
structure by opsy(sajemld»ér raalblcesaaé'daesw\ﬂncsnsappl ket heved ,f endexanpl e.

The base statioBais o PLBYhSM L0: 986N CELh ;310 £ORLEOLS, LAdbRon

he, .
conmuni cat i ons vv|t 0O communi cation termna that are [ oca eﬁ within
each cell. Any F}b‘@fd?rseptlcal fi bers or any optlcal fibers with arbitrary

An eighth embodiment of the present
invention is described with reference to Figs.1l4 and
15. Fig.l1l4 is a diagram partially showing a
schematic of a radio communication system according
to the eighth embodiment of the present invention.

During performing soft handover, a signal
sent from a single mobile station is converted into
two respective optical signals independently at two
base stations. The control station receives and
monitors those two optical signals in order to
achieve handover. According to the above-mentioned
embodiments 1-7, although these two optical signals
arrive at the control station 201 at different times
depending on at which base station they are converted,
these two optical signals are received at the same
receiver in the control station since they have the
same wavelength. This might cause interference
between these signals and make it difficult to
establish communications. In this embodiment,
therefore, a process of equalization is performed
in a subsequent stage of the optical receiving
device.

In Fig.14, a control station 201 and a
plurality of base stations (referred to as BS1-BS7

hereinafter, as an example) are connected in a loop
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performance may be used, and any interval between base stations may be

enpl oyed. Also, it is assuned that the control station and each base
station mutually comunicate in optical signals using the wavelength

mul tiplexing transm ssion nethod. The control station 201 includes a
controller 202, an MJX/ DEMJX 203, a vari ablg-wavel ength |ight source 204, a
VWDM coupl er 205, an optical receiving device 206, and a diversity

equal i zer 207. The controller 202 controls comunications between the
network of the basaicshaki s ¢BS1-RBY/) fibalr ate#besagedhy wWhaet dontr ol

station 201 and_the external co ni cation netwark t hat_.i . backbone
networ k). The I\/ﬁ?/pgé\ﬁé( %ﬁes‘pl ﬂgg o‘?’fa%ﬂtei'pl ed bélséanasltsgfr:éggll vle% from
t he backbone nepworkidedd inmeacpl ekl shgdaleonbrbd s randadtted to the

backbone net wor %-on}@@nyeytq%r?gma\iee'her&gé{fib' %tmn%@me%t%oo‘l% feupparding N

types of mavelen?éis 1-N) converts an electric S|gnal to be transmtted
into an opti cal theitgnarehadd syt adwaidet khpt IfaPecFeild f oA achY®@&std hati on

nobi | e station. ol i 8aler epassiimmd dhpto p i ebnglkke pevel enghhaird iassa gped to
each nmobile station, and the varjable- veleqpth |Iﬁht sourge is also
I

provided to accBffoddfBaB&Eh MaYePendtied  RRT iA0Y R WREYabI BSNRFBngt h
| i ght source i sbaweowWidedibesTeely the auppoyed maxd wm, ndurbers afs sumbdl e

i anal's o he ¢ CAa £ 6 ARG LI TIor ST e 850t s SEnd B TEE off a
recei ved conbi negit wdl lyalcogingmal ciatteo s nglpd-iwav k| eagina bpt heding stiyaal s
split off by wayelkangtAqtFe@PtigAle £ LAET Wrih SRYisGE A06mbhaloq i ncl udes a
plurality of optical recCeivers receives . )

The control station 201 includes a
controller 202, an MUX/DEMUX 203, a
variable-wavelength light source 204, a WDM coupler
205, an optical receivingdevice 206, and a diversity
equalizer 207.

The controller 202 controls
communications between the network of the base
stations (BS1-BS7) that are managed by the control
station 201 and the external communication network
(that is the backbone network).

The MUX/DEMUX 203 splits off multiplexed
signals received from the backbone network, and
multiplexes signals to be transmitted to the
backbone network.

The variable-wavelength light source 204
(supporting N types of wavelengths 1-N) converts an
electric signal to be transmitted into an optical
signal having a wavelength specific for each
destination mobile station. It is here assumed that
a single wavelength is assigned to each mobile
station, and the variable-wavelength light source
is also provided to accommodate each wavelength,
that is, the variable-wavelength light source is
provided to meet the supposed maximum number of
mobile stations that can be accepted.

The WDM coupler 205 combines optical



and converts the single-wavel ength optical signals split off by wavel ength
into electric signals. It is here assuned that a single wavelength is
assigned to each nobile station, and the optical receiving device is also
provi ded for each wavelength, that 1is, the optical receiving device is
provided to neet the supposed maxi mum nunbegg of nobile stations that can
be accepted. In other words, optical signals that are converted from
signals transmtted froman identical nobile station are converted into

electric signalssdyaap itdeniécal arpaei veed irrae&agctdlv@fgtenm ch base
station transmts LPngh of .t hose %Ptlc l The div r5|t equgllzer

207 is provided"3{bseRE&MTy €8 ﬁ@ﬁbﬂc‘cé’l fe%elr\?lcr‘iag“ﬁ% Anpng
signal s recei ve@petmdcaﬂ)n\sergxealll Atnd el efhyile - wagaalwgtheomt\necrslt y

equal i zer 207 c%rl‘%trﬂgj? \?yljtﬁ gna %ng%rle 95 froman identical nobile
e sane

station, that is vel'ength at ~ the I nput stagle of the
control station 201, in ord’éhe tap eyaali Z@Qﬁévrl@céldléﬂlgegn?aﬂg R&@thg

arrived at  diffigfeniqbsMeSp11AkKs DY thhe Hagn statl Q@&%Zv@§sa@e@@imég, a
configuration of each base station jS then described. i s.assuned._that

every base stat @i IRRVERE SR c%h’f‘i?&;ﬁr‘é’ta}‘b‘ﬁleﬁé?cq"?‘ %Elgf‘&t S THaSS a VDM
coupl er 208, ansqutitabfrebg warv@08ngam ancesse lieadi Oitr ahigee ver 216, an

antenna 211, a r.adio transceiver.,?2 an_access l\/qé)E .

vari abl e- wavel er%‘gs[ lﬁeﬁe S 2 %Iﬂ?gercgf% ’aTﬁén cY,’oauvpﬁ3 n?%j& %SI iat(g'sS ®&nd
takes 27 in aw cqﬁd:hatnoénghal shati hgn a aave| Eengt hpspera i ceCfeovVLhe base
station anong t x&ér% ned opdjc 'rovsicﬁJg S%otzf IS %%%Ji@ﬂb%e Oﬁgéw

station 201, an I nes optic n be transmtted contr ol
station 201. Thésopfclhc%loﬁfeh@?&ef-’em‘ﬂe’églG@/@Elﬂﬁ |lé‘>aPrOVlded tO meet

the supposed maximum number of mobile stations that
can be accepted. 1In other words, optical signals
that are converted from signals transmitted from an
identical mobile station are converted into electric
signals by an identical receiver, irrespective of
which base station transmits each of those optical
signals.

The diversity equalizer 207 is provided
subsequently to the optical receiving device 206.
Among signals received and converted into electric
signals, the diversity equalizer 207 combines only
signals that are sent from an identical mobile
station, that is, that have the same wavelength at
the input stage of the control station 201, in order
to equalize the received signals having arrived at
different times.

Taking the base station BS2 as an example,
a configuration of each base station is then
described. It is assumed that every base station
has the same configuration. Each base station has
a WDM coupler 208, an optical receiver 209, an access
radio transceiver 210, an antenna 211, a radio
transceiver 212, an access MODEM 213, and a
variable-wavelength light source 214.

The WDM coupler 208 splits off and takes



signals taken into by the WDM coupl er 208, and then converts theminto

el ectric signals. The access radio transceiver 210 includes a radio
transcei ver 212 radi o-comrunicating with the nobile stations via the
antenna 211, and an access MODEM 213 nodul ati ng and denodul ati ng t he
received signals and the signals to be transmitted. The vari abl e-wavel ength
| i ght source 214 receives electric signals received fromthe nobile

station and then converts theminto optical signals having a wavel ength
specific for than mﬂﬁbptgwﬂhcmigBemwkadésgﬂaﬂmgveﬁengﬁmasnﬂciﬁiche

above- menti oned¢ ftl_lggr@ ,S!{E@&Eg}p@m%‘g{&}'@Qédco'xxﬂ}fr‘iéﬁr%%é}é@t may

occur during han over SCI’I Is a schematic diagramto
explain the ti ﬁé%#*éréﬁ@é‘%rﬁhﬂtﬁﬁ&/ %%‘Eu@etlhrﬁ G PeEERde, SERt 10 bk  not

provi di ng di ver ginldy @&Mgllh@sngo;p@&tc%u Ns i §AR 160N § ObeSttatd WOmikr & gedS, for
simplicity, it _is assunmed that the Ie station M5 is under handover

bet ween the bas&h& a¥PBHEE3 Sd%?lttlﬁ’é‘ station BS2. In case of nobile
stations comunicating vi arhbeopaseadt atelccmiBSt 20 bhatecedamamigetioal

conti nues thrOtrJ h theagaggk tatllnqcno EbSZ H'{l Wlbr[]'lecou %%E?%ﬁb%n Egtrol %?%ti on

(hereinafter, as a'routelr toarriv e co
201. In case ofconnmressttétﬂrmnsnc@mmhecamlng yvigneHes base station BS2,

that conmuni cation continues,Lhfodgh 5 EB%lQﬁ%%é&@&é@Qe@% 1(0h§h%‘lﬂ?cié§r
referred to as a route r2) to arrive at the control station 201. The

control station2202dAEcErGes 3¢ Yrars? 1 2gr 2 dpRsHMTHPG AT t e whhhethe and
signal s passed midyoughsthe i evid ahd hsensaﬁaat lzmeL agddmani a@se s and

conpares the qu Ioit I(zé Qoth C nnec;tll ons Jn, or 1 erform handove& For
si mpl i fying hergl, R%M b 1@051”&6{’5?30 gCFPé{,C{ T)%&P rg g%héﬁé’%‘f?
represents signals and the signals to be transmltted

The variable-wavelength light source 214
receives electric signals received from the mobile
station and then converts them into optical signals
having a wavelength specific for that mobile
station.

Before describing the operation of the
above-mentioned configuration, the above-mentioned
interference that may occur during handover is
described. Fig.15 is a schematic diagram to explain
the time difference that may cause interference, in
case of not providing diversity equalizing parts in
the control station. 1In Fig.1l5, for simplicity, it
is assumed that the mobile station MS is under
handover between the base station BS1 and the base
station BS2. 1In case of mobile stations
communicating via the base station BS1, that
communication continues through the base station BS2
and the base station BS3 (hereinafter, referred to
as a route rl) to arrive at the control station 201.
In case of mobile stations communicatingvia the base
station BS2, that communication continues through
the base station BS3 (hereinafter, referred to as
a route r2) to arrive at the control station 201.

The control station 201 receives signals



conponents necessary for transmtting and receiving signals, except the
coupler 208 and the antenna 211 in the base stations BS1-BS3. As descri bed
in Fig.15, it is assunmed here that tl represents a tinme required for
transferring signals fromthe nobile station M5 to the base station BSI,
t2 represents a tinme required for transfer+ya8ng signals fromthe nobile
station M5 to the base station BS2 , t12 represents a tine required for
transferring signals fromthe base station BS1 to the base station BS2 via
the route rl, apdssedephesegs thei mowequirdedidr stigs er piasg sdgnal s

fromthe base Skﬂtf&mﬁsghéorgn%ecqrﬁ rof shatiMe2Qine aathenbautesr§! and
r2, whereby a total time required for transferring via the route r| equals

to t+tl+t12, andR& £6MRA2%§ br%&lLHarJthﬁ’o‘Pf 99%%&%???&@'—%/?%%%%%% r2
equal s to t+t2. tbheyef poem evandédtiewgh transm tted from the same nobile
station M5, atinme lag 0 t= 1(tl+t1%I tZl ari.ses for _ar |va# at the, control
station 201 between the si an% SYPREhEY L8R &9 Cand™ £Hed st gndl £3H 20t he
route r2. The ttchiescukqupered t301r ansferehknstid;e hpd retd?e aeetwal ues t hat

al ways vary bec@‘é cfr;] SEE n BQS! téaOPyBES Eht,erQHan' E‘tﬁ{%i ?Hd'\@ecteq%lcrpgd' tion

of installation ase st at| on and a actors of
conmuni cat i on eﬁ\;tlgrfmﬂfr%ntexqfﬁ@rteftdr% copplieg @lof& iaqudtthe astemild shl i he

above tine-adj yst et . pAs dessgzgtggql@bpy@ BSice both si gnal S routed in
the route rl and the route r2 have the sane__ 29 _wavel, en thoigqsignals

interfere with each other 7% A8RCHPOEHEY ELGiet- it tife éc?r\’t"}%qi 5%ion as
the result of theabaversntessad s ian® ineg. recﬂﬂﬁﬁ:%fcbl’f@,r aviedn & feughi sef t

nANGOVer |1 BOMLSL Y cLREE VARSI SLO0R v S TVl AV e
station BS1l, t2 represents a time required for
transferring signals from the mobile station MS to
the base station BS2, tl2 represents a time required
for transferring signals from the base station BS1
to the base station BS2 via the route rl, and t
represents a time required for transferring signals
from the base station BS2 to the control station 201
via the routes rl and r2, whereby a total time
required for transferring via the route rl equals
to t+tl+tl2, and a total time required for
transferring via the route r2 equals to t+t2.

Therefore, even though transmitted from
the same mobile station MS, a time lag A
t=| (tl+tl2)-t2| arises for arrival at the control
station 201 between the signals via the route rl and
the signals via the route r2.

The times required to transfer tl, t2, and
tl2 are values that always vary because of the
position of the mobile station MS, the condition of
installation of the base station BS, and any other
factors of a communication environment. Therefore,
it is difficult to accomplish the above
time-adjustment.

As described above, since both signals

routed in the route rl and the route r2 have the same



qual ity of connections, establishing and nmaintaining conmunication during
performng a soft handover may be difficult. The diversity equaling part
207 is provided to avoid such difficulties fromarising. Wen optical
signal s having the same wavel ength are received, after these signals are
converted into electric signals by the optizal receiving device 206, the
diversity equaling part 207 equalizes the converted received signals. Since
all signals including the del ayed waves are equalized by this process, the
above- nent i onedwianteerd g ehce tho s @l gied 1 sand ttdref direevitty egffrectt her

obt ai ned, wher ghy e 8#)%‘ 'ctayl O.f:eﬁ%rinﬁé:f' 98 'tr}Pé e@éﬁ%r hes pperiaid ogsof the

radi o communi cati on em shown in Fig.14 wll now be then described. It
i s assumed heretthl‘?atr‘%ﬁ‘éllé &% the r?db?‘i’% @P&’c‘ibﬂgedlvsill%ﬁd RS2, and the

wavel ength 2 M#thies @sskanedvich ttﬂwu@nbsbetsh@tﬂ&@vwll@abmm@l@pgth
specific for the M8l and %Fe wavel e fq; a Ms2 is assi.gned égghthe nobi | e

station M82 as TRESHEUENENGER SPpEAS l?o‘?h?hﬁokl/éf rllta d e 'hdw t hat
the nobile statwdm tMel neutecaeaslti hha selhle wndes aodtmon idb tieg blse

staﬂ(wlBSB./\§5@14t$r?@5@5$ggcé¥ %Qe @y%ig%%gﬁydg J_viathe

backbone net wor received y'the con in the contro
station 201, am@urstah@mnfge@qrmnuheqﬂmmmrm mfprmsm i §i gnal

intended for thgymbiée alAl 98 MBk4#schhen split off by the MJUX/ DEMUX
203, and is converted into the optlcal signal having -30- the wavel ength

XVBl by the variabl e-wavel ehgehd Jdﬁ%¥ﬁéﬁyédﬂi%élEGﬂg ARELt Pdhksnt §sion signa
intended for therowibiée satdwniiBEuch thed fraanbl 0ee swifitosi gmalgn@aw ng

other vavel engt i3 by Lfie; YOV GOURl 1 s 2083 A el JLRDMLELEL By he gont ro
received, after these signals are converted into
electric signals by the optical receiving device 206,
the diversity equaling part 207 equalizes the
converted received signals. Since all signals
including the delayed waves are equalized by this
process, the above-mentioned interference 1is
avoided, and the diversity effect 1is obtained,
whereby the quality of connection increases.

The operation of the radio communication
system shown in Fig.l4 will now be then described.
It is assumed here that there are the mobile stations
MS1l and MS2, and the wavelength A1 us: is assigned to
the mobile station MS1l as the wavelength specific
for the MS1 and the wavelength A ns2 is assigned to
the mobile station MS2 as the wavelength specific
for the MS2.

It is assumed now that the mobile station
MS1 is located in a cell under control of the base
station BS3. A signal transmitted for the mobile
station MS1 via the backbone network is firstly
received by the controller 202 in the control station
201, and is then fed to the MUX/DEMUX 203.

The transmission signal intended for the
mobile station MS1 is then split off by the MUX/DEMUX

203, and is converted into the optical signal having



The transm ssion signals for the nobile station MS1 that are passed thus

t hrough the network of radio base stations are split off and taken into
the WDM coupl er 208 in the base station BS3. Then, the transm ssion signals
intended for the nobile station MS1 are converted into electrical signals
by the optical receiver 209, are nodul ated_fy the access MODEM 213 in the
access radio transceiver 210, and are then transmtted to the nobile
station M5l via the antenna 211 by the radio transceiver 212. On the other

hand, a signal %%nsvm&%n Qm,Uh éﬁeSR,aath@lwa%éxéﬁ?l%recei ved
by the radi o transcei 'g cess radio transceiver 210 via the

antenna 211 in PREURR S?tua‘ﬁ%n i s denpdul ated by the access MODEM
213, and is then transmtt'Eﬂetheah@mmsablresweéBngmhenmdcﬁad;rs‘olmece

214. Then, the S Si gngl ;sent t he, nobi tion IS
converted into }gn o%tn% c%fc%r%slognaﬁghaw ng b 3 wca(\)/rg ench W§ILV§ Sblg&%}s
vari abl e- wavel ehgmraptqtﬂaers‘@aveel @T.L@‘LthlssbyohbienﬁaM byumeelwﬂ\@&o@mér 208,

and is then traggmeggggﬁq#e%{@ gsontnal  shatd oM 201 J4si g bhe wavel ength

mul ti pl exi ng transm ssi Then, the transnission signal sent from
the nobile station M5l is sPRPt tERM HRESEdEH $h9631t-‘hef‘¥/\Dl\/EEGU}5‘I°é?112%5 in

the control stakicer 264. Mé'be@hafthsrtergagryes&ltqm@tgmﬁbu@%mthfer a@twdek nobil e
station M5l is C(%nvercfed into an 8‘Iectr|c %rlc]a agg 'S t@e transferred
to the diversit§i-SEIEQRFFTer T2 ﬂ%’g/stﬂﬁeoﬁ t Fetef 08 ]a ShEPER the
optical receivi npedaibMecdp Idat 208 tive apie dakser exsitveons@escd fic for the
g N e the LIRBAT SO SLAM s S0l 60n 10E TRl Fashal i on

MBSl is equalized when there are onen
differences in for the mobile statlon MSl are converted into

electrical signals by the optical receiver 209, are
modulated by the access MODEM 213 in the access radio
transceiver 210, and are then transmitted to the
mobile station MS1 via the antenna 211 by the radio
transceiver 212.

On the other hand, a signal transmitted
from the mobile station MS1 is firstly received by
the radio transceiver 212 in the access radio
transceiver 210 via the antenna 211 in the base
station BS3, is demodulated by the access MODEM 213,
and is then transmitted the to variable-wavelength
optical source 214.

Then, the transmission signal sent from
the mobile station MS1 is converted into an optical
signal having the wavelength Aus1 by the
variable-wavelength optical source 214, is combined
by the WDM coupler 208, and is then transmitted to
the control station 201 using the wavelength
multiplexing transmission method.

Then, the transmission signal sent from
the mobile station MS1 is split off and taken into
the WDM coupler 205 in the control station 201.

Then, the transmission signal sent from
the mobile station MS1 is converted into an electric

signal, and is then transferred to the diversity



t he sane- vvavel ength Si gnal and is then transferred to the MJX/ DEMJR 203.
Then, the transm ssion si gnal fromthe nobile station M51 is nultipl exed,
and is transferred to the backbone network via the controller 202. It is
here regarded that the nobile station MS1 noves froma cell under control
of the base station BS3 to another cell undgy. control of the base station
BS4. As described above, during handover, each of the base station BS3 and
the base station BS4 converts the signal received fromthe nobile station
MS1 into the optddgighlsizerak oayynghd kg vavehengicl i\, f@adMsrlamsfehe t he
optical signal to the.control statl n 201. T(?i gﬁnttr ol gl on 201
near - si mul t aneoH §* F8deilRse 5V gRA s ?8ﬂlf:§d 3 & bjaie Cat9Rh*B&3 and

signals routed \ueecéIi]eettassq:)eeﬁ&tlld)nchMthfmdnmellteOT@thhé. gyal ity of both
connections. The optical si | h g v o S I.ed
fromthe base station BS3 agg% ae/}légt F%EI%S%EL haV| (ghyge \/\%rar\?;glfe%éth

' LMB1 transmitt&d € roabiRe Isdset spat W BS# %quﬁ\lé Zgedt¥bencdhene 8r&tion

201 with the tingmhf EERENGEes Bt 2 @) NRYS VA €S, + 2% RSCE EBRE AROYE; nAl |
recei ved signal s having the wavelength 1@51 are converted into electric

signals by the %S Yper l’:’él"er]e%%g\’f@r s lighyak pet? § veS of P GRi ERa SR §65t i on
transmts each afo thn%mng[mtmuxT@Ogonverted electric si gnal S received
-32- fromthe nmobile statio handover _i.ncl udi.n ed waves

ugg oI er J.n g deI
are equalized by the diversi Pff equafi Fre Do L5584 Hbse eala ov& Sifice the
signal s transm tadol i eomttatei onmobidle ssammmeur@ex Aaddaver are t hus

equalized irrespechLye fed NEGUEH ML GRKBARF SHALLYYL £ NOSE the
controller 202.
It is here regarded that the mobile

station MS1 moves from a cell under control of the
base station BS3 to another cell under control of
the base station BS4. As described above, during
handover, each of the base station BS3 and the base
station BS4 converts the signal received from the
mobile station MS1 into the optical signal having
the wavelength A us:, and transfers the optical
signal to the control station 201.

The control station 201
near-simultaneously receives signals routed via the
base station BS3 and signals routed via the base
station BS4, and monitors the quality of both
connections.

The optical signal having the wavelength
A us; transmitted from the base station BS3 and the
optical signal having the wavelength A us:
transmitted from the base station BS4 arrive at the
control station 201 with the time difference that
always varies, as described above.

All received signals having the
wavelength A yus; are converted into electric signals
by the same optical receiver, irrespective of which
base station transmits each of those signals.

The converted electric signals received



S|gnals pass the interference due to the tine difference of arrival at the
control station can be elimnated, and the effect of diversity can be

obt ai ned. Therefore, during handover of the nobile station, the control
station near-sinultaneously receives signals transmtted fromthe nobile
stations in order to nonitor the condition o0f,_ connections to perform
handover, while signals transmtted fromall possible destination base
stations of the handover are equalized rather than only a single signal

from ei ;her of ! tfhébrm%sé mcﬁalﬂ@ﬁéfaﬂtl:&ﬂM@qS@rﬁielﬁﬁ irﬁrﬁd@eb&}glﬁam@ﬂn@s the
recei ved signal . .Consequent|y the qualit t el ephone_speech can
retai ned during % ‘i‘aﬂ WavFFe?p%%t%ﬁélaolflfﬁg &&SIY’P% 8a’“ﬁ'oe‘?5f"1égl¥ovement

of the nobile sthaiabmzamd mher afsaocle)sSrcﬂbddleabommunl cation environnent.

Al though it is described th ﬁiév rs r;[é'l gqgerarﬁg{l 2QL Qeqyggfnzletsn@l I

signals transmtted fromt on un andover 1n
context, the diwerlsitg se‘qelalllozeMSZO?lnmyr heqab vee ameytbheseausilghagd with

the known aspectlnaélg g%ttuqﬂelefortdrﬁfoﬁghf Wﬁl’“@ﬁ bW Easeathe Muahbky of

communi cation. Fig.16 is a diagrampartially showng a schematic of a radio
communi cati on sysi®EM AEcHAf g tHE et AFSET PRBBdidtEht TOf thke iB8ent

invention. Thi %ilemb@elbm dpsnarssoafll gur @Mé)rtcsmﬂkbarstt@ttﬂen ©ag e the
configurations a cordi ng t he e| §§nb0dl n? 8& howevgr t hi s enbodi ment
h

uses a -33- subS r?’r’é? 1c?;1f’dt Tt 25 647 wRVel engt h

mul tipl exi ng traistassedn net hod as the transm ssion nethod in the

comuni cation network inclydiy r}q#gng pl gﬂﬁlllr;t% }pgngﬁg%rsl‘o%t "t(?lrésﬁ’lw_?ie

control of the control statlon ar1 abl e-wavel engt
station, the control station near- 51multaneously

receives signals transmitted from the mobile
stations in order to monitor the condition of
connections to perform handover, while signals
transmitted from all possible destination base
stations of the handover are equalized rather than
only a single signal from either of the possible
destination base stations being handled as the
received signal. Consequently the quality of
telephone speech can be retained during the handover,
irrespective of the position and the movement of the
mobile station and other factors of the
communication environment.

Although it is described that the
diversity equalizer 207 equalizes all signals
transmitted from the mobile station under handover
in this context, the diversity eqgualizer 207 may
equalize only chosen signals with the known aspect
and method in order to further increase the gquality
of communication.

Fig.16 is a diagram partially showing a
schematic of a radio communication system according
to the ninth embodiment of the present invention.
This embodiment has a configuration similar to the
one of the configurations according to the eighth

embodiment, however this embodiment uses a



entrance MOD 401 nodul ates a signal split off by the MJX DEMJX 203 into an
entrance radio signal. In frequencies of the entrance radio signals, a
different frequency is assigned to each nobile station. It is here assuned
that there are N nobile stations and they respectively enploy one of the
frequencies fMsl-fMSN A sel ective-frequency-soupl er 402
frequency-nmultiplexes the entrance radio signals that are converted such
that each converted signal has a different frequency for each destination
nobi | e station, sahd sptrtie rofdp theadi gmalrsﬂnasisrigm et madel esdgtdadpeti fic

for each base s&,tg}{jeqp glgrﬁgmulhte gyg%exe xtegaglg‘] {gﬁ:ﬁgg(ﬂt acpdﬂga&gg i nto.

An E/ O 403 puts uency- hut
sub-carrier, antir@ressibsson H@e‘@btoldcaln sﬁb&&?@ﬁl@pntl@atm}eoeom@akl on

network using the SuPiaar fﬂr?é Bl?h'r%ﬁllé aBsfmﬁébQ”s'{%tﬂ‘PQnsA%nqgrmAf
converts the received opti cal ignal into a frequency-multiplexed radio

signal. A vari §8P&-5m@bePendihe eﬁPPéerél DEWe405° ®enodul at es  the entrance
radi o signal. The entrance MSDEMg40166 deapdid At &5 1ichara wal eakeeh r adi o si gnal

t ak t d d | at d f th bi | t at t
the entrance r 8T & GRMOOEIQ] FROUGIFERE fr ShERPesra] TEItoh 16 L ihus
switched to theM@&(b’m:)aMUb(erZQ)}btn.nalo dm aestirssi oa method, sfgeadr.ocess duri ng
the handover i, yr&q%q% _1%95‘1’%%%5 aterpggggtéaej i 25 B9 ot @q(% &glsveq:l signal s

with the diversit izer 7 after wave-split wHer eby t he
effect simlar @it opentoff xe@uUengt hi 2nBodi@Emed| §Oolﬁ=’a¢heﬁlowls% t he

ni nth enbodi ment+gan be. enpl 9keHewd B <& 6RO&T gHR2t LR f athe bﬁﬁx@tﬁloie
station and each base station d| spendi ngcvvlth t he opt.i cal rece% vers and

the vari abl e- waF&Rdrmg? RSoftitath ey Tespdctively employ one o
frequencies fysi—fusn-

A selective-frequency coupler 402
frequency-multiplexes the entrance radio signals
that are converted such that each converted signal
has a different frequency for each destination
mobile station, and splits off the signals having
the wavelength specific for each base station among
the multiplexed signal received and taken into.

An E/0 403 puts the frequency-multiplexed
signal onto an optical sub-carrier, and transmits
the optical sub-carrier to the communication network
using the sub-carrier optical transmission method.

An O/E 404 converts the received optical
signal into a frequency-multiplexed radio signal.
A variable-wavelength entrance DEM 405 demodulates
the entrance radio signal.

The entrance MODEM 406 demodulates the
entrance radio signal taken into, and modulates the
signal received from the mobile station into the
entrance radio signal.

Even though the transmission method is
thus switched to the sub-carrier optical
transmission method, the process during the handover
is not changed, so that by equalizing the received

signals with the diversity equalizer 207 after



sources so as to obtain a reduction of configuration and/or processing
steps. Fig.17 is a diagrampartially showng a schematic of the radio
comuni cati on system according to the tenth enbodi nent of the present
invention. This enbodi nent has a configuration simlar to the configuration
of the ninth enbodi nrent, however the tenth.gnbodi nent uses the access radio
signals instead of the entrance radio signals. In Fig.17, a

vari abl e-frequency MOD 501 nodul ates the signal split by the MJX/ DEMJX 203
into the aCCESSJaI‘\Béi-i-@p&iigj’tallng mﬁée@u:qmﬂ}eé cof f the samdedssr raith shgnal s,

a different fre ch nobi | t.ation is here
assuned that t%’:e%ee a?eeﬁ% cfl ons andst%gt%l?leés%ectl vely enpl oy one
of the frequencies fl\/Ba fI\/BNlSA,vamabhe-rﬁrIEqamb@ﬁJamﬁe%dZaEMBeZ

demodul at es the E98d’ @dkq §'<95'ﬁ5 glﬁébgo%uefc@ﬁe' @5nce&tdlc%ltatlon
transm ssion the access ra signal used in the radio

conmmuni cati on bétf\&befhaééclbab%esE?ézthctfhsdaﬁ@ecqﬁlnﬁoyl{té" sthei P sChus

utilized for thedadipesisgnald @hea wd Aggphef-ofgvbeidity€Rr bipad ©alt he
sub-carrier so that it becones pqssible for each base_station to dispense

with the nodul atSYURRBARPA DT HPTRED AckeIVTHRD &F &%ﬁ‘flgﬁ(fafﬁ?ﬂer

reduction of canfdgorapirarcensiay poepssing steps in the base station can

be obtained than in the el er\:( tf17 l@oghgg%%dé racl SP f&,egﬁm"\,}%g

effect simlar to the oneo the el can eobtalne as
well. -35- Alt h@@‘rlemml@aseflthéemdb@d Ctommweqer@rtcnwﬂrulsmsmeé& the signals

to be carried O%éé@rd‘%ﬁg‘ G SHR- GAHAL BRI iR i e nRDVKY 't'ﬂet h;serégeh%xts of
the ninth and tenth enbodi nents, other nethods for exa time-division

mul ti pl exi ng ( TBNMeNtigde mxn%§oﬁWHHQ+BPB%rﬂf?CBM%OnP%QHQﬁ$%%%d I n

similar to the configuration of the ninth embodiment,
however the tenth embodiment uses the access radio
signals instead of the entrance radio signals.

In Fig.1l7, a variable-frequency MOD 501
modulates the signal split by the MUX/DEMUX 203 into
the access radio signal. 1In frequencies of the
access radio signals, a different frequency is
assigned to each mobile station. It is here assumed
that there are N mobile stations and they
respectively employ one of the frequencies fysi-fusn-
A variable-frequency access DEM 502 demodulates the
access radio signal.

In the sub-carrier optical transmission
method, the access radio signal used in the radio
communication between each base stations and the
mobile station is thus utilized for the radio signal
at a stage before being carried on the sub-carrier
so that it becomes possible for each base station
to dispense with the modulator/demodulator for the
access radio signal, and further reduction of
configuration and/or processing steps in the base
station can be obtained than in the eleventh
embodiment. It is also clear that an effect similar
to the one of the eighth embodiment can be obtained
as well.



those cases, the spllttl ng part in the control station and each base
station vvoul d be a corresponding one for the nmethod used. Also, although
the case is mainly described that the plurality of base stations are
connected in the loop structure in the comruni cati on network under control
of the control station in the context of thegs above-nentioned enbodi nents,
the base station network according to the present invention can be
organi zed into a nmesh structure as shown in Fig.18 and into a cluster

structure as shown in Fi g.AQ,trﬁsug\nl it has é@gee&amrpdiesc&mymiﬂot he seventh
enbodinent. In the case of Fi base sta?L BS5 ecorr% %ncgpltrol

18,
station 601, whi re?q\lﬁntcﬁé“é‘égglpolfe d"elgq‘ haré 18 %ec? uster cont rol°
stations 701 re&pettia\lelsyamarmlilamg(@aeh clsuﬂm\tAhndnath@ntqmitestcaSti on

702 control ling { tf]et}péuﬁﬁh'ttky Hq CLURLSS o d@cﬁif?lletr)ittdﬁ;[ L\Q{gﬁez_ﬂo%etﬁ?ﬁgscont rol

station corresponds to the control station descri td tenth
enmbodi ment s. FurﬁcchéreXéF\tm]cﬁJghtllnha‘t%évé@ﬁ{@ktméfltﬁnleﬂiégabb@ MARnt i oned

enbodi nent s, perd‘&wcﬂlgmgarmp\ﬁmuiplllémt@g t epihg e@dﬂ)% af s@qr adira
communi cation termnal that is El nobi | e station, other Eom‘runl cati.on

terninal s conmuit@EEnGaitH £RHE ndk hoithk 1519 rBaFS bR et 3fatGUNE  itrect Iy or

via the externat£Loimwuniaged | eachethwsk camecdadwidhd blee a adi o base

stati on network throg h t hde“g: nt.r ol stattl on ar%h%(g Ijsmted to the nobile
y

. . or one for
radi o terminal s “%nhd ationary w red Termtal's such as -36- personal

conputers, nmobile wred termlmai,s eiltﬂnoasgh PDAs, cnslestist imohanyywirel ess
termnals such Qﬁesc‘f"kggﬂe‘%ﬁstﬁ-é%'stfé”x%bﬁy"a”%eayath%léE!ﬂe' Dt ERE £POt g¥ks of

all the above-nmention enbodil nent s WDM cou is descri bed as an
exanpl e of t he df&Argcted in the loop structure:xxthe communication

network under control of the control station in the
context of the above-mentioned embodiments, the base
station network according to the present invention
can be organized into a mesh structure as shown in
Fig.18 and into a cluster structure as shown in
Fig.1l9, as well as the examples shown in the seventh
embodiment.

In the case of Fig.1l8, the base station
BS5 become a control station 601, while, in the case
of Fig.19, there is a cluster control stations 701
respectively controlling each cluster and a control
station 702 controlling the plurality of cluster
control stations 701. Each control station
correéponds to the control station described in the
eighth to tenth embodiments.

Further, although, in the context of all
the above-mentioned embodiments, performing
handover is limited to the example of a radio
communication terminal that is a mobile station,
other communication terminals communicating with
the network of radio base stations directly or via
the external communication network connected with
the radio base station network through the control
station arenot limited to the mobile radio terminals

and may be stationary wired terminals such as



splitting and conbining the optical signals, these enbodinments are not
limted to the WDM coupl er, and the present invention can enpl oy any ot her
devices that can split and conbine the optical signals by wavel ength and
can have an arbitrary configuration and form The present invention can
enploy for exanple a device conprising a va&_abl e-wavel ength filter such
as OADM (Optical Add-Drop Multiplexer) or F (Acoustic Optical Tunable
Filter). As described above, according to the base station network of the

present inventi gp,rd88a1WaValSREER Of Hd1e: pBt wqazleéltgélﬁhlhhqrbsrg&éﬁd Erom
t he base station through the optical fiber cable to the control station is

specific for eaERAfbbi fBA st FORPADY t NAE e 8 § Aol Hea hBbiSEE Rt & on i s
under handover, witihe xo8tr aJagsati on can receive all that nobile station's
transm ssions with the si ng)lf,H tical recgl ver her ef or e, lg%/tohaw n

a
configuration di spensing w S TBPEErI ¢ TIPEER 1Rohp&r E@ YT ¥ ha gF. or
art, it beconesapdsshlel ebloy e tedudte aond icgup atliioreransl, prioe @88V o g bps.

Also. in the conly ol stauiiy Lhe s pWRLLENG PR (il PLovpdecay the

subsequent stage e optical receiver, when the control
station recei ve§ptlrﬂetbpmgcaln%|<g¢urabsnﬁaw n"gh@h@p;*ra-@al walgnangh Thofet he

different base ghfd@DRenitds Peconse poamsitie €O @Helﬁoﬁhe%ﬁ@ﬁal §nd
interfering wth each other, to obtain the effect of diversity

i ncrease the quiia P ToFSE8tmIM ERR £ M3 Mg MPRE Y 6T Y h%EHS\’fefied'fl‘Eﬁé

nobi | e station. th3t &hAl Ivﬁzlﬂt aAmeichKn%ySttlem 6btr1aﬂhb bage =t it bons

conpri sing base_stat] ons . pr oy éled Ln | urali t% cells g ong r ol
A&

con
station control Vlaﬁ’ge he95asé ™ sta?lno}ﬁgl 9 17 Wi Eh i tAE pase’ 3t a |uornast%1%18 t he

control stationnal ef comnectldue blyr@pstarcial 1hwl§ae1rtsms| ogra enayelyente h
mul tiplexing transm;ssLoq WIPPHe comprising a variable-wavelength

filter such as OADM (Optical Add-Drop Multiplexer),
or AOTF (Acoustic Optical Tunable Filter).

As described above, according to the base
station network of the present invention, the
wavelength of the optical signal transmitted from
the base station through the optical fiber cable to
the control station is specific for each mobile
station, so that, although the mobile station is
under handover, the control station can receive all
that mobile station's transmissions with the single
optical receiver. Therefore, by having a
configuration dispensing with the selective switch
compared to the prior art, it becomes possible to
reduce configuration and processing steps.

Also, in the control station, the
equalizing part is provided at the subsequent stage
of the optical receiver, so that, when the control
station receives the optical signals having the same
wavelength from the different base stations, it
becomes possible to avoid those signals interfering
with each other, to obtain the effect of diversity,
and to increase the quality of communication during

the soft handover of the mobile station.



wherein: the base station conprises a variable-wavelength transmtter for
transmtting an optical signal having a predeterm ned wavel ength, and an
optical coupler for combining optical signals fromthe variabl e-wavel ength
transmtter in order to transmt the optical signals using the wavel ength
mul ti pl exi ng transm ssion nethod; the contro$7-station conprises a plurality
of optical receivers for receiving wavel engths of the optical signals
transmtted using the wavel ength nultiplexing transm ssion nmethod, and an
optical coupler for splitting the wavelCamgtfsnul ti pl exed optical signals

transm tted fromthe base sfatiqus & oy besal 62! £aGY KALS. b Mavshengt h;

and when the radi o comuni cation term nal~ conmmuni cati ng w e base
station noves af@MRHAAGEY PRS hastea S ansopry tdafuhncat BlWin, 18vnefy base

station which cemuni cahes Mdbnthe Ir agtat iemMusheatd oni her Aimalpageer a
novement of the radio conmmunication_ term nal confrols theﬁ\é\{avel engt h_ of

the vari abl e- wav&13nt® RSt r ARsHNLCS thshPatRs LA FARSS 28 % Ad O FOTSEC i gnal s
to the control staitidon Wirtd d¢deneate davel engt hcad dicbesed fxaing a

transmtting by _a previous base.station i ch communi cat it the radio
conmmuni cati on télﬁﬁérol{a?ngg orr%ufﬁéplr?o’f/len \rll\?c.r .Sr%ligsnle r\?olrgét\gyos em of radio
base stations ahetained in claiml, characterized in -38- that: the

optical coupler provided ian.lge € <3hati on sBlkidsi 966 @nly a particul ar
wavel ength from the oatﬁi cal signals wth a plurality of wavel engths to be

transnitted usi N§¢Ziebhavalastyt Angih i brexismi tteandidsst sanddthobingnd t he
base station fuahhgpt iU iSHSa 8 HPEinGAh F £EQ & ri DR cHEEE GILRG PPH |, cal

signals split OfafncPlc/mt g%t%pég\faclogggglre%;or combining optical signals
from the variable-wavelength transmitter in order
to transmit the optical signals using the wavelength
multiplexing transmission method;

the control station comprises a plurality
of optical receivers for receiving wavelengths of
the optical signals transmitted using the wavelength
multiplexing transmission method, and an optical
coupler for splitting the wavelength-multiplexed
optical signals transmitted from the base stations
to the optical receivers by wavelength; and
when the radio communication terminal

communicating with the base station moves and
changes the base station to communicate with, a new
base station which communicates with the radio
communication terminal after a movement of the radio
communication terminal controls the wavelength of
the variable-wavelength transmitter, and then
transmits the optical signals to the control station
with the same wavelength as one used for transmitting
by a previous base station which communicates with
the radio communication terminal before the

movement.

2. The network system of radio base

stations as claimed in claim 1, characterized in
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the control station further conprises a plurality of variabl e-wavel ength
optical transmtters for transmtting the optical signals wused in the
wavel ength nul tipl exing transm ssion nethod, and the optical coupler
provided in the control station conmbines the optical signals from the
vari abl e-wavel ength optical transmtter in _grder to transmt the optical
signals with the wavelength nultiplexing transm ssion nethod; and when the
radio communi cation termnal comunicating with the base station noves and
changes the basepsd@ati on to communicate with, the control station controls
t he wavel ength of the variable-wavel epngth transmtter, d then .transmts
the optical signals to the ﬁéﬁ/ BRLS A htFONP LGk IPraOV\iagglé‘ingré’t &%%tbe"’hﬁ‘éd f or
use by the new basetishaip bht s3o fEhenigt aop&rsystieha ofwa adile rpsie fiséat i ons
as claimed in clalmop, characterized 4 nepthali the apdical, couplsly provi ded
in the base station® s a variable opt1cal coupler "and varies a vel ength
to be split off tir b theropi takedsugiales thawangedeplafraliny ytob heavieh@ngt hs
transmtted usiRGaddiR; WRYRIENRERHTY i PhEXIAG 1 ADEMsSS Mo ABERGG hend the
base station conprises an optical receiver for receiving the optical
signals split offPTRXifeS FBr PRBIIE DptIRELL¥EIPLEST T&afte18dNgReT 1ty adio
comruni cation t grigma@l s CepIunt cakifngp M £ et g thase 1stadhpnergves and
changes the base station to_gconmunicat vvitbt,s.lthe control stati.on does not
change the wavel ength of t%]%eoﬁt‘)lrbta’fogi ghas 3% PBI M PF8F 1%° T he base
station even whelureliad @ tovmauiiadateonaverlamabh oEingeslt he base station
to be conmunica i th, t n : i i 0 a Lves
the optical si t&%ﬁvﬂs&g t?%%ssaﬁgrmg\geﬁrg%ﬁkgﬁlo%n‘%ﬁg OtpSClégl qu’rﬁ&fg
used in the wavelength multiplexing transmission

method, and the optical coupler provided in the
control station combines the optical signals from
the variable-wavelength optical transmitter in
order to transmit the optical signals with the
wavelength multiplexing transmission method; and
when the radio communication terminal
communicating with the base station moves and
changes the base station to communicate with, the
control station controls the wavelength of the
variable-wavelength transmitter, and then
transmits the optical signals to the new base station
with a wavelength intended for use by the new base

station.

3. The network system of radio base
stations as claimed in claim 1, characterized in
that:

the optical coupler provided in the base
station is a variable optical coupler and varies a
wavelength to be split off from the optical signals
having a plurality of wavelengths transmitted using
the wavelength multiplexing transmission method,
and the base station comprises an optical receiver
for receiving the optical signals split off by the
variable optical coupler; and



control station with the variable optical coupler. 4. The network system of
radio base stations as clainmed in each of clainms 1-3, characterized in
that: the base station further conprises a radio signal denodul ator for
nobi | e conmuni cation for denodul ating radio signals received fromthe

radi o communi cation term nal and for convertiong the denodul ated signals
into digital signals, an optical transmtter for converting the digital
signals intended for the control station converted by the radio signal
denodul ator for nobil e conminenattilon radtio o:pdsmmahisjegmaba ttee brei hmansm tt ed

usi ng the mveLgRg&%fggttllgjsgexwgght rtq?§nh§ Lon. e h% gptl £ql receiver
for receiving opfical signal trans e by wavel eng Sifexi ng from
the control stabiangeanthg ase sitgrtal onodol altcm’tmtlmicarﬁﬁ)l Wét@omﬁhﬁi cation

for converting EB%&k&lt§kaﬁi&wah§é§”W@ft€ﬂ§%@éh@h@pWé¥%lE%%%H“3f'nto
radi o frequenC£§S| gna s for npbile communication; and the control station

further conprist§eaPPbperdals ¥@Railvertq oPecodmAdtIMh§terk oot FA& Rd3fal s
recei ved from t Be aidisen Sé abnOR hadtl ﬁm@nsautltoettd:ﬁmﬂglctahelmvebeﬁgtrfh1

rrultlplexmgtra sm SsSi t hod Odl ital na d an qgptica
transnitter for® @&ﬂ/ee?t%ﬁ ﬁ?t%ll' gts %rﬁ %E‘b”‘?é)f:at 2 s A%tion
into wavel engt htinel tnqmleba@eomteallorAOspiugmal@ffSanHﬁereleEweks sylseem of
radi o base St%k;atl e 2f Chgi s Bfea&beogaﬁ‘!ea vél%n 13%? riggd in

that: the base s on furt her conprises a o Si gna at or for
mobi | e conmmuni cﬁP'ﬂdrF0$&téémwaﬂhgth@dh’@%H;]lﬁélesoml%bl F@uPler
communi cation received fromthe radio comrunl cation termnal and for

converting the denodul ated sigpnals into ital signals ntrance radi o
si gnal g 4S 9 %e networ gsystem 9 fa radlo %ase

stations as claimed in each of claims 1-3,
characterized in that:

the base station further comprises a
radio signal demodulator for mobile communication
for demodulating radio signals received from the
radio communication terminal and for converting the
demodulated signals into digital signals, anoptical
transmitter for converting the digital signals
intended for the control station converted by the
radio signal demodulator for mobile communication
into optical signals to be transmitted using the
wavelength multiplexing transmission method, an
optical receiver for receiving optical signals
transmitted by wavelength-multiplexing from the
control station, and a radio signal modulator for
mobile communication for converting the digital
signals converted by the optical receiver into radio
frequency signals for mobile communication; and

the control station further comprises an
optical receiver for converting the optical signals
received from the base station and transmitted using
the wavelength multiplexing transmission method
into digital signals, and an optical transmitter for
converting digital signals intended for the base

station into wavelength-multiplexed optical



nodul at or for converting the digital signals converted by the radio signal
denodul ator for nobile conmmunication into entrance radi o signals, an
optical transmtter for converting the entrance radio signhals converted by
the entrance radi o signal nodulator into optical signals in order to
transmt the optical signals using the sub-®arrier optical transn ssion
nmet hod, an optical receiver for converting the entrance radio signals
transmtted wusing the sub-carrier optical transm ssion nethod into
el ectrical sign8fignahsentrance radio signal denodul ator for converting the
converted electrical entrance radio signals into digital signals, a radio
si gnal nodul ator for nnbilg%co ni cation.for onver ing t.he digital

tr | &

signal s converted by the Ee TQHN8 T ghaf T8N 89 i d° Padi o
frequency si gnaks aftarom®balse chbaimeidcat hnoracand f he laam s ol -St,ati on furt her

conprises an optical ive r.gonverting optical signals transmtted
with the entrangéafgﬂ?%ggﬁéﬁgfsigeﬁﬁun¥foq1the base station using the
sub-carrier optical transrikei ba gt htdtiinn &hadthre caFogingna$ €S &n

entrance radi o signal degRdul HoRoHAL £OIYEELINGdHE 1 L UBRR LAY c@lterd hi cal
entrance radio signals into djgital signals, an entrance radi o signa

modul at or  for EGRVEIYTAGULRE Wi tAd 5P gidIgN 3 he eh®ed TP 1B&se - 41-
stations into thenmenisanae ifadire sé ghualds £ rand tare reptisaommans@att esnf or

converting the entrance, radip signals converted th ntrance radjo
signal nmodul at &F 5t H2 bR T a$°§i ﬁé’lvse?ﬁli}lgdéﬁet g%ﬂoacﬁéﬁf‘%e ﬁelgonpﬂfﬁal
signal s using thetsubdtaitiedr spygnedls,t ransnitssaoceretddide 6.1drhel net wor k
system of radio ti j [ cf; af; I 8% o33
mB ata}ﬁ{aa £YIS @8n§)ea£€?§8r[’chr{3@ 81%}1&4? grals.

characterized int e base station f er conprises an optical
transnitter for COMMRFEPAPY e sRgA §ignal demodulator for mobile

communication into entrance radio signals, an
optical transmitter for converting the entrance
radio signals converted by the entrance radio signal
modulator into optical signals in order to transmit
the optical signals using the sub-carrier optical
transmission method, an optical receiver for
converting the entrance radio signals transmitted
using the sub-carrier optical transmission method
into electrical signals, an entrance radio signal
demodulator for converting the converted electrical
entrance radio signals into digital signals, a radio
signal modulator for mobile communication for
converting the digital signals converted by the
entrance radio signal demodulator into radio
frequency signals for mobile communication; and
the control station further comprises an
optical receiver for converting optical signals
transmitted with the entrance radio signals sent
from the base station using the sub-carrier optical
transmission method into electrical signals, an
entrance radio signal demodulator for converting the
converted electrical entrance radio signals into
digital signals, an entrance radio signal modulator

for converting the digital signals intended for base



e |

recelved fron1the radlo connunlcatlon termnal into optical signals in
order to transmt the optical signals using the sub-carrier optical

transm ssion nmethod, and an optical receiver for converting optical
signals transmtted with radio signals received fromthe control station
using the sub-carrier optical transm ssion_gfethod into electrical signals;
and the control station further conprises an optical receiver for
converting optical signals transmtted with radio frequency signals for

nmobi | e  communi e%taitqrbxugi ﬂ%ﬂé’letﬁéb-e(‘rﬁtfféﬁbeopﬁéﬁab stlr@:mamss,siamdrrahhod
into electrical a radio, signal denndul ator for

communi cat i on f8P %66'geFﬁ%ﬂfTﬁetfﬁgfg?fe3Qﬂ et Fit e Fgﬁlg frequency
signals for nobirke ioommgmnsasi onniviet @il ¥ dlhe sirgnaks ceareadi @ ssigmal
demodul ator for aphi] e, gogmuny % éPQagoé %%Vfétiﬂgoiésrd'tg' #;%'ar?érgi‘é' S

i ntended for the base stations tora requency signals
commruni cat i on, éh@aﬂpbp?ﬁdelgﬁadﬁﬂqseﬁgf@mQxﬁNErFﬁﬁf%ﬁe padical

frequency S|gn%@%ﬁ§mlgggkhe RERRYY cation converted by the radio signa
denodul ator for nobile conmunication into optical signals to be transmtted

using the sub-carrier optical transm ssion nethod. -42- 7. A network system
of radio base stations corrpmsers@axsetsbam Oﬂﬁslﬁl’e(wicﬂﬁdrialailaa pbasel ity of
cells and a contral, statiaqn coTtroII the q§se statlo 3N whi ch the
base stations and e’ 28nfrol© sﬁgilon Br §3&Shn2tt di%y OngCd| fibers with
a sub-carrier optamatterdrsndssnomhavherein: the base station conprises a

radio signal denodul ator fof mide ¢e r%ﬁakh?%ﬁé¥ cdemdul atki ng, radio

signals for nobile comrunication receive romthe radi o ¢onmuni cati on
terminal and f@PCondér tinfp $Hé td@dtiP &t €@ Y §RAILD T nfdddicgit ¥ adiSynal s,

a vari abl e-fr equencyi €84 2Reth tdd @M@ ommunication terminal into
optical signals in order to transmit the optical
signals using the sub-carrier optical transmission
method, and an optical receiver for converting
optical signals transmitted with radio signals
received from the control station using the
sub-carrier optical transmission method into
electrical signals; and

the control station further comprises an
optical receiver for converting optical signals
transmitted with radio frequency signals for mobile
communication using the sub-carrier optical
transmissionmethod into electrical signals, a radio
signal demodulator for mobile communication for
converting the converted electrical radio frequency
signals for mobile communication into digital
signals, a radio signal demodulator for mobile
communication for converting the digital signals
intended for the base stations into radio frequency
signals for mobile communication, and an optical
transmitter for converting the radio frequency
signals for mobile communication converted by the
radio signal demodulator for mobile communication
into optical signals to be transmitted using the

sub-carrier optical transmission method.



nmodul ator for converting the signals converted by the radio signal

denodul ator for nobile conmmunication into entrance radi o signals, an
optical receiver for converting radio signals transmtted fromthe control
station or other base stations using the sub-carrier optical transm ssion
method into electrical signals, and a coupl ef, for conbining an output of
the optical receiver and an output of the variabl e-frequency entrance radio
signals nodul ator; the control station conprises: an optical receiver for
converting optical signals transmtted wth the entrance radi o si gnal S

usi ng the sub-carrier opti czl transm s ion net hOdftl ntqQ electrical gnal S,
a sel ective-frequency coupl ér BAGEERF] thﬁEjed“ff’ raddq Base FF@rﬁJt‘P]’é
optical receiveonyyriseguencye ﬁﬁdt&kbrﬁsﬂtpiﬁﬁ@&d@cﬂlDnsagpilahradﬂm)ylubatOr
for converting eacﬁ entrance radl Q it off

sel ective- frequer?cy %oﬁp er® FRESTA glggﬁtsll gnnafgn g‘y%eﬁ her% °6

comuni cati on t errd hadn scommuwhdath rig enibias ¢ het dade nst amdorthrmv:@smandl
changes the basgsf@fbgnatQ € uoalg whih, @le‘aw ﬂoiaé@ stahion which

comruni cates with the radio - comruni cat i n termnal after a novenent of
the radio commsMa¢? 6 et n@ﬁ§|lq?olntF6P§Sé}1Je%w~i0@r, fregtendy of the

vari abl e-frequency entrancetha.»dbgs%l gr&zaltsloth&qrseﬁradrramrtsm@name
entrance radi o sj é} E)9to th control_ station on e samg f requency as one
Hc

used for transmtd té”ior Prod¥hhie SCRTBRL fifruni cates wi th
the radio corrrru@ecrmddmmattmgnrrmﬂlb&fngaamsefrmvmras&ﬁleazoﬂmenaeiam:cknsystem

of (Ladi o base  StAll ehsaAs Glal e |0l Adn T, ANUAH 6L e o N2y he

base station conprises an op recelrv conver rance
radio signals for convertlng the demodulated signals 1nto digital

signals, a variable~-frequency entrance radio signal
modulator for converting the signals converted by
the radio signal demodulator for mobile
communication into entrance radio signals, an
optical receiver for converting radio signals
transmitted from the control station or other base
stations using the sub-carrier optical transmission
method into electrical signals, and a coupler for
combining an output of the optical receiver and an
output of the variable-frequency entrance radio
signals modulator;

the control station comprises: an optical
receiver for converting optical signals transmitted
with the entrance radio signals using the
sub-carrier optical transmission method into
electrical signals, a selective-frequency coupler
for splitting off the outputs from the optical
receiver by frequency, and an entrance radio signal
demodulator for converting each entrance radio
signal split off by the selective~frequency coupler
into digital signals; and

when the radio communication terminal
communicating with the base station moves and
changes the base station to communicate with, a new

base station which communicates with the radio



transmtted using the sub-carrier optical transm ssion nethod into
electrical signals, a selective-frequency coupler for splitting off a
predet erm ned frequency signal fromthe outputs of the optical receiver, an
entrance radi o signal denodul ator for converting the entrance radio

signals split off by the selective-frequencysscoupler into digital signals,
and a radi o signal nodulator for nobile conmmunication for converting the
digital signals converted by the entrance radio signal denodulator into
radio fr equencycsingnai ke é ol onmohieven i sednafiiteat banp vielme rcomtf dlh estratd iom

compri ses a_ Vaghafl & L SAUSNEY T a0eo badl g, SLANY AL A PL g Ol

converting di gi S|gna sTinten ase T &tations into fhe entrance
radi o signals, afcéiyt evarfigh konbrsiqerhy cutpoaner tadiyar |Sdt91éa¥isequency

entrance radio ﬁbgﬁhfi'af@gm 8her t rak RNt P hedkn tidANSE £4 8% of ingqer{ll/@rt ing
the entrance radio ignal's converted by the entrance radio si
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and converts theecarimal berfeguentheofmohemeart abl e-frequency entrance radi o
signal nodul ator that converts the digital signals intended for base
stations into the entrance radio signals, into the entrance radi o frequency
intended for use by the nélv bABE SALVOAK 95Y FHEM A TwoE RASPStRASBf radi o

base stations 3sadliadABdaisn €] 2iMed ChHaractieri zedchard bk itded bage
station further gonprlses an optical receiver f or converting radio signals
havi ng :

the base station comprises an optical
receiver for converting the entrance radio signals
transmitted using the sub-carrier optical
transmission method into electrical signals, a
selective-frequency coupler for splitting off a
predetermined frequency signal from the outputs of
the optical receiver, an entrance radio signal
demodulator for converting the entrance radio
signals split off by the selective-frequency coupler
into digital signals, and a radio signal modulator
for mobile communication for converting the digital
signals converted by the entrance radio signal
demodulator into radio frequency signals for mobile
communication;

the control station comprises a
variable-frequency entrance radio signal modulator
for converting digital signals intended for base
stations into the entrance radio signals, a coupler
for combining the output of the variable-frequency
entrance radio signal modulator, and an optical
transmitter for converting the entrance radio
signals converted by the entrance radio signal
modulator into optical signals in order to transmit
the optical signals using the sub-carrier optical
transmission method; and



a plurality of frequencies and transmtted using the sub-carrier optical
transm ssion nethod into electrical signals, a variable selective-frequency
coupler for splitting off only predeterm ned frequencies, and a radio
signal nodul ator for nmobile comunication for converting the electrical
signals split off by the variable selectivegfrequency coupler into radio
frequency signals for nobile conmunication; the control station further
conprises a plurality of entrance radi o signal nodulators for converting

the digital signals intendegnhtor e bas@ o SEBhQUIS: ¢ALQ BNTE 8bRE nfzadi 0
signals, a coupler for multiplexing the electrical signals from éhe

entrance radi o SIGHAPPAGRN R Sr Y1 EhdtAR SRt eaf tat s nPV&S f3PYconverti ng

out puts of the eouhges itHed WPbeCcalt £t goal £d nconflen ioateardrit, thee
optical signals using.the sub-carrier optical  transm ssio met_hod; _and
when the radio Eﬁrﬂﬁjﬁgéats&cﬁ]tfgpmcﬁaﬂtrggm%a??ﬂb’evﬁ%% FR& lS:aasIéIdis gti on
nmves and changeseqdnenlaqzseafsttate§mlard)a@dmmflre@tueerw':yhenph@n%-ra:@hproI
station does “%i%ﬁ%?%%%fﬂék%hJﬁ G‘c%'r‘?x'}'%t%; the yaghabhe-dTaaseacy

entrance radio Si ator even when the I 0 confruni cation term nal
changes the baséstered tfo b adamahiadat@ys wntte drie toRtréR Paser 4L ati on

changes the frequengey sf, 08 n3 ittd RG# Pahbe Yardable sehealdyenfdegaency
coupler into a frequency of the entrance radi o signal intended for use of
the previous bad®StRFFfokY 10RTRE A6Fk SYREERATNof radio base stations as

claimed in each of clainms 1-9, characterized in that: the network system of
s L ore baed 290 A5k BBy R ER B R phhe TEL e
the control statsitomtions as claimed in claim 7, characterized in
that:
the base station further comprises an
optical receiver for converting radio signals having
a plurality of frequencies and transmitted using the
sub-carrier optical transmission method into
electrical signals, a variable selective-frequency
coupler for splitting off only predetermined
frequencies, and a radio signal modulator for mobile
communication for converting the electrical signals
split off by the variable selective-frequency
coupler into radio frequency signals for mobile
communication;
the control station further comprises a
plurality of entrance radio signal modulators for
converting the digital signals intended for the base
stations into entrance radio signals, a coupler for
multiplexing the electrical signals from the
entrance radio signal modulators, and an optical
transmitter for converting outputs of the coupler
into optical signals in order to transmit the optical
signals using the sub-carrier optical transmission
method; and
when the radio communication terminal
communicating with the base station moves and

changes the base station to communicate with, the



controlling the base stations, in which the base stations and the control
station are connected by the optical fibers. 11. The network system of
radi o base stations as clained in each of clains 1-9, characterized in
that: the network system of radi o base stations is organized in a nmesh
structure, wherein the network system conprises the base stations provided
inthe plurality of cells and the control station controlling the base
stations, in which the base stations and the control station are connected

by the optical ddibersl bxadhennetiywsknsystananber adie@ baseiestations as
clainmed in each of clains 1;3 charactgl zed in that: th netvvork aéstem of
radi o base st at ifdrRIVFECYr it Yardahhfst Fegﬁﬁﬂﬁ%r%n ST T e

net work system csmmna$emotjhf\leb'ase stvatri oriseprokeded didG-commtihd qduiahi ty of
cel s and the Coc“fj{ﬂn%tla‘t: gé;?'\{ﬁ&'kiéé‘g éé‘gt?%%ea%tﬁ%'cgﬁrﬁmumaﬂé‘f pthe

base stations an e COI’] I on are connecte tica bers.
13. The netmrkwytsmearm@fthadh@mé?@ese sttators @@@mﬁeﬁhenfél%;lmﬂzy

characterized inqfhaby sthe Rgt wer k 1Sy st gpi gl rads@1kase; St aki-enpy e AUKL her
conprises an upper-level control station for controlling cluster, confrol

stations; and wWfHIRh8IrhAts @ ImeAERAGYR It BRAI AR aropdnFii Tae i WAth t he

base station novast @idedchehges stdhe £1 HBkeH tdv COMMBIN £ake swadthiod .Cl ust er
control station used by the radio conmunication term nal before the

novenent transmts signals sent fromthe radio comunication termnal to a
new cluster control statiohOwhiThecorhwdclat eystidh blie radido obase

conmuni cation tery pal naf tel ERS PVEMRAL M& of claims 1-9,

characterized in that:
the network system of radio base stations

is organized in a loop structure, wherein the network
system comprises the base stations provided in the
plurality of cells and the control station
controlling the base stations, in which the base
stations and the control station are connected by
the optical fibers.

11. The network system of radio base
stations as claimed in each of claims 1-9,
characterized in that:

the network system of radio base stations
is organized in a mesh structure, wherein the network
system comprises the base stations provided in the
plurality of cells and the control station
controlling the base stations, in which the base
stations and the control station are connected by
the optical fibers.

12. The network system of radio base
stations as claimed in each of claims 1-9,
characterized in that:

the network system of radio base stations
is organized in a cluster structure, wherein the

network system comprises the base stations provided
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the upper-level control station with the sane wavel ength as one used for
transmtting optical signals by the previous base station, and the new
cluster control station transmts signals sent from the radi o conmunication
termnal to the new cluster control station with the same wavel ength as one
used for transmtting optical signals by thg,previous base station. 14.
The network system of radio base stations as clained in claim12,
characterized in that: the network system of radio base stations further

conprises an uppef - £ﬁ\ée'p1QPP£i9'tySt@f'Qelf10§ aﬁ&“tt'hQ,J ld gt cust e a €98ty ol
stations; when the radi 0 comuni cation termnal comunjcating wth the base

station noves afPPER&AJEThENE R ee & TohRDficat® WhER hrebPii -47-

cluster control statiemsMigh edEbEaEeI WEAtibe o2 soterariéaabiyon
term nal before the novenen transmts signals intended for the radio

comuni cat i on té?H?nﬁPRh%Pihé 1I%7et : | evel control station and a new

cluster control station on the sane mavelength as one used for transmtting

optical signals to the pre\i|3ousT1§gs§O kgn,sﬁ@eﬁhgfn%dggu%tesr control

station transmts signals intende e radi o comunication termnal to
the new clusterstahipals saat cdmimadh ihe csenemwadel et hags e needséad for
transmtting optdxal .signals to the previous base station. 15. The net wor k
system of radio base stations as clained in one of claim 13 or

characterized in that: the GﬁﬁéquﬂRﬁkc%ﬁFFSW‘§Fé??§ﬁ"Q&ﬁﬁl%&%téﬂnﬁptlca
wavel engt h convefii i 98 epat bimpafids e whem ufpp!\@y%ﬂ%ﬁgéh c@fnt helopt headlorstgnral s

used L7 {Tansmashproha L1S PO ELE BRIR A LR cLantsed g the new
when the radio communication terminal

communicating with the base station moves and
changes the cluster to communicate with, a cluster
control station used by the radio communication
terminal before the movement transmits signals sent
from the radio communication terminal to a new
cluster control station which communicates with the
radio communication terminal after the movement via
the upper-level control station with the same
wavelength as one used for transmitting optical
signals by the previous base station, and the new
cluster control station transmits signals sent from
the radio communication terminal to the new cluster
control station with the same wavelength as one used
for transmitting optical signals by the previous

base station.

14. The network system of radio base
stations as claimed in claim 12, characterized in
that:

the network system of radio base stations
further comprises an upper-level control station for
controlling cluster control stations;

when the radio communication terminal
communicating with the base station moves and

changes the cluster to communicate with, a previous



station converts the wavelength into one that is not being used in the new
cluster by the wavel ength converting part, and transmts the optical
signals to the cluster control station in the new cluster. 16. A network
system of radio base stations conprising a plurality of base stations
comuni cating with radi o conmuni cation termnals, a control station
conprehensively controlling the base station$ and comunicating with an
external conmuni cation network, and optical fiber lines connecting the

base stations a“cd @Q%e%oﬁ ngédriiaéf%g'ﬁu wr‘{‘{‘éﬁhcgﬁ&ﬁn%ccz%@%sbé.%%hsrt%t' ons

receives signals ~transmtt ra I 0 communi cati on converts
the received S|@ﬁwsOuﬂqmmmﬂﬂ§@tE@@n§ﬁ¥ml%ﬁé {reefio £ paitdd tBOVREdYhver t ed

opti cal Slgna“SEPan@%1€$es§§W§f§ shalirie yi @olhe 10pt kg d i ber |ines;
wherein: each of the base stafions conprises a_ signal converting art for

converting S|m%ﬂ%mmpﬂﬁﬁﬁﬁ%?édtﬁﬁﬂﬁQ%é Yad &homRReEaticoift SPRREPL into
optical signals sraytagrdahidesenéwvavekergt i@&mtaﬁéag@eatpaﬂ iogUkakl ¥am@ each

of the sending radlol ni cation ter and the caontrol_stati.on
conprises an opt24F %ﬂrggJaFe&QQMHS §;r°¥oFrﬁﬁﬁﬂbF%dqﬁeP?ﬁé 8pti cal
fiber |ines nearssgnalltsanemushy gptécabusi grass shavi ngnanandentheahew
wavel ength that @Iﬁs%%'}vg”r?@roi%f&%t'6’:‘?' rQ}‘lstnl‘leté'Qﬂghacl%vﬁ{{éﬂaeﬁa”

from signals transmtte he same radio communi cdti on ter m nal
recei ved by at |%east tihwo radie SoMMYNSCadntiohort egohiveati P theer 8esi ved

signals into el eﬁ:iulse;@lr Sicdnad §11 9t Be i A e naPde 3AMRAYRAY Z1 BHGRA hsf OF
equal i zi ng the out signals. 17. The network system of radi o base

stations as clait® Pﬁqgeﬁﬂ?lér%ﬂﬁﬁéﬁﬁéﬂ%eﬂpﬁﬁCﬁ%aFlgnalS to the

previous base station.

15. The network system of radio base
stations as claimed in one of claim 13 or 14,
characterized in that:

the upper-level control station
comprises an optical wavelength converting part; and

when a wavelength of the optical signals
used for transmission to the previous base station
is used in the new cluster, the upper-level control
station converts the wavelength into one that is not
being used in the new cluster by the wavelength
converting part, and transmits the optical signals
to the cluster control station in the new cluster.

16. A network system of radio base
stations comprising a plurality of base stations
communicating with radio communication terminals,
a control station comprehensively controlling the
base stations and communicating with an external
communication network, and optical fiber lines
connecting the base stations and the control station,
in which each of the base stations receives signals
transmitted by the radio communication terminal,
converts the received signals into optical signals,

and then transmits the converted optical signals to
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each of the base statlons and the control station are connected in a | oop
structure. 18. The network system of radio base stations as clained in
claim 16, characterized in that: each of the base stations and the control
station are connected in a nesh structure. 19. The network system of radio
base stations as clainmed in claim 16, charagferized in that: each of the
base stations and the control station are connected in a cluster structure.
-49- 20. The network system of radi o base stations as clained in each of

clainms 16-19, ahasaeberized kRatthiedn @ iwavel €ngbh i i Bligyd 01 § hars;m ssi on
met hod is appli w(;Ltto the comnuni cation between each of the base stations

and the control S18¥P3R: 21. The network system of radio base stations as
clainmed in each of clains 16-a1£h oﬁhamtmkéedﬂmtihats cospbicars i ®r

optical transm SSJ on_ . et hod the [0 m*rum ca tiaon be en each
of the base stations alntfcfrhe contr {él:tl on. (égch %‘? wﬁ Sh i ‘%X\%arrl er
optical signals tc:aansmstsneghafsonf r@qeeneyinmlcwrpmemobatonmt Hee eminadce

radio signals. 7o TBRUCIPT K skt e by aPRse - L Bl LAYS on GLAGTEd T

each of clains 16 1 characterize a sub-carrier optica
transni ssi on nﬁfh%élgp§damﬂ1i’éélcpdatlhbycéﬁnﬁﬁlcélatq brthet aeerl g hr 28 ot he

base stations argjor}uhgnqcygﬁp(lmsttagﬂrﬁmnaq%ch a®& which sub-carrier opt| cal
signals carries signals fre uenc ‘exed from access radio si gﬁgl S

wherein the access radio S|3j EE%EJ EBPtﬁéb‘?ocmBBr‘ﬁhfrﬁSCaﬁrf HPht

each base StaU(Hngmdlthece1v1ng part for receiving via the optical
fiber lines near-simultaneously optical signals
having an identical wavelength that are converted
respectively by the signal converting part from
signals transmitted from the same radio
communication terminal and received by at least two
base stations, and for converting the received
signals into electrical signals to be output, and
an equalizing part for equalizing the output
signals.

17. The network system of radio base
stations as claimed in claim 16, characterized in
that:

each of the base stations and the control

station are connected in a loop structure.

18. The network system of radio base
stations as claimed in claim 16, characterized in
that:

each of the base stations and the control

station are connected in a mesh structure.

19. The network system of radio base
stations as claimed in claim 16, characterized in
that:

each of the base stations and the control

station are connected in a cluster structure.



radi o communi cation termnals. 23. A control station which controls a
network system of radi o base stations conprising a plurality of base
stations communicating with radio comrunication termnals, and optical

fiber lines, further conprising: an optical signal receiving part for
receiving via the optical fiber lines -50- near-sinultaneously optical
signals having a different wavel ength assigned particularly to each

sendi ng radi o conmuni cation termnal that are converted respectively by the
signal converting part fromsignals transmtted froman identical radio

comruni cati on term nal and 5%ce|f/§g pl)é eo%ﬁa%fyégxg g%ser%&%l ggsseand for

converting the received signals 1nato ric-signals to be output; and an
equal i zi ng part Stortéqoa ixs ngltaﬁene@utlpute%¢§nalfs chaima et hb¥ . for

swi tching of base,,shaticans,&8 aetyekk systemof radio base stations
conprising base stations provided in a plurality of cells and a control

station controlling the basé “&%®i8AYLH MUWALAPIPBipSsd SAREMGRS LAl t he

control stati omn@tﬁoaom@egb@qlbydomlﬂaé Ebhenm i ¥heieimbex wewal eagtth for
transm ssi on frog Eﬁ? g}tse st t|on to the cogtro stat;on is set at the
c

begi nni ng of a %0 B ta\)\iele%ntc‘hgnﬁjas% €87 ohCand HHet PHdi o

communi cation termnal, and this wavel ength for transm ssion is fixed while

the radi o conmunication teQrIl nai. ésn(‘eocrwphc%ywemagq qyep(gllgh%r&gge radi o

comuni cation termnal noves ‘an chan es ase station to communicate
with, a new basessahiros vih$ cﬁlacldhﬁﬁnll@at%%cm o thka iagi d &cohPuni cati on

termnal afteraypvgerre,r 0f efiha f adhgtcommuni cation termnal transmts

information fromthe radio co nication termonal_to the control station on
t he wavel engt h a sub-carrier optical transmission

method is applied to the communication between each
of the base stations and the control station, each
of which sub-carrier optical signals carries signals
frequency-multiplexed from the entrance radio
signals.

22. The network system of radio base
stations as claimed in each of claims 16-19,
characterized in that:

a sub-carrier optical transmission
method is applied to the communication between each
of the base stations and the control station, each
of which sub-carrier optical signals carries signals
frequency-multiplexed from access radio signals,
wherein the access radio signal is used for radio
communication between each base station and the

radio communication terminals.

23. A control station which controls a
network system of radio base stations comprising a
plurality of base stations communicating with radio
communication terminals, and optical fiber lines,
further comprising:

an optical signal receiving part for

receiving via the optical fiber lines



for transm ssion set for the radio communication termnal. 25. A nethod for
switching of base stations in a network system of radi o base stations
conprising base stations provided in a plurality of cells and a control
station controlling the base -51- stations, in which the base stations and
the control station are connected by optlcal fibers, wherein: the control
station conprises a variabl e-wavel ength trafdmitter; and a different

wavel ength for transm ssion fromthe control station to the base station is

set for each base statio and when the r.adi ni catiaqn term nal noves
and changes thenl?a?sre_s§ftlél‘{]1toar1n?8u5 ﬂPE&tCéannf’ n’ﬁgﬁe gﬁtvrld}gs?ati on
control s a wavelderfgidrehtt ke wal ¢ abitér Was/saign@td]patnmsaﬂtatrdryatrm eaahsmts

[ nformat on i nt endegh a1 ¢ Je, 1 gt GOTIUR A1 0 Lan palk 0. & pew base

stati on which communi ¢ esvm era communi cation termnal after a
movenent of thecodd ®rtednnaaPeat brietler hivnhhe »hanhd cansieangingfRrrt

transm ssion Setfrfd?r‘l §15%‘é(lbsas€r§tna§d198t\é’@1 Cﬁroﬁoﬂﬁum&éﬁﬁf’ldﬁi hrIaHQor adi o
comruni cation termnal L "after the mpvenent. 26. A nethod for switchin

0
base stations icr?“’e{“%%ﬁértk‘%@st%%ﬁ{“&fnarlacﬁ%db’é%éeét"ﬁqcmé afco]rﬁﬁ?‘glﬁij base

stations provideddea §t9|tliroﬁﬂ$IYa®1fd celkl = ande ataory rohestaldonhvedntrol [ing
t he base stations st at.i ons %n%\ﬁa@? con roI stati on are
t e

connect ed by optsll(gal}a?isbépgtomﬁg%;a(hrlﬁ 5|1fqr}a?le ?eﬂ& and

transm ssion fromthe contanl estud 1 0@ 1trrgt;hern1a§enstatw@rllmsgt ther each
base station, ag@%g he{af50 comunication term nal noves and changes
the base station to co nicate with, the control station transmts
information of the radio communication termnal to a new base station which

communi cat es 24. A method for switching of base
stations in a network system of radio base stations
comprising base stations provided in a plurality of
cells and a control station controlling the base
stations, in which the base stations and the control
station are connected by optical fibers, wherein:
a wavelength for transmission from the
base station to the control station is set at the
beginning of a communication between the base
station and the radio communication terminal, and
this wavelength for transmission is fixed while the
radio communication terminal is communicating; and
even when the radio communication
terminal moves and changes the base station to
communicate with, a new base station which
communicates with the radio communication terminal
after a movement of the radio communication terminal
transmits information from the radio communication
terminal to the control station on the wavelength
for transmission set for the radio communication

terminal.

25. A method for switching of base
stations in a network system of radio base stations
comprising base stations provided in a plurality of

cells and a control station controlling the base



with the radi o communication termnal after a novenent of the radio

communi cation termnal on the wavelength for transm ssion set for a

previ ous base station which conmunicates with the radio conmunication
term nal before the novenent. -52- 27. A nethod for switching of base
stations in a network system of radi o base stations conprising base
stations provided in a plurality of cells anb- a control station controlling
the base stations, in which the base stations and the control station are

connected by optical .fibers wth, sub-carrier optical_ transm ssion,

wherein: an ent rsa%%tlf’éhﬁ 0t @’h’bﬂtg#‘o'?hﬁ b%ﬁﬁ-%ﬁﬁgil “%pal’?%:‘f%? rca%%ﬁitgéi on

fromthe base «idtdon aidecoanigotedt &yl mptscadt atbehe , bdgenaimg of a

comuni cati on between the b%%ﬁa gggk&_g_aﬁg @ngpigoﬁgquQégagion term nal,
al” isTi rfe'the 72

and the entrance radio sign i xe _ 0~ conmuni cati on
termnal is commmi tabiliey;wand leragnt bhérarhsm i ddies coandni cation termn nal

nmoves and cha_nges the. base gt @tiiﬁf‘eE%ntCQdmiéﬁbe:Wfé‘r 2R Passistat i on
which comunicates with the radio communication termnal after a novenent

of the radio commiPPcERPoROTrH?P haf tatriiRnt @ st BASE iSdre bt oPrhéSr 86t

communi cation tesAl BalcH ®ibe W £ obnst aln®@nwiielrh the eridiasmce frequency
signal set for the radi.o conmunication_.term nal _usjng a sub-cqﬁéigés%ptica
a

transmssion neEtHBEUSE CA HRENGE FBF "8 TEHIHY 8 DR g4 i
network system oftaadiom basecstatimisateonpithi ngHmseosttatd bnstptdwimded in

a plurality of cglls.and a %g@t Pln §tatign €0t B@Ji&glkﬁ%%fgnmi ons,

in which the base stations and the control station are connecte pti cal
fibers with a subaearditdrepp2ndat raesBhtssiod o mheEdion iptendedefor

entrance radi o sig8aka$8M communication terminal to a new base
station which communicates with the radio
communication terminal after a movement of the radio
communication terminal, on the wavelength for
transmission set for a new base station which
communicates with the radio communication terminal

after the movement.

26. A method for switching of base
stations in a network system of radio base stations
comprising base stations provided in a plurality of
cells and a control station controlling the base
stations, in which the base stations and the control
station are connected by optical fibers, wherein:

a different wavelength for transmission
from the control station to the base station is set
for each base station, and when the radio
communication terminal moves and changes the base
station to communicate with, the control station
transmits information of the radio communication
terminal to a new base station which communicates
with the radio communication terminal after a
movement of the radio communication terminal on the
wavelength for transmission set for a previous base
station which communicates with the radio

communication terminal before the movement.



fromthe control station to the base station is set for each base station;
and when the radi o communication term nal -53- noves and changes the base
station to communicate wth, the control station transmts infornmation
intended for the radio comrunication terminal to a new base station which
comuni cates with the radio comunication termnal after a novenment of the
radio comunication terninal with the entranée radio signal set for the
new base station using a sub-carrier optical transm ssion nethod. 29. A
met hod for switching of base stations in a network system of radi o base
stations conprising base stations provided in a plurality of <cells and a
control station controlling 2he basestibatiHns, sii)ﬂt{\dﬂhﬁ:hgt hef baaes st at i ons
and the control ?t%tl on_are conngct ed b% t| caI fi b Watsh tgﬁ_bL carrier
optical transnis3tontSthereln? MYk ent S r?trance 7 5:1|o SiYgnd "From
the control statcomptrd ¢ hegbhse eststta bnoins getovfidre ccdeh abasler sa atlitgn;o and

when the radio comyyni cation tergioal, Ipugs andoghanaes,the hase skation to

conmmuni cat e a new base station Ch commuini cates wi t radi o
conmmuni cati on teﬂrﬁﬁaloraﬁexnawh@\‘ﬁé)rréme &f2 3 festpadioan T @AM tats oR TS i nal

transmts infor @Eh@&or@fak@a é@ﬂh%&@é@“ﬂ'ycaéﬂaﬁ’ﬁlctaef ”H‘Ele A0 4 hencentrol
stati on usi ng the sub-carrier optical tranSm ssion nethod with an entrance

f requency si gnalS%Et‘cfao?raerpr%HF66§lba’ééaéltséﬂ%ﬁlﬂﬂ ch"BEmff cates with

the radio communication terdmnanhtheinee thedpeveniphal3GoA aethod for
si gnal processi net wor k F\XSt m of radio base stati on: %acogprsiesi ng a
c i

plurality of bas‘g igt S ohs € Eorfhk ngT G 286" Cohflini
termnals, a condtak istratton tdoapremarise Velsyc cohbnoli s ngethetbasbest ati ons

and Com“”ncaﬂﬂggWHAkﬁg @@E%”@Eﬂﬁﬁmygg%ﬁégnbetween the base
A station and a radio communication terminal, and the
entrance radio signal is fixed while the radio
communication terminal is communicating; and
even when the radio communication
terminal moves and changes the base station to
communicate with, a new base station which
communicates with the radio communication terminal
after a movement of the radio communication terminal
transmits information of the radio communication
terminal to the control station with the entrance
frequency signal set for the radio communication
terminal using @ sub-carrier optical transmission
method.

28. A method for switching of base
stations in a network system of radio base stations
comprising base stations provided in a plurality of
cells and a control station controlling the base
stations, in which the base stations and the control
station are connected by optical fibers with a
sub-carrier optical transmission, wherein:

a different entrance radio signal sent
from the control station to the base station is set
for each base station; and

when the radio communication terminal



network, and optical fiber |lines connecting the base -54- stations and the
control station, conprising the steps of: in each of the base stations,
receiving signals transmtted fromthe radi o conmuni cation term nal
converting the received signals into optical signals having different

wavel engt hs assigned particularly to each of the sending radio

conmuni cation termnals, and transmtting the33econverted signals to the
control station via the optical fiber lines; and in the control station,
receiving via the optical fiber |ines near- S|nultaneously opti cal S|gnals
havi ng an i denti®avamvenengiternpas driee bomeersedtioomist gRaM R AASHE t ed

fromthe sane radicq, CopmyNi caL 0B 1t & fLRal, r@n‘éré%%%{l\‘@g bY rAfrmh€agin two
base stations, converting the received signals into electric signals, and

equal i zi ng the eR&anedsigialtshe 392 dA et PBB UGS HahByER TR R &l tRhén
signals are procgsseth A£606daA% 49 whe cH Qi't@rhmuﬂﬁ&?@@é@a ngimef hade asagliai med

in claim30, further conprising the, steps noni toring the conditiqn of
connection shOV\ﬁOW‘{Iﬁéctaérc‘e‘?Qg%eHBth@;i asfbﬁﬁl%“‘t%a%m?‘lg’\}e gn CARJEALRCal
wavel engt h and acemnacei ¢ad inear teirmitaneouisty bjret kenttoahicd sadticon, and

determ ni ng whether_th trol s tlon can rm.nat.e th over process
based on resul ts” ognatﬁe m)ncnl]?orltr%é11 %wesbta% i%ﬁ’la%g Ooé gﬁ?’?\;@fnl %g a

communi cati on beswderc i he lcﬂmtopltlstaelt i bmaarsini he 1omadi@todruni cati on
term nal under handover based on the equalized signals.

29. A method for switching of base
stations in a network system of radio base stations
comprising base stations provided in a plurality of
cells and a control station controlling the base
stations, in which the base stations and the control
station are connected by optical fibers with a
sub-carrier optical transmission, wherein:

a different entrance radioc signal sent
from the control station to the base station is set
for each base station; and

when the radio communication terminal
moves and changes the base station to communicate
with, a new base station which communicates with the
radio communication terminal after a movement of the
radio communication terminal transmits information
of the radio communication terminal to the control
station using the sub-carrier optical transmission
method with an entrance frequency signal set for a
previous base station which communicates with the

radio communication terminal before the movement.

30. A method for signal progessing in a
network system of radio base stations Eomprising a
plurality of base stations communicating with radio
communication terminals, a control station
comprehensively controlling the base stations and
communicating with an external communication

network, and optical fiber lines connecting the base
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stations and the control station, comprising the
steps of:

in each of the base stations, receiving
signals transmitted from the radio communication
terminal, converting the received signals into
optical signals having different wavelengths
assigned particularly to each of the sending radio
communication terminals, and transmitting the
converted signals to the control station via the
optical fiber lines; and

in the control station, receiving via the
optical fiber lines near-simultaneously optical
signals having an identical wavelength that are
converted from signals transmitted from the same
radio communication terminal and received by at
least two base stations, converting the received
signals into electric signals, and equalizing the
electric signals.

31. A method for handover control when
signals are processed according to the signal
processing method as claimed in claim 30, further
comprising the steps of:

monitoring the condition of connection
shown by the received optical signals that have an
identical wavelength and are received
near-simultaneocusly by the control station, and
determining whether the control station can
terminate the handover process based on results of
the monitoring; and

establishing or sustaining a
communication between the control station and the
radio communication terminal under handover based

on the equalized signals.



