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TI TLE OF THE.LNVENTLON COVIMUNI CATI ON SYSTEM AND CIRCU T

EONTROLLER ‘REPLACED SHEETS BAGKGROUND OF THE | NVENTI ON ~ Field of
t'he | nvent{{@mescifpiion : qoedThlStd;mgemt'Lon generally relates to a o
comuni cat [ARISY$E)eM: paged ., 24. tbﬁagummt on particularly relates to a

© comuni cat mrﬁrsy;st,gm FQk=g ﬁ/ to ;g;g@d/ ,,,,,,,,, - \gj ce and data communi cation
services tigaough.a | ogaged:ﬁg. (b 28d TRV rk (LAN). Al'so, this invention
general ly If&?é% e Grpr circuit coptroller. 1 0O Description of the
Rel at ed Arbe s e A S AN -ocal area network), term nal devices
are connected to each otwwgﬂnal devi ces can
comuni cate with each other via the wi ré\é IS known to
“conbine a wired LMWW@H@%’SS¥S§‘EMM|@§QHW NIROLEER exanpl e,
a wired LAN is additionally, poi nt device (a
gat eway device) which can At cati on and

W rel ess comrlg elﬁat¢g Inventio The access point device s connected via
wires to nor vices in the wired LAN. The access point
device car 2 0 ﬁ%’é‘&ﬁ%ﬁu&ht derdianyfdiited & Ul Ol @i ERtoh Lylhem! I e

LAN vi a : the wres e acc ss poin Vi ce can execu W el ess

cormuni cat i onTyd M@ﬁﬁbﬁ?’m@e‘%}ﬁ%@%ﬁﬂé %Wééﬁnﬁﬁﬁﬁé%Gﬁtég%@em for

network. In thi's case rel ess onmuni cati on
network are cgppaeding v‘éhé’e bl 856 eonRRlica¥hCervices through a local

area network (LAN) Also, this invention generally relates to a
' circuit controller.

10 Description of the Related Art

In a wired LAN (local area network), terminal devices are
connected to each other via wires. The terminal deﬁces. can
co_mmunicétg with éaéh other via the wires.

It is known to combine a wired LAN and a wireless

15 communication network. For example, a wired LAN ris additionally
provided with an access po_int device (a gateway device) which can
execute both wired communication and wir_éless communication. .
The access point device is connected via wires to normal terminal
devices in the wired LAN. The access point device can

20 communicate with .th-e normal terminal devices in the wired LAN via
the wires. Also, the access point device can execute Wireless
communication with terminal devices in a wireless communication

| network. In this case, the wired LAN and the wireless
communicatibn network are conﬁécted via the access point c’levice

25 (the gateway device). In addition, the access point device is a

member of the wired LAN as well as a member of the wireless



- 2,5 {the gateway device). In addition, the access point device is a

- nenber of the.wired LAN as well as a nenber of the wireless

-2 - comuni cati on network. According.to an exarrpl e of
the. wirel ess communi cati on networ k, the access point device (the

gat eway device) and the -term nal devices can conmmuni cate with each
other by using optical 5 signals such as %pf rared-|ight signals.
Generally, to inplenment reliable transm ssiOn of infrared-I|ight

signal s between two .communi cati on devices, it is necessary to - radi ate
the infrared-light signals with high directivities. Accordi ngly,
comuni cat i oncdmzhueﬁcaﬂsbngnétﬁfod{ed-'l i ght signals 1 0. tend to be unsuited
for portable and nobile uses. - SUMVARY OF THE

| NVENTI ON According to fan sxamplemf thte tvhrslesammtmnni@tmvu de an

" inproved communi cati on syste a second ob ect of
this inventi oﬁetWOHFOW@@C&ﬁSS rﬂﬁW(ﬁF"}CS (the rﬁ?@ﬁwab’o@@‘ﬂ@ﬁ] éll'l t e

first aspect of thi nvention provides c ni cati

Compr i o1 g a TR JEHRES £ PamuRisals Wid Fach ofberhy using aptieal
de\r/rlpce cog ectedqtl t W rLe.ne réj_gad Eransmttlng and recei ving
data to ard fPEM é“fﬁﬁ%?’{’@?ﬁ’% %El (‘By W rel ess at a20 first data
rate; a second ter % e

the wire network, ?ﬁgl%%aﬂﬁslr%gﬁ{nﬁgf‘[g&gpg%@%?% #&q%&gs ion ° %}{ﬁ h:&nd
fromthe seco eHP 6 CIMpih e evites, it 1§?§%gg§ gfate

| ower than the |rst ata rate; server tonnec the wWre

network for npadeiredadiiRasas ligh ttéignmé%ﬂa%gmdﬁ%ﬁwleaster devi ces.

A second aspect of this invention provides a co ni cation
Accordingly, communication devices using infrared-light 51gnals

10 tend to be unsuited for portable and mobile uses.
SUMMARY OF THE INVENTION
It is a first object of this invention to provide an unproved
communication system
It is a second object of this invention to provide an improved
15 circuit controller. ' |
A first aspect of this invention provides a communication
systém comprising é. wire network; a ﬁrst terminal device; a- first
master device connected to the wire network, and transmitting and
receiving data to and from the first terminal device by wireless at a ‘
20 first data rate; a second terminal device; a second master device
connected to the wire network, and transmitting and recéiving data
broadly to and from the second terminal device by wireless at a
second data rate lower than the first data réte; and a server |
connected to the wire network for managing addresses of the first
25 énd second master devices.

A second aspect of this invention provides a communication



-3, - ' systemconprising a wire network; .a first termnal device;, a
“mast er devi ce connected to the wire network, and transmtting and
receiving data to -and fromthe first termnal device by light; a

second term nal device; a base device connected to the wire 5 network,

and transmtting and receiving data to and fromthe second term nal
devi ce by radio; -and a server connected to the wire net wor k for
managi ng an address of the master ‘device and an address of the base
devi ce. A third aspect of this invention is based on the second

aspect 1 0 thereof, and provides a communi cation systemwherein the server

conpri ses neansysétein &jodhpritnd 20waed nepWorRJ at ArEtStarssinR) ddviédt 8 master
bet ween the master device and the base device via the wire net wor k.

A fourth aspectievicet tosnecheento dhei witeanetiwork,t Aadsaeersmittigcant 5
t hereof, and provides a comuni cation system further conprising an
i nterface connkanedvingedaks fiotared from tha fiosk temudinalpddrice by lightphephone
-network, and a circuit controller connected to the wire network for
enabl i ng and ceRAMl tergirahrlgriceata baseedeonisn eannected tetbadwirer ni nal
device and_the public telephone network via the 2 0 base device, the wire
network, ard tRetWeFleraaddransmitting and, receiving datas tooandnfrem thent i on
provides a conpuni cation. system conprising a private wire netfwork; a
sl ave communi c&9 termua%]‘/pgg?é:ea }?&@gﬁg @Bﬁn%rﬁeé'gﬁ 6’9“&’&9"%‘2 toothe®isg to
the private - ] HQEEE transmttd. and .receivin ta to and
fromthe 2 5 Isl?%ﬂgg&nfmm C @gﬂe {rgsgyofl t?’%nfr}as}eﬁéﬁqqlcée %‘ngﬁn
comuni cat i on g4dreddeyf t5e 1A defldse radi o comunication device connected
to the T o - 4- private
wire network, and tAXMIAA dspeet ¥FEhis e8vention d815addd 8RUthe second aspect
10 thereof, and provides a communication system wherein the server
comprises means for enabling and controlling transmission of data
-between the master device and the base device via the wire
network.
A fourth aspect of this invention is based on the second aspect
15 thereof, and provides a communication system further comprising
an interface coninected between the wire network and a publi;:
telephone network, énd a circuit controller connected to the wire
network for enabling and contfolling communication between the
second terminal device and the public telephone network via the
20 base device, the wire network, and the interface.

A fifth aspect of this invention provides a communication
system comprising a private wire network; a slave communication
device; a master communication device connected fo the private
wire network, and transmitting and receiving data to and from the

25 slave communication device by light; a mobile radio communication

device; apd a base radio communication device connected to the



“fromthe nobile radio.communication device by. radio. - A sixth
~aspect of this invention is based on the fifth aspect t hereof, and
provi des a communi cation systemfurther conprising'a 5 server connected
to the private wire network for enabling and controlling transm ssion
of data between ‘the master conmmuni cation devi ce and the base radio
conmuni cation device via the private wire ‘net wor k. A
seventh aspect of this invention is based éﬁ't he fifth aspect 1 0

t hereof, and provides a comuni cation system further conprising .an

I nterface connected between the private wire network and a public

t el ephone net worikateandre motwork! acwhtraoismittitghanadt sstefvinighdata to qridvat e
wire network for enabling and controlling comrunication bet ween t he
mobi | e radi o dromuthe anobiledeadioecammuhicatidil device bytmdiphone network vi a
t he base radi o communi cati on device, the ~ private wire network, and
the interface. A sixth aspeet ghthisinxantion is fhasednenihiecfifthr asperts a
circuit controller conpri sing means for nmanagi ng gijdresses of

respective devihezeof, and prayides ajcoRraupIcation SySEENRINHEK COMBIISEAZA f or

trolli 20 i cat i bet g i nterf ted t bl i
el ephone. et vESTRORPRISHBRI D FA NGt POTF PRRVATBAGE Aneaidon
ted to th i | t : ein the interf d . ..th
base radi o ot remolrE Fohadigoae daly Bt Rshnfs e fuliunicapiod s, o
wre network. fajce ag%d the base rcgito:zgo%ﬁﬁﬁiggﬂi&y &%ﬁi(%‘%}%@ﬁi\é\'ﬁ@ate wire

Fig. 1 is a diagram a conmuni on system accor
network.

~A seventh aspect of this invention is based on the fifth aspecf
10 thereof, and provides a communication system further comprising
an interface connected between the private wire network and a
public telephone network, and a circuit controller connected to the
private wire network for enabling and clontrolling communication
between the mobile radio communication device and the public
15 telephone network via the base radio communication device, the
.private wire network, and the interface.

An eighth aspect of this invention provides a circuit controller
comprising means for mahaging addresses of respective devices
connected to a private wire netwofk; and means for controlling

‘20 communication between an interface connected to a public
telephone network and a mobile réldio station via a base radio station
connected to the private wire network; wherein the interface and
the base radio station are formed by the devices connected to the
private wire ﬁetwork. |

- 25 - BRIEF DESCRIPTION QF THE DRAWINGS

Fig. 1 is a diagram of a communication system according to an



- - enbodi ment. of this invention. L 'Fig. 2 rs a diagram of
“a portion of the conmunication system in Fig. 1 which includes a
function block diagramof a circuit controller in Fig. 1. 5

Fig. 3 is a diagramof a portion of the conmunication system in Fig. 1
whi ch includes a block diagram of "a base radio station in Fig. 1.

Fig. 4 is a block diagramof a master optical conmunication device in
Fig. 1. 10 Fig. 5 is a block diagram*f a slave optical conmunication
device in Fig. 1. DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT
Wth-reference to Fig. 1, a comunication systemincludes a W r e- based
privat e netwoekbddinterat bfidhis igpentdonh as the Ethernet 1 5 type or the

. LAN (Il ocal area network) type. The conmuni cation system al so i ncl udes
a circuit control | &ig.1® isandicgpsng lofitzegoatied of the Semmuescalion tsyistéwet wor k)
interface 20, a PSTN (private swtched t el ephone network) interface
30, base radi in &gt Lowbich ineldslesagifunction blogkcdingrom oh@ qpuitmst er

opti cal conmunication deyi ces 80a and 20 80b, a server 100, and a

term nator 1900RHAlleTdneFiHhnhected to the pr| vate network 70.

assi gned b the dodibed 156 GiRErags OFsoROTUBE. G %?m%%?cauw%r%%"“s'y
respectively., The s r,100 cl ud ut er t o_control
the private n&&ggkf%ﬁ%ﬁ’]i’dué@ygeﬂ?e%&% gléig ffoga% OnA%Y,  80a,
and 80b conne d;to the private ' _
-6 - netwr’k 70. The control of the private network 70 contains

- managenrent of the gqgrg93es et B%gi%yﬁm Hastef optfbal LRAnnftBication  80a.
device in Fig. 1.
10 Fig. 5 is a block diagram of a slave optical commumcatlon
device in Fig. 1.
DESCRIPTION OF THE PREFERRED EMBODIMENT
With reference to Fig. 1, a communication system includes a
wire-based private network 70 of a known type 'such as the Ethernet
15 type or the LAN (local area.network) type. The communication
system also includes a circuit controller 10, an ISDN (Integrated
IServi.ces Digital Network) interface 20, a PSTN (private switched
telephone network) interface 30, base radio stations -or base radio
.devices 40a and 40b, master optical communication devices 80a and .
20 80b, a server 100, and a terminator 190 which are connected to the
pnvate network 70. - | | | |
Different addresses (dxfferent 1dent1f1cat10n numbers) are
previously assigned to the devices 10, 20, 30, 40a, 40b, 80a, 80b,
and 100 respectively. The server 100 includes a computer |
25 programmed to control the private network 70 and also the devices

10, 20, 30, 40a, 40b, 80a, and 80b connected to the private



“The 1SDN interface 20.is connected to a public | SDN network - 5 60A for.

hi gh-rate digital communications. The ISDN interface 20 serves to
transfer voice data and comuni cati on-data between the private
~network 70 and the public I SDN network 60A. The PSTN interface 30 is
-connected to an anal og public tel ephone network - 60B., The PSTN
interface 30 serves to transfer voice inforgation 1 0O (voice data)
between the private network 70 and the anal 0g public t el ephone

net wor k 60B. ' The base radi o station 40a can conmmunicate with
nobile radio term nal devices (nmobile radio stations) 51, 52, and 53
by radio netiwork e Theacentroh of Hespriviate retewrknédeeantathe nobil e

radio 1 5 termnal device 51 is connected to a personal conputer 101 The
base radi o st anasagsuentapl Haemaddresses Wl thendevices ki 30« 80mi4Ra, 40b

devices (nobil e radi ations) 54, 55, and 56 by radio which are .
| ocated in th@%r%&@ ‘ea thereof The nobile radio term nal" devi ce

50 o0t 20 L0 B PICERR S GRRBLH o RanerRt B K5 18] e
(oot 10 B R B 58 Pt 2 ;L'g.ﬁy

d i ; , 1155,
o e sh. ¢ SErPEY hdrbAlid YALE It 404 fﬁﬂ?‘nincﬁ ojPdata betwesfr tizs:
.54, 55, 56, 5 n ﬁétxb‘éﬂ: 70"%1'1%?(%@ gﬁ.nbl'ﬂ@llsbw netwdekS60Re" §8RaPSTN

Handy- phone S t el ephone sets, ectively.
mterface 30 is connected to an analog pubhc telephone network

60B. . The PSIN interface 30 serves to transfer voice information
10 (voice data) between the private network 70 and the analog public
telephone network 60B.‘ | o
The base radio station 40a can communicate with mobile radio
terminal devices (mobile radio stations) 51, 52, and 53 by radio
- which are located m the service area thereof. The mobile radio
15 terminal device 51 is connected to a pei'sonal cbmi)uter 101. The
base radio station 40b can communicate with mobile radio terminal
devices (mobile radio stations) 54, 55, and 56 by radio which are
located in the service area thereof. The mobile radio terminal
device 56 is connected to a personal computer 102. Aiso, a base
20 radio station 40c can communicate with mobile radio terminal |
devices (mobile radio stations) 57 and 58 by radio which are-located
in the service area thereof. Different identification numbers"are
previously assigned to the mobile radio terminal devices 51, 52, 53,
54, 55, 56, 57, and 58, respectively. The mobile radio terminal
25 devices 51, 52, 53, 54, 55, 56, 57, and 58 use, for example, mobile
PHS (Personal Handy-phone System) telephone sets, respectively.



A - The circuit controller 10 includes a conputer which

oper at es . 1n accordance with a programstored therein. Specifically,

t he conputer in the circuit controller 10 is programmed to nanage
unoccupi ed tel ephone lines, and to inplenent call-related control 5 -such
as control of generating calls and control of accepting calls

I ncom ng. Fig. 2 is a function b}ock di agram (an operation flow
di agram - of the circuit controller 10." Tt should be noted that Fig. 2
does not directly show the hardware structure of the circuit
controller 10. 1 O Wth reference to Fig. 2, the circuit controller
10 has a - comTThiecaircatt sohtrdlern 0dnchudes as competeri whidil , operstes

controlling section 12, a circuit connection processing section 13, '

and a call stin accandgnog witht & @rogtant ktorednthereint | Spevifidally, the ter ni nal
processing section 11 transmts and receives signals to 1 5 and fromthe
| SDN i nt er f aceomputendnPH girewit fegrdreler 1k i pregrammed dioomanagons 40a

and 40b, and the master optical conmunication devi ces 80a _and 80b via
the private nEbRgERPied telephone (imq%q teaimplgreent tQ?gﬁﬁ%]l?itP@ cmﬁﬁre?
termnal device 51 is required. to transmt a call.to an. externpal

Hovi co. codnoctagRi e trat ofasnastie crlS TR odtesh of héeddens cal
circuit_controller.lg -operates as follows. In this case, the nobile
radi o term natdEite 51 transmts a signal of a call starting request
to the base stati opy .40 : ' T aserl.adi At i 4 rates
a signal of a cal Iplg' 2 lgé @f}%u{r”ggdl@%}‘ @%g‘r esp igggbggéﬁlﬁ{g @g‘fll &’lglgg%}?ng

request si gnabf 8% ircut Rty 6BEY QO.StPctéHﬁlﬂd)Betﬁ ' étﬁg. saldessabti NY
to the er P

request signal _ circuit contro 10 via the prTvate network
70. When the gireetlyt show the hardware structure of the circuit controller 10.

10 ' With reference to Fig. 2, the circuit controller 10 has a
communication-with-terminal processing section 11, a main
coﬁtrolling section 12, a circuit connection processing section 13,
and a call state managing section 14. The communication-with-
terminal processing section 11 transmits and receives signals to

15 and from the ISDN interface 20, thé.PSTN interface 30, the base
radio stations 40a and 40b, and the master optical communication
devices 80a and 80b via the private network 70.

‘In the case where the mobile radio terminal device 51 is
required to transmit a call to an external device connected to the

20 analog public telephone network 60B, the circuit controller 10

| operate.s as follows. In this case, the mobile radio terminal device
51 transmits a signal of a call starting request to the base station
40a by radio. The base radio station 40a genei'ates a signal of a call
setting request in response to the call starting request signal. The

25 Dbase radio station 40a transmits the call setting request signal to the

circuit controller 10 via the private network 70. When the circuit



-8 - : controller 10 receives the call- setting request signal, it

‘i mpl ements . a step of searching for an unoccupied PSTN |ine connected
to the PSTN interface 30. In addition, the circuit controller 10

i mpl enents a step of controlling call-related signal transmission 5

bet ween the base radio station 40a and the PSTN i nterface 30.

Specifically, the communication-w th-term gal processing section 11 in
the circuit controller 10 receives the calFP 'setting request signal
fromthe private network 70. The communi cati on- wi t h-term nal

processing section 11 notifies the main controlling 1 0 section 12 of the’
recei ved cal lcosstrolley V(e qeesivesithieatall Bettitny request sigrtdlndt ierplentersisgnal
contains information of the identification nunber of the source (the
- cal | gener at imgtepwfcearching fos an unoccnpiedrdSTN lirie chanedted itbi thet i on
nunber of the nobile radio term nal device 51. Alsq, the call setting
request si gnaBS'ENnmatﬁﬁf@CE 30. | | @dditionn thre @W@uﬂef«‘@{imlﬁrnhﬂber of a
~destination to which t el ate call | d_be dliected The mai n
control ling éEERIFH?‘Prltﬁ a StePeSZ{ Fﬁl‘}f’éo iRg ‘F‘"ﬂf efoHgnal trangmission

B s L BB e B B oo
[ 12 13
Fection 12 el 1 cepdlinchud. ! EHb SRS RSP b

The circuit seoudipiesd i gg{egzg gﬁ&aﬁetm%%én} IhE eaPLetiigg cal |

state n'anagl ng Ssectl on er .an unoccupl e I ne co%nect ed

to the PSTN libbicbedaendl hord aReprvale R4k 70° Th) conmivinfogtioRNag ng

section 14 al S non at ed states of the evi ces 20,
30, 40a, 40bwiHaterniihadOprdcesdfiss @@cﬂbﬁt hernadiifies the main controlling

-9 - unoccupi ed PSTN |ine connected to the PSTN interface 3071s
present H0 absetion d2dofvtlet heceveducall aattiag respiesti signadnritieé e@ll to
~ the ISDN interface 20 is present or absent. In other words, the

setting request signal contains information of the identification

number of the source (the call generating source), that is,
information of the identification number of the mobile radio
terminal device 51. Also, the call setting request signal contains.
15  information of the telephone. number of a destination to which the
. related call should be directed. The main controlling section 12
extracts the information of the source identification number and the
information of the destination telephone number from the call
setting request siénal. The main controlling section 12 notifies the
20 circuit cbnnection processing section 13 of the source identification
number and the destination telephone number. The circuit
connection processing section 13 inquires of the call state
managing section 14 whether an unoccupied PSTN line connected
to the PSTN interface 30 is present or absent. The call state
25 managing section 14 always monitors the call-related states of the '

devices 20, 30, 40a, 40b, 80a, and 80b to decide whether an



“call ‘state managi-ng section 14 always deci des. whet her or not- the 5 PSTN

interface 30 i.s usabl e, . and whet her or not the I SDN i nterface 20 is

* “usabl e. When an unoccupi ed PSTN |ine connected to the PSTN i nterface
30 is present, that is, when the PSTN interface 30 is usable, the call
state managi ng section 14 returns a signal of the i dentification
nunber (the address) of the PSTN interface 30 to the 1 0 circuit
connection processing section 13 as a response to the i nquiry
therefrom The signal returned to the circuit connection ' processi ng

- section 13 indicates that the PSTN interface 30 is "~ usabl e.
Subsequent |y, driscciipied PSTONliee! cofinpeteckssithe PSIN dfitekfade 3@ ifies the
main controlling section 12 that the PSTN interface 30 i s usabl e.
When t he mai n presenblori alpserss tamd wiketternan i dheccupied ISIBN line ®8Thected
interface 30 is usable, the main controlling section 12 commands t he

communi cat i onteithe ISPN interfaasc2@dsrpresenti anabsent. Int otherswerdssilgaal of
a call setting acceptance. In addition, the main 20 controlling section 12
comands t he CalnstateRHRNE Section A4 always deeidesswhgther orgrotithe o

[ [ | tti st.. Th

oot Sty gl U LR T e o ot e NS intertaceal
tti ' I the b di ' 40a. Al sq,, t '

SR IR TN e T T
ti ' . ' 3 T | |

SEUL1 1 | SO Bl YRRt 8 et 8% SBen e poTN HlEclk 0

- 1o g i8Rl R0 chll Watd SnA R8s Y BUB SR L Pettirkly § L FhAPLS the
: identification number (the address) of the PSTN interface 30 to the -
10 circuit connection processing section 13 as a response to the
inquiry therefrom.l The signal returned to the circuif connection
processing section 13 indicates that the PSTN interface 30 is
usable.
Subsequently, the circuit connectidn processing section 13
15 notifies the main controlling section 12 that the PSTN interface 30
is usable. When the main controlling section 12 is notified that the
PSTN interface 30 is usable, ‘the main controlling section 12
commands the communication-with-terminal processing section 11
to issue a signal of a call setting -acceptéince. In addition, the main
20 controlling section 12 commands the communication-with-terminal
processing section 11 to issue a signal. of a call setting request.- The
‘communication-with-terminal processing secﬁon 11 transmits the
call setting acceptarice signal to the base radio station 40a. Also, the
_ communication-with-terminal processing section 11 transmits the
25 call setting request signal to the PSTN interface 30. |
The call setting request signal transm.itted to the PSTN



“section 11 in the circuit controller 10 contains the information of

the destination tel ephone nunber. The PSTN interface 30 extracts t he
information of the destination tel ephone nunber fromthe call 5 setting
request signal. The PSTN interface 30 generates a dial pulse

(including tone pulse) signal in response to the destination t el ephone
nunber. The PSTN i nterface 30 outputs the ‘ga ‘pul se signal to the
unoccupi ed PSTN line in the anal og public’t ephone network 60B. 1 0
The base radio stations 40a and 40b are simlar in structure to each
other. Only the base radio station 40a will be explained in det ai |

- hereinafter. interface 30 fomhihve the ¢ommmainiddtiorbasithrtetimingl gitowesdiieg

i ncludes a CS (cell station) voice data processing section 41, a CS
cal | control | sectién5l1 sectherindyit comrollenAOr contaigssid imforngytian of
communi-cati on processing section 44, and a call state nonitoring .
section 45. the -destinative teisphore mambes: 0dbesPRENs taterfaces 80 extrastect ed
via the El_rllvate net wor k 70totheISDNinterface2 ts‘he PSTN

i nterface gdnfempatign: of thedestinatipmislephons, naupbss Tewh tha radbb,

U S B i
Lot ol dovi HactggidBodd riflef BIFRAY 0 e de HFHE Gesfinhtn

Sat e momt or 18BBEEECHubibd G 1 T B kg A0 BPCEhtR e gl Bruse  oa!!
Coaes by T ageighdl® RO rfoddified PETN e ﬂ%“%ﬁ%?ﬁ%%ﬂ%%%hc tglephone

call control Ihegwéggt@@ﬂ 42 have a common RF (radio frequency)
circuit and an antenna for radi o communication with the nobile. radi o
t er m nal {devi ces 5TheBas@rddfo3stakivnsrdioa andt40b lare gsifdldy i strictédeitd
connected to the comuni cation processing section 44 and

each other. Only the base radio station 40a will be explained in

detail hereinafter.
" As shown in Fig. 3, the base radio station 40a includes a CS .
(cell station) vojce dafa processing section 41, a CS call controlling
15 section 42, a main controlling section 43, a communication
processing section 44, and a call state monitoring section 45.
The CS voice data processing section 41 is connected via the
private network 70 to the ISDN inferface 20, the PSTN interface
30, the master optical communication devices 80a and 80b, and the
20 . base radio station 40b. The CS voice data processing section 41 is
alsd connected to the main controlling section 43. The CS lvoi_ce
data processing seétion 41 can communicate with thle mobile radio
terminal devices 51, 52, and 53 by radio. The CS call cbntrolling
section 42 is connected to thé main cohtrolling' section 43 and the
25 call state monitorihg section 45. The CS call controlling section 42

can communicate with the mobile radio terminal devices 51, 52,



the‘call state nonitoring section 45. The comunication - processi ng
"section 44 is connected to the circuit controller 10 via the private
net wor k 70. ' The main controlling section 43 includes a conputer
which 1 O operates .in accordance with a program stored therein. The
conputer in the main controlling section 43 is progranmed to

| mpl ement processes which will be indicated later. In the case
where the nobile radio term nal device 51 i's required to transmt a

call to an external device connected to the .1 5 analog public tel ephone

‘network 60B, the nobile radio term nal - device 51 transmts a signal
of a call stamdi5® byeradiot Thet@8 Vrise data pricessing d6etion 4 hadid thidée base
radi o station 40a generates a signal of " a call setting request in

response to €Becalhidonirallinggecdgnes? hvgal common HE (badie freduensyhti on
40a transnmts the call setting request signal 20 to the circuit controller
10 vi a the peirquitcandiapantgpna for radio comupaaication wWjith the mgbilg |

oo ! 2 L a ST 5. i’ Theheln o SO Seckitoc

dio. T |, starti t ' | t ai I nf ar. nat | th
| radio The cll SLaLon d UG oy Sl 800k, SONLELS BLGGIRUPN.OF Lhe
- radio termngl, dey %nf‘ar;gtjxpgﬁi%qﬁﬁ "JREOEPA8: THE S&Hmﬁhi‘éa{tw& request

si gnal contalns Tnf

couid  BEGRSHIBHRARIAY e calnfERA 18 (R7 ol BRI JOTHEL Ves

t he cal ihepHvdtednefdE@stzgi gnal , "it notifies the call state
noni toring section 45 of the reception of the call staring request
signal. The  _The main controlling section 43 includes a computer which

10 operates in accordance with a program stored therein. The
computer in the main contrblling section 43 is programmed to
implement processes Which will be indicated later.

" In the case where the mobile radio terminal device 51 is
required to transmit a call to an external device connected to the

15 analog public telephone network 60B, the mobile radio terminal
device 51 transmits a signal of a call starting request to the Ease

‘station 40a by radio. The base radio station 40a generates a signal of
a call setting request in response to the call starting request signal.
The base radio station 40a transmits the call setting request signal

20 to the circuit controller 10 via the private network 70.

Speciﬁcally, the CS call controlling section 42 of the base
radio station 40a-receives the call starting request signal from the
mobile radio terminal device 51 by radio. The call starting request
signal contains information of the identification number of a call

25 generating source, that is, the mobile radio terminal device 51.

Furthermore, the call starting request signal contains information of



5 CScall controlli ng.section 42 extracts the information of the

‘tel ephone number of the destination fromthe call starting request

i signal, and generates information of the identificati on nunber of a

radi o channel assigned to and used by comruni cati on between the nobi | e
radio term nal device 51 and the base radio station 40a. The 1 0 CS call
controlling section 42 infornms the nmain con I'ling section 43 of the
t el ephone nunber of the destination and the entification nunber of

t he assigned radi o channel. The CS call cont roI l'ing section 42 assunes
a call request state in response to the call starting request signal.
The cal |l stat ean@épRohs hestierast 4 destmatidys ¢owehictothle tiefatedoéall hdidd -
call controlling section 42 to decide whet her or not the CS call
control ling sebei direéted.s Whenhthe ££$ call contmliing sctchion 4%heecdities EBecal |

. controlling section 42 assunes the call request state, the call state
- nonitoring sectcallnstéFting meqreesthsignal, ltmohﬁesdhtermmmgt%mmﬂﬁm of that
- fact. The main controllin 2 0 section 43 commands the conmuni cation

~ processing secsc@howscp the reeepfion ofjthearallfstaring request signalqutBe in
response ta the inf fromthe CS cal] co troI |ng tion 42
(that is, the GH & ?%ﬁ ng Sect‘Lol‘i’e cEETRGH: the ggﬁ?l nati on

channel) O RSP, by o BETA S E RO rsfafH %Q%Btﬁﬁé' gt °
secti on 45 Thigey 118n gonE AR LA bARGH 8F ‘E‘ﬁé ﬁ&ﬁﬁ%&% AABOE LS
request signal (-H?Je Jatsheveid 'a%?%gfﬁ%iei?% %rﬁigﬁﬁts@ uﬁSEﬁBﬂS%ﬁeen the |

call setting reques si'gnal

private networ gnditile PHRRSGSRIAN déiee B '&rfd)ﬁﬁé QJdée“ﬁacﬁ%%ﬂa%rf‘iOa The

changes the comuni cation processing section 44 to a state of wai ti ng
for a signal oCScadl tohtblling seetRR a2 tforms the main \degitroln éé@tlbﬁ_dl 0
station 40a receives a signal of a call setting acceptance tromthe

circuit controlBeof the eteplteneriuaber of the destination and the identific;ation

number of the é.ssigned radio channel. The CS call controlling
section 42 assumes a call request state in response to the call
Istarting request signal. The call state monitoring 'section 45

15 observes conditions of the CS call controlling section 42 to decide
whether or not the CS call controlling section 42 is in the call
request state. When the CS call controlling section 42 assumes the
call request state, the call state monitoring section 45 informs the
main -controlling section 43 of that fact. The main controlling

20 section 43 commands the communication processing section 44 to
issue a signal of a call setting request in response to the information
from the CS calllcontrolling section 42 (that is, the information of
the teiephone number of the destination and the information of the
identification number of the assigned radio channel) and also the

25 information from the call state monitoring section 45. Thus, the

communication processing section 44 generates the call setting



" network 70, the base radio station 40a changes to a state-in which
voi ce data can be transmtted between the nobile radio termnal 1 0O device
51 and the PSTN interface 30. Specifically, the conmmuni cation
processi ng section 44 of the . base radi o station 40a receives the cal
setting acceptance signal fromthe circuit controller 10 via the
private network 70. The connunicatipqggrocessing section 44 inforns
the main controlling 1 5 section 43 of thé& reception of the call setting
accept ance signal . The main controlling section 43 retrieves the
i nformation of the - tdentification nunber of the assigned radio
channel when bequest signalnf Thestbramwhiratinre prooessingt sectier 144 ¢ransmits
~acceptance signal. In addition, the :nmain controllinﬂ section 43
changes the ¢ eadkesatting xequesbsigralnty $be taireuis condreller dvia thai ch
voi ce data can be transmtted between the nobile radio term nal
devi ce 51 andPFate netwqukTkO; nbubPsauenty. t MAlRosentrpHingngestion 43

State of vai t FRENEGE the compRAATM PrARESTRE-arTien A4 5P 1% SAGLSt i on 42
ijp-f \C/)v;imtsi ;gefg Ia'itir%% fg%ﬁé{%}'%ﬂéﬁggaﬁgsest%é ggcélgtacr){cet_ he change to the state:
R’ ranom soNAER BB SR BRSAANA0R SELNA Ui ACORIERHLY O
o e e Relp RptatoS AN LAl AR ERARLYAIIR) 1ol e piogROesl o
control |l er 10nktwdsk #0; tHeebaseHadid Sbatsh V4 ehaPides to a state in which
voice.data can be transmitted between the mobile radio terminal
10 device 51 and the PSTN interface 30.
Specifically, the communication processing section 44 :of the
base radio station 40a receives the call seﬁing acceptahce signal
from the circuit controller 10 via the pfivate network 70. The.
communication processing secﬁon 44 informs the inain controlling
15 section 43 of the reception of the call setting acceptance signal.
| The main controlling section 43 retrieves the information of the
identification nﬁmber of the assigned radio channel when being
_informed of the reception of the call settihg acceptance signal. In
addition, the ma.ln controlling section 43 changes the CS voice daté
20 processing section 41 to a state in which voice data can be
transmitted between the mobile radio terminal device 51 and the
PSTN interface 30. Furthermore, the main controlling section 43
changes the CS call contrdlling_ section 42 to a state of waiting for
‘connection. The CS call controllirig section 42 informs the call
- 25  state monitoring section 45 of the change to the state of waiting for

connection.



" signal to the base radio station 40a via the.private network 70.

The main controlling section 43 receives the connection est abl i shnent
signal fromthe private network 70 via the comuni cati on processing
section 44. The main controlling 10 section 43 outputs a start conmmand
signal to the CS 'voice data processi ng section 41. The CS voice data
processi ng section 41 enabl es voice daya transfer between the nobile
radi o term nal device 51 and the PSTN interface 30:in response to the
start command signal. The CS voice data processing section 41
transmts 1 5 and receives the voice data to and fromthe nobile radio

t er mi nal devi Bheéri cincaiit kenaestigneis estdibdishiednas|a. réhdt ©f thei ce dat a

. processing section 41 transmts and receives the voice data to and

from t he PSTNramssrisston 3¢ thieadisd @yiseviimeludingdione7pulse) signal, then t h
reference back to Fig. 1, the master optical comruni cati on- devi ce 80a

2 0
can conmuni cat eI F}f%ﬂ 38 Avtputs a signalef the sstahlighmeadolol and 93 by

wirel ess. The master, opti

| ' devi ce . ' d
el oos | M eedRaetigRrlo BRL corepns FOMBLEE 1 e EHe ol BefveRk 70"
therew tnS TEBROFETtCpeRBRes L0 JphBmELI Pt bbb duiShy
Stransmit dat a,a08a9o'He base rRbld StidH 4 bid thé'Phibdie SLAYGORY. o2

conmmuni cat i on” &evi ces Loo-1
5- , 3nd 93 The slfCcomirbithe GREHSA 98 redeideyi @R Sonl nected to
a personal conputer ?03. The sl ave %ptical c?nnu%lcation gél\'/l?:%(e:ﬁa?l 93 is
connected to ¢diapirRIAneAt isftdifroan theCprivhee mREveTk ORd Widlthe

comuni cati on device 80b can communi cate with a slave opti cal 5

communi cat i oncslevhaaictidy proceksisg sébdonvgd er Thptingdh controllomguni cati on
device 80b.transmts and receives infrared-Ilight signals to and from.
t he sl avéOoptsextiom ddouipats arstdel commfandosignal toitinel €8evaice ldata

. conmuni cation therewith. The master optical comuni cati on device 80b
serves to tr gpeamassiiag scotiomedn. t The CS voice data processing section 41

enables voice data transfer between the mobile radio terminal
device 51 and the PSTN interface 30 in response to the start
command signal. The CS voice data procéssing section 41 transmits
15 and receives the voice data to and from the mobile radio terminal
" device 51 via the assigned radio channel. The CS voice data
‘processing section {il transmits and receives the voice data to and
from the PSTN interface 30 via the private network 70.
With reference back to Fig. 1; the master optical
20 communication device 80a can communicate with slave optical
communication devices 91 and 93 by wireléss. The master optical
cor_nmﬁnication device 80a transmits and receives infrared;light |
signals to and from the slave optical communication devices 91 and |
93. to implement the communication therewith. The master optical
25 qommunicafion device 80a serves to transmit I,data among the

privaLte network 70 and the slave optical communication devices 91



‘1 0 private network 70 and the sl ave optical .conmuni cati on devi ce 92.

The sl ave optical conmminication device 92 is connected to a per sonal
conmput er 104. ' Opti cal " comruni cati ons anong the master optical
comuni cation devices 80a and 80b and the slave optical 1 5 comunication
devi ces 91-93 have a data rate higher than that of - radio

conmuni cati ons anong the base radi o stdtiong 40a-40c and t he nobil e
radio termnal devices 51-58. Th Stast er optical comruni cation
devi ces 80a and 80b are simlar in structure to each other. Only the

master optical 2 O communication device 80a will be explained in detail

hereinafter. and 93. ThesskRewptitalFtemmiunidutionsievico@l tsaconnected to .
comuni cati on device 80a includes an optical receiving circuit 81,

denodul ating ciar peischal compgiter 408.8 The slawenopiic8Bcommeinicating deviesi t

84, nodul ating , circuits 85a and 85b, a network transmtting circuit

86, a network 93 is eonnectsyl torthei basy radic station e (e master Aptical

opti cal transmitting circuit 89: '

-16-. commTricaponcdevice 0l icag eprunpnicatecwith acglaye opficedl

signal s (infrared-1ight signals) from.the ergve og I cal ,.co ni cation
Ie85i ¢ t Hh

devi ces 91 %nqCQWFQBPPCQFWPS _ \PSﬁQViE‘F. 8% 18 InRBELEY t0
A e o R TR R S,
receiving cl rClélléna?Fs {os e diroor %ﬂetsciajirgeoﬁiéa\ia&ﬁn%ﬁﬁﬂalﬁo}p device 92 to
| implement the communiéation therewith. The master optical
communication device 80b serves to transmit data between the
10 private network 70 and the slave optical communication device 92.
" The slave optical communication device 92 is connected to a .
personal computer 104.
Optical comfnunications among the master optical
communication devices 80a and 80b and the slave optical
15 communication devices 91-93 have a data rate higher than that of
radio communications among the base radio stations 40a-40c and
the mobile radio terminal devices 51-58.
The master optical communication devices 80a and 80b are
similar in structure to each other. Only the master optical
20 communication device 80a will be explained in detail hereinafter.
As shown in Fig. 4, the master optical communication device
80a includes an optical receiving circuit 81, demodulating circuits
82a and 82b, a memory 83, a selecting circuit 84, modulating
circuits 85a and 85b, a network transmitting circuit 86, a network
25 féce_ivirig circuit 87, a selecting circuit 88, and an optical

transmitting circuit 89.



- to receive signals therefrom Also, the network receiving circuit 87
‘is connected to the denodulating circuit 82b and the sel ecting
circuit 88. The denpdul ating circuit 82b is connected to the 1 0 nenory
83. The nmenory 83 is connected to the selecting circuits 84 and 88.
The selecting circuit 84 is connected to the nodul ating - circuit 85a.
The nodul ating circuit 85a is connected t 04 Fhe network transmtting
circuit 86. The network transmtting circul 86 is connected to the
private network 70 to transmt signals 15 thereto. The selecting circuit
88 is connected to the nodul ating circuit 85b. The nodulating circuit
85b is connect ed tThehepipal reteiving cincuah &l cannreasive wpticdd. sighalpt i cal
‘transmitting circuit 89 can transmt optical signals (infrared-Iight
signal s) to tlinfraredeight signals) fromotheslave Ppiiced\IazBIWIICAHPID3. 20

. The optical receiving circuit 8l converts a received oeélc al gnal

lntoha gorrgsz?:&Fﬁ biand 9% shhs apticah Fesaiving Cireait bé{srqq,nnecteds Ynal
to the deno tb@?n%lf#“ 82a. Tgﬁoucﬁh rem%cwf&i Th 81

e ing crcd e SF 1 €
gﬁgegﬁt ;e)ﬁ 2 tC cO B naI l:)the sel i rcuit 84 32 o gnal
denmpdul at trsng ‘3??’85{‘{1 g‘f’:ﬁ? te%?""d]:?t ﬁowgﬁfefﬂgo H{e"@P Q 51‘he of the
opriea reCell}{éem) uI a é{mﬁé 8¥C&l{td§ {:or es %e&% g;%gt%lﬁeworﬁko the

-1 7- 'ng €ircul recovere

TP o v g, BB AR BB e Siog TMERE, |
the 5 denod L'Jsa&bﬁﬂeétercp b tth2HemBiR11ABINIOEIchEC 8RY AAJCHHE delecting
circuit 88. The demociglating circuit 82b is connected to the

10 _mefnory 83. The memory 83 is connected to the selecting circuits
84 and 88. The selecﬁng circuit 84 is connected to the modulating
circuit 85a. The modulaﬁng circuit 85a is com;lected to the
network transmitting circuit 86. The network transmitting circuit
86 is connected to the private network 70 to transmit signals

15 thereto. The selecting circuit 88 is connected to the modulating
éircuit 85b. The modulating ciréuit 85b is connected to the optical
transmitting circuit 89. The optical transmitting circuit 89 can
transmit optical signals {infrared-light signals).to the slave optical
communication devices 91 and 93.

20 The optical receiving circuit 81 converts a received optical
signal into a correspondipg electric signal, and outputs the electric
signal to the demodulating circuit 82a. The optical receiving circuit
81 generates a. control signal.in resbonse to the received optical
signal, and outputs the ‘control signal to the selecting circuit 84.

25 "The demodulating circuit 82a recovers data from the output signal

of the optical. receiving circuit 81 by a demodulatlng process. The



_‘generates a contrel signal in response to the.received signat, and
outputs the control signal to the selecting circuit 88. The _ _

denodul ating circuit 82b recovers data fromthe output signal of the

network receiving circuit 87 by a denodul ating process. The 1 0 '

denodul ating circuit 82b stores the recovered data into the menory 83.
The selecting circuit 84 selects data fronlqnnng the data in - the
menory 83, .and reads out the selected data- rom t he menory 83 in

response to the control signal outputted by the optical 1 5 receiving
ci.rcuit 81. The selecting circuit 84 outputs the sel ected data to the
nodul ating ci r deniodbmtidg@irady|8ld Biords thié re8Svered dat®MEs ithel RRIAYHPUL -
data of the selecting circuit 84 into a correspondi ng

nmodul ati on-res&B3tant signal which.is suited for transm ssion via the
private network 70. The nmodul ating circuit 20 85a outputs the

nmodul at i on-r esul t anfThsi getwork reeeivingvairéuit 87 receiresnat signal dronuithe86. -
The network transmtting circuit 86 - transfers the output signal of the
nodul ati ng ci r paivatesetmorkh €0, and puitputs thetmeselverDsignal to the The

sel ecting ngC it 88 selects data fromanong the data in 25 the nmenory 83,
and reads out aﬁgl lading clequit 1320y Hae mstwrark receiging gincadb&e to the

SO0 ST OnA PR ltrel sBRalE wesnonsenty &hiemei‘@sl signale anche
e atie SEREREp L &0 gnch
seb - " conyBRtBule hET IS St & Hie shdittie HiEdREE e o b
| ¢ 61 15t HEGS 88 )
o heroTh LS GRfHOda R B B8oL tiVers HaTa RO Fhe Bhib dehal of, (¥
circuit 89. ThaepRbik @ec&f@ﬁé RikéhfABE iH[)g H;Hel%%dulaﬁn“goﬁi‘@éés%t R Put put

signal of the nodulating circuit 85b In
10 demodulating circuit 82b stores the recovered data into the

membr_y 83.
The selecting circuit 84 selects data from among the data in
the memory 83, and reads out the selected data from the memory
83 in responsé to the control s_ignél outputted' by the optical
15 receiving circuit 81. The selecting circuit 84 outputs the selected
data to the modulaﬁng circuit 85a. The modulating circuit 85a
converts the output data of the selecting circuit 84 into a
corr_esfohding modulation-resultant signal which is suitéd for
transmission via the private network 70. The modulating circuit
20 85a outputs the modulation-resultant signal to the network
transmitting circuit 86. The network transmitting circuit 86
transfers the output signal of the modulating circuit 85a to the
private network 70. _ |
The selecting circuit 88 selects data from among the data in
25 the memory 83, and reads out the selected data from the memdi:y

83 in response to the control signal outputted by' the network



' correspondl ng optical.signal. The optical transmtting circuit 89
emits the optical signal toward the slave optical conmunication 1 0

devi ces 91 and 93. ' Wth reference back to.Fig. 1, the slave
opti cal conmmuni cation device 91 can conmuni cate with the master

opti cal conmmunication devi ce 80a by wireless. The slave opti cal
communi cation device 91 - transnits and, receives infrared-light signals
to and fromthe master .1 5 opti cal communi!@iti on device 80a to I mpl ement
t he conmmuni cati on therewith. The slave optical comunication device
91 can communi cate with the personal conputer 103. The sl ave opti cal

communi cat i onrglesifiss Uriat \&P. 1Thé selddting E¥cuib GYRRITPAS the seRREEQT
opti cal conmunication device 80a and the personal 20 conputer 103.

The sl ave opt dagh teotha medulatingeiricuit 88bcaTheomadiilating circuiti8sb t he
master optical conmmunication device 80b by wireless. The sl ave opti cal

conmuni cat i oncdaverts ## budpatidatazofitheselecting circuiin8Bairdd-4i ght si gnal s
to and fromthe master optical comrunication 25 device 80b to inplenent

t he communi cacbmespw@mgtmnodﬁiaﬁgnmultant sigriadal Thenmoduwlatinghciteuiitce 92
can conmmuni cate with th

-1
9- Ser 85%0“@@%@ modulation-seaviianhsiganl tothemmticalon devi ce 92

serves to transmt data bet V\Be% t he_mast.er ?pt i cal conmmuni cati on
transmitting circuit 89. The optical transmitting -circuit 89

converts the output signal of the modulating circuit 85b into a

corresponding optical signal. The optical transmitting circﬁit 89

emits- the optical signal toward the slave optical communication
10 devices 91 and 93.

With reference back to Fig. 1, the slave optical communication
device 91 can communicate with the master bptical commuhication
device 80a by Wireles's. The slave optical communi_catién device 91
transmits and receives infrared-light signals to and from the master

15 optical communication device 80a to implement the communication
therewith. The slave optical communication device 91 can
communicate with the personal computer 103. The slave optical

~communication device 91 serves to transmit data between the
master optical communication device 80a and the personal

20 computer 103.

The slave optical communication device 92 can communicate
with the master optical communication device 80b by wireless. The
slave optical communication device 92 transmits and receives
infrared-light signals to and from the master optical communication

25  device 80b to implement the communication fherewith. The slave

optical communication device 92 can communicate with the



© .device 80b and the personal conputer 104. - . ~ The stave opti cal
communi cati on devi ce 93 can comruni cat e 5 with the master optical

conmmruni cati on device 80a by wreless. The - slave optical communication
device 93 transmts and receives infrared-1ight signals to and from
the master optical conmunication device 80a to inplenent the, _
conmmuni cation therewi th. The sl ave tical conmunication device 93
can comunicate with the base 1 0 radio sfation 40c via a wire. The sl ave
opti cal conmmuni cation device 93 serves to transnmt data between the
master opti cal _ comuni cati on device 80a and the base radio station
40c.  persondlecathputep 04 alTieoslave 6pticab cdavmigtic@tionddevierdd3 are

simlar in structure to each other. Only the slave optical 1 5

communi cat i cservesi toeti$inamitl dat beplveendihel mastenioptival atomnumication

As shown in Fig. 5 the slave optical conmunication device 91

i ncl udes a réedcei $Qb cind the personalarosdphder Af4ci rcuit 95, a

modul ating circuit 96, and a transmtting circuit 97, The

recei vi ng circui t The slawe anptigalecyrpnranication slevies 96, grRCOmpgnigaist

signal s) fromthe master opti.cal] comunication, device 8Qa. Th )

~ receiving ci 9 /NSt ARbcak gomymupicadap (iedre rio%%a'cmeles& QBBQ The
denodul ati ng_ci r.cui.t s connected fo.th rsonal couput er 103.

~The modul at | HEVE oleireT et OBleR dfice ot Bls, end 78 MLt er 103,

The nodul at i LILuit 96 d L4 4 L Leuit 97.

The transmt qﬁ%é(’:‘f ﬁg&ttﬁgéaks;gg r;&c& ?]g)rr%gtshn@\z frﬁo‘gpt? ?cﬁt@%@?&g niddtion

(i'nfrared-1ighficai 962! te) iﬁﬁlérﬂ@nﬁ‘iﬁ%%oxﬁ%ﬁﬁ?éaﬁoh therewith. The slave

optical communication device 93 can communicate with the base

10 radfo station 40c via a wire. The slave optical communication.device
93 serves to trahsmit data between the master optical |
communication device 80a and the base radio station 40c.

The slave optical communication devices 91, 92, and 93 are
similar in structure to each other. Only the slave optical

15 communication device 91 will be explained in detail hereinafter.

As shown in Fig. 5, the slave optical communication device 91
includes a receiving circuit 94, @ demodulating circuit 95, a
modulating circuit 96, and a transmitting circuit 97.

The receiving circuit 94 can receive optical signals (infrared-

20 light signals) from the master optical communication device 80a.
The receiving circuit 94 is connected to the demodulating circuit
95. The demodulating circuit 95 is connected to the personal
corriputer 103. The modulating circuit 96 is connected to the
personal computer 103. The modulating circuit 96 is connected to

25 the transmitting circuit 97. The transmitting circuit 97 can

transmit optical signals (infrared-light signals) to the master optical



-2 0 - comuni cati on devi ce 80a. i The receiving circuit 94
‘converts a received optical signal into- a correspondi ng electric
signal, and outputs the electric signal to t he denodul ating circuit
95. The denodul ating circuit 95 recovers 5 data fromthe output signal of
the receiving circuit 94 by a -denodul ati ng process. The denodul ati ng
circuit 95 outputs the recovered data t he personal conputer 103.
The nodul ating circuit 96 receives data frofit'he personal conput er
103. The nodulating circuit 96 converts the received 1 0 data into a
correspondi ng nodul ati on-resul tant signal. The . nmodul ating circuit 96
out put s the noghinahiiicatesndante B@nal to the transmtting circuit
97. The transmtting circuit 97 converts the out put signal of the
modul ati ng circuit Pheirdeeivingocireajio8di cgnverts apeceiredsoptiaal sigmalojritiocal
transmitting circuit 97 emts the optical 1 5 signal toward the nmaster
optical conmunacarresperding eB®dric signal, and qutputs thefeleciric signalniassi on
bet ween the master opti cal comuni cation device 80a and the sl ave

opti cal com*runﬂt,%ldemOdUIatl%\ﬂl&!ﬂQ ©5.s Thgrlemedulating girgwitod5 gecavers

transm ssi gn- betwe base radi o _station 40a and the nobile radio
termnal dévi c‘éa’@l %%FQ%BF@Q@%@@%WFP%@%%%n bet vveen

LE%’E‘?LS{. oy °aoda@er@é°§‘{é‘$e;s°at bt dEhodiy aggggfgmg'kavg%g% ;

T 100 70,

T e T huro ot reREeg It ke Cri%goﬁe&%&eﬁé&e@ B3 " 5 communi cat.ﬁn
devi ces 80a and 80br§ggﬁa és?g,ga&wé&sgem&fwf@ 8ata fro"RNY geSoRS Sonal

conputers 101, 102
-21 - NEGniph te2 A 63! eTHE TRbdeR1if %%15&111’(5@6 converts the ré&ived. and

58. . For exanple, data can be-transmitted between the personal
10 data into a corresponding modulation-resultant signal. The

modulating circuit 96 outputs the modulation-resultant signal to the
trénsmitting circuit 97. The transmitting circuit 97 converts the .
outpuf signal of the modulating circuit 96 into a corresponding
optical signal. The optical transmitting circuit 97 emits the‘optical

15 signal toward the master optical communication device 80a. |

The rate of data transmission between.the master optical
communication. device 80a and the slave optical communication
device 91 is higher than the rafe of data transmission between the
base radio station 40a and the mobile radio terminal device 51.

20 Preferably, the rate of data transmission between the master optical
communication device 80a and the slave optical communication
device 91 is set in the range of 10 Mbps to 100 Mbps.

The seﬁer 100 is programmed to control the private network
70, the base radio stations 40a and 40b, and the master optical

25 communication devices 80a and 80b to enable transmission of data

among the personal computers 101, 102, 103, and 104, and the



-conputers 101 and 102 via the nobile radio term nal device 51, the

base radio station 40a, the private network 70, the.base radio 5 station
40b, and the nobile radio termnal device 56. Data can be transmtted
bet ween one of the nobile radio termnal devices 51-53 and one of the
nmobil e radio term nal devices 57 and 58 via the base radi o station
40a, the private network 70, the master optb(aa ' conmuni cati on device
80a, the slave optical comunication device<T 0 93, and the base radio
station 40c. Data can be transmtted between t he personal conputers
© 101 and 104 via the nobile radio term nal device 51, the base radio -
station 40a, thfohilé vate Rehvdhdl deviceBes1, 52, 5BsH4) 58pt56;aH7 camaBBcat i on
devi ce 80b, and the slave opti cal comuni cation device 92. 1 5

The circuit coFbradanpld) dstapragrveneansmittodtbetwdere th&@ersonali nter f ace
20, the PSTN |nterface 30, the base radio stations 40a and 40b, and

t he master opt conipwtemumbe&nabrlﬁﬂama;éhﬁ&aobmleermhbetermmalrdmsﬂﬁ:s‘;:‘sl,othﬁ)f
voi ce data anong the nobile radio term nal devices 52, 53, 54, 55,
56, 57, and 58basgtradialstgtionc4acthe qrivatetretvwork 79héhﬁdb¢$%m@1§\l net wor k

60A, and external devices connected to the anaJ o tele ne
network 608 Fetatesuarﬁ% andithe mmle radio 'Q%H“B@l[‘ieﬁ%&g&e patat €one

oo 031 e ien o 88, 00, BB B o
‘40a, SD
EORII e A g e

and an external, i, station 40a, the private network 70, the master optfcél

y-q

communication device 8_Oa, the s_lave optical communication device
10 93, and the base radio station 40c. Data can be transmitted between
| the personal computers 101 and 104 via the mobile radio terminal
device 51, the base radio station 40a, the private network 70, the
master optical communication device 80b, and the slave optical
communication. device 92. | |
15 The circuit controller 10 is programmed to control the ISDN
interface 20, the PSTN interface 30 the base radio stations 40a and
40b, and the master optical communication device 80a to enable
transmission of voice data among the mobile radio terminal devices
51, 52, 53, 54, 55, 56, 57, and 58, external devices connected to
20 the public ISDN network 604, and external devices connected to
the analog public telephone.network 60B. For example, voice data
can be transmitted between one of the mobile radio terminal
devices 51-53 and an external device connected to the public ISDN
network 60A via the base radio station 40a, the pi'ivate network 70,
25 and the ISDN .i_nte1;face 20. Voice data can be transmitted between

one of the mobile radio terrninal devices 51-53 and an external



devi'ce connected to the anal og public tel ephone network 60B via t he
base radio station 40a, the private network 70, and the PSTN

interface 30. Voice data can be transmtted between one of the : nobi | e
radi o term nal devices 57 and 58 and an external device 5 connected to

t he public |1 SDN network 60A via the base radio station 40c, the sl ave
opti cal communi cation device 93, the nas;gg_optical conmuni cati on
device 80a, the private network 70, and t | SDN . interface 20. Voice
data can be transmitted between one of the nobi |l e radi o term nal

devi ces 57 and 58 and an external device 1 0 connected to the anal og
public tel epﬂemenedimmedxteﬁﬂﬁ) the drsdogapablic teleplaoin® retatorkn6@Bcvia he

sl ave optical comunication device 93, the mast er opti cal

communi cat i otheldaseersiio, staihmrpﬂDaatther@mmteknemork 70, amd thieePBTIN
interface 30. The circuit controller 10 and the seryer 100 are
pr ogr anred 11I§Ierf3c9€c39t r ¥pigendatasorm; he drapsmitigd bevessynenpkithgce 30,

t he base di o stations 40a and 40b, ri,vate net 70, and the
nast er ntﬁhlq;aa o ermRITAt %\ﬁca%m@gldtagg ahd %Wen\zﬁa puice

10 3 oueennariibis dBe WRARe DI Fitiak SOTYATER Pase 5o stationna
50, “For oxafbe aaa APt dnbiinRap At ke ?ﬁe%%pﬁ%%‘iw” Bpti

conput er 103 blj |
net wor k 60A O aqPﬁ %@é%‘??‘g dommﬁ?g’z%[ | onag{aév}?{czagfﬁq Itﬁg)IYSDNmast er
optical conMmijesfide0B0dEVbi 848 chhebert&-é(ﬁgﬁuﬂ%ﬁ"‘ﬁéﬁvg& orre of #1d the |1 SDN

interface 20. Data can be transmtted between t per sonal conputer
103 and an exigHikAradRy te@niM1NGEVieds BY bl 58 and an external device -

10 connected to the analog public telephone network 60B via the base
radio station 40c, the slave optical communication device 93, the |
master optical communicaﬁon device 80a, the private network 70,
and thé PSTN interface SO. |

The circuit controller 10" and the server 100 are programmed

15 to control the ISDN interface 20, the PSTN interface 30, the base
radio stations 40a and 40b, the private network 70, and the master
optical communication dévices 80a and 80b to enable transmission
bf data among the personal computers 101, 102, 103, and 104,

| external devices connected to the public ISDN network 60A, and
20 external devices connected to the analog public telephone network
| 60B. For example, data. can _be transmitted between the personal
computer 103 and an external device connected to the public ISDN
network 60A via the slave optical communication device 91, the
master opticai cbmmunication device 80a, the pﬁvate network 70,
25 - and the ISDN interface 20. Data can be transmitted between the

- personal computer 103 and an exterqal device connected to the



-2 3 : anal og public tel ephone network .60B via the slave opti cal

‘communi cati on device 91, the master optical conmunication device - 80a,
the private network 70, and the PSTN interface 30. Data can be
transmtted between the personal conputer 102 and an external 5 device
connected to the public I SDN network 60A via the nobile radi o term nal
device 56, the base radio station 40b, the prjvate network 70, and the
I SDN i nterface 20. Data can be transmitted 29~ between the per sonal
conputer 102 and an external device - connected to the anal og public

t el ephone network 60B via the 10 nmobile radio termnal device 56, the
base radio stahhalglPublidielephonePiétid BOBWIKtHE sland opbRal’STN

i nterface 30. It should be noted that the conputer in the
circuit controtbrimunicatidfi devict @l cohipuhastémoptieal eonemulkticatioy: device
conmon conput er. -24- WHAT IS

CLAIMED | S: 80a, the private network 70, and the PSTN interface 30. Data can
be transmitted between the personal computer 102 and an external
5 device connected to the public ISDN network 60A via the mobile
-radio terminal device -56, thé base radio stationi 40b, the private
network 70, and the ISDN interface 20. Data can be transmitted
between the personal computer 102 and ‘an external device
connected to the analog pﬁblic telephone network 60B via the
10 mobile radio terminal device 56, the base radio station 4bb, the
private network 70, and the PSTN interface 30.
It should be noted that the computer in the circuit controller
10 and the computer in the server 100 may use a common

computer.



S 1. A comuni-cat-i on system corrprl 5| ng ‘awre network (-70); a

first termnal devjc a first master .device (80a, 80Db)
connected to t !lm @" II and transmtting and receiving data to
and fromthe fi ce(103 104, 40c) by wireless at a first

data rate; a second term nal device (51, 52, 53, 54, 55, 56); a
second master device (40a, 40b) connected b the wire network (70), and
transnmitting and receiving data broadly to $hd from the second term nal
device (51, 52, 53, 54, 55, 56) by wireless at- a second data rate | ower
than the first data rate; and a server (100). connected to the wire

network (70) fWHATRIBCDAIMED §Sses of the first and second naster devices

(80a, 80b, 40a, 40Db). 2. A communi cation systemas recited in claiml,
wherein the server (100) conprises neans for enabling and controlling
transm ssion of data between the first master device (80a, 80b) and the
~second mast er ldevi ¢e conumunicationi systhm woreprisingsr k ( 70) . 3. A
conmmruni cation systemas recited in .claiml, further conprising an interface
(20, 30) connect ed ahwir&etwoskni re network (70) and a public tel ephone
net wor k ( 60A, GOB) %Fd a ci rcwt controller (10) connected to the wire
network (70) for sthie %Hl ?‘FSPI i ng conmuni cati on between the second
t erm nal deV|ce(51 6) and,the, publ.ic tel ephon et wor k
(G0A "B0B) vi & t ho B EEShPRAIET dlevigy cORNEHad oS WHE Re e Rk (70)
and the lnterfua

5 Senfifing b receiving date o #ad from e St PEPRER T an
addr ess of th%x”@ﬁ'tetéssdﬁi’h%s% C}%i d}gdress of the base device.
ys _

A conmmuni-cati o emas recite ncIa|m2 wherein the
.a second terminal device;

10 a second master device connected to the wire network, and
transmitting and receiving data broadly to and from the second
terminal device by wireless at a second data rate lower than the first
data rate; and

a server connected to the wire network fér managing

15 addresses of the first and second master devices.

2. A -communication system comprising:

a wire network;

a first terminal device; |

20 a master device connected to the wire network, and

transmitting and receiving data to and from the first terminal device
by light; | |

a second terminal device£

a base device connected to thé wire network, and

25 transmitting and receiving data to and from the second terminal

device by radio; and
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© 5, sérver conprises neans for enabling and controlling transmi ssion of

data between th ' nd the base device via the wire :

net wor k. ﬁulmmmimmmﬂml on systemas recited in claim2, further 1 -
O conprising an Fnterflace cénnected between the wire network and a
public tel ephone network, and a circuit controller connected to the

wire network for enabling and controlling qh{)muni cation between . t he
second term nal device and the public tel é% ne network via t he base
device, the wire network, and the interface. 1 5 5. A '
conmmuni cation system conpri si.ng: a private wire network;

a sl ave communi cat iaoserl@yri emmnected to the wite étinisrke fombiadingnagevi ce
‘connected to the private wire 2 0 network, and transmtting and receiving -

~data to and fraddrese ofltheemnaster demivenandtam address of el bgbe device.
a nobi |l e radi o conmuni cati on device; and - a base radio
communi cati on device connected to the private W re network, and

transmtting and receiving data to and fromthe 2 5 nobile radio .
_communi cat i onSdevi decornTpggieation system as recited in claim 2, wherein the

-2 6 - 6. A communi cation_systemas regited in.claim5, furthe
conpri si n® a SETVRE COBITIRGS - Rgans FREIY BRARLDE ap eCQféErﬂg}IP(g ftg?.nsmlssQnag{i ng

and control I 4g .} AN HOQ sl GeviSt sl thlHdBE bbice via the wire

network.

4.. .A communication system as recited in claim 2, further
10 comprising an interface connected between the wire network and a
public telephone neﬁvork, and a circuit controller connected to the
wire network for.enabling and controlling communication between
the second terminal device and the public telephone network via
the base device, the wire network, and the interface.
15
- 5. A communication system cdmprising:
a private wire network.; |
a slave commmunication device;
a master communication device connected to the private wire
20 network, and transmitting and receiﬁng data to and from the slave
. commiunication device by light; |
a mobile radio communication device; and'
" a base radib. comrﬁunigaﬁon device connected to the private
wire network, and transmitting and receiving data to and from the

25 mobile radio communication device by radio.

PR
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_corﬁruni cation device and the base radi o communi cation devitce via 5 the
private wre network. A communi cation systemas recited in

claim5, furt her Ilmuumlm IM““Lan i nterface connected between the private
wi.re net wor |'ephone network, and a circuit controller
-1 0 connected to tHe prlvate wire network for enabllng and controlling '
comuni cati on between the nobile radi o coyrruni cati on device ~and the
public tel ephone network via the base ra comuni cati on devi ce, the
private wire network, and the interface. 15 8. A circuit controller
conprising: . means for managi ng addresses of respective devices
connected tdsa prAveimamwinicatien\systemras recited in claimmabs filixtheront rol | i ng
conmmmuni cati on between an interface connected to a public tel ephone

net wor k and @ompmsmgracﬁesvsx gonmected toi the privaderwiveonstworkforonnect ed
to the private wre networ wherein the interface and the base

radi o stati cHRabling cﬂrﬂfb&oﬁ‘}mlhng Rasmissiay 0@&%@&@%6@1 the pastette wire

net wor K.
' communication device and the base radio communication device via

5 the private wire network.

7. A communication system as recited in claim 5, further
comprising an interface connected between the private wire
network and a public telephone network, and a circuit controller
10 connected. to the private wire network for enabling and controlling
communication between the mobile radio communication device
and the public telephone netwofk via the base radio communication

device, the private wire network, and the interface.

15 8. A circuit controller comprising:
means for managing addresses of respective devices
co_nnected to a private wire network; and
means for controlling communiéation between an interface
connected to a public telephdne network and a mobile radio station
20 via a base radio station connected to the pnvate wire network;
wherein the mterface and the base radio statmn are formed by

the devices connected to the private wire network.
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