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BACKGROUND @& THE | NVENTI ON TI TLE: RADI O CONNUNICATIO&% SﬁéwUEDJ _
The present invention relates to a radio conmmuni cati on syst n1|2 whi ch
a voice call is capable of bei ng made anbng a pIurallty ; Z
personal stations 5 (portable termnals) and in which a plurahlty
radi o personal stations (portable termnals) are capable o ng
I nformed of information such as a voice and various data !d"g
central server. In recent years, radio connunicatlon syst ens

have 10 beengherIAKaONY v eHEPedveNaYona conventional radio
conmmuni cation systemw || be described bel ow ﬂ// For exanpl e,
t

there i s concejnabl RADIOOCOMMUONREATION SYETRMIwati on systemin which in a
| ar ge scal e shoppi ng center, store clerks in the store have radio

personal 15 stations, respectively, and the in-store business is
carried out while the store clerks comunicate wth one anot her
t hrough voice calls or a supervisor who shoul d di rect and supervise
all of the store cl erks Themeiseattedinventiwr hrdleeted are alxdiso In this
connection, a plurality of
communication system in which a voice call is capable of
being made'among a plurality of radio personal stations
5 (portable terminals) and in which a plurality of radio
personal stations (portable terminals) are capable of béing
informed of information such as a voice and various data
from a central server.

In recent years; radio communication systems have

10 been remarkably developed. Now, a conventional radio
communication system will be described below.

For example, there is conceivable a local voice
communication system in which iﬁ a large scale shopping
center, store clerks in the store have radio personal

15 stations, respectively, and the in-store business is
carried out while the store clerks communicate with one
another through voice calls or a supervisor who should
direct and supervise all of the store clerks communicates
with the store clerks. In this connection, a plurality of

20 radio cell stations (base stations) are installed in a
plurality of locations in the shopping center and are
connected through wires to main equipment which has an
exchange function and a control function.

The radio cell stations installed in the

25 plurality of locations in the shopping center transfer the



20 radio cel I stations (base stations) are installed in a plurality of
| ocations in the shopping center and are connected through wires to
mai n equi prent whi ch has an exchange function and a control function.
The radio cell stations installed in the =2% plurality of locations in the
shoppi ng center transfer the - 2-

cinformation SUHTERmaMH GudHhdlH arditd Nehd At PeS SRl radio SéPsbRAT by
utilizing the TDVA (Tine Division Miltiple Access) nethod. Both of a

sl ot and a carlstatyidrmse@enmilizingMiled FoMA t Critte U S ¢n ManBgEsl &y a
radi o channel 5 managing unit provided in the radio cell station. In

addi tion, theAwwessqumatiend. | Badnretteedliat amllld icatrier fregeetaer from
whi ch the voice and the data are sent onto a radio |ine through the
mai n equi prentwhdah tare rtadibe oxddd are mermgesh.by 1) radio chanmdely, t he
description will be given with respect to an information nonitoring
state in Wi chmaneging oyt ipprevided sigethe radin elkhdsthtiomentIfir om t he

mul ti-media server | is nonitored at all times by the radi o personal
stations. addi tQFor ddIRe aadn PPN rif (GUNeetr e rdmi Hel reedia 15

equi pnent, the radio cell stations sinultaneously inform
qui p server from which the voice and thé/data are sent onto a

radio line through the main equipment and the radio cell
station.

10 Now, the description will be given with respect
to an information monitoring state in which the information
such as a voice and data sent from the multi-media server
is monitored at all times by the radio personal stations.
In accordance with the instruction issued from the main

15 'eduipment, the radio cell stations simultaneously inform
onto the radio lines the voice and the data which are
presented by the multi-media server. In this connection,
both of the carrier frequency and the slot which are used
in the simultaneous information are stored in the radio

20 channel managing unit provided in each of the radio cell
station.

In order to carry out the simultaneous
- information, each of the radio cell stations determines the
usable carrier frequency and slot in accordance with the

25 electric wave situation thereof. Then, each of the radio
cell stations transmits the information by radio in such a

way that the determined carrier fregquency and the



onto the radio lines the voice and the data which are presented by the
mul ti-nedia server. In this connection, both of the carrier frequency
and the slot which are used in the sinultaneous information are stored
in the radio 20 channel nanaging unit provded in each of the radio cell
station. In order to carry out the sinultaneous

information, &xtlerafindde slad Aceldt Shvairnlens wieiiertidiaes wHicch othwmbtadio
carrier frequency and slot in accordance with the 25 electric wave
Ssituation theredfl sHagriomsaatseaf tThe riadicrmatioreldxisitkaitions thensattset he
information by radio in such a way that the determ ned carrier
frequency and fifegruency and the slot which are determined 3nd are detest mtned
sl ot do not overlap with those which other radio cell stations use.
The i nf or mat i ¢Hisx ¥iimie ibsg stiereshrin dhe radifa etheamsl amhading|luniweh
are determ ned and are _used at this tine is stored in the radio
channel maragied§husit the ragliog@elds stationfio &d Ithe fimmehen starting
when starting . he simltanequs information, each of the radio cel

stations trandh® $ifHe HEREOTarPdP IR M c facke ok thpigirdio celland the
A0t oot of Aiahear e natod |8 Ned Bt on o B TR A UILL, 1O
and the slot, both of which are managed in the radio
channel managing unit, to the radio personal stations
10 through the control channel (CCH).

Each of the radio personal stations receives the
control channel (CCH) transmitted by the radio cell station
in the system thereof, and receives the channel information
(the slot and frequency information) of the simultaneous

15 information contained on the control channel (CCH). When
the channel information of the simultaneous information can
be received, the reception operation is started with the
slot and the carrier frequency, so that the radio personal
station proceeds to the monitoring state of the

20 simultaneously informed information.

When thé radio personal station is in the
monitoring state and a user of the radio personal station
carries out the manipulation for a call, the radio personal
station carries out the line connection procedure by

25 transmitting through the control channel (CCH) the
assignment request which gets the associated radio cell
station to assign thereto a traffic channel (TCH). On the

other hand, in the associated radio cell station as well,



Each of the radio personal stations receives the control channel  (CCH)
transmtted by the radio cell station in the systemthereof, and

recei ves the channel information (the slot and frequency infornation)
of the sinmultaneous 15 information contarnfd~on the control channel (CCH) .
When t he channel information of the sinultaneous information can

be received, ttle resptéarmapeiat iprodsdwt@riedcarited heut to séettpad the
carrier frequency, so that the radi o personal station proceeds to the
noni tori ng st atheamgiel Heetwidersithe tmadtion ghersodal necht dmwrofit interest and
When the radi o personal station is in the ~nonitoring state and a user
of the radi o p&rs@agosiatedradio ekl estauion he Asrd presitlon the madadl ,
t he radi o personal statjon carries out the line connection procedure by
25 transmitti RETSAMAKGIE A abME dinteresiel PX@®eds o the aané ghoreone
request which gets the associated radio cell station to assign thereto
atraffic éﬁamﬂﬁrﬂ$R9$qu§?tQﬂ;1 stafider hand, in the associated radio

cell station as well, -4- t he

line connection procedur@Sr&3& S e PR Hhe dsex [rarries qufhddie bet ween
Lhe radio per SpOdlo AN AL RGNS WL car1 ! WhEPSEGIRELEG O !
restoration sequence is executed, so that the radio
personal station of interest makes the transition to the
10 information monitoring state again. At this tihe, the
radio personal station of interest receives the channel
information (the slot and frequency information) for the
simultaneous information contained on the control channel
(CCH) of interest by searching the control channel (CCH)
15 which is intermittently transmitted by the radio cell
station of the sysﬁem thereof at all times.

After having received the channel information of
the simultaneous information, the radio personal station of
interest starts only the reception operation with the slot

20 and the carrier frequency to proceed to the information
monitoring state (the state in which the simultaneous
broadcasting, the local broadcasting and the like can be
received) again.

In the above-mentioned conventional radio

25 communication system, however, in the case where the call
request and the like occur after starting the information

monitoring, in order that the radio personal station of



pérsoﬁal station of interest proceeds to the one-to-one 5 correspondence

call state. Thereafter, when the user carries out the
mani pul ation for quitting the call, the disconnection _restoration
sequence is executed, so that the radio = 5 personal station of interest

makes the transition to the 10 information nonitoring state again. At this
time, the intsliastaifp tosddd i o the IMbRI €SEiRGCOLYES 44581k NaPRE!
information (the slot and frequency information) for the ~sinul taneous
i nformation corddiicguersordle sitatiod cfaimedrest nédddl)tofstaterwsthbhe
searching the control channel (CCH) 15 which is intermttently transmtted
by the radio cweén searcit aifi crthefcdriersl stleanndibreofobtahh | thé nElannel
After having received the channel information of the sinmultaneous

i nformation, tiqmmitoiqerhalsktatanh cirrier fmequesty stefosmation} he
reception gperation with the sl ot 20 and the carrier frequency to proceed
to the infot mititdh whichhihie @imyl tangeuy tinfeormatiom iwicarrhed out.

si mul t aneous broadcasting, the |local broadcasting and the |ike can be
recei ved) agaififnice, a time periqgd iqfe sgREAheTRIYIIY o vesit demrndeddin

25 conmuni cation syststeegs]r however, in the case where the call request

and the |ike GO S& stBF 17 AEThe i iforFHER FRses. the kil Persenakr

that the rad'%d%%fgﬁ“%fE¥ﬁ§ééggéﬁcan not be immediately switched over to

the monitoring state. This is a.problem.

10 Now, it is conceivable that the radio
communication system is designed in such a way that even
when the.transition is made from the information monitoring
state to the call state, the simultaneocusly informed
information is transmitted through the line which is being

15 used in the.call. 1In this case, even when the user is in
call, he/she can grasp the contents of the simultaneously
informed information. This is a right matter. On the
other hand, in such a configuration, if it takes a time
period of several seconds to obtain the channel information

20 when the radio personal station of interest pProceeds to the
monitoring state again, then the simultaneously informed
information will be necessarily interrupted for this time
period of several seconds. As a result, there arises a
problem that the user misses listening to the contents of

25 the simultaneously informed information during that time

period.



-5- I nterest may proceed to the nonitoring state again, the radi o
personal station of interest needs to start with the open search of
the control channel to obtain the channel i nformation (the slot and
carrier frequency information) 5 wi th whfch the sinultaneous information
is carried out. Hence, a tine period of several seconds may be

demanded i n gUMMATRORE aGES. IMSENTTI@SUl t, in such cases, the radi o persona
station of interest can not be inmediately switched over to t he

moni toring state. This aArs dbjwablethd resent invéioiion tis steamesviadl e
that the radio comuni cation systemis designed in such a way that
even when tardid reoremin e tsomeshes f eronby hehich oimathencasai wheraga
state to the call state, the simultaneously inforned information is
transmitted tfadiglpetsonahesiviidnict bbhberest pysededs tbeacahll statehis
case, even when the user is in call, he/she can grasp the contents of
t he si mul taneditsy starting aameinfonorpiben opontexing and| ghenndster. On

t he ot her hand, _in such a configuratjon, if it takes a tine

peri od of seX&SEIrRRE PREK P oHhQitPRHeCEHRGnerataragadRi okhe20 when the
radi o personal, station of_intferest proceeds tp the nonitoring_state
agai n, then t$emE:tARKARBOSHRE TR ormat 10n t i PentHrRsmbeted ceaRari | y

gpggégugted1f£ éﬁgéb&éﬂ?§ recéf%égg of several seconds. As a result, there

In order to solve the above-mentioned problems, a

10 radio communication system according to the present
invention comprises: a radio cell station that includes a
radio channel managing unit for managing information of a
frequency and a slot which are to be used, a radio cell
station line connection controlling unit for managing the

15 1line connection between a radio personal station and the
radio cell station, and an information channel controlling
unit for storing channel information which is used to
inform simultaneously information; and a radio personal
station that includes a radio personal station line

20 connection.controlling unit for managing the control of the
line connection between the radio cell station and the
radio personal station, énd an information channel storage
unit for storing channel information which is received from
the radio cell station and which is used in the

25 simultaneous information, wherein when the radio personal
station proceeds to a call state, the radio cell station
line connection controlling unit retrieves the channel

information, which is stored in the information -channel



pirobl em that the user nisses |isteni ng to the contents of 25 the

simul taneously informed information during that tine peri od.

- 6- SUMVARY OF THE | NVENTI ON- An obj ect of the present
invention is to provide a radi o conminication system by which in the
case where a radi o personal station of interest proceeds to a call
state 5 aft aarsdgirg ngni, | 6 ofreEbsmit Mohe t pethgesd theinks

returned back to the nonitoring state again, the si mul t aneousl y

i nfornmed i nf orimfoxmtiometd rdns tadbol pemnsonal @mthonpughdiythecﬂaﬂﬁd_.
In order to solve the above-nentioned problens, a 10 radio conmuni cati on
syst em accor dipRrsenahestatsentline comvection conprotbingaunadi setsllat

station that includes a radi o channel managi ng unit for managi ng

i nformati on ofthe time fwhepdthy call state his cheenr equibtbedustie slohdand

cell C%atlon | i ne connection controlllnqhunlt for_managing the 15

i ne connecli d?h%eﬁm*ﬁ%yaﬂot%rw ef stherchamneheinformagioncel |

station, and a or mat i on channel controlll unit for storing

channel infor ﬁ’aﬂcg?] Hhishered jothe in °3F1Pﬂ‘b4=%1 sthanrehestergoe n‘%iﬁat Fen;
t

and a radio perognale tne WA O IdE and TEEES foh 29 s P 2803 ST AL O

monitoring and reception can be immediately restarted by
referring to the channel information in the information

10 channel storage unit when a call has been quitted.
Thereby,'there can be obtained the advantageous effect that
when the radio personal station proceeds from the
information monitoring state to the call state and then the
radio personal station is returned back to the monitoring

15 state again, the simultaneously informed information to be
transmitted can be thoroughly received.

In addition, there can be obtained the
advantageous effect that when intending to transmit the
slot and frequency information as the channel information

20 of the simultaneous information, the line connection
controlling unit on the radio cell station side converts
that information into the relative slot information from
the slot through which the radio personal ‘station makes the
call to transmit the resultant information, whereby the

25 processing in the radio personal station can be simplified,
and in addition thereto, a time period required for the _
radio personal station to restart the monitoring and

reception can be shortened.



20 connecti on controlling unit for managi ng the control of the l'i ne

connection between the radio cell station and the radi o personal
station, and an information channel storage unit for storing channel
i nformati on which is received from the 8atdio cell station and which is

used in the 25 sinultaneous information, wherein when the radi o personal

_station proceeds to a callsest aftierd lan a# oelingd o mdvantddibus .
connection controlling unit retrieves the channel i nformation, which is
stored in the efiffewrtathiadn thternde connection controlling unit on the
-7- managing unit, to transmt the retrieved channel i nformation
to the radi o padionalelst attiagniomraidehecrambmits, orphyr sdnert theatriadidi ne
connection controlling unit sets, at the time when the call state has
been quitted, REFSO3Iadt shatiors nuecdeds)tendthemartitdeisie arid tihecepiaiore!|
informatio which is stored in the information channel storage unit,
to r est afttate afban euitdiag & «adpti dhe mhannekuinfoxmation of the
noni toring and ,reception can be inmedi ately restarted by .referring to
t he channgl i Wﬁ&%"(ﬁ?uﬁ nformatdamiatorfhaty tdimamnarheniehwuge Wt when a

call has been_qui t.t ed. Thereby, there can be obtai ned the advant ageous
ef fect that p%ss\folt'?:tr? ﬁ?ﬁ%ﬁ%‘%éﬁ%ﬁﬁ%ﬂ%%ﬁ%%ﬁ%m fLmReing

transmitted to any normal radio personal stations which do
not carry out the monitoring and reception.

10 Further, there can be obtained the advantageous
effect that in the case where the slot and the frequency of
the simultaneous information are changed after having once
transmitted the channel information of the simultaneous
information, the line connection controlling unit on the

15 radio cell station side transmits that information to the
radio personal station again, whereby even when the
monitoring channel of the simultaneous information is
changed due to the electric wave situation, the radio
personal station can make accurately the transition to the

20 information monitoring state.

Further, there can be obtained the advantageous
effect that after having proceeded to the call state, the
line connection controlling unit on the radio personal
station personally inquires of the radio cell station the

25 channel information of the simultaneous information at that
time, whereby the line connection controlling unit can cope

therewith in the form of the independent control unit



information nmonitoring state to the call state and then the radi o
personal station is returned back to the nonitoring 15 state again, the
simul taneously informed i nformation to be transmtted can be

t hor oughl y recei ved. In addi?ion, there can be obtained the
advant ageous effect that when intending to transm't t he sl ot and

frequency i nf erifidun asf Iuh e ngon ndies n@ti dingOlimd ddenstFbh aneous
information, the |ine connection controlling unit on the radio cell

station side comtardls, that information into the relative sl ot

I nformation from the sl ot through which the radi o personal station
makes t he cal | to Fuatdheirmortes rtdmned aen ibd wbrtinsd tiereby the 25
processing in the radio personal station can be sinplified, and in
addi tion t her @dyantademspafifatty dhdty dthd oronrtertion refli theaerebmaivet at i on
to restart the mgnitoring and reception can be shortened.

- 8- 5 positigns@f tihe eandtainstsiotedndethrivconzerion of théfect
that the |ine connection controllln unit on the radio cell station

si de transm t £XregmeRcxh&hicte ions pre GrpertRd clieriveddi® to the
noni toring and rece t|o state after ﬁuittin a call, the channel

i nformation of° Jéﬁcrhﬂrtgar?é%sphr%f QforFhg %amkio (RekESORMer eby i t

s station are carried out in the radio personal station,
whereby the influence due to the channel switching and the
10 1like can be prevented within the radio personal station to
minimize the influence upon other control.

In addition, there can be obtained the
advantageous effect that when having failed to obtain the
channel information for the simultaneous information on the

15 traffic channel, the line connection controlling unit on
the radio personal station side collects the data of the
control channel, obtains the channel information for the
simultaneous information which has been sent through the
control channel and restarts the monitoring and reception

20 in accordance with the slot and frequency information
contained in the channel information, whereby the normal
operation can be carried out and hence the failsafe can be

realized.

BRIEF DESCRIPTION OF THE DRAWINGS
25 The above and other objects as well as advantages
of the present invention will become clear by the following

description of the preferred embodiments of the present



possible to prevent the unnecessary nessage from bei ng transmtted to
any nornmal radi o personal stations which do not carry out the
nonitoring and reception. 10 Further, there can be obtained the
advant ageous effect that in the case Wlere the slot and the frequency
of t he sinul taneous information are changed after having once

transmtted thavehaioel withoraFdrendd dohend Hddoy ng drdvirydmation,
the line connection controlling unit on the 15 radio cell station side

transm ts thawhedhyation to the radi o personal station again

wher eby even when the nmoni toring channel of the sinultaneous _
information is chaRggd duéste bleckl diayramvahewingual iconf g atddm
personal station can make accurately the transition to the 20 information
moni tori ng st afea radio communichirineisysttesr @ccardiag ticaiare derbweiiment
advant ageous effect that after having proceeded to the call state, the
li ne conneéti 6f &bst prelseny dmvensdonhe radi o personal station o
personal ly inquires of the radio cell station the 25 channel information
of the simultaneous infBifat PoASad SREVence chart wsefuBy inhexpiladning
connection confrolling ynit can cqpe therewith in the formof the

i ndependent cEAer BPegRion when simultaneously informed informatign
which has been transmitted through main equipment is
monitored in a radio personal station; and

10 - Fig. 3 is a schematic view showing construétion
of a connection example when the radio communication system
of the embodiment of the present invention is implemented

in the form of a local voice communication system.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

15 An embodiment of the present invention will be
described in detail with reference to the accompanying
drawings. Fig. 1 is a block diagram showing a
configuration of a radio communication system according to
the embodiment of the present invention. The radio

20 communication system includes a plurality of radio personal
stations, a plurality of radio cell stations, and main
equipment having an exchange function and the like.

In Fig. 1, reference numeral 21 designates a

radio cell station. The radio cell station 21 serves to

25 transmit information such as a voice and control data in
the form of a radio signal to the radio personal stations,

and receives radio signals from the radio personal stations



wi t hout influencing upon the existing |ine connection: control .
Furthernore, there can be obtained the advant ageous effect that the
correction of the relative 5 position of the nonitoring slot and the
correction of the frequency whi ch cor ridett ons are generated due to the
channel switching and the |like of the radi o personal station are
carried out intd heonwelto fies soacdivédtiadio signabher ehyot Beetpiiggnce due
to the channel switching and the 10 |ike can be prevented within the radio
personal statisignals. Imitherizadidecell|seattonpdh, otéferenoernimeral

In addition, there can be obtained the advant ageous effect that when
havi ng failed 22 Aesidnates a radibacheine hf nanaging Goitt fier smanagangoas
information on the 15 traffic channel, the |ine connection controlling

unit on 1R RN Epeauency andita oFilat dehich | are sto Hee dasedof anfe23
control nel , obtains the channel information for the | si mul t aneous
|nfornat|oﬂ§ %§%9ﬂﬁ$%ﬁxﬁ1%RﬁﬁrQ1th@ﬂp%hecontrO%bh@gomnthaﬁﬂélcanQY1ng

restarts the nonit tion, 20_in accordance with the slot and
frequency |ﬂf&Hﬁﬂ¢hﬁJ¥%91 ?i) R 170  FRr FRlkRFrARFBEFBLPBNON Wher eby

{he PO conMBErELEnel AR e ol btac: U SeLlsalgacag be
and ot her obj SGlrRe acsoﬁ%‘éét:l?osn aéia/ nztoaﬁfisng unit (radio cell station line
connection controlling unit) for managing_thé control of

10 the line connection between a radio personal station 28,
which will be described later, and the radio cell station
21. Reference numeral 25 designates an information channel
managing unit for managing the slot and the carrier
frequency with which the information is simultaneously

15 informed and for managing successively the simultaneous-
information-channel information (the slot and frequency
information) using the function of the radio channel
managing unit 22 to present the line connection controlling
unit 24 with the information.

20 Reference numeral 26 designates the main
equipment having an exchange function and the like. The
main equipment 26 can accommodate the radio cell stations
21.

Reference numeral 27 designates a multi-media

25 server having a voice or data that are to be informed onto
the radio line through the radio cell station 21.

Reference numeral 28 designates the radio

personal station. In the radio personal station 28,



of the present invention wll becone clear by the follow ng descri ption
of the preferred enbodi nents of the present

- 10 - i nvention with reference to the _acconpanyi ng draw ngs,

wher ei n: Fig. 1 is a block &1’2ag'r am showi ng a configuration
of a radi o communi cation system according to an enbodi nent 5 of the
present inventdefitrence numeral 29 FKgsighdtses &aSHENES] ChlRdhnesef ul in
expl ai ni ng t he operation when sinultaneously inforned information
whi ch has beercdrtamsitiitriee durtiir diogh mexien vwing pieetd tsansmittedi foomdthe a
radi o personal station; and 10 Fig. 3 is a schematic view
showi ng const magticoreell stgtiprc@inean ite cemptel wzannék (GQCHD, and for
conmuni cation system of the enbodi nent of the present invention is

i npl emented analygime the megeiveddataoi e cmentreht ¢lanrglt em

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 15 An

enbodi nent bf IFEGHIEIA Ukite A SR 1transmits dals romedl Flre geerkrodi t h

reference to the acconpanyi ng dr awi ngs. Fi%g%; is, a bl ock di agram
i

showi ng a chafiirs Jon dtetenensie BERKAE PsgRASF Rcbi@eng to

connection controlling unit (radio personal station line
connection controlling unit) for managing the control of
the line cénnection between the radio cell station 21 and

10 the radio personal station 28. Reference numeral 31
designates an information channel storage unit for storing
the simultaneous-information-channel information (the slot
and freduency information) received from the radio cell

~ station 21.

15 : In this connection, the radio cell station 21
shown in Fig. 1 includes the line connection controlling
unit 24 and the information channel managing unit 25 both
of which are incorporated therein. However, the main
equipment 26 may include all of or a part of the functions

20 of the line connection controlling unit 24 and information
channel managing unit 25.

Next, the description will be given with respect
to the operation of the radio communication system
according to the present embodiment as configured above

25 with reference to Fig. 2. Fig. 2 is a sequence chart'
useful in explaining the operation when the simultaneously
informed information which is transmitted through the main

equipment is monitored in the radio personal stations. In



the enbodi nent of the present invention. The radio 20 conmunication system

I ncl udes a plurality of radi o personal stations, a plurality of radio
cell stations, and main equi prent havi ng an exchange function and the
li ke. In Fig. 1, reference ndferal 21 designates a radi o

cell station. The radio cell station 21 serves to 25 tra_nsm'_t i nformati on
such as a voi AN codfetertdsd aninteral iheidHidhHtes FREi Pagigneéiio the

radi o personal stations, and receives radio signals fromthe radio
personal statismEtion shown in Fig. Onvid 2$edeeighaess ree orgddsal s into
el ectrical signals. In the radio cell station 21, reference nuneral

22 desi gnat es peersatiad ctarniedn neregi Ny UNid . for namagcargpbe of tkarrier
frequency and a slot which are to be used, and 23 5 designates a control
channel cont r sldnnertinn Hehwesn rilievgradio arikl tdtat bops adndssleattadio f or
data transm ssion on a control channel (CCH). Reference nuneral 24
desi gnat es 2a Persdnade st@fians dif cmwolin Bignil. (rieiBigel3, steféventene
connection controlling unit) for managing the control_ of 10 the |ine"
connect i on bef WS e S #didr 3G Samignats e 2;mdio celphistations peach of

ribed later,, and the radio cell station 21. Reference nuneral 25
gg:?gngfes an % e Bafp|construction as the radio cell station

21 shown in Fig. 1. Reference numerals 28a-28d designate
the radio personal stations each of which has the same

10 construction as the radio personal station 28 shown in Fig.
1.

In this case, as the embodiment of the presgnt
invention, the description will now be given with respect
to a local voice communication system. In the local voice

.15 communication system, a plurality of store clerks in a
large scale shopping center have the respective radio
personal stations 28. The store clerks carry out the in-
store business while they communicate with each other
through the voice calls or while they communicates with a

20 supervisor who should direct all of them.

The radio cell stations 21 are installed in a
plurality of locations in the shopping center, and are
connected.to the main equipment 26 through the wires. The
main equipment 26 is also connected to the multi-media

25 server 27. The in-store information which is presented in
the form of a voice or data by the multi-media server 27 is

sent to the radio personal stations 28, which the store



managi ng unit for managing the slot and the carrier frequency with
which the information is sinultaneously 15 infornmed and for managi ng
successi vely the sinmultaneous- i nformati on-channel information (the
sl ot and frequency i nformati on) usingléhe function of the radio
channel managi ng unit 22 to present the line connection controlling

unit 24 with therksf aaketli @hroud® both of thehRlieNeRuiIRIA 226 RS itgeat es
“the main equi pnent havi ng an exchange function and the like. The

mai n equi pnrentadéocaelacesafidake2the radi o cell stations 21.

Ref erence nuneral 27 designates a nmulti-nedia 25 server having a voice or
data that are to be infBipetd ofitall, ithésr adsamednéot beodighthee radi o cel
station 21. Ref erence nuneral 28 designates the radio
personal st at monitbmwinge stadieo ipewbdchl tieatinowt28e information is

- 12 - ref erence nuneral 29 designates a control channel

control | i n§ usiimuisaneousilyi fyansmai ttegh fxom &def myhttibomedia seytay &3 |
station 21 on the control channel (CCH), and for  __ analyzing the
recei ved' dat atoThBecERoES cdrilsel The epsradiomnyiddi e dlegaydhadhmsibh s

data onto the caontrol .
reference to the sequence chart of Fig. 2. In accordance

with the instruction issued from the main equipment 26, the
radio cell stations 21 simultaneously inform onto the radio

10 channel the voice or data presented by the multi-media
server 27. The information exhibiting the carrier
frequency and the slot both of which are used in the
simultaneocus information is stored in the radio channel
managing unit 22 (Sequence 32). In accordance with the

15 associated electric wave situation, each of the radio cell
stations 21 determines the carrief frequency and the slot
so as not to overlap with those of the other radio cell
stations. Then, each of the radio cell stations 21 carries
out the simultaneous information using the determined

20 carrier frequency and the determined slot. The information
of the carrier frequency and slot for use in the
simultaneous information is stored in the radio channel
managing unit 22 in order to be managed.

Now, as a method of informing a voice or data,

25 there is a method in which a pseudo radio personal station
is defined. That is, in the method, a call path using a
call channel between a certain radio cell station and the

pseudo radio personal station is formed to proceed



channel (CCH). Reference nuneral 30 designates a |ine connection
controlling unit (radio personal station |line connection controlling
unit) for managi ng the control  of t he Eine connection between the
radio cell station 21 and 10 the radio ﬁe? onal station 28. Reference
nunmeral 31 designates an informati on channel storage unit for storing
t he si nmul t aneaempbrbhetidgt tonthearadl isthaerat Mhe (Mdiceslcat data cfhcthe
frequency information) received fromthe radio cell station 21. 15
I n this connestimodtankeusadndorelltisnatisosedt throughowhe raflilg path .ncllndes
the line connection controlling unit 24 and the informati-on channel
managi ng unit tk8sbethte, thef olhierhraddo peysemedt statiions morddeay dihe t he
mai n equi pnent 26 may include all of or a part_ of the functions 20 of
the |ine conn¥etirenogofatdl Ponghenicalls pafdr-i nflay ddidion therghes| there
managi ng unit  25. . Next, the descri,ption will_be given with
respect 5 t 45t RéSEpEPRCRINADL S ReMeidROS dSntiRtictattingh Tk Fell
according to the gresent enbodj ment asfconfigured above, 25 wi,th reference
fo R o 3. B grasthaR] naeRence iy, ARt cor el o S Rken Wit Kehe
oper ati on when t%e si.mul taneousl informed i,nformation which is
Cranemi t1ed t APBOGRIERE FiAk Che EYSoha "Ry vl SeBed SIS e Ah o
personal StatEBBiiehnto any other radio apparatuses.
After having started the simultaneous information
10 of the voice or data, each of the radio cell stations 21
retrieves the information (the frequency and slot
information) of the simultaneous information, which is
managed in the radio channel managing unit 22, using the
function of the information channel managing unit 25.
15 Then, each of the radio cell stations 21 transmits the
retrieved information on the control channel (CCH) using
the function of the control channel controlling unit 23
(Sequence 33).
Fach of the radioc personal stations 28 carries
20 out the open search in order to find out the control
channel (CCH) through which the radio cell station
transmits the information. If the control channel (CCH) of
any one of the radio cell stations 21 (the associated cell
station) is found out, each of the radio personal stations
25 28 receives the information for the simultaneous
information contained on the found-out control channel

(CCH) (Sequence 34). After the reception of the

information (the slot and frequency information) of the



- 13- Fig. 2, reference nuneral 21 designates the radio cell _
station shown in Fig. 1, and 28 designates the radio personal station
shown in Fig. 1. An exanple of the connection between the radio cel
stations and the radio 5 personal station$is shown in Fig. 3. In Fig. 3,
ref erence nuneral s 2la-21c designate the radio cell stations each of
whi ch has the shnelttamssusicinbormstidg, redck £l thet 248908 persordlshown in
Fig. 1. Reference nunerals 28a-28d designate t he radi o personal

stati ons each sfatomdh 2@&sstdmetsaomly 1€he onsteptionnoperabtonadidhpehaonal
station 28 shown in Fig. 1. In this case, as the _
embodi ment of r¢reivedcfrequency ramdtthe, reteivedcsloti bo prbteedwcbetheven
W th respect to a |l ocal voice communication system In the |ocal voice
15 comuni catibfPEation mopitening yStatet bFeqeere®s3fh. a | arge scal e
shoppi ng center have the respective radjo . personal stations 28. The
store cler carry out t¥e the informatsien meniaEingistateeyitobsuni cate
wi th each ot her t hrough the voice calls or while they comuni cates

with a 20 sufdisHest shAifeF Rt e Pf BheFrfio personal statipes i
Shoppi ng. cent &8 S HS out "ME RARIHEE19R Fof 1 et brertDoGr#Ridugh t ho
wires. The  oJfRldh AU En 2y | Sr A 20 fON S Ghetr Okl e, SUL L JE YT @
transmits through the control channel (CCH) the assignment
10 request for getting the associated radio cell station 21 to
assign thereto a traffic channel (TCH). That is, the radio
personal.station 28 of interest transmits through the
control channel controlling unit 29 the assignment request
for getting the associated radio cell station 21 to assign
15 thereto a traffic channel (Sequence 36), and then executes
the line connection procedure under the control of the line
connection controlling unit 30. In this connection, when
the radio personal station 28 of interest is called from
any one of the other radio personal stations, the main
20 equipment 26 sends the information of the reception thereof
to the radio personal station 28 of interest. Then, the
radio personal station 28 of interest sends the assignment
request for getting the associated radio cell station to
assign thereto the traffic channel. Thereby, the line
25 connection procedure is carried out.
Now, there is also the case where the assignment
of the traffic channel (TCH) is carried out in the

following manner in order to speedily carry out the



25 server 27. The in-store information which is presented in the form
of a voice or data by the nulti-nedia server 27 is sent to the radio
personal stations 28, which the store _

- 14 - clerks have, through both of thd7main equipnment 26 and the
radi o cell stations 21. First of all, it is assunmed to be in
t he noni t aramg ittizire finvomwhileh idforntatSic endiiftyriid Btdte t& the
sinmultaneously transmtted fromthe nulti-nmedia server 27 to the store
clerks. The opereaiticoons |dorrespesciarmes adlilh state ef atencesdigrtentsequence
chart of Fig. 2. In accordance with the instruction issued fromthe

mei n equi pnentrezBiesthdor proatiesdicw Itoattde mml R st isnensdni ttédr o
onto the radio 10 channel the voice or data presented by the nulti-nmedia
server 27. Théhenpesemiadednaddia ian)k rseta;tlamcrn got t;hzicmg:}ueqm qu;i::{dnb ;
slot both qQf which are used_ in the simul taneous information is store

in the rad%o chammrel (CCHigbug msimg tthe ,J(rgézﬁmf@@rezahannﬁlactﬁr?mwm
the 15 associated electric wave situation, each of the radio ce

stations 21 déPS RNy £t Use fife MG, ) hrqugh whidy the not to

overlap with th of. the other radio cell, stations. .Then, each of, the
radio (F:)el I staolgg'%s?rﬂlgcé‘lsr g rently canrd-ed rﬂHtt'aneT(ﬁr]stl'Prﬁ HRASBHF st g

the determnedyonted, then the transition from the information
monitoring state to the one-to-one correspondence call
10 state can be carried out in instant (within 300 msec).
Inleach of the radio cell stations 21 as well,
the line connection procedure is carried éut under the
control of the line connection controlling unit 24. The
call channel is set between the radio personal station 28
15 of interest and the radio cell station 21 of interest. As
a reéult, the radio cell station 21 of interest proceeds to
the one-to-one correspondence call state (Sequence 37).
In this sequence of the line connection
procedure, the line connection controlling unit 24 in each
20 of the radio cell stations 21 retrieves the channel
information (the slot and frequency information for
monitoring) of the simultaneous information, which is
provided by the information channel managing unit 25, from
the radio channel managing unit 22. Then, the line
25 connection controlling unit 24 transmits the retrieved
channel information to the radio personal stations 28a-28d

through the traffic channel (TCH).



20 carrier frequency and the deternined slot. The i nformation of the
carrier frequency and slot for use in the sinmul taneous information is
stored in the radi o channel managi ng unit 22 in order to be managed.
Now, as a nethod of inform ng a voice or “ddBa~ 25 there is a nmethod in
whi ch a pseudo radi o personal station is defined. That is, in the
method, a call path usiWhpea intetdlingehanndlankgtiteahed S35t A rBlquaRty
station and the pseudo radi o personal station is forned to proceed

- 15 - t erdpdicamialtyl oo fidve ted s istudtteanddhes vimi firernaet Tt A tHe tline

simul taneous information is sent through the call path. In this state,
the other radiconpectdeal comdtricdisingonintidy 2hen the aiadimrceld astacide cal |
path. In addition thereto, there 5 is also conceivable a method in which
the radio cel side comyersss thalgletdand ynagusnma infiomatriaatin i the
confirmng ghat .the electric wave interference is not applied to any
ot her radi @ apFar&iySe§lot information gmost theyisiptstthuangh hich the

si nmul t aneous i nfqQrmation aﬁg of the voice qor data, each of the radio cel

stations 21 Tadig Persenal,statdon 8 &f dntenastqmakss dhe fakl to

: _ o : ion, which is._ .
i nformation) %&a%gﬁlil%%gt%g%%fiéﬂy(yh gfmatlon. In this case, the

channel information for the simultaneous information
transmitted from the radio cell station 21 of interest to

10 the radio personal station 28 of interest may be
transmitted with the channel information carried on the
“Notify” message or the like defined by the ISDN
(Integrated Services Digital Network) in some cases. 1In
addition, the channel information of the simultaneous

.15 information may be transmitted by defining the special
information elements in the “call proceeding”, the
"Connect” message or the like in other cases.

As described above, in the one-to-one

correspondence call state as well, the channel information

20 (the slot and frequency information for ﬁonitoring) of the
occasional simultaneous information is sent from the radio
cell station 21 of interest to the radio personal station
28 of interest in the call state through the traffic
channel (TCH). For example, the channel information of the

25 simultaneous information is transmitted to the radio
personal station 28 of interest when proceeding to the call
state. Then, the channel information is transmitted to the

radio personal station 28 of interest again in the case



managed in the radio channel managing unit 22, using the function of
the informati on channel managing unit 25. 15 Then, each of the radio cel
stations 21 transnmits the retrieved information on the control channel
(CCH) using the function of the contfol2chRannel controlling unit 23
(Sequence 33). Each of the radio personal stations 28 carries

20 out the opghezeathl ishodr dad feehuethcyutinfematiiorlfor thehannel (CCH)
t hrough which the radio cell station transmits the information. If the

control channeimiC€dheoiis infammatienofist mhangdido cAlt tdteattimes whier(t he
associ ated cel | station) is found out, each of the radio personal
stations 25 Ba8viegeireeceivied ithieochanned fiaforimatdionlafardwusimultaneous
i nformation contained on the found-out control channel (CCH) (Sequence
34). After thénfezmption.othehgadio persomali stratilen ASofhddterastency
i nformation) of the ) . . .- 16 -
si mul t aneow’s BhPEEFathen dagacRivinteresidile fdesdmdflormatian ghagmebsg
starts only the receptiqn gperation with the recei_ved _frequency and
the recei ved §FOY2g8 prdtedd thereef (Seedfadi®n nd® ttdtishg state
(Sequence 35). 5 . In.the informatio nitorin tate, it is
assuned t hat §°H§€Ft&Pn0n€f5FIiF@VFgﬁi?Iﬁﬁ¥§¥wé§Igé qn%ﬁﬁj%O'Oﬂe
correspondence call state, the line connection controlling
unit 30 on the radio personal station side may inquire
10 personally of the radio cell station 21 of interest the
newest slot and frequency information for the simultaneous
information in some cases.
Thereafter, at the time when the user of the
radio personal station 28 of interest carries out the
15 manipulation for quitting the one-to-one correspondence
call, the disconnection restoration sequence is executed
(Sequence 39). Then, the radio personal station 28 of
interest makes the transition to the state of monitoring
the informed information again. When making the transition
20 to the monitoring state, the radio personal station 28 of
interest sets the slot and the carrier frequency, which are
to be used, on the basis of the channel information (the
slot and frequency information for monitoring) of the
'simultaneous information stored in the information channel
25 gtorage unit 31 to be switched over to the monitoring state

(Séquence 40). That is, the radio personal station 28 of

interest can immediately proceed to the information



28 carries out the manipulation for a call. The radio personal station
28 of interest, which the user uses, transmts through the control
channel (CCH) the assignment 10 request for getting the associated radio
cell station 21 to .~ .assign thereto a tréf ftc channel (TCH). That is,
the radio personal station 28 of interest transmts through the _
control channehowbindr g i sgatei tndért tke apsegasEBhahfgleskitchinfOkogekbing
‘the associated radio cell station 21 to assign 15 thereto a traffic
channel . (Sequentehdsy, receivimg axgcofedata ontbhel corteobnehkhnslpiacHUr e
under the control of the |ine connection controlling unit 30. In this
connecti on, when t Hehe eKkanpke sunathstcaseowikeref thatposstios ofl thd
from any one of the other radio gersongl stations, the main 20
equi pment 26 SE3dkC tPRrsonak ndkabhonf28 hef r tnbpresh inenebf changetloathell
radi o persaonal_station 28 of interest. Then, the radi o personal
station 28 %flnﬁﬁeﬁ%gﬁ dFrKibeR- asHoWRYient thererigualsof thegeasenghehe
associ ated radi,o, cell statfion to assign thereto the traffic channel.
Thereby, the I'Hel® ZATGHIEQHontER (RRETH-PRe caPFFesPeRfence call, the
Now, there is also the, case ere the assiﬁ%{lre te pf the traffic channel
n

(TCH) is carri® ot i HYFRSSt MI¥FTF ouF Agt iﬁa%+ﬂé?e¥%°%$éeﬁFP9leﬁrry.

out the 28 which the user of interest has enters into the area of
other radio cell station. Next, the operation in such a
10 case will hereinbelow be described.

In Fig. 3, it is.assumed that the radio personal
station 28a which is located in the area of the radio cell
station 2la proceeds from the information monitoring state
to the one-to-one correspondence call state, and while

15 maintaining the one-to-one correspondence call state, is
moved to go out from the area of the radio cell station 21c
to be handed over to other radio cell station. The line
connection controlling unit 24 in the radio cell station
21c transmits, in a similar manner as described above, the

20 channel information of the simultaneous information which
the radio cell station 21c has to the radio personal
station. Therefore, the line connection controlling unit
24 in the radio parent phone 2lc sends the channel
information of the simultaneous information to the radio

25 personal station 28a as well which has newly entered into
the area thereof. ‘As a result, if the radio personal
station 28a enters.into the area of the radio cell station

21c, then the radio personal station 28a will store the



- 17 - transition fromthe information nonitoring state to the

one-t o-one correspondence call state. The assi gnnent request for
proceeding to the call state is transmitted to the associated radio
cel | station not through the control 5 TtHdnrrel (CCH) but using the

I nformati on channel (the sl ot and frequency for use in nonitoring)

through which d¢hennel inBdHhOticy o5 €hérEhVtRE6080iREbrmaEibAI 8 the
procedure is adopted, then the transition fromthe infornmation

nonitoring statedio d¢dikl eeat owrEleor respondence call 10 state can be
carried out in instant (within 300 nsec). I'n each of the
radio cell stations 21 &hemddfter, att hehe itene winarttlon ypeexcesfirché s
carried out under the control of the line connection controlling unit
24. The cadiciperrednak statien @8m caneriesli oupetsenaanipal avhoR8fot5
of interest_and the radio cell station 21 of interest. As a result,
the radi o cel IqWitding the gnetherens ¢rwreserndence calhesbatet othee

correspondence_call state (Sequence 37). In this sequence of
the line conné%’tsicdwnecqﬂrbc@%ﬁﬁ%ra?@ﬁ?@l%eﬁ|%’ﬁe@éﬁ%<ﬁol¢lﬁl<ﬂ|gtMt 24
in each 20 of dio cell stations 21 retrieves the chanpel|

i nf or mati on (tth l?uﬁf?% rﬁﬁ?§¥ﬂQw%ﬁﬁ|Wﬁk?§Nt e tr??ﬁ&?h??n@? Ehethf
managi ng. uni ¢ DL RRGHE SPGBy s SORACTA R e 250 PERERRAL no
line 25 Connesctta{tqrbrf%a[ Udd NGl dy &4 JA @80 tcsaxt'xhleell e%].géqel\zleency on the
10 Dbasis of the channel information of the simultaneous
information of the radio cell station 21c which information
is already received when being handed over thereto. As a
result, the radio personal station 28a can immediately
proceed to the information monitoring state in the area of
15 the radio cell station 21lc.

The above-mentioned example is the example in
which the radio personal stations 28 of interest makes the
one-to-one correspondence call in the information
monitoring state. Alternétively, there is the case where

20 one ﬁser among the users who ﬁave the radio personal
stations 28 switches the information monitoring state over
to the simultaneous broadcasting state in which he/she
notifies simultaneously all of other radio personal
stations of something. Next, the operation in such a case

25 will be described below.

In Fig. 3, at the time when a user who has a
certain radio personal station 28a carries out the

manipulation for switching the information monitoring state



channel information to the radio personal stations 28a-28d t hrough t he
traffic channel (TCH). . - 18 -

When intending to transmt the slot and frequency information for the
si mul t aneous information, the |line corfrfection controlling unit 24 on
the radio cell station side converts the slot and frequency
information i rdver e thHe reimiltchednd brdadeasd t Dy f € 0at é hetlsé otet ba OHgh
whi ch t he radi o personal station 28 of interest makes the call to
transmt the meslid persordal nettdatoiond R 8diprocsads tthe the simabht®heous
information for the sinultaneous information transmtted fromthe
radi o cel | stanaadcastoing mtaws: tIn e tsenunkchnepes doneddcasting 28 of
interest may be transnmitted with the channel information carried on

t he " Not isthrtere ddwyarqirce Haran sl ttegd nfxepbytheeradioN persoraht egr at ed
Services Digital Network) in sonme cases. |In addi tion, the channel

i nf or mat i orP oSt Mfd Afediterest i rdiided iy e tmadm reqetpmeyt 26
defining the i nformation elenents_in the "call proceeding, the

ol
" Connect " nes§§g§*g§ﬁﬂﬂ}q448?q Yot Hdded to all of othew wpAke| bed

[ -t 0- . __corr ondence .call state as_well, the channe
?2?;?&3{Poaheﬁg¥%gﬂéfmgiatlons. (ﬁgérs who have other radio personal

stations can listen to the voice transmitted from the radio
personal station 28a while maintaining the information
10 monitoring state as it is.

The radio cell station 2la transmits, in a
similar manner as described above, suitably the channel
information of the simultaneous information which the radio
cell station 2la has to the associated radio personal

15 stations. Therefore, the radio cell station 2la sends the
channel information of the simultaneous information to the
radio personal station 28a as well in which the information
monitoring state has been switched over to the simultaneous
broadcasting state. Then, the radio personal station 28a

20 stores the channel information of the simultaneous
_information of the radio cell station 21la.

Thereafter, at the time when the radio personal
station 28a is returned back to the information monitoring
state, the radio personal station 28a can set the slot and

25 the carrier frequency on the basis of the newest
simultaneous- information-channel information to proceed

immediately to the information monitoring state.



Zb (the slot and frequency information for nonitoring) of the

occasi onal simultaneous information is sent fromthe radio cell station
21 of interest to the radio personal statiaon 28 of interest in the cal
state through the traffic channel (TCH)2.3 For exanpl e, the channel

informati on of the 25 sinultaneous information is transmtted to the radio
personal station 28 of imietled cdereqrimeedimothe d¢die Gdhére thétBige
Then, the channel information is transmtted to the radi o personal
station 28 of ¢onmeetiomgadmtimlliimgcasit 30 on the radio personal

- 19 - where the slot and frequency information for the

si mul t aneous iSHatien i oide stahbsigeel. optaimethénchaneel infbmmahijoneofi vhd
the channel information of the simutaneous information, the radio
personal st at i BHYHE-¥eeys ckrEermatien gyhen t sieigehingf that epesationt bwer

I nf or mati on_channel storage unit 31 thereof (Sequence 38). In this
connect i on, 5af§%r&%ﬂ%‘$ﬁ&%m¥%sﬁ?@%‘éet%ab%e the @6‘??e5§ogdence
n the radio

|l state, th ' ti trollin unit 30.0
ggr so?‘laf1 gt at i%#%‘%&mg%@gﬁég%g s‘g?la‘i'—]il? oPnERel r garpnel| (CSHAt i on
21 of int t newest_ sl ot_and frequency information for the
Sl taneous THHF s AR TP @ et E S e R 0B o dfotaines

the tine when“{ghlgﬁg éﬁaﬁﬂgi information for the simultaneous

information obtained from the control channel.

10 As set forth hereinabove, in the radio
communication system according to the present invention,
when the radio personal station of interest proceeds to the
call state, the line connection controlling unit on the
radio cell station side transmits the channel information

15 of the siﬁultaneous information to the radio personal
station of interest. The information channel storage unit
on the radio personal station side stores the channel
information. When the call is quitted, the radio personal
station of interest refers to the channel information in

20 the information channel storage unit to restart immediately
the monitoring and reception. Thereby, there is obtained
the advantageous effect that when the radio personal
station of interest proceeds from ﬁhe information
monitoring state to the call state, and then is returned

25 back to the information monitoring state again, the
simultaneously informed information can be thoroughly

transmitted.



r'adio=personal station 28 of interest carries out the 15 manipulation for
quitting the one-to-one correspondence call, the disconnection
restorati on sequence i s executed (Sequence 39). Then, the radio
personal station 28 of i nt erest nmakes tzﬁle‘tranleo_n to the state of
nmoni t ori ng the informed information again. Wien making the transition
20 to the nonitoring st aeaddieifoadi evhzer adielsIdtatdrd B%dfency | nterest
sets the slot and the carrier frequency, which are to be used, on the
basi s of the drdfimmiativorimttimanguitred aslthe arttarinel)ubnfyrmat Dowes £ on
for nmonitoring) of the si mul t aneous information stored in the

i nformation chdneinudianegugydnfomaiion thevlinhebmectianthe
nonitoring state (Sequence 40). That is, the radio personal station 28
of i nt er SONtEE iipge Mndttelgn phw a@mlie qaldd isﬁaﬁfmism?]e convertsI

- 20 - moni toring state under the pseudo channel sw tching contro

wi t hout recki Vibgy s&rﬂpgéﬁlddétré%’@r{f-h’e Hy‘?ﬁm@tmmo (deHrelative slot

Stati on 28 of MAOETELIor biom (il Gt CHRIUGR SRR e RS (mRiRonal
o rer (TSR AR Ae SRS cranglfl L YIRS i Srntian.
the radio Per $82%er¥/, 2th¥be is obtained the advantageous effect that the
| processing of the radio personal station can be simplified
10 and also a time period required for the radio personal
station of interest to restart the monitoring and reception
can be shortened.

Also, only when the radio personal station
proceeds to the monitoring and reception state after

15 quitting the call, the line connection controlling unit on
the radio cell station side transmits the channel
information of the simultaneous information at that time.
Thereby, there is obtained the advantageous effect that the
unnecessary message can be prevented from being transmitted

20 to any of the normal radio personal stations which do not
carry out the monitoring and reception.

Further, when the slot and the frequency of the
simultaneous information are changed after having once
transmitted the channel information of the simultaneous

25 information, the line connection controlling unit on the
radio cell station side transmits that information to the
radio personal sfation again. Thereby, there is obtained

the advantageous effect that even if the monitoring channel



28 which the user of interest has enters into the area of ot her radio
cel | station. Next, the operation in such a 10 case wi |l hereinbel ow be
descri bed. In Fig. 3, it is assuned that the radi o personal
station 28a which is located in the area of22he radio cell station 2la
proceeds fromthe information nonitoring state to the one-to-one

correspondenceofathe Sé gl t&ndowdi 1 Bfothat PBhNL3i BhAAgEReageethorARe
correspondence call state, is noved to go out fromthe area of the

radio cell statleot?ic wave $bthetbemfetheveadie peheonaddseatebh shati on.
The line connection controlling unit 24 in the radio cell station

21c transnits,a¢curatsely | makentiiertrangisionbed shevenfobmat26n channel -

i nformati on of the sinultaneous information which the radi o cel
station 21c haeonitening asiateer sonal station. Therefore, the line
connection controlling unit 24 in the radio parent phone 21c sends the
channel 5 i nfor mati oFwither fAfter Hhrving preteedednte othéecabllio 25
personal station 28a as we|l which has newy entered into the area
thereof. As a §&&kf+, the line cepregliqpnepntrolling|wnipsenchhersadnoo t he

area of the radio cel] statjon ., 2lc, then the radio personal station 28a
will store thd€rsonal station side personally inquires)qf_the asgpghated

i nformation Ofratcﬂ'?o Sci:erﬂ‘hl. tsat-[]a Ofgniaié)réﬁéljlggl OJ]c.n%QJ?mation of the
simultaneous information at that time. Thereby,.there is
10 obtained the advantageous effect that it can cope as the
independent control unit therewith without influenéing upon
the existing line connection control.

Furthermore, the correction of the relative
position of the monitoring slot and-the frequency

15 correction which are geherated due to the channel switching
and the like of the radio personal station are carried out
in the radio personal station. Thereby, there is obtained
the advantageous effect that the iﬁfluence due to the
channel switching and the like can be prevented within the

20 radip personal station and hence the influence upon other
control can be minimized.

Furthermore, when the line connection controlling
unit on the radio personal station fails to obtain the
channel information for the simultaneous information on the

25 call channel, it collects the data on the control channel,
obtains the channel information for the simultaneous
channel which is sent through the control channel, and

restarts the monitoring and reception in accordance with



radio cell station 21c. Thereafter, at the tinme when the
user of the radi o personal station 28a carries out the manipul ation
for 5 quitting the one-to-one correspondence call state, the

di sconnection restoration sequence is exec@fd; and then the radio
personal station 28a nmakes the transition to the nmonitoring state. In
this connecti athe tdlott athd Pes@Rdy inforation Sacsehsatie shet cﬁaﬂné*ﬂe
carrier frequency on the 10 basis of the channel information of the

si mul t aneous informetororat i (Thafebhe thetr® teldbsidbhéd@ntRd Cadpatbageous

i nformation is already received when bei ng handed over thereto. As a
result, the rafifeqlertdutaltis aidomP Ssperat iomes atleéyline conneeetloho t he
i nf or mat i on monitoring state in the area of 15 the radio cell station 2lc.
The above- mentds&wlddaig|unit adre kxarareied out awd chende thei fapesadeal
stations 28 of interest nmakes the one-to-one correspondence call in the
informatiorP camiig tkadligedate. Alternatively, there is the case where
20 one user anong the user.s mho have the radi o personal stations 28

swi tches the informatio the Ryesente inmantion thasg theen mantimwlarly

br oadcasti ng sthate in ngl ch h. ech notifies sinmultaneously all of other
radi o personal® Hﬁb e FEfeksnce (e %r%‘f?ﬁﬁﬁri'?fisuch a
case 25 wll cri.bed .hel o 3, at,the tinme when
2 user who hagﬂﬁ:%ﬁ%ents, Q At1 ve understood ékatgkhe various changes
and modifications will occur to those skilled in the art
10 without departing from the scope and true spirit of the

invention. The scope of the invention is therefore to be

determined solely by the appended claims.
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certain radio personal station 28a carries out the mani pul ation for—

switching the information nonitoring state e”m"u"l‘w

- 22 - over to the sinultaneous broadcasting statd, "Hﬂ"""ﬂ
radi o personal stations 28a proceeds to thé&%imultaneous® ¢ brd#adeasti ng
state. In the sinultaneous broadcasting state, the voice transmtted
fromthe radi €leimonal 5 station 28a of interest is divided in the main
equi pnent 26 to be sinultaneously transmtted to all of other radio
personal statilons. User waaliawomeddisicataibr padtsanalncludid & i fgiean
listen to the voice transmtted fromthe radio personal station 28a
whi | e mai nt ai mexpdreel istfagrinets amd ) plurdbitnpeBtrddiascéll i stations,
The radio cell station 2la transmts, in a sim | ar manner as descri bed
above, suitablspitheagisnmersonal jgtfafrinn ikeing albke stonmémiteor sand
information which the radio cell station 2la has to the associated
radi o per sonalF€CEI%& & iVsHs e BRdG dafrae whivdh raxk olnkdimed ;at oml R1kisesnds

t he channel, i nformation of the sinultaneous information to the

radi o per sona"P&Z&3n 28a as well in which the information moni t ori ng
state has been sw tched ovsr to the si.nmul t.gneous broadcasting, state.

Then, the radi o personalf OfoFaigh PFadide O & Facitnitdil isFariRRS on of
t he sinultane%%%prises:

a radio channel managing unit for managing
information of a frequency and a slot which are to be used;

a radio cell station line connection controlling
unit for managing a line connection between said radio
personal station and the radio cell station; and

an information channel controlling unit for
storing channel information used to simultaneously inform
information,

said radio personal station comprises:

a radio personal station line connection
controlling unit for managing a line connection control
between the radio cell station and the radio personal
station; and

| an information channel storage unit for storing
the channel information for the simultaneous information
which is received from the radio cell station,

said radio cell station iine connection
controlling unit retrieves, when the radio personal station
proceeds to a call state, the channel information stored in

said information channel managing unit to send the
-
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information of the radio cell station 2la. t he
time when the radi o personal station 28a is returr‘mm;m!mwﬂ!mﬂle
i nformati on nonitoring state, the radi o_personal st*atiront t
the slot and 25 the carrier frequency on £Be-basi s of the newest

si mul t aneous- i nformation-channel information to proceed I medi ately to

the informati gtihekied ichgnsicdt @nformation ‘to the radio personal -
23 - In this connection, in the case where the |ine
connecti on costatlilbngamd t 30 on the radi o personal station side
fails to obtain the channel information of the si mul t aneous

i nf ormati on when swit chisagdt readdpepatrsonadvetati®nt diniee comneact-ione
correspondence call, the data is collected by switching over to the
control channelbnt@olling unith&etshe when tthe mplle gt sralitdsdr td in
accor dance with the channel infornmation for the sinultaneous .

i nf or mati on oFd&tnaads gofnasriesient of thigahasis ofp the channelps set forth
her ei nabove, i.n the radio comuni cat.i on systeem agcording to the ,
present i nventf§Rrmationysteneade in,§ad herdaiaiatscon i%’r?rﬁ"fe]i MEage unit
proceeds to the call state, the Ii' ne connection controlling unit on

t he r adi &Oc &OStaTh Mo iHoFd g i Bhannel i nf or mati on

2. A radio communication system according to claim
1, wherein when slot and frequency information is
transmitted as current channel information of the
simultaneous information, said radio cell station line
connection controlling unit converts the slot and frequency
information into relative slot information from a slot
through which said radio personal station makes a call.
3. A radiq communication system according to claim
1, wherein only when said radio personal station proceeds
to a monitoring and reception state after quitting the
call, said radio cell station line connection controlling
unit transmits slot and frequency informafion for the
simultaneous information at that time to said radio
personal station.

4. A radio communication system according to claim
1, wherein when slbt and frequency information for the
simultaneous information is changed after having
transmitted the slot and frequency information for the
simultaneous information to said radio personal station,

said radio cell station line connection controlling unit



15 of ‘the simultaneous information to the radio personal station of

interest. The information channel storage unit ”mﬂlmmllﬂlmmqmﬂ“
station side stores the channel i nformati on. \Wen t ed,

the radi o personal station of interest2%efers to tfe Ehanndl 3
information in 20 the informati on channel storage unit to restart

imedi ately  trafiemiesi thei @yoananaeﬁfzegueﬁcyﬂﬂﬁfs?ﬁﬁatwﬁr go! §a98t 2haed
the advantageous effect that when the radio personal station of

i nterest procepessénain $bhetiohoagainon nonitoring state to the call
state, and then is returned 25 back to the information nonitoring state
agai n, the 5si nul t andouaAdio rrfmmmmh.aa\ttmmmys)memaalc@@rdﬁ@g'ou@hd:yalm

transm tted. 24 I n
addi ti on, whenlt Heherein amfiter espibdcyadio penéonaitsbant:.entpnoseeﬂ*sedoas

t he channel i nformat i on of the sinultaneous information, the |ine
connection the sta}bl stae unsaidnradio rpersonal | stationnlindeconneetisn

5 the slot and frequency information into the relative sl ot
i nf or mati on fr"d?ﬁ‘ttlﬁg'- ) ‘t‘%%u’g‘FﬁW%‘ﬁ k’ﬁ’ésqala@lpr‘éfs’éhﬁl radio gedlion
makes a call tg transmt the resultapt_informatiop Thereby, there is

obt ai ned t he Ty SRS 12T ¢ fﬁ%quencyﬁ%%@?mf%f ferethadio
personal statign,can De, sl mplilied s o

6. A radio communication system according to claim
1, wherein relative position correction of the monitoring
slot and frequency correction which are generated due to
channel switching and the like of said radio personal
station are carried out in said radio personal station.

7. A radio communication system according to claim
1, wherein when said radio personal station line connection
controlling unit fails to obtain the channel information
for the simultaneous information on a call channel, said
radio personal station line connection controlling unit
coilects data on a control channel, obtains the channel
information for the simultaneous information which is sent
through the control channel, and restarts the monitoring
and reception in accordance with slot and frequency
information contained in the channel information.

8. A monitoring proceeding method for use in a radio
communication system including a radio personal station and
a radio cell station, said radio personal station being
able to monitor and receive a voice and data which are

informed at all times except for during a call through said
T T

ect Has Been Replaced
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10 and also a tine period required for the radi o personat—————station of
Interest to restart the nonitoring and reception Ci@'

short ened.
Al so, only when the radi o personal station__. proceed ﬂ n&mﬂmm"rg
Li

and reception state after 15 quitting the3farl, the Ii
controlling unit on the radio cell station side transnits the charinel

I nformati on ofradie telll aredvs,i KheveEn on at that tine. Ther eby,
there is obtained the advantageous effect that the unnecessary nessage
can be prevented from bénngatidamadidt ee¢ll?@tatiany af riakidonahamneladi o
personal stations which do not carry out the nonitoring and reception.
Further, whenmghagihgt uaid mamafgesqeedfoeqiendy and ssishdt adamls are to '
i nformati on are changed after having once transmtted the channel

i nformati on obet ksedi mandaagodaforaitifosr eiermel dentrnald inehnuti @gtores
controlling unit on_the radio cell station side transmts that,

i nf or mati on t 6hapeel infagmatienswidichsdst veedhda simHdangoualherinform

obt ai ned t he advant ageous effect that even if the nonitoring channel
- 25 - of-REREMELAPP aneous i nformation i s changed due to the

electric wave situation, the,radi .gersonal itation can . .
in said radio personal station, an information

channel storage unit stores the simultaneous-information-
channel information which is received from said radio cell
station; |

when said radio personal station proceeds to a
call state, a radio cell station connection controlling
unit of said radio cell station transmits the simultaneous-
information-channel information which is presented by said
information channel managing .unit to said radio personal
station; and

| when the call is quitted, a radio child line

connection controlling unit of said radio personal station
sets information of a slot and a frequency on the basis of
the simultaneous-information-channel information stored in
said information channel storage unit to restart monitoring

and reception.

This Sheet Has Been Replaced
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accurately nmake the transition to the information noni toring state.
5 Further, after having proceeded to the call state, the
| ine connection controlling unit on the radio personal station side
personal ly inquires of the associated radio cell station the channel
i nformation of the si mul t aneous i nforddat+on at that tinme. Thereby,

there is 10a@traided dhergd\nBtaoeore effect that it can cope as the

i ndependent tro it therew it i nfl uenci ng upon t he
existing i nipﬂoéfnéﬁlﬂ]gnCQWPm&'%ms‘g% Furthernore, the
correction of the relatiyes radidOSdrih@i@itibe Spotér (Dgcaloraand the
frequency 15 correction which are generated due to the channel sw tching
and the |ike $fstér) ragvinges sphatasieyi 6f sadicacelddsedtions (CS)t had
radi o personal station. Thereby, there is obtained t he advant ageous
ef fect that taeplutdalibtigeoflueadibotpersonalchhahébnswi( PShi, nghandat keritieia
can be prevented within the 20 radio personal station and hence the

i nfl uence uporadiheapersonatostabiosakP8e proceededfrom a monitoring

Furthernore, when the |ine_connection controlling unit on the radio
personal statSeatearPsateadbbtarateheeven duningl tharf erkdri Shef §ardine cell
simul taneous information on_the 25 call _channel, it collects the data on

the control cHedmEPD (CS) oBfainkerREt cREAAEI SHAFEFRAVRSN f5f fREormation
L TR S C AL T A R M
certain radio personal station (PS) to be returned back to
the monitoring state to the certain radio personal station
(PS) to be stored in the certain radio personal station
(PS). By adopting such a procedure, when the call state
- has been quitted, even if the certain radio personal
station proceeds once to a control channel, there is no
need of obtaining the information required for the certain
radio personal ;tation to be returned back to the
monitoring state. Since a time period for obtaining the

information is not required, the transition from the call

state to the monitoring state is immediately made.

Figure 1.



- 26 - the slot and frequency information contained in the channel

I nformati on. Thereby, there is obtained the advant ageous ef fect that
the normal operation of the |ine connection controlling unit can be
carried out and hence the failsafe 5 can be reali zed. Wi | e
the present invention has been particulpyky shown and described with
reference to the preferred enbodi nents, it wll be understood that the
vari ous changes and nodifications will occur to those skilled in the
art 10 without departing fromthe scope_and true spirit of the
i nvention. The scope of the invenFlon iis therefore to be det erfjm ned
sol ely by the appended cl ai ns. o MULT-MEDIACSERVER 1. A
radi o communi cati on sﬁﬁxﬂnincludlng ajradio personal stations and a

I

plurality of radio celly stations, said radi o pdrisonal station being able
to nonitor and recein a voice and data which drie informed at all tines,
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wherein each of said plurality of radio cell stations conprises:
a radi o channel managing unit for managing information of a frequency and
a slot which are to be used,; a radio cell station line
connection controlling wunit for managing a |line connection between said
radio personal station and the radio :ge}, station; and an

I nformati on channel controlling unit f&r Ystoring channel information used
to sinmultaneougly inform i_rLfornat i on, said radi g_personal
station conpri S®s: g =0 radi o pe%orﬁl st af¥ on |ine&onnection
control ling uni L\forﬁ’j marpagﬁg i ne con I_uctc'-lgon coftrol  befeen the radio
cell station apditherage gerepnal statcbo@ and = < an information
channel storagg uni Efoug@%@ t he chdfin i nfoomati on far the

si mul t aneous i pf or @i oﬁg@ﬁ@i S recei \@d fﬂrom tﬁe radi o Eel | station,
sai-d radi o cel s on Eg'mgaggmect i on gcdﬁi_r_gl_l_-f’-_'ng uni t _ﬁ@_e_tl ri eves, when
the radi o pers St at valara ¥ “channel

Stai-+oh j egd.s_x_aﬁall sta
i nformation st i N sai'ﬂ i nformati on £hannel cohtrollilng I{Jnit to send
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-28- retrieved channel information to the radio personal station, and
said radi o personal station |ine connection controlling unit sets, when
the call state is quitted, a slot and a frequency on the basis of the
channel information stored in said i nformation channel storage unit to
restart nonitoring and reception. A radi o conmuni cati on system
according to claim 1, wherein when sIdB/Ead frequency information is
transmtted as current channel information of the simnultaneous
information, said radio cell station line connection controlling unit
converts the slot and frequency information into relative slot information
froma slot through which said radio personal station nakes a call. 3.

A radi o conmuni cati on system according to claim 1, wherein only when said
radi o personal station proceeds to a gﬁpgﬁ ;3ng and reception state after
quitting the call, said radio cell ne connection controlling
unit transmts slot and frequency infornatlon for the sinultaneous

information at that ginme to said radio personal station. 4. . Aradio
conmuni cat i systenph according to claim 1, wherein when slot and frequency
i nformation @D | siwul t aneous i nformation is changed after having
RADIO ' '
PERSONAL _ RADIO
STATION 21acy)
| ( sTATION
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Ztransmtted the—stot—and frequency information for the I ul taneous

‘tnformation to ' m mnmnal station, said radio cel P&8ation Iine
connection conHmnjum "Eu B 29 t mts
the slot and frequendy i"nfdrmétion to,said Substiuteshesdml 8QeiabsH iﬁgﬂfn.

5. A radi o conmuni cati on systemaccording to claim 1, wherein after
said radi g personal station proceeds to the call state, said radio

per sonal Gl&d®Hn i ne connection control | ng unit inquires personally of

the radiq cell  stallQniieWeihnili¥adth HAREN SO NIALIR ad the

si mul t aneous i nf or nati on. . "0 conmuni cat 1 on system accor di ng

to clal Modec el & eh (AL |50 POSITLOM £07 T GF IR Ol dRAEiONENg slof
ency cor

and freqt rection which are generated due to channel swtching of
sai d radig, RErSMNR pSESALN L Lar Ib&IhPUiD1E €8I foribtdp gr@sonal

station. 7. A radi o communi cati on system according to claim 1,
wher ei n whese e Oa rash @e petid ot a Silai clonaté nenformedtabnaltonimesling unit.
fails to obtain the channel information for the simnultaneous information
on a cal Iwhmeeiml , said radio personal station |ine.connection controlling
untt each of said plurality of radio cell stations
comprises:
a radio channel managing unit for managing
information of a freqﬁency and a slot which are to be used;
a radio cell sﬁatioﬁ line connection controlling
unit for managing a line connection between said radio
personal station and the radio cell station; and
an information channel controlling unit for
storing channel information used to simultaneously inform
information,
said radio personal station comprises:
a'rédio personal station line connection
controlling unit for managing a line connection control
between the radio cell station and the radio personal
stétion; and
an information channel storage unit for storing
the channel information for the simultaneous information
which is recéived from the radio cell stationm,
said radio cell station line connection
controlling unit retrieves, when the radio personal station
proceeds to a call state, the channel information stored in

controlling _
said information channel managing unit to send the
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¥

“collects data ntrol channel, obtains the channel information for
the sinul taneoEE'lmmiﬂm'"uﬁH ich i's sent through the control channel,
and restarts t d reception in accordance with slot and
frequency information contained in thg chaSulkstituté sheet : 38 Octhber 2000 A
nmoni toring proceeding nmethod for use in a radio conmmunication system

I ncluding a radi,o personal statign and a radio cell station, said radio
per sonal Efaflﬁmtse.tﬁs 538&.?{1 RANBRCYndnFEEBRATECH §8i E8+4nE2daPa whi ch
are inforned at.all _ti.mes_except for during a call through said

30 radiBeEEPPa%tSFFgﬁ?nwﬁgFéPh, in said radio cell station, a

radio chagnel = managi pgaudi LofRIAGES: Sok! SUUPRYaBRY-81 8LOLoVE Elmar e O

be used, and an information channel controfTing unit storfes annel
informati@n whieeBihs a¥ted tQidl wh&angeyébﬁﬂn&e&&aow ebEBEESNto

in said radio personal station, an information channel storage unit stores
the sinmul theeeudli starent isadd radabngersbhalmetheionhildéhel gohaeeryed from
said radio cell station; when said radi o personal station

" proceeds ton&rolling unit inquires personally of the radio cell

station newest slot and frequency information for the
simultaneous information.

6. A radio communication system according to claim
1, wherein relative position correction of the monitoring
slot and frequency correction which are generated due to
channel switching emd—the-—like of said fadio personal
statign are carried out in said radio persénal station.

7. A radio communication system according to claim
1, wherein when said radio personal station line connection
controlling unit fails to obtain the channel information
for the simultaneous information on a call channel, said _
radio personal station line connection controlling unit
collects data on a control channel, obtains the channel
information for the simultaneous information which is sent
through the control channel, and restarts the monitoring
and reception in accordance with slot and frequency
information contained in the channel information.

8. A monitoring proceeding method for use in a radio
communication system including a radio personal station and
a radio cell station, said radio personal station being
able to monitor and receive a voice and data which are

informed at all times except for during a call through said

REPLACEMENT SHEET
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“ call state, a _radi temi i On connection controlling unit of said radio
~cell stati ozu mtn \ “3 mul t aneous- i nformation-channel information
~-which is pr POy wsasd =1 nformati onchapnel .control |i ifet gp
‘radi o personal station; and - 130 Me%@ﬁag@&ﬁhq% ';ﬁ ﬁ]cé‘aPegZ?’S’ i 0
child line connection controlling unit of said radio personal station

sets inforpation gf E glot and a frequency on the basis of the
si mul t anE3GE%i AESF nBERbROR ha¥A8T e+ Af or mati on stored in said information

channel storage unij L0:£eSI#4 OB tOLhPPon2nd FESER!iMnel

managing unit manages a frequency and a slot which are to

be used, and an information channel controlling unit stores
channel information which is used to simultaneously inform
information; |

in said radio personal station, an information
channel storage unit stores the simultaneous-information-
channel information which is received from said radio cell
station; |

when said radio personal station proceeds to a
call state, a radio cell station connection controlling
unit of said radio cell station transmits the simultaneous-
information-channel information which is presented by said

controlling

-information. channel maraging unit to said radio personal
station; and

when the call is quitted, a radio child line
connection controlling unit of said radio personal station
sets information of a slot and a frequency on the basis of
the simultaneous-information-channel information stored in

said information channel storage unit to restart monitoring

and reception.

REPLACEMENT SHEET|
18 OCT 2000




