SPECI FI CATION TI TLE 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, SI GNAL PROCESSI NG AND. HANDOVER CONTROL TECHNI CAL FI ELD The
present.invention relates to a radio communication system .nore
particularly, to'a network systemof radio bhse stations and the nethod
for switching base stations, in which a base station provi ded in each of a-
plurality of cells and a control station that controls the base stations
are connected by optical fibers usi ABE&MEVEREAGh nulti pl exi ng _
transm ssi on or @ISUE COF' TEE OPNVERITIGN ansni ssion nethod.  The , present

I nvention also refates to a
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nobi |l e station un ndover. BACKGROUND A I'n a network of radio. base
stations-to. which optical wavel ength d|V|S|on mul tiplexing (VDM is

applied for exanpECHNIEAR mmner ally provided with a plurality of base
stations that conmmunicate rg{g,]p i al§o @n

control. station that corrpr\gfh sﬁg %nggn %é%‘ﬁgﬁ r'tﬁ uraP Ity o? gadeio
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stati on converts _a q_nal recej-ved fro radi p COITU’UHI 3? on tgrm .na
AP a

into an opti cal gpéhﬁ tRER hIL REGP ER %iec+?w%hl§ tfie® §§é°n'.
station in orderprovidednin adwh af ecal ursilgnay .o f celis aont rotosttatdon

via the optical §iB8'ion that controls the base stations are
' " connected by optical fibers using a wavelength

multiplexing transmission or a sub-carrier optical
transmission method. ' N
' The present invention also relates to a
system in which a control station receives signals
from a plurality of base stations and equalizes those
51gnals, Which'control -station controls 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 statione.to

- which optical wavelength division mﬁltipleking
'(WDM) is applied for example, there are generally
provided with a plurality of base stations that
communicatewithradidcommunicationterminals,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 fromearadlo communlcatlon terminal
into an optical s:Lgnal hav1ng a wavelength specific



lines. Therefore, the control station has an optical receiving device that
can support a plurality of wavel engths the nunber of whi ch wavel engt hs
equal s 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. sugport a si'ngl e wavel engt h.
Each of these optical receivers is responsible for receiving. optical

signals froma si base statlon and, convertin t he received optjcal

si ghal'_s into el edgt]%gzh i’ﬁagﬁﬁr?a ipB t’arR/’és?édt i Yhanrsmirte the caidLad a
selection sw_t,chlgmabetonEheecem\mbblstaltu.@ﬁi wigrehe.ogalcdis fihen a
nobi | e station another cell., the control station has to switch
the selection smnt % |nto anot her optical receiver in order to continue
receiving fromthat nobile sThBer&fomne &hw ecpensmall \iRRE40n dlamedwor k of

radi o base statlmiéaqle&@debfdlhgr Aewitar tHdH chef E‘sr@ﬂfssrbco digs. 1 and
2. Fig. 1is ab on

I showi.ng ajp, ex |l e. of _a ur.at.i on of the
conventional " net \Bo %gé‘t% Vigle&%égghﬁ gir{:r%ngumbﬁrco?lfrglhlsqlht i on 10
and base. stati onyavelaﬁgli-lﬂs equerks rtadf tdve nefrbexd £ theabasBSs tatthisomsinber
of which base st atj ofgel ger{._q,;ofkm t@ % J%t cal cpélgg quqm% %lqucj oop.

structure by opti.,cal fibers 30 in s ar Fansm tt ed

and received by iRGhyd stéVQkﬁﬁﬁﬁlthQBI@Pﬁﬁfa¥rﬁﬁ§m¥¥#bﬁ WBRETRILD | n
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signals from a single base station and converting
therecelvedoptlcals1gnals1ntoelectr1ca151gnals.
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’ rece1v1ng from that mobile
station. '
‘The conventlonal WDM-applied network of
radlo 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 systenl of radio base stations.
A control station 10 and base stations
(BS1- -7, herelnafter referred to as "B BS", the number
of which base statlons 1s not limited to 7) are
connected into a loop structure by optlcal fibers
30 in which optical signals are transmitted and
received by using a wavelength multlplexlng
transm1531on method
In this conflguratlon, 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



signal is conbined.for wavel ength nultiplexing transm ssion and is
transmtted by a WDM coupler 17.- I n each of the BS1-7, an optical signal
havi ng a wavel ength speci.fic for each BSis split off by each WM coupl er
25, and is received by an optical receiver 23. Signals fromthe optical
receiver 23 are radio-transmtted to radio. -edmunication termnals (M1
and M52, hereinafter. referred to as "Ms", the number of which terminals
is not limited to 2) via an antenna 21 by ap access_;radi o (radjo .
communi cation betwadrsnhttBOB MY Vﬁge#%REth§Mﬁﬁ&€éFi%?Eeﬁﬂ?haﬁﬁ 1s

transceiver 22. AdAd @ed8 apalthéod@derdb st atetehvad byeathe opaciesslr adio
transcei ver 22 viag the, antenna 21 j

S convert ' l.6al, S | by
an optical tranShidRat 23 CHRP eGP E ol |vneede]!t‘)§]t?1hgﬂwbg%lfpﬁsde n<'215 fgr
wavel engt h mul t i rlredi swi sisias minsdiion £ resadtdsd haticoWDMASERIRF L2-in
the BS is.provided with a ragi @3 n¢t ¢REOHYPLPL. bl og®PEaE signal

communi cati ons that denodul ates. and convert the_received ﬁggmahsgffgﬂthe

: )
MS into digital diaghbRg, @ #fYeleRGITR STRASE Tidtiut AF 0P biPe
communi-cations thats velich dipMt eoup peal 25 oumpdt ied feoeivied du izal

Communi cation. | PRTLCBInAST eS8 G 10, S LB SR | CAP™ Sianal B SAooH each BS
are split off intmeceingieddverengadipgizianyyithed v csa68i&@ 17, and
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: | - 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. ' ' S
| The access radio transceiver 22 in the BS
is,providéd.with a radio signal demodulator for
mobile communications that demodulates and converts
. the receiv_ed 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 optical
signals from each BS are split off into _
single—wav;ele'ngth signals by the WDM coupler 17, and
_are then received by the optical receiver 15.
‘'When, for example, the MS1 is
-communicating'with an MS3, the control station uses
-a wavelength 1333fortransmittingsignalstotheBSS,
‘and the BS3 uses a wavelength A jps3' for transmitting
signals to the control station. o



the selection switch 14 is oper at ed such that an optical transmtter for
the wavel ength /A BS3 of the BS3 is switched into an optical transmtter
for a. wavelength 2. BS4' of the BS4, and the control station 10 uses the
wavel ength | Bs4 for transmitting signals to the BS4. At the' sane tineg,
the BS4 uses the wavelength 2.BS4. for transdi-tting signals to the

control station. Since a wavelength used for signals to the contro

station is consequently swtched fromthe wavel ength ). Bs31 into X Bs4'
the control station 10 switZ&HER a WheR| thAagMSpriovEs 3RdeFoBRENRS obe f or
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BS4, the optical _.,eceiver is_fhen. s Pectlon sw tch, since
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to the movenent @od#ifoladitd €PFAVAIFA,PPches a receiving optical
-receiver into one for the wavelength A 3ss: by the
selection switch 13 in order to receive the signals,
whereby the MS and the control station can continue
communlcatlng
' | Flg.z 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 accgrdingly'switched'from one for A
Bs3 to another for Ags. ' -

At the same time, in'a WDM coupler 17,,
optical signals havingﬂwavélengths A ssi— A asy+ from
each BS are split off by wavelength into different
terminals, and are respectively received by the
optical receiver.

Therefore, when a receiving BS is
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 Agss3: to another for A gss:.



termnals is required frequently, there appears a problemin that, in the .
control station, the workload for perform ng sel ective conbination such as
one in the selection switches of each optical transceiver becones
excessive so that the processing requirenent of the control station
becones too high. DI SCLOSURE OF THE | NVENTI ONSTheref ore, the general object
of. the present invention is to provide a novel and advantageous net wor k
system of radi o base statlonﬁ mhlch an_resql v h q¥e nen& ned .
problemthat the prior art RA¥e¥fk aP 8815 tH3SHr 858 tons
invention is to phmutle &mqsfme\mmwme@ﬁortlhesyasaém m‘omxadn@cwatseoetatlons
and the net hod fg ﬁ%ﬁ@%s%mﬁﬁi‘i’é&a? éé@%%carﬁﬂéapélcg p@'aqp@sg ng

load in a contr station even en smntc stations occurs due
to the novenent HroRULH ivdmahi daitde tcé’rflﬁﬁ‘ap-ss.t?ﬁé%l'ol?rjh@c’o’?r
achi eved by a netfwx e s¥ortiimf galleothase cﬁimiﬁatlwﬂéhrwsmse in

stations provide i n_a.pl aI|t eIIs cont.rol, sta _
controlling the &ﬂﬁa%?aEF %&l&ﬁ %ﬁé% 8?&%%%%'%ﬁéhg%§%%ﬁfrm
station are conrhmx:@njebyenmeﬁ@alve |St§e1t$1alh theapwars shijng reguiinsesa hg
transm ssion, wheielfhelbehisg) Sl PanCHBUNES RoGAM 2Fhe- wavel ength
transmitter for transmtti ng an optical -signal having a predeterm ned
wavel ength, and an optical coupler for combining optical signals fromthe
vari abl e-wavel en@IsCLASSRE t@F THEOIINVENTIQGN ansnit the optical signals
by using wavel ength nultipl ?i&'e%fé?@smtsr?é (gente%%lco&g glctst@f fRe
conprises a.plurality, of optical Tecéi'vers f
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mul tiplexing transpaftaged®s shwandk 8y fdh ¥ FuPbSHakerstations,
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 statiohs that can reduce processing load in
a control station even when switching of base
stations occurs due to the movement of radio
communlcatlon terminals.

-These objects are achleved 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
_whlch the base stations and the control station are
connected by optlcal fibers with a wavelength
multlplexlng transm1551on, wherein: the base
station comprises a wvariable- -wavelength
transmitter for transmlttlng an optical 51gna1
hav1ng 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 ﬁavelength
multiplexing transm1351on, the control station

comprlses a plurallty of optical receivers for



splitting the wavel ength-multipl exed optical signals transnmitted fromthe
base stations into the optical receivers by wavel ength, and when the radio
comuni cation terninal -conmunicating with the base station noves and
changes. the base station.to -conmunicate with, a new base station which
comuni cates - with' the. radi o communi cation terﬁlnal. after a novenent of the
radi o communi cation termnal controls the mavelength of the

vari abl e-wavel ength trgnsmtter, and fhe nsn1t the,o |
to the control stE@FBAVAIIhJ'?KELERT &5 % 8P ’t%%l %Elg&aél :‘gpa >
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WDM coupler in t 'S con Vi ces_capab i ng and
splitting of f opt$eiftdiigial EhByW%bﬁﬁﬂdﬁTf&‘&%tB@leﬁfb?GyQQ %h% her
object of the preseghailtyeHdmikEdd i1 afise baseqsabittions into the
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control station enS|ve cont r ol |In%) base' stati ons .and
comnﬂncatlng\Mt%°§WW9&%ﬁﬁﬁlWﬁﬂﬁmnPCQﬁW) aﬁ@tﬁﬁﬂﬁlaﬁdw $Ral fiber
| i nes connecting &bﬁmlmaﬁﬂzaﬁéat wath atte tiedtontpomwi Atatdion rtevmihadach

of the base Stat?‘rgﬁgl rgc ezntg%af_l %hgrgg Cﬁtc%gnrgl?{nlkgetf«?ﬁiﬂ%rmlnal

conmuni cation ter vert sinto optical
si gnal s, amjthenconﬂnQ%ﬁnﬁh% Whﬁ&&ﬁﬂ@¢he@fobbﬁcHPQﬂ%ﬁhﬁ§“ﬁyq%%ngth

control station vigahhenOptbeal ahidbehdd Refansmiiesethe opaicdl tdghads

stations co rlses a si
P to thegcontrol 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 ma'y be a WDM coupler
in this context, any other_devices,éapable of
combining and splitting off optical signals by
'wavelength can be employed.
Another object of the present invention
is’ to increase the quallty of’ communlcatlon in a
mobile station performing soft_handover_;n the
above-mentioned radio communication_netWork
system. ' S
This object is achieved by a network
system of radio base stations comprising a plurallty
of base stations communicating with radio
communication terminals, a control station
comprehensi#ely confrolling 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



converting part for converting signals transmtted .fromthe.radio

comuni cation termnal into optical signals having different wavel engths
as assigned specifically to each of the sending radio communication
termnals, and the control station conprises an optical si gnal . recei ving
part for receiving via theopticalfiberli nes3i Trul t aneousl| y optical signals
havi ng an identical wavelength to the mavelength assigned to the
originating radi connnnlc%§ion'term conver ectively

by the si gnal - coRTBTEIGE RaPhe (N BEORS SSPFARET | fSHoPrdn 5O sERG o rad o
comuni cati on tecﬁnrtexiolanslta&d@iwe\liiby tdte Ieattha/b fhhea sltmearas and for
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equal i zing part for equalizing the output Si ects eat ures,
and advant ages SPPVRF hiRERELtFOKR (AP BRE ’lﬂ:l%}l’a‘i’éﬂllsnttrﬁé‘sr}‘b ng
det ai | ed descri pfirom whe. faadﬂ&eaemntmw&tlmﬁafmﬁﬁmdlf Ilgi:u’(ESopt:LBBJJEF '
DESCRI PTI ON OF THE rt .

schematic of a con\gg%i ona dl}ﬁf%gt%e? g]' ljlcgtase ;Etv%lggﬁgn%—?g 2

is a di agram shoﬂpngzamleaéﬂ;m tof each Wivl'cbgplseen@inq @kl station in

the CO“Vm“'Cmaboﬁﬁﬁﬂi&aEh%ﬁ3ﬁérﬁlﬂéﬁga”hﬁﬁwﬂﬁé|&o%@%ﬁf@sﬁaﬁ%&&”ﬁt'C
of a radi o communi cati.on systenlaccor g to.a first enbodi nent of the

present inventi ofi°MBESeFsaR (ﬂ%@?‘ﬁﬁ] S ﬂ@laﬁ%ﬁiﬂ@gofpa’ét B coupl er
of a control stareceiwvingerfartdte ognthiock refiiber8likieg. §1mala:aheguamy

partially show ng,g %ffat‘f Bﬁaclfs L9l %WHE‘}:@%&& Swalel BstQ:Q to

a second enbodlne resent 1nve IS a |agra shomﬁng
an exanpl e of e wavelength ass1gned 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 sfations, and for converting the received
signals into electric signals to be output, and an
equalizing pert for equalizing the output signals.

' Other objects, features, and advantages
of the present invention are elucidated in the :

_folloWingdetaileddesdriptionwithreference1x)the
accompanied figures. - -

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is a dlagram partlally 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 is 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 statlon in the first |
embodiment ;



a WM coupl er of a BS in the second enbodi nent of the present invention;
Fig.7 is a diagrampartially showing a schematic of a radio conmunication
system according to a third enbodi ment of the present invention; Fig.8 is
a di agram showi ng an exanple of . a V\DMcoupI er of a BSin the third

enbodi nent of the present invention;. Fig.9-8s a diagrampartially show ng
a schematic of a radio connunication systenlaccordlng to a fourth

enbodi ment of the present invention; Fiig.10 is a' diagramparti.all shomnng
a schematic of a radio commBAdcatibf §y§@ﬁ5§@oﬂﬂ‘%§lg} Yy §R¢ ry'l

embodi ment of thes@ﬁeﬁarﬂld veal radidicpnhuhs ca i ey rsys pamt agidor dhogi ng

hemat i f di X t
mbodi mont of 1 et Bs SR oRiEss sHE; 5B A8 Patbent g 0ioRiy ng

a schematic of a rad| o commiBridd iioh %ﬁ;émr@@wﬂm%gngt gnaexample of

sevent henbodi ment Oﬁnhh%oq{;?féet oML 0Rn Rilde 13ebond dmgbaimEiti affl y
showi ng a schenatlc of a radi 9 communi cation system according to the

sevent h enbodi nerh %fpﬁﬁ§?ﬁEséﬁquﬁ%ﬂonn Fig.14'is:a diagrampartially
showing a schematic of a rad‘ucg.c‘brrimmacahmgraystm'aﬁ:edrldﬁ nghowd ngh a

ei ght h enbodi m&*ntsgid %n%ed)éeos; ra@/l%‘ltd&ﬁ]muﬁllg: ereg%gggmtdccofiaggbam

to explain a tine erence cause intert case of
provi di ng no d|vé¢@|§yﬁhﬁkﬂlEWM?%%N%EtH?fthbec@mﬁ§ﬁn§t&ﬂWﬁPtFP§'16 i s
a diagrampartially show ng fFJ.QSCﬂﬂei@taCdQEg&dxﬁCHmoﬁQﬁ@lJﬁlm&txaMp.‘Byéstm

i agr am parti al 1> SOV F9OE WEoharad & ofith S Y Lo neRpes i ienE, dfpe ©
according to a.tpnehe@ﬂbodnwemmxﬁnthe pr esent invention; Fig.18 is a
di agram showing the case in gpjg 9 is a diagram partially showing a
schematic of a radio communication system according
to a fourth embodiment of the present 1nventlon
'~ Fig.10 is a dlagram partially show1ng 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.1l2 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-r_adio communication system accord_ing '
to_thé seventh embodiment of'the'present invention;

. Fig.l4 is. a diagram partially showing a
schematic of a radio communication system according
to an eighth embodiment of the present invention;

_ Fig.1l5-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 mesh. 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 QUT THE

| NVENTI ON  Enbodi ments of the present invention.are described hereinafter
with reference to figures.. A first enbodi neft of the present invention is
described with reference to Figs.3 and 4. Fig.3 is a dlagranlpartlally
showing a schematic of a radio cqomuni cat,i,on .system rflng ta . the
first enbodi ment of the presB#f-i} |r7ve‘rﬁ|%ndl)§grc%f‘ntPBF BnBOVATRF vase
stations (BS) arsezn:émaeatcedfua pa tidop commeh iica thoroEy stem &cbeorsling

whi ch optical signals. are.f éﬁ%gb%&ﬁgﬁengftr % é?@é&ﬂ{mlﬁvW%%ﬂéﬂgth

mul tiplexing tra S 3sT5R nEt con tation
vari abl e-wavel ength |ight soBigelfs is preiagerBsShew gy i J&BF G Pt er

for transmitting vﬁ@f@hqﬁiueall pUBE@H honandreasbnaRid€ell shysad nesh
conbi ned for mavelen th nmultiplexing transmssion and is transmtted to
the BS by a MDM EUFL: | n each of the base stations BS1-7, a DM
coupler 55 splits off a waveFeggtll® specaf dd fgramashowiasg th&t ic@s ¢ r bm
others, and an ORJﬂf(? ?ﬁ%é’frbaéi thenene 9?: VeFel RO mPb Lt @ fieyehengt h.
Slgnals fromthe © receiver 53 are radio-transmtted to radio
comuni cati on terQﬁlhaF§r(l\$)rWF§u5r? antenna 51.by an access radio (radio
conmuni catlon bet ween -10- the BS and the radi o communi cation term nal)

ﬁ;igfﬁggvg; Che mﬁgia%?bilaqﬁﬂ&ﬁﬂﬁsr PORCCARAVEA CRft Y SRt 18R°

uuuuu nmecrira JJ.

converted into optical si gnaEmbrmi/lmgnm @rﬂjlttheargresent invention are
described hereinafter with reference to figures.

A first embodlment of the present
1nvent10n is descr1bed.w1th reference to Figs.3 and
4.

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

"A control statien 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—waveleﬁgth light source 44 is provided as
"an optical transmitter for transmitting each optical
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 engt h by a vari abl.e-wavel ength i ght 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-wavelength signals by the WDM coupl er 45, and
then respectively received by an optical recel@er ‘VWhen the M5l is
comuni cating with the BS3, the BS3' uses a mavelength A s, for

transmtting the recelved rmation fromthe, NB tot t
station. . Then, WHenBfhé Brﬁv <§‘a COMMIREE 3 olor&oﬁﬁﬁﬁﬁgla with the

BS. 4, since the B‘Eﬁanlsa:legesennsmut Redivaveligng hs off ricwe the radlo :
vari abl e- vavel engé&sp,lﬁhmt SPHRCR ¥nifhe Whe %sb&%&l ¥yMehe Hcess
transnmits signals ereatt

er, the control station . can ~_conti nue
recei vi ng si gnal stadéPnd zarsaaiengdR xia n"éhev\nat“rﬁﬁﬂnan§19v\ﬁ’6ﬁl ng

operation. The N%oﬁbe&teafmﬂe%gtivuatphsﬂQnefléaaSaevstlgt aana rfoionrakg BS3

to the BS4. Fig. m show n exanpl.e of ..t Ie I n
the control stat |"6?1V§ca,t(?&%?th ¥8 v?ﬁé%rkﬁa]r%tngﬁ&a?%hp Plcﬁw%wg:ou%ﬁér
452r . signal s. haviamd waneelEmghhsombised bywshthee¥ M edonpdreazh BSTare
split off and di S&éb%&%ﬁﬂﬁﬂ%ﬁt&b@r&mnae&ﬂﬂams@yowelenet&bneaalt hen

respectively recelve optical - recéiver 43. In this enbodi nent
t heref ore, when tﬁEatéﬂQ(ﬁﬁng of base stations occurs due to a novenent
of the M, since, in respect 1of thescdhtitde sthtﬂmeﬂ@ngtdpbi.caﬂl i cal

signals fromthe BS| not a di t t t he
optical signals 2re %u spu?feg %%om t E ntlggé e‘#hk i?&d t he contr ol

station can conti ﬁyegtl@'rve%‘eE\l@YtMes1%Pﬂ-@abYstbﬁdﬂBMvﬁ@HPﬂ-l¢er Aentnéal
optical receiver'tphen respectively’ received by an optical receiver

43..

When the MSl is communlcatlng with the BS3,
the BS3'uses a wavelength Ays: for transmitting the
received information from the MS1 to the control
station. Then, when the MS1 moves and commences tq
communicate with the BS4, since the BS4 changes ah -
output wavelength of the variable-wavelength light
source 54 into the wavelength Ays;, and transmits
signals thereafter, the control station 40 can
continue receiving signéls haviné'the wavelength A
ws1 without any switching operation. The MS1 thus
échieves alswitching of base stations from the BS3
to the BS4. |

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 452,esignals,having
waveleﬁgths lnsrnlum received from each BS are
split off and distributed into different terminals
by wavelength, and then respectlvely received by the
optical receiver 43 _ '

In this embodlment therefore, when the
switching of base stations occurs due to a movement
of the MS, since, in respect of this MS, the



43 and can di spense with any switching operations. A second enbodi nent of
the present invention is described with reference to Figs. 5 and 6. Fig.5
is a diagrampartially showng a schematic of'a radi o conmunication system
according to the second enbodi ment of the present invention. A control
station 60 and base stations (BS) are connecikd in a |l oop structure by the
optical fibers 30. in the control station 60, there is provided a
variable-mavelen th lh%ht source 64 that can vary a wavel ength for

transni ssi on, A RcaF omjnifals sdgp hed fEam veliel Bfyths not
mul ti pl exi ng trartsmangem amnidl 4t 'Hele t cORTBG L edtatuld:hﬁ Bﬁeb}b;&tﬂ\BMl
coupler 65. In eag a t ou er 5.8plits off a
wavel engt h speci f| nge%&es c@'ﬁ sta%lognr rom o ers %g rgbntna d

recei ver 73 theri'—h%cép\?’é'-srqilqes*s}ﬁltll{orbf¢am\¢eﬂre1hgnhe Siqgre¢ ceimeorthése

optical receiver J}i”ti\éalr gdigndraneithi€le iaeh%&.@?&@yﬂbﬁgt Itc%l?:sél.ﬁr—]g}:gal s

(M5) via an ante .access radi,q transceive
fromthe radio C%ﬁ] aF%Snlatlésrl?ﬁﬂﬁfe grlé:c}} AR RYitGhing opezati
transceiver 72 via the antenhasedondr embyineadt iof otbpt |pmaésengnal s

having an arbit rig{ye houe r3_ I qggg r 74,
and are then conﬁine% by t é%ﬁl %d - §$¥€%§§ en #ﬁg e%ﬁﬁg
transmi ssion. I'n &he control station 60 opti cal S|gnals fron1each BS are

split off int o si ngl e- wavel gngt.ts si gnal Si;té(gfﬁﬁi \ﬂa\égpgmll@r Mowdhey -al2-

W ih the BSs.  oorRRREI ST r SAARS GPTRUR REATE G F B, BREC REHERo!

station 60 to th&®Ihei srcpnthvameadimerBso fhthe presdme Mvemtesonnd

commences to 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 is
provided a variable~wavelength light source 64 that
can vary a wavelength for transmission, and each
optigal signal is combined for wavelength
multiplexing transmission and is then transmitted
to the BS by a WDM coupler 65. .

In each-éf 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_receivéd
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



comuni cate with the-BS4, the control station 60 achieves a switching of
base stations by changing a wavel ength of the variabl e-wavel ength |i ght
source froml| BS3 to 2 BS4 and then transmtting with the waveiengthl, B34
The control station 80 thus achieves the switching of BS by nerely
controlling the wavel ength of the variabl e-wrel ength light source. Fig.6
I's a diagram showi ng an exanple of the WDM coupler in the BS according to

the second enbodinment; In a WDM coupl er 751, am)ng siegnals haVé:pg
wavel engths 1 Bslare BERD tF§eyed Wi A® AMt+6RY HTF01%50 6t the ot her
BS, only optical signals haniengthendsal Eagtdmmnbati dast angpetthi thed®@3engt h
2 BsM assigned for that .BS are spli e <3 £+ £ 84§ 56 SER
t hrough. Signals ??'B%uﬁ‘?‘ecai%/]agflag'lneé-?/\g%\/éltg%g} ﬁi%]l g}gfmssglfjr ce in BS are N
conbi ned for wavebehgoll mitatpbexiély toanbei BSioomiThepreWave longin e V51

S\rI]\!i t ches aI base _Bssg@%i)qﬂﬁt,p, %gﬁﬁlﬂg@' | c?geqld#églfgﬁﬁmddtﬁmBglaetsn ﬁdSIF BS;L,
the control station changes t, vel : t he variahl.e- t

| i ght source'fHnﬁ?mBS§%%PQ?BS&ﬁ%#@¥?a§§§SsFﬁﬁ SPW?ES?WEﬁ%#&%? ?@gt
communi cati on, ardchhierds ansswisci gngl o fuikids ¢ heta tdeves ebyt Fhan@EAT| n
order to achieve. ' 1.0G 0] al ' it pPrESERE

I nvention is desc?iwzagdégmgbﬁg;rheg)grﬁgeﬁ%g i gs@gﬂg%g%g.%s a di agr am
partially show ngfromschesmtte &fssa Bad ctkenmbmansnéil tdtg efil k& Fitf ng

-13- to the third,gyeqdifeh 10fs,t.he THESEBh tirdené t ki oh COO Ehlusst ation 80
o o i Sho bl kAL G BaSalsp BY Wk ontuny
wavel ength mul ti pthei mpvelength of the variable-wavelength light
source. ' '
o Fig.6 is a diagram showing an example of
the WDM coupler in the BS according to the second
embodiment. | _ -

In a WDM coupler 75;, among 'signals_h'a'ving
wavelengths A psi—Assy received from the control
station 60 or the other BS, oniy optical signals
having a wavelength that is a specific wavelength
A esu assigned for that BS are split bff and others
are to be passed throth. 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
ofthevariable—wavelengthlightsourcefrom Ages3 to
A pss fOr transmission of information of that
communicati@n, and then transmits signals with the.
wavelength Ajss in order to achieve a switching of
BS. ' a ' _

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



transmi ssion nethod. In the control. station 80, there is provided with an
optical transmtter 84 that transmts.each optical wavel ength, and each
optical signal is conbined for wavel ength nultiplexing transm ssion and
is then. transmitted to the BS by a WDM coupl er 85. The |ight. sources for
transmission in the optical-transmtter 84 -d3e here provided for each MB.
For exanple, when the MS1 commences to comuni cate with the BS3, a

wavel ength of the light @ source for transn1s |0B8|n t he 'i's se£§to t-he

wavel ength 2- BS$° Y prdyemizgdiment; 01 Jhhe WAREORH dPVBTLRM ¢+ s
of f an optical si gnal haV| N adoarthid asyat\imtelaangahdf eas et Béassi@and an

optical receiver (3, LOGNCEHRCH ¥Paa (¥ LALCRs i 0EL reShONBhS S5O

optlcal receiver are ra ransm -t to ra
termnals (MS) vEabsram@nha whijgh Qihth@éés§lr§tﬁbstPﬁﬁs@é’a\ib?mgﬁt%dl 0

signal s. from t heahadife c&20@dN ¢4 hgn tiY N 8¢k 13y RCAMAd Pyekhiagiccess
radi o transceiver 92 via the antﬁgﬁa 91,.are converted into optical

signal's having atTpmett 8P PRedShP8Mengt h by a vari abl e-wavel ength .1 i ght
source 94, and are then conbimethley adret WOl sdrapien %),fothamaelleﬁngth

mul tp1exing 1 apamSon. wilie JAT bR IRVELER LEQH dpuERgcod TS

| ight source that can gtlon a wave outputted fromthe
| i ght source. |ntERaA®HH Fo¢a§ﬂ‘a9P(‘}r+C@)1 "(ﬁ)‘f?é&[ngtshr grEd Q?%%HEHCBQ- are

split off into -$4gndNOis- w@mauhmﬂmeemeﬂ@ehv\wlwlem&ﬁ; and
W ih the BS3.  ooRRHIEAPSSH ABinae) GPeL tF ARG E Ol Ao ERE ESoRY ol -
station.to the BSSWMMrvohﬁh&we$éngthl
The light sources for transmission in the
optical transmitter 84 are here provided for each
MS. For exémple,_when the MS1 commences to
communicate with the BS3, a wavelength of the light
source for transmission in the MS1'is set to the
wavelength 1553
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) wvia 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



Bs3 Then, when the M5 noves and commences to conmunicate 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 comunication term nal
changes the base station to be conmunicated with, the control station
still uses the wavelength. ). BS3 that is tH& wavel ength of optical
signals intended for use by the base station which communicates with the
M5 before the novene

signal s i ntended®+B8f qtehew%f‘it nglﬁn@i’t(téagﬂ‘rssgﬂ?t%gq@%ﬁﬁ%ﬁ‘ Sileeft%g’trfsggfdrm th

the wavel ength X888, threm reiccivedghyl sathyopthiealarrabed vaDM 83upl er 85,
receives themw th the opt ivg.?é rt‘?ﬁ_?hl‘éﬁir 1%3coﬂlm.'g;.'b@£tlh Wt %B%”B$§ t hem
|

to the MBI via the -antenna € access.radi o transcel ver
the control statFORMMNERAtAOR i ECrBGHARR chfi g aR 3Tt ke dvefir ot ﬁ&ﬁ

swi tching an opgbadlrdy agelitlilet €6 ahe %ﬁgrwmaehenw@fvep@ﬁbw Iang
wavel engt hs, and can hleve SMAtChI@% of BS. _Fi §ﬁ]ShOMAng
o]

g
an exanple of tHe" oupl i r"%ﬁ‘ﬁﬁst & he ?’H’l%re%c esfrbé iment. In
a V\DM coupl er 95¢pmanamicapei eath shgids 4, malver@wavellesrgartsom 8@sdoes BSN

received from tﬂ@tﬁ@ﬁéﬁ%esbaWé¥b§Qn%tH'¥thE%%d¥§19§E$nFE&@@E@HH“Gd

optical signals having a wavel eng% are split off, he others are
to be passed t hf BEgN S Bialth s ﬁrthghﬁﬁw%ﬁkeQﬁiﬂﬂ¥%§Phth?gﬁ? io
source. 94 in t hecBhimairel cathioied dxymin dDVMchEngesupher b@s® fotavdve argt h

mul tipl exi ng trggs&ﬁﬁh%}c;—P%EiEf Ptk %%85,59%4\@1 %f@ﬁsséllﬁs ses

station to.be conmuni cat om t'he he "wavel engt h
split off by thethgrvawedemsth A ss3 that is the wavelength of 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 MS1 transmitted from the
control station 80 with the'wavelength A ss3, 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 conjt'rol 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 1n BS accordlng to the third
embodiment. ,

In a WDM coupler 95,, among optical
signals having wavelengths lgsf-lgm,received from
the control station 80 or the other BS, only
predetermined optical sighals having a.wavelength
A Bsu 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



coupler in the BS4 is changed into the wavel ength A ss3, whereby optical
signals fromthe control station 80 are transmitted to the BS4 so that a .
smﬁtching of BS is achieved. A fourth enbodi nent of the present invention
"described with reference to Fig.9. Fig.9 is a diagrampartially
shomnng a schematic of a radi o conmuni cationf §ysten1accord|ng to the
fourth enbodi ment of the present i nventi on. A control station 100 and base

stations (BS) are _connect tru e optical fibers -30.
In the control s‘f%l’?@ﬁ 0%9 s?ﬁﬁal ‘P?\?fng $¥tlpgﬁxgﬁgan MUX/ DEMUX 102
are converted i ntvanemisstenradi o signals by a vari abl e- frequency

entrance MDD 104, are freq“%‘?f‘é’ré’]i'b&'eo' %}?aniﬁh% n@éaie&{:h‘é%ﬁé@%eﬁ%e
coupl er 105, and are then transmtted to. fy E/ O 106 u5|ng t he

sub-carrier tranSkR&divh tr%t%oc°mﬁu€e}&ﬁ%?d8‘$}f—?‘ t‘i‘%ﬁs‘?r‘??t%& §P§nal s
are converted lnBs4frwnﬁav@uldn@tﬁxgﬁrmh@fbeg;nadlsebyae:adbﬁEwbw

and a predeterm ntranc f gaugn gnRal,. 1s I' t he
frequency-nul ti pgg%g errad+ EPgnCHés)‘l bé/‘ a thg %/%éfi 1% éreaﬁgncy \g%%p{‘é%
The signal spliti nff, iwheeebgulogtietich} as:xmuahbl érrareqUhacpqmtraﬂuce DEI\/I

1131 (here, a vagiakligsd rgauaney @E&ﬁ%ﬂﬁ%ﬁ@EMo 1t3}3e'B§|4UCBi§ thet a
vari abl e- frequengé ent.rance dul ati ng ‘and

vari abl e-f requen %%ﬂc@%a&§lﬂ§2 1%%gglat|ng). []g|tal signal s
denmpdul ated by the vari abl e-A réouendy embodiaedOof1ihe goeesemterted into

radio frequency gh%@l&o&%t egitfgg?%bfeq dySPEhr U A Lo LAt 0 Term nal s

and are then ra transm era comiuni cation ternrnal’ (MS)
via an antenna 111 by an addeds?r i@ A tAdagaan paxtialdayi §howgig saf rom

the radio schematic of a radio communication system according
to the fourth embodiment of the préSent 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 sighals by a variable-frequency
entrance MOD 104, are frequency-multiplexed by a
selectivé—frequenéy 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 prédetermined 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 1131(here, a variable-freguency entrance MODEM
113 includes the variable~-frequency entrance DEM
113; for demodulatlng 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



comuni cation termnal are received by the access radio 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 fMsl by the variabl e-frequency entrance MOD 1132. The out put
signals are multiplexed by the selective-frequrcy coupler 114 and are
then transmtted to the control station or the other BS by an E/O 116 on
the sub-carrier transm ssion. in_the control station 100, optical g
from each BS are céothRheed rfﬁtrothf‘? eﬁ%&ﬁ&ycr‘?ﬂ}“l‘??ﬂ'@?@dﬁrr&aﬁ r’@i"&ﬁ&l%

O E 107.  The conwad echengraldiarergiishiotied nto thlengdaedwavel engt h

signal s by t he # n vglen
signal is denodul g:t%@ﬁlls%?cgteio%}? E%rﬁ%ﬂ% nal(ﬁgf} ‘E;éi varl a irgvgqlG]ielﬁLc;!/i]si;
entrance DEM 103anNaecess nsudie mﬁFéét"Qfg WEBh the Bs3 t he BS3

nodul ates information fromthga8h vgi nals/afFoml exd egyaraey entrance
radi o signal having the fre uenc gnd t hen trans t.s tggﬁnndulated

signal to the contG¥IMYpifra Q%O ﬁq*ﬁﬁ uB*&art§eF LY A SGRRR, .
when t he MBSl npvexaahio comrpmsassiver d.d.mﬂmaathevviawtetrtRaBB&;l,t aadBSHre

controls.a carri er e(ﬁhg& %gﬁeg_?r@@cg ch&q@ggggch) of thgi itall

vari abl e- frequency entranc ates ornatlon rom-t
with the entrance SkgRalst pEguattsn hGOPNG T HRA 1 BEGe e fARTraRRE MAMio

transmts the rmdtglajlegjlgl gﬂ,a}lﬁg ahes eoftiedlcy 1ffys,S A} |@ne100 on t he
sub-carrier optical The contral

0 s
t he' sane ent rancevarléjdsgiﬁ ?@%ﬂ&ﬁnﬁ%f? Fafleceel'g{)horh\]/éﬂ)l’ereb h? hgg%%ut
control station catigwalsnaser avslvipdexed Hyrizhs SeilemmheewBquuenCY

coupler 114 and are then transmitted to the control
station or the other BS by an E/O 116 on the
sub-carrier transm1331on

In the control station 100, optical

t he

signals from each BS are converted into
frequency-multiplexed radio signals by the O/E 107.
The converted signals are split off into
single—waveléngth signals by the -
selective~frequency coupler 105. Each
singlé—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 MS1l with a
variable-frequency entrance radio signal having the
frequency'fgn,-ahd then transmits the modulated
signal to the control station 100 on the sub-carrier
transmission. S

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 MS1 with the entrance radio
frequency having the frequency £usi, and then
transmits the modulated signal to the control



The swi tching of base stations fromthe BS3 to the BS4 in respect of the
M5l is thus achieved. A fifth enbodi ment of the present invention is
described with reference to.Fig.10. Fig.10 is a diagrampartially show ng
a schematic of a radio comunication systemaccording to the fifth
embodi 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 s Iii of f _by.an .
MUX/ DEMUX 122 ar eshdH&P# 240 ﬂPd:h%rﬁ"rl%l'nﬁérrrdd?’6°§tg£%?' t(’@\??ﬁx‘flrse%%ﬂm es
fBSl -fBSN) by a Mgéi@dherblegraicyorrtoanseilDus2é theesame entrance
frequency-nul ti pl exed by. a sel | ve- T reql r , t hen
Ség e%HeE%g 1%1 %Lkenf%ceﬁq}ﬁm wherddy fhe !

transnmitted to edth i using tThe sub-cafrier. transm ssion
method. I.n each ofoBBrod, stmtipancen cantipn® FeqeabvingviheeFigrals
frequency-nul ti pl exgfl %afd oysgi.gnals by each O E 135, and a signal having a

frequency specific tor each BSis split off fromthe copverted. sign by

a sel ective-frequency coupl erThe;L.EfL"ﬁ.Bt‘Fﬁ?é'%q oREI P&sS tSB?glPESd%ﬁ)ﬁl gk%d by

a variabl e-frequessytoatie B4 iDEMekisdc thef e;ha MS/Arhisabha s aedueeeed .

entrance MODEM 133 includes theg; ¥4l %mgéégﬁg%gfegh@a?p@epgmlwl for
1332 for

denodul ati ng and a vari abl e-frequency entrance nodul at.i ng) .

Digital signals dbnvemtien isy dewrciibeshiwlthef®fiRyeRAC fitef BEMIDI31

are radio-transmitted to theiqdio seMmunitagram pgervisaly( Mhowiagam

o o commun cat FERRAT AL A & SLLE CEARRS I TRt hoBeat > o IR SA N or

132 via the antentha thk fHihfthr embddimeorty e fetthenmore$ghtainsiembBion. The

digital signals are then nmogul@sgdrbit @ {Lei8R NANFeak@dbAse stations
(BS) are connected in a loop structure by the optical
fibers 30.

In thé control station 120, signals that
are split off by an MUX/DEMUX 122 are modulated into
entrance radio signals (with frequencies fpgi—fpssn)
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'siQnals by a selective-frequency coupler
114. The signal split off is demodulated by a
variable-frequency entrance DEM 133; (here, a
variable—freduency entrance MODEM 133 includes the
variable—freQueﬁcy 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



signals by the variabl e-frequency entrance MOD 1332. The out put signals
are frequency-nultiplexed by the selective-frequency coupler 134, and are
then transmitted to. the control station 120 or the other BS by an E/O
127 using the sub-carrier transmssion nethod. In the control station 120,
optical signals fromeach BS are converted o frequency-nultipl exed
radio signals by the O E 127. The converted signals. are split off into

si ngl e-wavel ength. signals by the selective-frequency coupler 125. Each

si ngl e- wavel engt £ B2 BE&E i%e Hekddul afaf i At §ignal §i £2om%si el *By i%he

vari abl e- frequen(‘d’orﬁlﬂhh&ﬂﬁtlaﬁl\ﬂt&&uflﬁﬁn alde AESdetiverbginthat iaarewsh

the BS3," the contr lon 120 no tes t I nf o] W t Ny
entrance radi o siTtff %\faﬁbs?ﬁévferre ‘fllaf gE? ax oé%é : rldns%?s tﬁe
modul at ed si gnal thenheodfﬁrbadtmatmbd@amﬁaﬁ SlQM§ﬁ%5|o%heTﬁaq1Vmén

the MSL moves and, cORBYSRCERd OcneAMRUEAM fell LAtdG RS ent bancd i
station 120 contro carrier (that is the entrance radio gggugﬁéy) of
a

the vari abl e-f req%%ﬂﬁ?lénpﬁaﬁhé ‘Ntf)laf’jz@ EDREMARCY R BREPSRC
frequency havi ng Theeofitpate8dy858 a néof £ bquenteyrme litdg bekedgognthe

havi ng t he frequenc a e a 1h 0 t [ to the
BS4 using the sub? %%FF:%erve P‘? %‘%éﬁégns&%@gf%% ?}éﬂtﬁ{ogﬁﬁ%}hggé tﬂlgéqéont r ol
station 120 contrbténémx#t¢ért©fthﬁecmm%#%bl%tﬂﬁéeweﬁéﬂeﬂﬁr P Rpri24

so that the Contw'b?téhlﬁVoC@Q7Ch%ngﬁaudessswabla%pérStgaalst&sibhom.
the- BS3 to the B34 hat is, the switching of base stations is achieved.

. A sixth enbodlnéﬁ?tBP Y e present invention is described with reference
to Fig.11. Fig.11 is a di aglamipaet calntyrshowitdtion 120, optical

signals from each BS are converted into
frequency-multiplexed radio signals by the O/E 127.
The converted signals,afe 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-lZO'modulates the information
with an entrance radio signal having the frequency
frs3, and then t.‘cansmits.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 fregquency having
the frequency fgs; into the entrance radio frequency
having the frequency fzss, 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



schematic of a radi o conmmunication systemaccording to the sixth

enbodi nent of the present invention.' A control station 140 and base
stations (BS) are connected into a |loop structure by the optical fibers
30. In the control station 140, signals that are split off by an MJX/ DEMJX
142 are nodul ated into entrance radio signal<d%wth frequencies fast-fBsN)
by a variabl e-frequency entrance NCD 144, are frequency- nultlplexed by a

sel ective-frequency coupler 145, a are the transn1t%ed to.§ Bsoay
an E/ O 146 using tROSIRL PSRt f n§’§§|’oi’f Afethdd. TRE SXth % iBg; .
the transmtted sbgrad Sstate oamIVest atH idwedl equency-mul ti pl exed radio

signals by each O E 155, and ng’l% %@ggﬁge 1?I Vgettq{énlgggsfemguency S

split off fromthe converted sTgnals e-fre coupl er
154. The signal spnvterotions 1cserri>elapartlézﬁ%ywathva:eﬁerenfqeeqt@nwgerﬂ ance

DEM 1531 (here, vari abl e- fff/gumcn@rﬁraﬂaeﬂ){@%\ééﬁaalm usleswiibey a
vari abl e- frequency ntrance 15

or .
vari abl e- f r equency SEIRPahLE 533 Of SP%%‘?FF@R %Ygﬁ%%ﬂ‘ as‘fﬁﬂﬁf“slng
denodul ated by the whe abliethr ezmieodyimenit aofetbeMpdb8searte 1nventlon

radio-transnitted to a radlolgogm{lyﬁgtzigﬂa 81T N g ép{?rom e ra E%r}f@

151 by an access radi o transcelver 0o _sighals

comuni cation terfiBfal are cosdreeesy ltfh*eoaécé-@é’PréBF(b“’cﬁf%chNvé:rh%SZ
via the antenna 1%bt fdsg1akepdhen3zgqnverted into digital signals. The
digital -20- signals are the

co verte entr. e radi si,gnal s .
by the vari abl e-frequency ent %nE q"f:‘ég‘{ ﬁ“ﬁgl&ﬂ 5i g%%?glgr éC%aat
mul ti pl exed by there;eslpelcit\mffrlemmd‘wxéuﬁwx 1532 zarel mp@uipsed into

transmtted to theaaihek $hAidNsi4Baq's t BfiPhNerequencies fasi—frsn)
by a variable-freguency 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
predeterminéd frequency is split off from the
converted signals by a selective-frequency coupler
154. The signal split off is demodulated by a
variabie—frequency entrance DEM 153, (here, a
variable-frequency entrance MODEM 153 includes the
vafiable—frequency entrance DEM 153; for '
demoduléting and a variable-fregquency 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



BS by an E/ O 156 on the sub-carrier transmission. In the control station
140, optical signals fromeach BS are converted into
frequency-nul tipl exed radio signals by the OQE 147. The converted signals
are split off into single-wavel ength signals by the selective-frequency
coupl er 145. Each single-wavel ength signal ¥ denpdul ated into a digital
signal by the variable-frequency entrance DEM 143. When the MS1 is

comuni cating with the BS3, the control station 14&gpndul tes the o
information witIFEGPBAS &F® TREPCOPYRHtRAVE ARG e mdioang
then transmts trmgmdtllsabydthegsnarlabltdrrefraaﬁeamy ieeﬂsn@ncarMD@r153z

transm ssi on. Theﬂh e sta%B%awﬁg gg¥ ?Vﬁpglgﬁg &geponnunlcate.

with the BS4, the con ron 140 s use he entTance radlo
frequency - havi ngSEEheCftrJe’cftreﬁ§9qu§§B°Y of oupdsFi LPidng aRE n§rehdhen

sub; calr ri ﬂ] opti Q@«.Laﬁsaﬁailméa!@a ?Réh@dnt&tol mtaﬁa?gx4ulzrwﬁz: ﬁﬁﬁther
controls the vari se ve-frequency coupl er suc a e

uses the frequen f%%3anq£é§|?P§Iﬁ) of PS¢ SMPTFRAE 1Pdc iR PR % eﬁ?gance
radi o signal having the fredwertlyefsodtinamln sha tcioym r bh0st apohcadd. Thus,

wi thout any operalignadiy sttbaNentPias! 84O AY e ddip £RELI Ol station can
change the destinatfon of gnals fromthe BS3 to the B4, ané?]éE 147

switching of BS #%eaemnéuédnu,&téaﬂe%ﬁ ehpddionEdanals Ry grie
invention is descrhbedow\iélrteiiersﬁl‘g)eale Birgs. sﬂti;&anfﬂB:LntZ;l Figs.12 and

13 are di agrans p ?l '%as‘t'gwﬁﬁ%tﬁrggﬁ%'ﬁs I’h%dl 0 communi cation

system accordlng Fe "SeVen At of he present invention. This
enbodi ment shows wbe@é;eereehﬁren‘meer_lcy coupler 145. Each

single-wavelength signal is demodulated into a
digital signal by the variable-frequency entrance
DEM. 143. :

When the MS1 is communlcatlng with the BS3,
the control station 140 modulates the information
with an entrance radio signal hav1ng the frequency
fgs3, and then transmits the modulated signal to the
BS3 on the sub-carrier transmission.

Then, even when tﬁe MS1 moves and .
commences to communicate with the BS4, the control
station 140 still uses the entrance radic frequency
having the'ffequency frs3 for transmitting using the
sub-carrier optical transmission method. At the
same time, the BS4 controls the wvariable
selective~frequency coupler 154 such that the BS4
uses the frequency fgss for splitting off, and then
receives the entrance radio signal having the
frequency fgsz3 from the control station 140. Thus,
without any operation on switching of frequencies,
the control station can change the destination of
signals from the'BSB 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.



radi o communi cation termnminal nmoves fromthe Cluster 1 to the Cluster 2
over the conmmuni cation network organized into a cluster structure, and
Figs.12 and 13 show the aspects of uplink and downlink controls,
respectively. In Fig-.12, when the M51 is communicating wth the BS6, the
BS6 transmts informatlon fromthe M1 to aZruster control station 1 with

the wavelength ;L Msi . Then, when the MS1 noves and changes a cluster in
order to comence to conmuni ate ,,th t BS2 th| s embodi t he
cluster, control station Ec Shits e?‘3lat’¢1ee f‘?gr@ﬁﬁ sPEF, gﬁ'aa}]élgent

from the M1 andhiom:'m\gie@lchematthscslcmfterradruor glogianicatonnsyssem
Custer 2 to the?‘é%tf&in tap @Belg%\y\éﬁﬁh E%é@iﬁﬁemv%lﬁw%%ge%sc one

used by the BS6 tran mittin ore the novenent of the When t he
wavel ength X Msi ip¥enkiesing used in the Cluster 2, the control station
160 then relays and transmisisi endlod Beehtf 0o HerVBl caike cehattedheon

th | th | Mex .f t h trol t at

control station 5ot aRAmEBRoERIGR B HRAvA SRS Theh ThE GAUERER.h
;. Msi is being Usé&® ithet GéduStust e? gvetmethentcuomwmhca&rioxsmehmrk
converts the way ?"d’igiﬁle& Nﬁhosﬁnélhrsqf@f: @tfhl:!%tu%fe C%d@lggt at) amdl

into a wavel ength_Z. -i's not used t he Q yster '?‘
transmits the cohvePhO¥ té‘legﬁélpse‘ﬁ)st% Wﬁépéraﬁen@PUPH%|W§r° Fen, in
the Cluster 2 thaesigecdbrelgves into, the BS2 transmts signals sent from

the MS1 to the cluster contyol at i,on t a
| M51 as one used by the BS6 fr? g% Elz ﬁ%r%%gﬁs% ETFI ﬁ%ﬁmu%‘%ééglthg%
control station ¥Yitdeftde BSfe M’\)%I?Eﬁ"ﬁ uﬁa:@ﬁmmmmm d83e fen th@"le

wavel ength 2,. MspMsiis @i AgcUsAfté P EomiG st etakiohhe B3k nchle C uster 2

transnmts the signals to
\%avelength A ms1 .

Then, when the MS1 moves and changes a
cluster in order to commence to communicate with the
BS2,lethisembodiment,theclustercontrolstation
1 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 ys: is not being used
in the Cluster 2, the control station 160 then relays
and transmits signals sent from the MS1 and carried
on the wavelength A ysy from the cluster control
station 1 to the cluster control station 2 without
converting of_waﬁelengths.

When the wavelength A usy is being used in
the Cluster 2, the control station 160 then converts
the wavelength 4 ys; sent from the cluster control
station 1 into a wavelength A ys;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



the cluster control station 2 with the wavel ength | Ms1l. "that is not
being used in the Custer 2. The radi o comrunication term nal can thus
switch of clusters and of base stations, with achieve a seanl ess handover

between clusters. .In Fig.13, when the MS1 is conmmunicating with the BS6
in the Cluster 1, the BS6 receives.. informati®r fromthe cluster control |
station 1 with the wavelength 2 Msl . Then, when the MS1 nobves and changes

a cluster in order to.-comence to comunicate with the BS2 in_.the Custer
2, in this enbodi Wa®elengtd swer 2% PBPOPSEh b ENE | BSEhEnCE AT T hen
transnmits signal Fomtendadmiiattihg Mol tivet b uB et ncbm XdLisseatidwih

the control stati ?}%%6‘%\,\4{51%0 (?vgﬁ%%/vaggl %?%1 [}%éysl Qge%}iraeeu?%geb)ﬁﬁg@

cluster control 1 on ransm e BS6 novement
of the MS1. Wien ttie wearettagigtl? R/Edulssnbem@ mpeedetin thet GduGtsre?, 2,

the control Stat'%ew@skh% r&k@yéluwusren%matrﬁsraw@alt%éemghaqrs I\@a

and carried on th | engt V\% OmtheCLbS %&vg:ltrb station

the cluster contrd:l est%t Pﬁﬁ%f ?HBEP](:O?]F/%FP'PNQ of* St RES L aREh the

wavel ength 2, MBSl 1 gsheitiiat'sed inottbeiG@gisised2 ir heheotnm tetagi.on 160

t hen converts the wavel ength hwaag%bct)h%ﬁfg |ll6§{ %r %pﬂggglcaﬁt@;ﬁgn 1
us

I nto the wavel ength XMS1- th 'S not bei ng use ter
then transnits théwbaobrakdlsighars apd Qﬁ%@t%‘?a‘ééﬁ’tnrsovl wditdh F‘Gﬁuze"eThe

cluster control stati@am2elstemahBeradt tBesw@e Sclilsaiuiesl. for the M5S1L with
the -23 wavel ength 2. Msi or th which the

currently conmuni cating. The’ E‘\Z%ZFEIYI‘B?LF&:; Cg‘ﬁbégfgggnzg\gr]ecleﬁ \Feocfmlswgﬁglal\@l?\?o
signal s having theitlzctbe B&B 0ifpa titeali 6lusmhemi tat itdre bRSGeaeasieveBS and
the radio communi Gai¢9PmbeiEN ¥ doh€HEEBEster control station 1 with
the wavelength A ys:. |
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 ys: as one used by the cluster control
station 1 for transmitting to the BS6 before the
movement of the MS1. |
When the wavelength A us; is not beingused
in the Cluster 2, the control station 160 then relays
and transmits signals sent from MS1l and carried on
the wavelength A us1 from the cluster control station
1 to the cluster control station 2 without converting
of wavelengths. '

' When the wavelength A ys1 is being used in
the Cluster 2, the control station 160 then converts
the wavelength A ys; sent from the cluster control
station 1l into the wavelength A ms:: 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 MS1 with the



and then radio-transmts the converted signals to the MSl. The radio
comuni cation termnal can thus -switch of clusters and of base stations,
with a seanl ess handover between clusters. Although, in the context of,the
above-nenti oned enbodi nents 1-7, the WDM coupl ers are described to include
a coupler for conbining and a coupler for spRBtting off in sone cases (for
exanple, Fig.4, Fig.6, and Fig.8), it is an exenplified description to
enphasi ze a function to conbine and a function to split off, and a single
VDM coupl er pr oviwiedekieng thdsesit W f%umsu ongockhe tgs%rﬁp}ll‘é?ea’hwiéoth@

plurality of basebdglahlsor@uﬁﬂdn&:lﬁoebﬁlﬁﬂurﬁi@ét@.lihgt hattgenssal xHéer
plurality of base statlonstga be conng ted h th subs carrler ghlcal
Fg

transni ssi on wit RCPR¥ S |ﬁﬁ%§*8? ? At 98/ h%hs
t he. entrance radl'ohesagnalsss nadsodéscradéd alomm;nacgctrid:mg:QWen@ the

enbodi ments 1-7 tmdp%ﬁéefsdll%V%wmlbattl% €L #ORK 19 B @bn R 0

base stations in lurality of base stations and the coniro
station that conﬂ‘él §hterfbséaﬁéc§e %‘F%’E‘Fﬂ‘ﬁé:sar%hEOGr?éb‘f%ﬁteGS|sr‘?§li"'ﬁ
wavel ength nmul ti ptesi M1 sansm ssion nethod, a wavelength is assigned to a

corrmmi cation between the bgse slgaa&i?%&mguhhe rfﬂbg é%mﬁlaclagia Nt hus

termnal, and when the nobile @i nal foves an ng o ase
stations arises, smisicdhgefAscdssmtersr amdrefi baisen statdbersmtvéfh @ base

stations and CongéghﬁggﬁlHQ%dﬂ@éfOB@Mﬁééﬂ sQuddwdrkhe control --24-
staty on, can di spense W th any, opgcabhon Bl BCIL I8 ol el haa 1 @
transm ssion to cahbrve- menquemndsembOQMMenmS|&Hﬂ cthéhW@Munmnpkagstem
of radio base st a&k@”&eskhﬁbed 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 aré controlled so that the control



sane effect is obtained. Further, by applying these enbodi nents of the
present invention to a network organized into a cluster structure, a

hi ghly scal abl e network system of radio base stations is achieved, and the
radi o conmuni cation terminals can roam anong the clusters. An eighth
enbodi ment of the present invention is descP#bed with reference to Figs.
l4and 15. Fig.14 is a diagrampartially showng a schematic of a radio

conmuni cation system according to the eighth enbodi nent of the1§£e$ent
i nvention. Duri ngtPEAPSY FAfyddsmemefdbyER, 2BYPRRAR LihO & PYH LRI RGIe

nobi | e station isesaltai@dinnta0 sinpligiadt tvatAdyl CopeFiagicds .

| ndependently at two base tatlon The control_station recel
nonitors those two opti cal ?igna1sgyna5? Y1 SHRTEds Hﬁﬁaové%gc%hcordlng

to the above-nertranstissbodi rementrpl ilrtermwmcm@seftmboptaltaiewgnal S

arrive at the coptrehist fiatéﬂ@ogﬁl ?ts@lérﬁféfe%dtl'cﬁﬁa'sasée@%a@l%m ghewhi ch
base station thsé?are converted, ese two optical signals are recei ved at

the same recei V&MPn & ebntSoloRtaLP&! si nce they have the sane
wavel ength. - This m ght cauFaztierf,cgraep 1pdnge eh eseembo dinken tand fnake

It difficult to f g@dé%hﬁoqugﬁfﬁégn%olilﬁg%@d@ﬁ“&% g&z%&hﬁﬁgfore
a process of equalrlzation is perfor sequent
optical receiviny cduster sﬁrnq;qne,aathgbﬂmn%ﬁab@béelnﬁﬁwark

plurality of basgystan & faaier bad;é oseét%lrﬁ&?s @@neta%,fd Eranastae -
exanpl e) are conne ted in a - tructur i cal - fiber .cables.
The WDM i s amﬂf%ﬁ ﬁeﬁ?m?BP%ééﬁﬁﬁB ﬂﬁpbﬁgg mﬁﬁ?oﬁ°?? ﬁW%@Pdé%
each cell and comtusht®rsdi o conmmunications with radi o comunication
termnals that are Iocatedgﬁtgiah@%ﬂbﬁgghim@H%tg@eﬁye present
invention is described with reference to Figs.14 and
15. Fig.l4 is a diagram partially showing a
schematic of a radio communication system according
to the eighth embodimeht of the present invention.
During performing soft handover, a signal
sent from a singlé 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 mighf cause interference
between these signals and make it difficult to
establish communications. 1In this embodiment,
therefore, a prdcess.df.equalization is performed
in a subsequent stage of the optical receiving
device. '
In Fig.1l4, a control station 201 and a
pPlurality of base stations (referred to as BS1-BS7
hereinafter, as an example) are connecfed in a loop



optical fibers'or any optical fibers with arbitrary perfornmance nmay be
used, and any interval between base stations nay be enployed. Also, it is
assuned that the control station and each base station nutually

conmuni cate in optical signals using the wavel ength nultiplexing

transm ssion nethod. The control station 201-#rcludes a controller 202, an
MJUX/ DEMJX 203, a vari abl e-wavelength |Iight source 204, a WDM coupl er 205,

an optical receiving device 206, and a_diversity ual i zer 2 The
control l er 202 coit¥BFEULRGRYinPRHEHL & h‘g?Hg 't\/\éﬁkeoggpnelsoase

stations (BSl-BSBpphakedateranaged byxahpleont rithe bhaaste ost20iocandis he

external conmmuni cat | Qe Kk L h b bzg e k). The
MJUX/ DEMJUX 203 spquévgfi%%nn?‘?i Sfigzxthe.?es?gngﬂe% %ﬁgg&gd%]f%éﬁlﬁle backbone
network, and mileémnurdsatipnss wikber addes AAmpUnisahonpiegvieals

net vor K. : Ehelval\ll)r | 2bh - ‘élfi*@' P@SE'&léd?h_itﬁQW c@?altﬁ)%eaagppm:ﬁytn?yﬁie_t ypes of
vel engt hs 1- conyerts. .an -electric signa he trans ed .i n
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by wavel ength. The optical r&bs vcogtdmd cetatdarhai0l includes a
controller 202, an MUX/DEMUX 203, a
variable-wavelength light source 204, a WDM coupler
205,anoptical:éceivingdeviceZOG,andacﬁﬂersity
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
e;ectric 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



includes a plurality of optical receivers receives and converts the

si ngl e-wavel ength optical signals split off by wavelength into electric
signals. It is here assuned that a single wavelength.is assigned to each
nobil e station, and the optical receiving device is also provided for each
wavel ength, that is, the optical receiving @8vice is provided to neet the
supposed maxi mum nunber of nobile stations that can be accepted. In other
wor ds, opti cal SI nal s that are converted. fr

_ nals transnmtted from an
i denti cal mobi | eSLBRELH BPebceon'(‘/’é?Péa‘ﬁwt%deB@é’t“r d%F;r‘Faﬁ%mﬁy an - |
i dentical . recei waveliengshect iaredobpliftishobdsea statecnnetdr amtsmbﬁ.snaxach of

those optical s al T | Ver e ROV,

subsequently to {J%Q csatjl'cgﬁg?‘ec%%#rﬁ% %qﬂ?%ié ggz‘pg%\éﬁgEhmdg&@?s recei ved
and converted |n§égéllaelc$r§§11§ BEsPw mavekengtly. equal i zer 207 conbi nes
only signals that are. smﬂTﬁéoap@1¢gmnge@§lm@bglae¢ﬁ@§|905tﬁm@tls

t hat have the sanpe Ien thoat the in ut st.a the control st.ation
201, in order tb& é:gﬁ’a‘f?ﬁe tRE YRRt VRO & ilsccér}]av’fﬁﬁeéyr iVed 9FctVeES
different tines. aﬁalkcwgmvélzetbashestsamwhe%avaslamgehanplte,cah signals
configuration of %ﬁﬁhf{ag?‘?ﬁeﬁg%h%l G BAN 3 85 CS1 Bedr sld éﬁsc%ﬁéi%mi‘d fiat

every base stati Q aneg con guration. Each base ation a
WDM coupl er 208, 1&nhBEE; éélsq%%‘él%?tzi‘)?l%ﬂlécﬁéé’@ler’h‘m:ﬁ %?%%Eéﬂ\’i’& 210,
an antenna 211, @of ali¢h hbdidcei yeatdbh, adndceess d@EMaZ.lCteaéﬁlva.ng

vari abl e- wavel engt hsddghf (sqyr coeré%é‘,l‘géed wac%g Ierwggg d#or’ :

takes -27- in an optlcal Si gna a wavele speC| ase
stati on anong thesC,oﬁbme@tomabawecsngnam dgwhsai ¥§ERir©Véﬁlletd1éQ:@rﬁ¢1bl

station 201, andheOBRig}Ss BRI MERinfiMHAlRbES B2 hbHISIE (d@dciond Rhat
control station 2%% be accepted. 1In other words, optical signals
that are converted from signals transmitted from an
identicalmobilestatidnareconvertedintoelectric
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. :

Takingl 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



The optical receiver 209 receives optical signals taken into by the VWM
coupler 208, and then converts theminto electric signals. The access
radi o transceiver 210 includes a radio transceiver 212 radi o-conmunicating
with the nobile stations via the antenna 211, and an access MODEM 213
nodul ati ng and denodul ati ng the received sigﬁb1s,and the signals to
betransmtted. The vari abl e-wavel ength |ight source 214 receives electric

signal s received fromthe npbi|e ,statjo dth t h ' .
optical signals mv?ﬁg°£%#eﬁéﬁﬁ‘asjpeﬁ??’iq@q O?GDY%S{IQWFQ g’?aétclﬁ()ﬁ?‘c
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arrive at the control statio ase of nobile statigo

comuni cating via the base A REFTR ragip %Bﬁﬁﬁﬁieééf?ﬁr?]rc]@rﬁrmb‘éges
through ttPﬁ base?S.ctaf?di@rtlgﬁasg:gﬂ%ﬁhafﬂmlr,adHECbmdldﬁtaatiang wittd tRe t o
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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 deécribing 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.15, for simplicity, it
is assumed that the mobile station MS is under
handover between the base station BS1l and the base
station BS2. In case of mobile stations
communicating via the base station BS1l, that
communication continues through the base station BS2
and the base stétion_BS3 (hereinafter, referred to
as é route rl) to arrive at the control station 201.
In case of mobile stations communicating via 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



Circuit part 301 conprehensively represents .conponents necessary for
transmtting and receiving signals, except the coupler .208 and the
antenna 211 in the base stations BS1-BS3. As described in Fig. 15, it is
assuned here that tl represents a time required for transferring signals
fromthe nobile station M5 to the base stati#1 BS1, t2 represents a tine
required for transferring signals fromthe nobile station M5 to the base

station BS2, t12 repr ts t f t f f
The bace stat| on HAAS ofo HYRs Wake ClS T B E8s2 b1 ah il ha A1 B9 PR E8y° oM

represents a ti rre;mequghedhfeomdumsfaratnghg gaales timem &hd EQS’elTsctE?i on.
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time required f S errin ute rl equals to t+t1+t12, and a
total time requiree Perfqnmuh¢éﬁMWﬁFV|a the route r2 equals to t+t2.

Ther ef or e, Sven ¢ hough tr ansplt @iifpomeytiey SRR sTolid o syatisom Mad ot | me
ag t= + t21 arises for_arrival at .the control | 01 between
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of the position é):{gggﬁsgﬁ%:éacﬁeyﬁ{:aﬁhgnc%pi@f £6080ihoRhe aritwhakl 2070n

of the base station factors g a conmmuni cati on
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interfere with eéEH tlca rece cont station
as the result ofsibaad.ta)vétmnttlhmedobllri@I%l’gatl%rhﬂﬁof—é’ té'%/% 28&ugh

soft handover is achiravafl Py1,r ¢cei vipteldtnesgnal i@ tbguinde® fbrand the

s gnal transferring 51gnals from the mobile station MS to
the base station BS2, tl2 répresents 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+tl12)-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
t12 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
factorsofaacommunicationenvirdnment. Therefore,
it is difficult to éccomplish the above
time-adjustment. _

" As described above, since both signals
routed in the route rl and the route r2 have the same



via the route r2 at the sane tinme and nonitoring the quality of
connections, establishing and maintaining comrunication during performng
a soft handover may be difficult. The diversity equaling part 207 is
provided to avoid such difficulties fromarising. Wen optical signals
having the sane wavel ength are received, aft® these signals are converted
into electric signals by the optical receiving deV|ce 206, the diversity

equal ing part 207 equalizes th onverte rec SI nal '

signals includi ¥¢¥hkenetired %SSJagBagT?U&F‘i gﬂ%@ Srglc%gg)sﬁl%ﬁe
above- nentioned iad effier eped dsl aeaedoderaha td*reedcoertany gtagdon sas
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t he radi o conmun i bR System s now be then deacrl bed.
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specific for the M5l and the wa '

h 1, M2 . |
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backbone network 1S 11 rst recei ve t he control 202 in the control
station 201, andardemesx f“t%lYtBet BENMUX 203, The transni ssion signal

izggende(cji for the m)gl | e statrhen mersltﬁ},eneqnlajlllm@fphy:ﬂ r2e0 MUXSDEMUX
and is converte theot| g I Vs th A
Msl by the variaft®® Vvég?lcgn M callléislol@?L g%hﬂq‘ﬁhgé)tfréﬁgm\é%slf%ﬁﬂ i"gnal
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other wavel engt hs, byo§hed\DVi geeR! &¥héfe, sAthals 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 is
avoided, and the diversity effect is obtained,
whereby the quality of connection increases.

The operation of the radio communication
system shown in Fig.14 will now be then described.
It is assumed here that th.ere are the mobile stations
MS1l and MS2, and the wavelength Aus1 1s assigned to
the mobile station MS1l as the wavelength specific
for the MS1 and the wavelength A sz is assigned to
the mobile station MS2 as the wavelength specific
for the MS2.

It is assumed now that the mobile station
MS1l 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.
| receiv'ed 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



.is transmitted by the control station 201. The transmi ssion signals for
the nobile station MS1l that are passed thus through the network of radio
base stations are split off and taken into the WDM coupler 208 in the base
station BS3. Then, ‘the transm ssion signals intended for the nobile
station MS1 are converted into electrical si*8nals by the optical receiver
209, are nodul ated by the access MODEM 213 in.the access radio

transcei ver 210, and ar hen transmtted to the _nmphile station 1 via
the antenna 211 Bjet W@W%%?Bgtﬁ"rgﬂslééipgr ©.VeRt %‘f"ﬁ@?’ehﬁfb‘?t si gnal
transmtted fromptheadbsdberstent2®h.M51 is fi rstly received by the radio
transceiver 212 in the acce e Vis te Ll in
t he base station BS3, is dgﬁg%ﬁﬁgteéﬁi Eexa%éé lNé%ékPgiga gﬁgt%S t hen
transmitted the ®ebdiE abtati@rel ¥kt s J&?EaF%%%dZI’A-tITh%hgnﬁks
transm ssion si ghavigRnbotHomwdhelsnkidies Ypitie Wil deusderer08d amid an

optical signal haV|n t he.yave 2. NB he va Labl vel ength
opti cal source leﬁ %%%%%&ﬁie%g ?R@ Wg%ﬁ tt2bs ‘#irs t hen
transmtted to the controlﬂheﬂtnanamhsslng 6Wgn%&eléngt¢hnnmbpﬁéer@'
transm ssion ”Etbﬁ’gtlﬂ}?@asi hehd £ ANSTIS8s Qadstﬁ%@ t%%uéﬁ%etﬁ@t%@ﬁ e

station MSl is sp It off and taken i nta VDM, coupl er” 205 in the control
station 201. Thent Fﬁ@lﬂé’r?s?ﬁs%ﬁlﬁﬁlﬁﬁérr%eﬁ?lﬁtoﬁlfft ﬁé’qnﬁﬁ\‘%nsf-attl%n
M5l is convertedthat WDM ebaplld:c 268g1Hal ,tBadbiasd hebatiarsfBgBed to the

diversity -31- equalizer 20@.}?% thgh%pttlrcaqL Le&e Vel é? n'é@]s {h\{ ded

optical receiving device 20 I'S the optical ~Tecel ecl
wavel engt h ) VS §n,t1t¢1em9b&ri-5ﬁn%'§ii‘e'ﬂ°§1 gtﬁﬁll S ¢<mmert_ m‘sarqOe station

MBl is equalizedeyBer €48 8ifnals by the optical receiver 209, are

' modulated by the access MODEM 213 in the access radio
transceiver 210, and are then tfansmitted 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 statidn_MSl is converted into an optical
signal having the wavelength Ays; 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



sone conponents arriving with tinme differences in the same-wavel ength
signal, and is then transferred to the MJX/ DEMJX 203. Then, the

transm ssion signal fromthe nobile station M51 is nultiplexed, and is
transferred to the backbone network via the controller 202. It is here
regarded that the nobile station MS1 noves fdm a cell under control of
the base station BS3 to another cell under control of the base station
BS4. As described above, durj handover, ,each of the base s i Qn 3 and
Lhe base. st ati on®B8A CoreEr 487 hE CREnGPLIGES FRFFIBRE RET Mugi A8 TAR | on
M51 into the optieplisighatekadivigngt dewiavel 206t t12A6]1 i sartthe rapsfierssl t he
optical signal tg the control station 201.. The _co tafion 201

near - si mul taneousfﬁ.cerle‘f:%fvggesqlg%afsI%roorut }aevffgvﬁqfeég%g’ea%f‘%ﬂt’l on BS3 and
signals routed via the base ThteRiofbhRSAranamisdiorssig@aguaiery £ Hbt h

connections.  ThetgRt ke 1 56958k thavh Nasihe savel£ngkBd WMdn teResE bired
fromthe base station BS3 and the opti.cal signgh ngingdt%%twavelenggh 2
sl transnitted fPOM% FOPREBENG] | BATBIA T T vEatt A8 C&SMG 0T EEEt itdh
201 with the tinettief samenoeavhiengthaysgnaldi,eandad sdtb@Er terthmbberred |
recei ved signals bavigig tRigx /MaMpyeNglly | Msi are converted into electric
signals by the sane opticar receiver, i1rrespective of which_ base station
transmits each of those signdiBeRThERnTERDER It LR Sigpad franethed
-32- fromthe nobinb® istat 5eathieh umder imnaeyespgietedi nagnd hesdel ayed

raves are saual e e ERE R RS L SHBLER e RTEIRE BB, T000e,
are thus equal i zegontroller 202.

It is here regarded that the mobile
station MS1 moves from a cell under control of the
base statioh 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 MS1l into the optical signal having
the wavelength A us1, 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 uws; transmitted from the base station BS3 and the
optical signal having the wavelength A us:
transmitted frbm_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 ys; 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



irrespective of through which base station those signals pass,. the
interference due to the tinme difference of arrival at the control station
can be elimnated, and the effect of diversity can be obtained.
Therefore, during handover of the nobile statjon, the control station
near-si nul t aneously receives signals transnif?éd fromthe nobile stations
in order to nonitor the condition of connections to perfornlhandover

while signals tr nsn1 ed er Ssi destlna
the handover are éadm lSH%gé %nﬁﬁl e Qfé?rlo%g{l r of
the possible destthreatde)hayasle vsanesoms:eaequallamhédbafs thee dlﬁ@é‘s\w

signal . Consequengly,dNe,gvalidy, ohs RlEPRPBRSRESEHecan be retai ned
during the handover, irrespective of the.position and the Vﬁﬁﬁz OL t he

mobi | e station and other fact®+BCEH ttlh% S&Sl‘hﬁ}fﬁ chERSF T f

Al though it is demembimes stttwtlbheMsdl vatdeid jaagieyézear@hesueduadd zad
signals transmtted from t n oV, t

context, the di ver§|rtpys%%]c Ilvzeer §0§h3r0%é19 wm'%gl{e %%P% e{)asfé}hggl r??sevvlth
the known aspect saghakshpass, . otber :mi:¢nfehr@n¢¢ncd§&sécq h@ﬁu&lhnﬁ/ of

comuni cation. FigilfrdSeAcd aF AP PEFLL AL LY RROWORG: Pol SEPERRIE cifn de
radi o conmuni cati o 'iﬁften] cordln to %Ee n|3%$ gnbodlnent of ttﬁ
present invention®liftRat dl%ﬁt &L EBRt QLT aBFERESFEY aF 2% R%e  one
of the configurat ottsaimtedr.ding to the eighth enbodinent, however this
enbodi ment uses a -33- sub- capfLels ARLE CAY E&%’f?ﬁ%&@e@&?oﬂh@%ﬁ%@f

wavel éngt h mul ti pl exi ng transhi ssi on nef hod transm ssion neth
t he conmuni cati onSt&teR, the ugPAF e pratdlan yneprysidisl BEnGe Shier

control of the coMdddiséat isGynals 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 equaliier 207 may
equalize only chosen signals with the known aspect
and method in order to further increase the quality
of communication.

Fig.1l6 is a diagram partially showing a
schematic of a radioc communication system according
to the ninth embodiment of the present invention.
This embodiment has a éonfiguration similar to the
one of the configurations according to the eighth
embodiment, however this embodiment uses a



In Fig.16, a variabl e-wavel ength entrance MOD 401 nodul ates a signal split
off by the MJIX/ 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 frequend¥es fMl-fMsN A

sel ective-frequency coupler 402 frequency-nultiplexes the entrance radio
signals that are converted such that each cqonverted s

i gnal] . has a
different frequettl—FErher QBLL; .wnﬁ%ﬂ%%éP?BﬁP%aﬁdl%‘b??fls%f
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requency-nul tipl exe 0o an o carri and transm
the optical sub- Jelaﬂ-llélrll’t% the mléiﬁﬂ dhfnbﬁ\ﬁ@r kSth‘éF-ﬁ@St Hendgp- car rier

optical transm sssRer#At . A q&négélccgw@eggnt he recei ved opti cal
signal into a frequency- nul?jp xed._radi o S|g& A vari.abl e- ﬁavelength
|

entrance DEM 405 dempdul at es? thtdehfrarf e’ fadiaP k¢ ghar e LRI LR r ance MODEM
406 denodul at es éherasde MOz 4Glinodujatled akerigmd b, s@hiltnoddl biyethiehe

signal received x%ﬁ??b%i?uf“?b'se 12{136'89 dHOrihge S ddf‘é‘c‘él ug si gpal .

Even t hough the transm ssion net fhus” SWtched T th carrier
optical transmiSspanenghes, qﬂnﬁkﬁo@@&?%ﬂﬁ?nﬁ@ﬁk?h%hﬁ&@ésr|§ not

changed, so thatdbff%(i*&itZf&&qtd‘@-!é?CleV%Cbsi stV éBchhenetb ¥ eesi ty
one of the e gil RREHEGH Ml T4 AR % FRARRAC §>‘1 e RE  BRULAGRAL Scan
be enployed wi t&tatcmﬁs gandt itheyfrespespnt vel ystenpbay @me eah tiusse
station di spendiflgewiuterhéfgso%'gf;afmsn_

A selective-frequency coupler 402
frequency-multiplexes the entrance radio signals
that are converted such that each converted signal
has a different frequéncy 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
theopticalsub-carrier1x>thécommuhicationnetwork
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
transmissionmethod, the process during the handover
is not changed, so that by equalizing the received
signals with the diversity equalizer 207 after



receivers and the vari abl e-wavel ength optical sources so as to obtain a
reduction of configuration and/or processing steps. Fig.1l7 is a diagram
partially showing a schematic of the radio communication system according
to the tenth enbodi nent of the present invention. This enbodi nent has a
configuration. similar to the configuration ¥f the ninth enbodinent,
however the tenth enbodinent uses the access radio signals instead of the

. entrance radio SI nal s. 17, vari ahl.e uepc 5 tes
the signal split "BYEReP tﬁ%k@x "2%% t%ht%gtg@%‘ég g}%(?;o rg%’gln{?%lﬂé

frequenci es of tle meeeigl'adnoemngmlmena disf febpbatinfe@dkquency is

assigned to each nobile statjog, 'ttlJlxé H@.rrf’cl*?‘séﬂ%ﬁnﬂé@{: thel eare N

mobi | e stations and they respectiive one o % enci es,
f MBI - f MBN Avar.eamJeoyeéquéﬁ@yaa&%@gémseend%#m%ﬁa&%tf statdn

~radio signal. Ingafe éHEhCQ{aré@rsﬁﬁﬁzllQﬁi aia@semcsmgnwumt hole blpe iaxakss
radi o signal used in the rad mmuni catk qn bet tions
and t he nDbllefﬁ%ﬁ?bﬁletﬁﬂg ﬁgﬁlﬁﬁﬂ Ph %PEPYa i 'gna §%§§gg st age
bef ore bei ng car ricagr orst be aab\:@arbten-n soredatctlltoméc%r%ylﬁégsllr@lfelq%r

each base statio o im ly theeprdul at or/ denodul ator for the
access radi o si gnr']=1 CE}aand urt ﬁe o3

reductlog ‘of configurati D, gﬁ
processing steps in the baseFlgta%tlo:hscén #&@ HH8i R Stt]‘r?aﬁ YnSPR¥iRE 8nt h
enbodi nent. It | scthématliearof haheanradiecicwimuhacatticon heysriemwf the

ei ght h enbodi nent e%%§g nlogt)t@+ ngﬂ 35 46} em ‘tfc?d%ﬁ‘!etn@@f' Lhe Cﬁ?f&éﬁt

described to fredh The S gnals e carried on opti cal
sub-carrier (thaunseFDWNm4r11hhSchh9@sme@¢thﬁﬁn?nﬂ?%ﬁﬁgﬁ€ﬁﬂi°n

enbodi nent's, ' ot heym IBhhoEs, thEWoA¥AYY Fa t LbEo 8i th &I WIn Ul EmploRktinignt ,
(TDVAY, however the tenth embodiment uses the access radio
signals instead of the entrance radio signals.

In Fig.17, a variable-frequency MOD 501
modulates the signal split by the MUX/DEMUX 203 into
the access radio signal.' In frequencies of the
access radio signals, a different frequency is
assigned to each mobile statioen. It is here assumed
that there are N mobile stations and they
respectively employ one of the frequencies fusi—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.



code division nmultiplexing (COMA) , can be used. In those cases, th.e
splitting part in the control station and each base station would be a
correspondi ng one for the nmethod used. Al so, although the case is mainly
described that the plurality of base stations are connected in the |oop
structure in the comunication network undet3control of the control
station in the context of the above-nentioned enbodi nents, the base

station network according to rese i nvention -can be,organized into a
mesh structure as shown in %’#g%fg"g:}ﬁdg}‘ﬁt FA°EI a4t e%?FEIEteﬁggt%s shown in
Fig.19, as well d&redqeesgyrplwebtipdex ithe sdgrevkatto henisedinkad. onrthae
é‘éft ﬁhﬁucﬂﬁrrﬁéi' bRGPATE ﬁsC?Perpgl ﬂaﬁhggiggjbeﬁ‘@él e,

case of Fig.18, EﬁEtp

in the case of t%.19, here I1s a cluster control stations
respectively conlthepiath ankitednihgenbashimgptss: fthpr7pethods,
controlling the @dr adkbhipdfe cl UEin@-d LeDELON Fhal tand e¥ingEqaipMmnt rol

station corresponds,to,ihe_cantrol, statiqn descri i h i h t
tent h enbodi nent sc.oq’—%rqh‘é%,slglnt ﬁ‘élulgﬁl,'p?ﬁ e cgéélgg‘?.fo?ag'l ?:e gﬁ%@_ Pn
above- nenti oned d&ibpeie neasses perher Mmbithandgovearts in mhedcoettelexanpl e

of a ram(; CO”“@%&%&&R“&#H”@QéhtﬂEﬁei§t%ﬁ¥$%|ﬁo%¥ﬁfpé,a pther
communi cation termnal s  connmuni cating.wth. the network of radi o base

stations direct! FOr*eFR® IxPBEN A CEofenitetRBF WASRrk connected with
the radi o base station net woAk siohr cubhhblugylconheolcassé al somaairrelyot |imted

to the mobile radid, & £1gLRAltha ANHT, PEr 8131 PEEY pide s £ EETLIA Sa 5uch
as -36- personal conpu ers,.nd%lle W red- T erm al S such as 5, and
stationary wirel &nReehpfai’a shenhlaor fitraicdser e the qopruBiceatal Rough

in the contexts efetwblktifdaow®nteblli eFed i ¥261S s thite IADM s oupker
context of the above-mentioned embodiments, the base
station network ac00rding to the presenﬁ invention
can be organized into a mesh structure as shown in
Fig.1l8 and into a cluster structure as shown in
Fig.19, as well as the examples shown in the seventh
embodiment.
In the case of Fig.l1l8, 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
corresponds 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 are not limited to the mobile radio terminals
and may be stationary wired terminals such as



I s described as an exanple of the device for splitting and conbining the
optical signals, these enbodinents are not limted-to the WDM coupl er, and
the present invention can enploy any other devices that can split.and
conbine the optical signals by wavelength and can have. an arbitrary
configuration and form The present inventi@8f-can enploy for exanple a
devi ce conprising a vari abl e-wavelength filter such as OADM (Opti ca

Add- Drop Multi pl exer) ous OptJ cal, Tunahl e r). As
descri bed above, pﬁEE(?l”tﬂ%g“?’B"%&’:(%as’B&’éﬁ:ﬁ YOIt 8t W FR R ﬁesﬁf%‘s&ﬁ

i nvention, the RbBielergid statticomprycaiisejesls tteamsimatled suoln ashe base
station through a ier cable to the control station is specific
for each nobile &E?g??%%& %%kfﬁat al t hough_ the nobile station is under
handover, the control statidmEhRersosiae al though imihe caREesvs of

transm ssions w iD1ttige d1gle- n@}itsaherdegﬁauowlmaﬁe@ef fhe, WbM deupne B
conflguratlon dIS g;lqggm# g the sel ective SWAH? conpar.ed t the prior
art,. it becones g 69 Aetutl Sﬁﬁ??%ﬁ?afﬂon %ﬁdggv3bé%s 6 st eps.
Al so in the conspdlitdtingoandt kembsuahgzithe wpticslpsdgndels at thiese
subsequent stageemghdiifefehi 83l HBIENUGH1£aA LRALnADM ¥ 528 Olnd

station receives the optical signals having the same wavel ength fromthe
di fferent base sthfi Bx§sgnt bB&&ﬁiﬁ?@sgﬁﬁl@WR%%NO?BYtH&Q? idpyices
interfering w tthaaclkam hepl itto aabdacbnibinef thet ot ilcadr Signalandyt o

mobi 16 station MareiEnd P ER e haYe 48 %%‘?ﬁxf‘%ﬁ“ﬁ#%éﬁ%& ’
system of radio #ade fs1zmi onBhec @ $snig pusensian opan pedpldy fAra
plurality of cebkampitk 23 CQBWiQe Sé@inb@l§9ﬂ§r al i 4 Beebastre SEaAlGHANS,

'n which the basg ittaetrI %Q:Scl?nads tor}\DﬁOP(Sptlcal 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 éontrol 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 subsequeﬁt 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.



station are connected by optical fibers using a wavel ength nul tipl exing
transm ssion.net hod wherei n: the base station conprises a
vari abl e- WE!aben th transnmtter for transmitting an optical signal having

a predete "Ht ,m_ and an optical coupler for combining optical
signal s wavel ength transnit3¥er in order to transmit the
optical signals using % hé wavel ength nultipl exing transm ssion nethod; the
control station conprises a plurality of optical receivers for receiving
wavel engths of the optical signals transﬁ?‘gllé"cﬁ usi ng the wavel engt h

mul ti pl exi ng transm ssi on netlhod, nane cark cqqtstain of gl ko Haosesptationg t he
wavel ength-mul tip n IFONS
to the optical reéc::gf§l er's gﬂb%‘lgs%e Q%htslaﬂg é\ﬁg ﬁearlgg:%tb?‘o%%ﬁcéﬁkﬁ
term nal communiegiilfy w@hat Iﬁ?@rb'%@@lstsdla‘éhoﬁo\f-‘@%ﬁ@l1é-H’eQ‘Ig*é§et kP& Sfase

station to commnsﬁathdnéh i wlei!\bhb@ﬁé Bhald Q%a‘@l&ﬁs@z@%é%@ﬁt%tlh
the radio conmmunj cati,on t er m nal t éf nove
%eﬁg,;

nt o
cormmuni cati on ter A& YOnEFS £ gt AP, ﬂng"flc"‘lL tf ﬁrasol‘és\’ﬁ\?el%ngth
transmtter, and vheeldnghbnmmul thplextiinoagl tsa@mﬂnsssmonhme:bhodol station
with the same. wayglengih.as one used for transmtting by a previous base
station which communicates with the radio communication term nal before
the nmovenent. 2. The networ Kh§sPa@eistadiehRMPEiHIOM as clained in
claim1, charact e{raz;a_cabneLva$r&Sgthhairaﬁbmttpiéleafo@owgmsmm\mde@l in

the base station_splits off onl particul ar ngth. from tical

signals with a pl ﬁrga?ﬁ) c@fl & aeffell st P Fg%&éﬁgrﬁ ?‘tneacI l‘.‘lvalvnei?ﬁg%%

wavel ength nul ti phadi ag optamrﬁ ssmmlemtfmu cgmbmnelm@sré:sq:am 9hangdisher
from the varlable -wavelength transmitter in order

to transmlt 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



conprises an_optical receiver for receiving optical signals split off by

A L

the optic oupl er; the control station further conprises a plurality of
vari abl e-, ”Hﬁglmuuﬂg“ml transmtters for transmtting the optical
signal s il | ength nultiplexing transm ssion nethod, and the
optical coupler providled*in the control stat3on combines the optical
signals from the variabl e-wavel ength optical transmtter in order to
transmt the optical signals with the wavelength nultiplexing transm ssion
met hod; and when®™&Etadi o communication terminal conmmunicating with the
base station noves and changre bbe ihesk sbtapiler praovided dat the Hasehe

oo L2 A P, LR VB LR s o

transnitter, and% he " optii C new_ base

station with a whelaytbailnségumell s ofitbeayl uma lidhy RSS2 EeAFPEH DS,

The network syst ey gfe E@%r&ﬁﬁ%ieéh@ﬂ&?%ﬁé,vﬁéaém&%ﬁhGﬂlﬂiﬁlfolexing
p

S 5 vari abl e optiTAR B A LhA oc2BS BRAIAGEN Y8 DBt £ r om
Eﬂg %E/Lfgln tSLgpr{iilc‘tﬁinph&‘ﬁ!el’sga& plodriatal yr e edmest dugt e ¢e dmdmia oed ie2 hg
conpri ses ag opt iscia?r%g)élai e]?{Elp%;Pfrs:‘(B:ginslﬁ%%iggggcéaﬁ?éﬁgl :t:t : |O'? of f
by the variable optical couphér camerel sHatipp| FprtherComprlagg. as ¢
Is_t g/lt \iMc:ﬁnrr;Cgsr ggi %ﬁg‘%‘i”ﬂfﬁf 0 alr&ir 4% Nl watMangeal idwt ikl the base
control station doe’™H %geg?’sﬁg %%%éﬁ&t%rggn%%;% tp %%\%ﬁhgifgér}g?%st 0
be transnitted t mddd Basehetwaiverl evghhwnerl t hplexding coramEhE £ 5/1
term nal method, and the optical couplef 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



changes the base station to be communicate with, and the new base station
splits off and receives the optical signals of the sane wavel ength from
t he _control- sta%ioﬂ'VWIh the variable optical coupler. 4. The network

system tations as clained in_each of clainms 1-3,
chara E lH g“ the. base station furtA® conprises a radio signal
denod LOf vnobi [ comruni cation for denndulating radi o signals

recei ved from_ t he radl o] cog}g‘? | cgﬁéﬁgﬁg Jr_énnré Egrtrlaorpvgé% q} ti‘le

denodul ated signals into di nsm
converting the déginmanigiafpahg Wittlentde fmsehétaim¢bl mowg $ oﬁndonverted ‘

by the radio signghqgdamdilabalsd ot aeRide @&Wﬂhﬁﬁii@&te' R0 1Pt LR
signals to be transmtted using the wavelength nultiplexing.trans ilon
met hod, an opticanrt lré’c]e@*e"f‘thP AResvPeF o‘%‘["’i"egle §|1'g‘-’|"|a‘f’§"%t]1£éh% t P&d by
wavel engt h-mul t i phexopd f¢H siegnLDat kol nd atransmidtadr adi ciseé ghake
modul ator for  nppLL§ 4 OWQAC%EQ” hoer'xcagé‘YSr%b&%&ﬁ‘fcghg'o%a'tef%ﬂﬂé'ls

converted by the opti ical FeceiVer requenc nal's bile
communi cati on; a@blanlg@%@ﬂi’ter Hase @t'@@‘ﬁlw}r theb%@%ﬁliu@ésC%fﬁe wpthoapnd

recei ver for conyret nRGy tﬁ‘@séptsl1'§a3‘i1§hg"§3§1tée%@f/%ar Q@dé‘fvéath':‘é ation
and transmtted us# % t he, wav %f gght IeX|n ans%%égé n%

into digital sidRFéCaSLANE ﬁ t TFeW% eRg o9 tm
signal s i nt endedcént ridie dizseiont atitdn thneova/a\ualhe]r@tcbpwtlallplcm@pllept i cal

1111111 1212171 12111 211211 ii 1111 * CL MS * _40_ ‘'signals. 5. The

network system of radio base stations as clained in each of clainms 1-3,
characterized in that: the BaselBeafiehtd ke §a1S t@MpPLse@dior RGP si gnal
denodul ator for gelitli®ronaEnicQaiimeéd 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
signalsconvertedknrtheopticalrecéiverihtoradio
frequency signals for mobile communication; and

the control station further cdmprises an
optical receiver for converting the optical signals
received from the base station and transmitted using
the wavelength multiplexing transmission method
into digital 31gnals, and an optlcal transmitter for
-converting digital 51gnals intended for the base
station into wavelength-multiplexed optical



for denodul aLiJJg_LasiLQ_sj_gnaI' s for nobile communication received fromthe

radi o co and for converting the denodul ated signals
into di gwm !“"l‘ M rance radio signal nodulator for converting
the digital ed by the radio nal denodul ator for nobile

g
comuni cation into entrance radi o signals, 26 optical transmtter for
converting-the entrance radio signals converted by the entrance radio
signal  nodul at of éH% gcoptical signals in order to transmt the optical
signal s using t he carrier optical transm ssion nethod, an optical
receiver for converting the entrance radio signals transmtted using the

sub-carrier optical transm gsi fhdehedFotpt avaltaGhr bgalrad Ovabasean
entrance radi o Si ngL denodul at ar fér conver % %) converted el ectrical
entrance radio s?g‘n F8T%ht3S dFgid’ate dﬁ’alesac}é Padi% 2 5Pgn dul ator for

mobi | e comuni cathanatdrer toaderitd mghalte di gital signals converted by the
entrance radi o signal denDdleh.ﬂqat %ak@t% 201 8n ffr‘f]gyﬁggyc%n%ngﬁefor nobi | e
0

comuni cat i on; and the contr statl on urt rses opti ca
recei ver for corRRfiPngisiatafesasialatom aﬁelfn nedd 1 & %mfnnelémzaﬁee

radio signals sefér Hem®dWPakasry siabliion disghglisher sHbmearirleer Optlcal
transm ssi on nmet hod | nt.o el ectri t ance_radi.o

Heanaul tor s or cSfbPut At FRh FEBe i e xon e SO LR ERbERILRE 28R i o
into digital siymahinadnaad fareorveotdingdhesthmedod atfest scoggvalisi ng

the digital signghgol Qligdesf %rlgtlé‘éifs' *lahlCeddtlhled 12akid Sidhaistations

into the entrance railo sig als an, optical transmtter fof converting
t he entrance EGn%QEﬁrWr’t etRAt Akt ddisd B yhal
nmodul ator into ocpdsnvah:tacgw shierardies sioytasandenbduletopticaimsbynal s

using the SUb(xgéﬁﬁﬁﬂﬁgé€f£n ‘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
ffequency 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



transmission method. 6. The network system of radio base stations as
‘clained | 1-3, <characterized in that: the base station
further cmﬂmmmm‘ﬂ;* cal transmitter for converting radio signals
received fronfthe radio conmunication termn { 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 (ransm (fedeyibl) ragip hnalsy Leoal Veddiom i BRaGant rohasL i on
using the sub-carrrer optical transm sSion nethod 1 nto” electrical
signals; and theorbhced transmitterhfercorprvesding bhei emitr¥avecever for
converting opticadq$bddfbhalld @i éieddbiyhthade AtiadBEer@d 56 Wipgaallor
nobil e conmmunicati o u3|n%Tthe sub-carrier ogilcal transn1s%|on net@pd
into el ectrical RYYRLPEOL TP PPELGRY S PalBr OF§E 5 (L @nsmil
comuni cati on fothecoptdrda hgstigmabavestiads etlret subedcaadi e of rrguubaey
signals for mﬂﬂé@ ﬁ?mmggfgﬁim%'ﬂgg digital signals, a radio signal
denodul at or for oDl [ e - communi ca lon"for.converting the digital signals
i ntended for the base stations into radio frequency signals for nobile
comuni cation, and an opticgl, thana@thicFrkl ek sxewesti radie badieo
frequency signals_for nobile comrunication ¢ nv&rtgﬁ bé tq$:3radio si gnal
Cal ST YhaPs

derodul at or for TOBFEEHrAtinCIAT DR Rt £ 3PRi 0 be
transmtted usi ghahectsubhigedr iigx bhaitcal transm ssion nethod. | 1A
FETEEE Trerr ~tiii 1E T 44de BaGel fMax {on” fIEEVREE DRk s adh o base
stations conprises _base stations' provided in a plurality of c¢ells and a

control station RREFSY imERRFR R RT Lok i oNRVeTt B9 chafH® pBigR&dR i ons
and the control reétativad @romorinect2dibycommwral chtthers tednminal 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
transmissionmethodintoeléctricalsignals,aradio
signal demodulator for'mobile communication for
converting the converted electrical radio frequency
signals for mobiie 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.



sub-carrier optical transmssion, wherein: the base station conprises. a
radi o signal denodul ator for nobile comunication for denodul ating radio
si gnat'sfor—mobite communi cation received fromthe radi o comrunication

termn " m rting the denodul ated signals into digital signals,
a variﬁ lﬂr Iuanmaumn trance radi o signal -#dul ator for converti ng the
signal s*cohvertéd By *the radi o signal denodul ator for nobile

comuni cation into entrance radio signals, an optical receiver for
converting' radio signals transmtted fromthe control station or other

base stati.ons using the suB-cArnétwogk sysitam afsmaskiobasmeistatianes
el ectrical si gnaég,m and & @%Qheétfaocrloﬁé‘”ﬁ'r@»kﬁgié& PHL Q%l%&é.ﬁft?pb'fca'

recei ver and an ut of e vari ab requency entran e radgl o S|gna S
nodul ator; the c‘b?n“él aé’cdat“l‘oﬁ%’d-'rﬁ)‘??-s§§ata¥'PBpFP6’aqr°}é&é‘igvé:r ¢ opase
converting opticetasiomal s id alsich e hMIsé $ be tdin sinoed nate o gralls

using the sub-cafLet Qicel anedtanl oy TEHRGLI Nt Py pBLEtS €Al T 0nal s,

a sel ective-frequéency co Fe ou puts Trom the
optical recei ve?ulbycﬁlréquncyptarma nterratrxsmeesnam o ¥hga&lin denodul at or

for converting each entrancepyadiase %ﬁ“@ioﬁp&bh;ﬁffs@y d h&ddio signal
sel ecti ve- frequgﬂw¥ﬂ§ pIer i_nto di als and when' the radio

communi cati on t Fhuficdat ot etﬁ:‘f uB&&aE%aPl ? Toves and
changes t he basedematiudmtnngorradlilocaugnﬂm f ar meyb 1 baseommatn iore whpoh

comuni cates w th,£0g ) ﬁ%P' 'fkom thel Yolds A'é#xhhhnléaié%h' 't%%naﬁ}?’and

conmuni cation . term na a nhovenen radi o conmuni cati on
term nal control5°& @@pVeSt ¥rgqeRacdempAulatodr s dgnalks dfitfeh G Shtrdnce
radio signals nedghaley, aatd dirahBE+ET d\Ce RBYT 8AEE drick & £d P8ad Bgnka t he

control statim1£@d5 %€§¥Efgge%§¥§¥r%§ﬂ%(%he 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_vériable—frequency entrance radio
signals modulator; ’ '

the control station comprises: an optical
receiver for converting optical signals transmitted
with the entrance radio_signalé using the
sub-carrier optical transmission method into
electrical signals, a selective-frequency coupler
for splitting off the outputs from the bptical
receiver by frequency, and én 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



used transmtting by a previous base station mhlch connunlcates wth .
t he razlo comruni ¢ term nal before the nmovenment. 8. The network :

syste ﬂﬂﬂlm ations as clainmed in claim7, characterized in .
t hat ﬂﬂ‘”"ﬂ& conprises an optlcal recei ver' for converting the
entrance radlb Sigrals transmitted using the4§ub carrier optical

transm ssion nethod into electrical signals, - sel ective-frequency coupler

for spllttlng off a predeterm ned freque S|gnal fromthe outputs of
the opti cal recel‘&@F‘mW%Fll&l‘i’cEelr&tﬁ‘ba&i%EFr ANRDBETENS °1"30'Fh oh®8A ng

the entrance radi Gomm@iiotstspin teefnfnbaltdsmnaeloem aveafrmﬁmmrfa)eqoapb@r
into digital signa and a_r io skanal tqQr

comuni cat'i on for® %oﬁﬂﬂtY%51?% .fgggue gng %%ﬁ#@érEQ§%§ Fance
radi o signal demndduianornt@ndaﬂranﬁmﬁqUentyeseghaaadewr |%1gnals :

communi cation; t heoCeREr Blorsd 26108 GQTRIA S8 ﬁeveain@bk%éd@gﬂegcaseaw@nce |
radi o signal nDduIator for convertg gﬁggﬁ& 2 51 nal s i ntended base
ctu

stations into the"8REr fRE F&&l%‘%‘]’ﬁﬁ vieys @rﬁﬁ n? ir§
out put of the\muwabbhfcemmemmcaeesramxhraﬂeora@malcmmhﬁmioatmmm an

opti cal transn1t&g&d}gafopg%géémtﬁgeﬁgﬁéﬁgﬁe_ram() signal s. converted
nmodul ator 1n

by the entrance radi o signa . 0 optlcal signals in order to
transnmt the optical signals using the sub-carrier optical = transmnission

method; and -44- * ~ L I'1111lg |"t'hb| '‘etwokk. sybélhbéﬂ olfe ¥2die base
comuni cation terninal, connunlﬁﬁ g with t

t
changes the base SE&E5ISPE 0380 Fe*ﬂtﬁ aﬂma 'CSﬁFthggg?Féa]ln

controfs and convehag it he carrier
the base station comprlses an opt1ca1
receiver for converting the entrance radio signals
‘transmitted using the sub-carrier optical |
transmission method into electrical signals, a
selective~freduency coupler for splitting off a
'predetermined frequency signal from the outputs of
. the optical'receiver, an entrance radio signal
demodulator for converting the entrénce radio
signals split off by the selective-frequency coupler
into digital signals, and a radio signal modulator
for mobile communication for _conve.'rting the digital
signals converted by the entrance radio signal
demodulator into radio frequency signals for'moblle'
communlcatlon,

' the control statlon comprises a
varlable frequency entrance radio signal modulator_
for convertlng dlgltal 31gnals 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 radioc signal
modulator into opti¢al signals in order to.transmit

 the optical signals using the sub-carrier optical
transmission method; and '



frequency of the variabl e-frequency entrance radio 'signal nodul ator that
conveﬁ%s—Lhe_dLgLLgL_g%gnals i ntended for base stations into the entrance
radi o nto the entrance radio frequency intended for use by the
neM/ba ﬂﬂ%@ﬂ ﬂﬂl network system of radio base stations as clained
in claim d in that: the base ®ration further conpri'ses an

optical receiver for convertlng radi o S|gnals haV|ng a pIurallty of -
frequencies and transmtted u |ng t.h b carr|er optlcal nsnléglon

nmethod into electrical si gn"é }b%rfg S SerRTHAKE aWtauenc FiE &I er -
for splitting of cogmyn predsineg mm@dh theqbema estatidm moves anghal

modul at or for MDRIHfngESMHWY Q54 kN skt £ORV ! Wi 5 GRS T 2h SIS
split off by the vari ﬂ#ﬁ sel ective-frequency coupler into radio frequency

signals for mobi FO M sttt R, CPH§¥%%FrGPQN%H?BﬁrﬁﬁtFE? E8HFi%es a
plurality of ent raaméadyoof mrmdaﬂbdbu@t-mﬁeﬁﬁénqutan@et hewli@l tal

Signal s | ntended oind RemBinG o P421 £RAS, IR EDLLORES TAL A gL 00T By |

coupler for mult] ectr 5t rom ranc
si gnal nodul at or @ntemdgﬁ &P chﬂsetﬁﬁﬁﬁé;mqft%rllﬂﬁp @bm/mtngnéet padi of

the coupler int@iqpacal, shgeakhd anermcboraa%swechr@neptiﬁ%len&é&nals
usi ng the sub- calfrler ogtbcal transms%é &gt and . whén the radio :
communi cation teffnatSSch¥miieale 6 £ qﬁ&% -stati on noves and.
changes the base station to communicate with, the IHJl * CL S -45- control

stati on does not change the gar pipgl né&lﬁglfqpcgygi: e apballe- 1;ggguency

entrance radio si gnal - nmodul af or “even I 0O comruni cat1 on
termnal changes Siife-baBé ﬁﬁu?bﬂlﬁ@QKQHCG%ﬁkWcéte&haraCterlzed in
) that: :

the base station further comprises an
optlcalrecelverforconvertlngradlo51gnalshav1ng
a plurality of frequencies and transmltted using the
sub carrier optical transmission method into
electrical signais, a variable selective-frequency
~coupler for splitting off only predetermined .
frequencies,andaaradiosignalmodulatorfornmbile
- communication for converting the electrical signals
split off by the variable selective—frequency
. coupler into radio frequency signals for mobile
' communlcatlon ' _ | -
the control statlon further comprlses a
plurality of entrance rad10551gnal modulators for
converting the digital signals intended for the base
stations into entrance radio signals, a coupler for
mﬁltiplexing the electrical signals from the
entrance radio signal modulators;_aﬁd an optical -
trahsmitter for converting outputs of the coupler
into optical signals' in order to transmit the optical
signals using the sub-carrier optlcal transm1ss1on
method and )
_ when the radio communication terminal
communicating with the base station moves and -
changes the base station to communicate with, the



wi t h and—the—rew Udse statiton changes the frequency for splitting in the

variable s coupler into a frequency of the entrance
Iiﬂ" BE uﬁﬂrﬁunﬁse of the previous base station. 10.. The

-r.adi o S|gn

network systemcoftratli ¢ base stations as claimed in each of clalns 1-9,
characterized in that: the network systen1of'#%d|o base stations is
organi zed in a | oop structure, wherein the network system *conprises- the
base stations pr. n l.ur I|ty |1s _and,the contraql station
control l'ing.-the ghgggg %U%ﬁ%?lg ?ﬂ% Bﬁg%pggt ons25hd Sthe contro
station are conné’m%aiuewyt o d&ydte oaarlabﬁer-sfrequem ret boak cey seahi of
radio base statigfignas fbaulatkés 698h Yhdd AWE ladio duMmshebeAbhan

that: the network sysiemof radi o base_ stations  is organized in_a mesh
structure, wherei5® %enﬁétﬁh?ﬁg%i/&%%ﬁ)ﬁ%%lPﬁetﬁgé% cQupuBAsakedi ded
in the pluralitwiofhcetdsthednelebasd salatiohi ehatayds othénprehadese: 4
stations, in whi at .o a nt on c ecte '
by the optlcal gabers P%Z‘%Jﬂi‘% #e‘t \%?)lr %E?g%&o ég%e%%bté)see fgé qu
clainmed in each gouphersintg a fcrrmnen@m oécthe em‘aranctw;audetw\gmgmaybt em
of radio base st atrwesdetls fIHak2eG # Nt ReChUEEl o8kl W 4& es tWhal N. the
network system conprises the base stations provided 11 hillIlTHITTLETTTL
inthe plurality of cells and the control station controlling the base
stations, in which . the base 18tatlilmsnandoidle spsten of arbdi@reasennect ed
by the optlcal fs'é%?ﬁ:?%n%?’- Thglgggn\@{ klﬁyggem oéfrgt_juacirpg%f 9statlons as

~claimed in claim12 aracteri|ze
characterized in that

the network system of radio base stations
isorganiZedJJla1oopstructure,wherelnthenetwork
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 statlon are connected by
the optical fibers.

_ 11. The network system of radio base .

stations as claimed in each- of clalms 1-9,
characterized in that: _

the network system of radio base stations -
is organized in a mesh structure, w'herein'th.e netWOrk
system comprises the base stations provided in the
plurality of cells and the control station -
controlling the base stations, in which the base
statlons and the control statlon are connected by

_the optlcal 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,-whereln;the

__network system comprises the base stations provided



t he netw base stations further conprises an upper=level
control station IIing_cIuster control stations; and when the
radi o cormuﬂwm ‘conmuni cating with the base station noves and
changes t mm nicate with, a cluster control station used by
the radi o corfmuri catle)n «term nal before the"%verreht_:t_ransm ts signals -
sent fromthe radi.o communication termnal to a new cluster contro

station which copmuni.cates w_t.h the _radi ni atlon r the'_ :
movement -vi.a t h&" B"ﬂ'b‘? ?iVélachoWrSF alto"r mnét ﬁé&]v\/a%t? ﬁ‘é’t

one used for trapemtréhyiogt itche balsgnaﬁt’satayotntaa pxavwmfbatbesﬂx&se)n :
and the new clugtef &HErQ dStt?ﬁéO oM bEat iWH! Sraclodd &8t iy adi0

comruni cation term na new ¢ uster contro stat lon wth the sane
wavel ength as onEhl?sétPtt‘Gﬁlt rekR&FEti ng optical signals by the previ.ous
base station. 14. The network system of radi o base statlons as claimed in

claim 12, characterized in f€ | the f‘tvg%rk's(s%gﬁgm %f fg&ﬁlob%saes tations
<] contro o

f'urther conprises an upper-1¢ QOntr I ng” cluster
control stationsstatsionbeasadila twedudircasladam didv nehargshrmigsgd g wi.th
the base stationgmgies and. changes the cl uster to cormunl cate with, a
previous r I1111")11111112222) 1" 1" 111" -47- * L~

cl-uster--contro-lstation whtR® rb%?r’ﬁﬂﬁlkcétyesst‘%ﬁ't‘hf t‘}?éil? RA B RATARR i on
term nal  before Eh&-memrhprﬁsamsantwppeg:mﬂlevemtcecmiecloflosttah:admcﬁqr L

communi cation tepinaly Y gy H:‘%HPQ%:J §+t98 "Hatgbal; Ogsx?ad a new

cluster control station on asS one use
transmitting optical signal%hes the p‘F@@F—@usCQ}&@Enst‘-‘d’tﬁb?ln éﬁdﬂ'!h’éaﬂtew

cluster control &batmmlt:ra%ri&fgtm&hgrta{é bAkRNGSEation moves and

' changes the cluster to communicate with, a cluster
.control station used by the radio communication
terminal before thedn0vementtt:ansmits 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 contfol 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 51gnals by the prev1ous
 base statlon

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

' the network system of radio base statlons
furthercomprlsesanupper levelcontrolstatlonfor
controlling cluster control stations; _

when the radio communication terminal
communicating with the base station moves and .
'changes the cluster to communicate with, a previous.



fbr the radi o communi cation termnal to the new. cluster control station
; one used for transmtting optical signals to

the |on "15. The network system of radi o base stati ons
as cIaIM‘“EL i};@ml aim13 or 14, - characterized in that: the _
upper tion' . conprises an optfcal wavel ength converting

part; and when a wavel ength of the optical signals used for transm ssion

to the previous base-station. i used e n M/clusteré %he upp veI
control station EiH\?&?% GIREHA eFEﬁ(}tltPr?ﬁf ORI LCHHES Bg E‘g

“in the new cl ust 'erakmd rmommmalmngtthoncdmnaninag e forandhe amemetr@rtme

optical signals (t?t'éqmg gsgq_&nc%)fgrghtsér%égnflor} tﬂg ne_.\gcﬁyster 16. A

“net wor k systen1of I ons. conpri Sin ral ity
base. st ati ons coﬁﬁﬂ\ﬂ%%?ﬁ@l\ﬂlnt rter:ammaéommtdveﬁ nmp?érﬁa%% coa‘te&dtrm

station conprehengipgd ot Hd @ hbﬁgcm%t@ﬁ&%ﬁabuogﬁaa;ridmmmlecabmg .
with an external _co n|Cﬁ§|on net wor k, %ﬁp g%r | i nes _
connecting the baﬂé"se[ &vd The Egrﬁ °§t adhsml PPEAER bt the

base stations r ecsiigesa ks ghal $he rpmemlmml by sehe traddi ongo@ndi thei oew
Lermnal L SOMVerL e £ SEShY RS 1S A0 Sohnt 0O £E ShaRAIS, 1RBEnbRRN

transn1ts the converted optica -
control station vf&%fﬁh%p??@&Ofq?@Wuﬂ%ﬁﬁtloﬂhéﬁimlnéécﬁ?ﬁtPﬁeﬂ%&e
stations conpri Se&l@sﬁeﬁlwénﬁﬁb\leéﬁ:lartgl@ﬁrﬁli:w thengamnid naveYsakhth as

pransnied from b o £8ho 6V ML ARRIVLE LTI sc AT BABIASE R LS,
radi o connunlcatpamwx9u$nbh§ee#@ath@nxnnrol station conprises an
optical : '
15. The network'system of radio base
‘stations as claimed in one of claim 13 or 14,
characterizéd in that:
o | the upper-level control station
comprlsesanoptlcalwavelengthconvertlngpart and
when a wavelength of the optical s1gnals
.used for transmission to the previous base.station
is used 1n the new cluster, the upper-level control
statlon.converts the wavelength into one that is not
being used in the new cluster by the wavelength -
coﬁﬁerting part, and transmits the optical signals
-to the cluster contrql station in the new cluster.

l16. A network system of radlo base

statlons compr1s1ng a plurallty of base stations
communicating with radio communication terminals, -
a control statlon comprehensively controlllng the
base stations and communlcatlng with an external
communication network, and optlcal fiber lines
connecting the base stations and the control station,
in which each of the base stations receives signals .
transmitted by the radio communication terminai,
converts the received signals into optical signals,
and then transmits the converted optical signals to



signal - for receiving via the optical fiber |ines
near-sinu tical signals having an identical wavel ength. that -
are conve {mﬂﬂﬂy y by the signal converting part from signals
transmtte radlo comuni catign'term nal and received by at

|l east two base statlons and for converting “he recei ved signals into
electrical signals to be output and an equalizing part for equalizing. the

clabned. in el ai G, SHSFRSLon ot R iy PAE BRNESe 10 dHEECLERas e

and the control Wbﬁm@knlare connected in a Ioop structure. 18. The network

system of radi o base statl@gbﬁso@zaﬂ@dbhgéﬂgﬁgt;@ngﬂggﬁﬁgggg@da|n
.that: each of--the base stations and the control station afe c nnected in

a nesh struct ur eS1982 RORYERS Dy PAdh °Fa&ﬂPYﬁ£EanN%&g%ﬁ

claimed in clai nt+@nsiiteetieficand the. wmﬂloeaohmﬁniﬁ&thmnat&ﬁmnnmﬁ.and

. the control sta e r I |
"LIEL - 49 1598% ?’[ﬁt%‘gfn‘e %e%“é?gmho%f‘}f%‘gu Sittfgflség’géj’rs’tﬁaf"gé)nési%é [n/é Xy
in each of claingssdamed pasticqukardy te ERah af. ﬁh@eﬁ@%ﬁ*ﬂgurﬁﬁyQM|ng

t ransm ssi on ne&bﬁﬂuh§1@9§hb@ﬁ-@@rﬁagaggnnughaatlon bet ween each of the
base stations and the contr stati net wor k .syst em of gadi base

stations as claimed in each c‘f%ﬁ‘ﬁfofG Sfﬁ‘tl%ﬂa‘?a@?&'ﬁ 23 3 WEL LR

sub-carrier optisagnalansadessving part for receiving via the optical
o - 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 convertind thé_received"
signals into electrical signals to be output, and
an equalizing part for equa11z1ng the output
31gnals '

'17. The network system of radio base
statiqns as claimed in claim 16, characterized in
that: o o
' each of the'base stations and the éontrol
-station are conneéted'in é loop structure.'

18. The netwofk-system of radio base
stations as claimed in claim 16, characterized in
. that: I _ | . '
- each of the base stations and the control
station are connected in a mesh structuie.

19. The network system of radio base
stations as claimed in claim 16,_characterized'in
that: . _ o _
' each of the base stations and the control
station are connected in a cluster structure.



method is applied to the communi cati on between-each of the base stations
and the EUntre%-sLaLL§‘L_g§9h of which sub- carrier optical signals
carries SI uency mul ti pl exed fromthe entrance radio signals.

22. The ne m@”ﬂ I"Ladl 0 base stations as clainmed in each of clains
16-19, char a sub-carrier-#ptical transmission nmethod-.
Is applied to the conmiini tati on bet ween each of the base stations and the
control station, ..each of which sub-carrier optical signals carries:-
signals- frequency- mul ti pl exed from access radio signals, wherein the-
access radi o signal is.used 201 Ik onecaBlni sgsitem bef wead iendhabase

station mﬂj;gfwéﬁggﬁgﬁgm%#“$aé &e{H1 @éﬁ 88 A GUY ' 2 -Station which

controls a ase s atlons conprising a plurality
of base stations qirﬁmnteatuzwivw-nh that o communi cat ion ternminals, and

optical fiber lines, .furtheg Q@Wléh &h q{hpgtj_ Axthg n@lrarrfmeigsrignpart
for. receiving via the optical fi ines 111111111 1 1111

1111 * CL N s *neghodehs- %Pﬁﬁllt%‘ﬁéiﬂ;sﬁfyeo%?‘f‘??w”s‘%ag% B%S%WGe&%aéh

di fferent. wavel ergt ht Resbassl paattiicnsr kpd cleachondermil ngtaa;cﬁcun

communi cation terninal that are converted respectively by. the signal
converting part fromsignals transmtted froman identical radio

conmuni cation terminal and r@dei ViR bpexwa st viskem pafe r&ci? oRgsend for
converting the reggiyednssiaaksaiiiied el aciddch sbgnallaimsbe eeuput ; and.

an equali-zing part, for ual i zi,ng _t _Qutput signals. 24. A nethod for
swi t chi ng of baseCh@EﬁF%%r’r? %da g‘ﬁ’e'}gﬁ?g *system of radio base stations
: a sub-carrier optical transmission

. method is applled to the communication between each
of the base stations and the control station, eacH
'éfwhichsub—carrieropticalsignalscarriessignals-
freduency—multiplexed from the entrance radio
'signals. - o

_ 22. The hetwdfknsystem of radio base
' stations as claimed in each of claims 16-19,
- characterized in that:
a sub-carrier optical transm1531on

méthod.is applied to the communication between each

" of the base stations and the control station, .each
ofwhichsub—carrieropti¢alsignalscarriessignals
frequenéyfmultipleked_frbm access radio signals,_

"wherein the access radio signal is used for radio

communication.between'each'base station and the

~ radio communication terminals.

23. A cdntrol 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 rece1v1ng part for

'rece1v1ng via the optical f1ber 11nes '



cbnprisLna base stations provided in.a pluraltty of cells and a control
tation controll !ﬂwthe base. stations,.in which the base stations and

the cont ﬂ“u"ﬂu onnected by optical fibers, wherein: a
mevelengt frontthe base station to the-control station

Is set -at the beglnnlng of a conmuni cati on béPween the base station and
the radio comunication termnal, and this wavelength for transmssion is

fixed while the radi-o comunication termnal is com‘ruglc?.lﬁ_Be g and even
“when the radi o' coRRBACPRATANGMWBAY AREECHI HERRZLS RV HAgestation
to communicate. \Autihf,fea:é\ew waved arigt hoasstigred cpaptidicaet 281y th theh

~radi o comuni cati SI n%%dfgté%mﬁP$§@§§EEn0%é£§1£gg(£££ cationhl

termnal transm 'on from conmuni ca
to.the control ‘starhyenkedrespectdughy byrthe §r4gﬁaslsuq9n%etftf1m part

the-radio Commn'fﬂ'bhprbl ﬁémsna\lraggml&f@&hQQ'JnPraﬁV\hH@mﬁ‘ﬂcgi ki o
stations in a network em.of radi o, base stations npr i %ng ase .
stations provi dedCPH‘mé‘%’r‘c'l?&H%t(ﬁrmtEPis r&%%‘f?@ ¥ 3t pfast tvo
controlling the bhaeéUéﬂétibﬁEujéhHuﬂoﬁi&&hkﬁﬁﬂﬂng €Ehle Srstetived, in
whi ch the base stg E’L rgslgnglntttae %‘I:'i:‘}l Séf%h%risar'gocﬁgn%q?%\/el e%c?]cal

fi bers, wherein: He Cont rol- vari abl e n
transmitter; and a.different W%véﬂ&ﬁﬁ#ﬂ%ﬁg m#%%nf§§|@ﬁu¥¥émhﬂﬂa%Bﬁtrol,
station to the baagtghﬁﬁrgmghgjget for each base station, and when the
radio conmmunication term nal noves and-changes the' base station to
comunicate with, the control station controls a wavel ength of the
vari abl e-wavel ength transmit24r andeatlnodnifior | swotehtiinon oAt &k’ for

the radio cgmmm ERLHUbA 8" ThN! nbRwd MEVS PEEem SlEakhdt JVH £he CORUAIS €5
€ radro . comprising base statlons provided in a plurallty of

cells and a control station controlling the base
1statlons, 1n which the base stations and the control
station are connected by optical fibers, wherein:

a wavelength for transmission from the_
base statlon 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 tranemission is fixed while the
radlo 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 communlcatlon terminal
'after a movement of the radio communlcatlon terminal
transmits information from the radio communication
terminal to'the control station on the wavelength
for transm1ss1on set for the radio communication
termlnal

'25. A method for switching of base
~statiomns in a network system of radio base stations -
comprising base stations provided in a plurality of
cells and .a control station controlling the base



communi cation termnal —after a novenent of the radio conmunication _
term nal, th for transm ssion set for a new base station
Whl ch nﬁﬂm Bﬁ e radi o communi cation termnal after the
m)verrent svvitchi ng of base stations in a network system

radi o base statlons corrprl sing base stati¥ns provided in a plurality. of
ceIIs and. a control'station controlling the base stations, in which the

base stations and the, control tation atre connected by _optical fi :
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- to the base statisttatfoachrd aroraeictmdebygt atpitdrcahndi\hiearstheherraaﬁm :

comruni cation term nal, noves ﬁgd cc%w.ggg? té&@fﬁﬁ {94 [0 Epommm cate .
mits i nfo '

‘with, -the control station tFans _ rmat 1 on of e radio
conmuni cat i on’ war i abll et av ad enisksh EFQHS@H-%?EPA @&Mhuni cates with the
radi o communi cation term nal aa&&ffrf@reﬁaverwﬁleﬁgthe ficatli tor &n s b hoN

termnal on the vel e th f an ssio p

station which corﬁl\fﬁaﬁﬂ‘ ]rP] %H:cﬂ:] ?é%rlém n%tﬂﬁ ca??%ng%\é#%%ﬁlaﬁa% sfet :
the novenent. -5ZXox ealchlhlatselsmaluimn 2and\ weehodHerradilochi ng of base .
stations in a “e?&ﬁlﬁgﬁi ufégé’ﬁ ‘i:%%?ﬂ?&iem%tv%é ofad ‘é@fﬁ%?ébnﬂh@&%se -

stations pI’OVI de Ity of s and a control h
controlling the tﬁéé%tl§ﬂat‘?%n%°mf“r\1%?€ﬁet e ths e tBEAGIREFQd SHRELBR: r of
station are conneefé:eﬂrbnsorﬁlﬁabefnémgehmno@ the stthrdal 1l erwaptd osthgth
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transmission fro station e cont rol ron1's set at f
begi nni ng of a. dureunaddtd oroBBURERa theTh Armisad |1'€fP1 andex¥ reRiss

Cogmml cation terdigghorathibR cVUMHERER AN Ovsk@NAhé Schidied while the -
radro communication terminal after a movement of the’ ;‘a_d:.o ’

communication terminal, on the wavelength for

transm1s51on set for a new base station which

communlcates with the radlo communication terminal
. after the movement.

26. A method for sw1tch1ng of base
.statlons in a network system of radio base statlons'
comprising base stations provided in a plurallty of |
eells and a control station controlling the base
_ .station's, 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_radid
communication terminal .moves and changes the base
'_station to communicate with, the control station
transmits iﬁformation_of the radio communication’
terminal td 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 T
communication terminal before the movement.



communi cation ternminal is conmmunicating; and even when the radio
comuni cation term nal noves and changes, the base station.to comunicate
with, a new base station which conmunicates with the radio conmunication

terme+~4ﬁiﬁLJLﬂgxggyn of the radio comunication termnal transmits

i nf or of the ra communi cation termdal to the control station
wtht g H@ ﬁuﬂl uency signal set for the radi o conmunication

term na mﬂﬂcarrler optical .transm ssion nethod. . 28. A nethod
for sw tching of' bdse* stations in a network system of radi o base stations
conpri si-ng base stations pr. @7 ded methedufelr tswibtchdeld sofinbaseont r ol

station control| Lgi;mbase o SLEWEONS <) el 6b EHR1RASE & Ui g03 o the

control station .are connec sub-carri er
optical transni sSPER T iHhiRg haS@ éltfaf@‘éﬂﬁ Bﬁ?l"d{ﬁ,%dr’a’al% Rl idh© f £ rom

the control statienlltd dHa Basestabilontst s6h d‘d}itgamlb@etnéabm and
when the radio co ni cation t rg%gg#P% 11111 11111111
n

| ! N
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station transni t starfiomaaren comeepded foy opd reall ofcmmnmathora
termnal to a F@W%m%%&§ié¥‘3b¥@bﬁﬁ %%HNQhQ@é%bMﬂthdéFéiﬁd'o

comuni.cation termnal after a novenent of he I’adl 0 .conmmuni cation

terminal with the entrance r2Ri 8tHapee §é§¥QHs%H§%kw§%ﬁs@ station using
‘the ‘sub-carrier supt—lczatrltetramtseaan tredheni s20i o\ Febimoctier bawid chi ng

of base stationg,] gégnge£goaﬁhra§£§@r 1r§QF%19ﬁ?elﬁt§Q rgﬁ Eggpr|5|ng

base stations provi In-a and-a con ation
-controlling the bagdnning @fs, ai ﬂomWQQ‘éll@a*séD%tH?ﬁ@nél%dbﬁﬁ@ cont r ol

station are connggiz®d &y @@&'&ai‘acfihbeﬁém‘fﬂdﬁ"léasélon terminal, and the
entrance radio signal is fixed while the radio
cbmmunication terminal is communicating; and

' even when the radio communication

terminal mdves 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 uéing the 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 the
sub—carrier'optical'trénsmission, 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



Sub-carrier optical transm ssion, wherein: a different entrance radio
signal sent. fromthe control station to the base station is -set for
each btﬂﬁmummwullﬂMHV\hen t he radi o conmuni cation termnal noves and
change n to communi cate wth, a new base station which

~ conmmuni datés With the* radi o conmunication t-68mnal after a novenent of the
radi o communi cation termnal transmits informtioon of the radio

comuni cation termnal to_the control_  station-using the sub-carrjer
optical transni sBP¥®S ARRoBhANGLANLER PARR PEadIOR LS &ﬁé‘]m’%’é}cP&e a
previous base stwbiic®n V\tlhéhCWlC@taa:%ﬁht&'belsmﬁﬂsomﬁmmatablmn

term nal before th S G

network system o‘?’nﬁg(ﬂ %Eggrs{'gt | 5r"f‘s c%n%gpgnﬁlng %gg%f)urgl%rﬁéfh?g lt% 2
stations conmuni sewi bgse tstatdoo wcneln¢cmmueyi cat aisndligh d‘-he%nraéllo
station Cormreheaa&n\fﬁwcse&forrplt@fﬁmrwf A)@éersaaﬁwaﬁemdofcef{@ufaaae ng

with an external communjcation - network ﬂ? - |ne?l
connecting the b‘égg‘mi‘ﬂll‘ii?ci-i’ﬂ1"1%5@&1@?11"1&‘5?1 eEtHIaé‘c%4r§ S ons
and. -t he controI51g3:taﬂIt|@ét feonpthei new h@asestsamstbén usiregchhef the -
base stati ons, gﬁgl vc{ rla@rg 3@ 85‘1‘” érggﬂifsrscirqﬁ tadip, communi cation
termnal, converirlng e recei g & s 1N sighal s havi ng B
~di fferent wavel engths assigned- partl cuI arly to each of t he sending radio

comuni cation term nals; anctgransmetttn@g tbe Wﬂyehtl% Sh gnplas d 0 the
control station vi a the t cal t.he control statio

recei ving via th# a&p‘t‘f’bsotl ?l%e‘?e{"?’ﬁ&‘ r?é’asrtéxf'nﬁfg't 5ﬁ8&|95lbf‘§ﬁ)t§%% L0445 naI s
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statlons, in which the base stations and the control

station are connected by optlcal fibers with a
sub-carrier optical transm1351on, wherein:

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

_ - when the radio communication terminél,
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 communicatiop terminal to'the control
station-usiné the sub-carrier optical transmission
method with an entrance frequency signal set for a
‘previous base station which communicates with the
.rédio communication terminal before the movement.

30. A method for'signal'processihg-in a
network 5ystem of radio base stations comprising a
plurality of base stations commuﬁicating'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



Eeast two base stations, converting the received signals into electric
gnal s, and equaI|Z|ng the electric signals.. 31. A nethod for handover
gont gmu"mﬂlul‘ﬂﬂl MF are processed according.to.the signal processi ng
met h cl ai m 30, further conpr|3|ng ‘the steps'of:: - -
noni t or i 1ig the"condition of connection shomﬁ by the received optical
signal s that have an identical. wavelength and are received.
near - si mul t aneous y the ¢ rol sta d .det er mi_ni ng whet her t he
Control sttt on EhNERaRT: Al Wi FRAGKL SPELICR BRI HTY B
the nonitoring; shdpestabii shing or sustaining.a comunication betmeen the -
control station and the . radiyp LOORUBIECAHOHASEMs AL HOHS!, handoyeinhased

on the equallzed si gnal s.
signals transmitted from the radio communlcatlon

terminal, converting the received signals into
optical signals having different wavelengths
assigned particularly to each of the sending radio
communication terminals,'and transmitting the
- coﬁverted signals to the control station via the
optical fiber lines; and o | |
:Ln the control statlon rece1v1ng via the
optical fiber lines near-simultaneously optical
signals having an identicai wavelength that are.
converted from 51gnals transmitted from the same
radio communication terminal and recelved 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 recelved optical signals that have an
identical . wavelength and are received
near-simultaneously by the control station, and
determining whether the control station can
terminate the handover process based on results of
the monitoring; and _ ' |
establishing or sustalnlng a
communlcatlon between the control station and the
. radio communication terminal under handover based
on the equalized signals.



