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digital nobile comrunication systemis essential.

| nci dent al | §, Deseription efitheReior #obi | e conmuni cation system e.g., the
Recently, information communication technologies have rapidly

10 developed. In particular, the mobile communication technology in radio
communication field has remarkably rapidly developed as well as the
optical communication technology in the wire communication field.

The mobile communication is commonly categorized into a
commercial communication and a non-commercial communication.

15 Among the former communication, there are typically laid a cordless
telephone, a portable telephone. Among the latter communication, there
are typically laid a taxi radio communication, MCA (Multi-Channel Access)
land mobile radio communication system, and a public business digital
mobile communication system.

20 If there arises a disaster, the public business digital mobile
communication system considerably serves for transmission of information
on the disaster, in contrast with the other communication systems or
networks which might malfunction. Accordingly, the disaster
communication which is mainly performed by a base station and mobile

25  stations communicating therewith, is essential.

Incidentally, in a conventional mobile communication system, e.g.,

the public business digital mobile communication system, the
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any conmmuni cati on anong any base stations. I'n general, base
stations ar goiesl dtaciegd on tops of nountains in order to gi ve Iarger
base station zones, which preferably do not require the presence of

any person. |n cGoaanueicationthetwbers e mokile stasioneand apotherimubite stationt ure 20
i mune to a failure or a fault. In a disaster, however, in the
case where rémpreesoxpatlsvia twebased stations and onej contied statdon.a Persexaguplei on and
a control statiaon, even thou%h t he base station functions regularly,
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|nvention tg RLAY A% 2rix' Jhobile station and the latter mobile station

simultaneously exist in the first base station zone, the communication
therebetween requires a path like the former mobile station - the first base
station - the control station - the first base station - the latter mobile

15 station. In other words, the control station serves for any communication
among any base stations.

In general, base stations are positioned on tops of mountains in
order to give a larger base station zone, which preferably involves no
person. In consequence, the base stations require a simple structure

20 immune to a failure or a fault.

In a disaster, however, in the case where there occurs a break in the
line between a base station and a control station, even though the base
station regularly functions, mobile stations simultaneously laid in the base
station zone of the base station fail to communicate with each other.

25
SUMMARY OF THE INVENTION
It is therefore the object of the present invention to provide a digital



nobi | e communi cati on system which 1s capable of elevated reliability.
The present invent iIﬂiQSlIe@tlH%;[IgeS’*ﬁo a digital nobile comupication system |
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conmmuni cation circuit radiating the signal received fromthe nobile
station to eanmindicsuee detwest theomiobils station landfanother tiobilewdtation daik i ons
over the base station zone of the one base station. Anot her

i nventi on r it ehesf the bast gfiatian zonbidf ¢he bases statiin amd thebase statRd zane ch a
base station carries out radio comunication with a nobile station
laid in theoboseofother base statiars vina tandrolsttatipn serving dspamuppenlayeni cat i on
bet ween the nobile statign and another nobile station laid in one of the
base stha sustemorpmpisinge base station and the base station zone of one
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layer, the syst efnlESnfiReIyIsipm eircyit nopifering a line bptwean a?“:ﬁﬂ?‘h?tﬁg%é‘ si gnal
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station zone of the base station; and a line switch circuit actuating the
15  signal return circuit in response to the line switch signal.
Another invention is relate to a digital mobile communication system
as set forth in claim 1, further comprising a communication circuit
radiating the signal received from the mobile station to carry broadcast
information to all of the mobile stations over the base station zone of the
20 base station.
Another invention is relate to a digital mobile communication system
in which a base station carries out radio communication with a mobile
station laid in the base station zone of the base station and repeats
communication between the mobile station and another mobile station laid
25  in one of the base station zone of the base station and the base station zone

of one of other base stations via a control station serving as an upper layer,

the system comprising a signal return circuit returning a signal received



base station zone of the base station, and a control station exchanging the

signal with the bas%ﬁ%}g@B%Rﬁ%{:&pon data for managi ng the

comuni cation, 5 the|ing conpri si ng: [H=Toley) Cirguit
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circuit transmtting

circuit radiating the signal toward the second nobile station;

and a perm ssion/inhibition circuit inhibiting the transm ssion circuit 10
fromtransnjtti t he.signal to the contral atio d permitting the
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accordi ng tamagr e%}#gﬁh. BRI EF DESCRI PTI ON OF THE DRAW NGS 15

Fig. 1is a Buni ng a base station according to the first

enbodi nent ; 1.g.:.2 1.5 | | | accor di ng
to the second Ande%%dgxle?m%&ehﬁmﬁ gé et @.?Sm %g irgoﬁa}?%s}g?}]g{rhhgﬁg%ﬁng a
publ i ¢ busi di g Ha§ iBAMHALARAE OF S¥AAEThr communicatiohl 9- 4
is a di agraﬁfsgﬁxgwh%hgﬂbn%yga?iz%ﬁeﬁ n t_ﬁe sa%e bage station : zone;

Fig. 5 i85 apeidicad aMheboNiil smvnaadid 8econd! MoBile dithfieh Hdth kESfhich
stations; and 25 Fig. 6 is a diagram show ng communi cati on between
di fferent cgrd 18 in the Isdsetdtation zone of the base station, and a control station

-5-

exchanging the signal with the base station based upon data for managing
the communication, the base station comprising:
a receipt circuit receiving the signal from the first mobile station; a
10  transmission circuit transmitting the signal to the control station; a
radiation circuit radiating the signal toward the second mobile station;
and a permission/inhibition circuit inhibiting the transmission
circuit from transmitting the signal to the control station and permitting
the radiation circuit to radiate the signal toward the second mobile station,

15 according to a request.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a diagram showing a base station according to the first
embodiment;
20 Fig. 2 is a diagram showing a base station according to the second
embodiment;
Fig. 3 is a diagram showing a public business digital mobile
communication system;
Fig. 4 is a diagram showing communication in the same base station
25  zone;
Fig. 5 is an diagram showing communication between different base

stations; and



DESCRI PTION OF T MVENTS Hereinafter, the
preferred enbodi nents of the digital nobile comuni cation system

according to the priaseatHisBY@aREARH W || be described in

reference to the ac G w ngs-5-5 Priorfto'e '
preferred enbodi nen (! Mu lE busi ness di gi tal Aa¥

conmmuni cati on syste I fly discussed for easy under st an
of the invention. In Fig. 3, the control station system 300

mai nly incorporates g plurality . of base statjon syst. 200, .and al so
each base stati %859% é#@wmﬁhﬁw&@m%ﬂ?%%t’%@v%“p‘i@g?mt%9“6¥°qbase

systens 100. The basic system 100 incorporates a base station 20

and a pl uraW“f’.&?nSf nobil e stations 1 disposed in the base zone of the
base station 20. The base station 20 controls the plurality of nmobile
stations 1 to allow their conmmuni cations. In noving or stopping, the

bi | taty | ' | Typical of th bi |
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di sposed in its base 20~ zone. Such~a construction serves to enlarge the
service ar em détaiiirith rbRence to theSdcdempadiitig dbawilgh] € communi cation system

I s avail abl e. The control station system 300 incorporates a
control center ZPriando @xplaining theapréfgriell dabedisiaitsothe pabhimb2Binesshe
control center 22 controls each controls station 21 to allowit to

manage t he digital shabile wengfupicatiodesystem wall2be hyiefly aliscussed for easy
Subsequently, the operation of the public business digital nobile
conmmuni Hat i wrderptarstingiof thinveasion bed. First, the signal flowwill be
"o In Fig. 3, the control station system 300 mainly incorporates a
plurality of base station system 200, and also each base system 200 mainly
incorporates a plurality of base station system 100.
The basic system 100 incorporates a base station 20 and a plurality

15 of mobile stations 1 laid in the base zone of the base station 20. The base
station 20 controls the plurality of mobile stations 1 to allow their
communication. In moving or stopping, the mobile stations 1 carries out
their communication. The typical of the mobile stations 1 is a portable
telephone and a PHS telephone.

20 The base station system 200 incorporates a control station 21 and a
plurality of base station systems 100. The control station 21 controls each
base station 20 to allow it to manage the mobile stations 1 laid in its base
zone, Such a construction serves to enlarge the service area in which the
business digital mobile communication system is available.

25 The control station system 300 incorporates a control center 22 and a

plurality of base station system 200. The control center 22 controls each

controls station 21 to allow it to manage the base stations 20 laid in its



descri bed. As shown im Frg.—4,—+t—+s assuned that the data D includng the
ID (ldentification I%gégh)p of the nobile station 3 is transmtted thereto

fromthe nobi | e ¢tdias Heen RdpRcedat a DI is sent to trgbf QN
21 via the base I . comfol station 21 zﬁis’gg %ﬁgg@?gg

station zone in whic [ EstationSis di spoged at.] tdidt h
reference to the position tration information 13 based upon the ID
affixed to the data D . Since t he destination nobile station 3 and the

origination rmbiize station 1 exist in t he sane base station zone, the
control staf’?’b'i’l’o %%t urns to the base station 20 the data DI, and is
forwarded to the ' | | St aj . . 9%\511 Fig.
5, it is now ass§§e§%‘£‘*‘%§d§? knl%l gggéé{%@hwb{ ﬁﬂ? ﬁ’euq}% Bgsmess (ﬁ%ﬁpﬁo [ ﬂeéq
station 4 i Bhfibs 0 bipk &t STRS el fdROWHIP be
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base SHatdriied?0 . AsTHRowR A Pig. A ¥ iPBsAImEEtRAt $hé datd DE indladingh zone
in which the nobile station 4 is now di sposed, with reference to the
posi ti ons r eghs TDadentifibatiom Datapbf e bbile tatiohad is teinsdietedtmréwched to
the D2. As a result, the control station 21 sends the data D2 to the
base st ati ofrod8thé Mobileatationd. t Mhe data bl semt b dhe oonttol station 21 via I n
Fig. 6, it is assuned that the data D3 having the ID of the nobile
station X i the basesstiationdQ. héPhe @ntrdmtatien 2dldtects the base Statimezaneoinl e 20
station X and the nobile station 5 are controlled by the respectiyve control

station st ambaelsthe moabileistatinn Jiistlaidat prescaht with neferenee to she positiosn 21
i the b tati 23. Th | tati det ect.s t.h trol
2 o 7 e e 2 n UF 150 Shes i T, BRSNS RS
Cor ad® onSinge the Arstation moblie eon BAmiLHNY origtting Hobde SHEOR dnt [ o
tati 21 t dat D3 t th bi,| tati X,
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reglstratlon I nformati on represents e ase statiton zones I n which

a nobi | e stationak$hown ingi*@pe,s%s%@sluﬁea 1580 thOHatl BRIPRE the THbLihet he

nobil e station is di sposed.
mobile station 4 is transmitted thereto from the mobile station 2. The ID

15  attached to the data D2 is transferred to the control station 21 via the base
station 20. The control station 21 detects the base station zone in which
the mobile station 4 is now laid, with reference to the position registration
information 13 on the basis of the ID attached to the D2. As a result, the
control station 21 sends the data D2 to the base station 23, thus reaching

20 the mobile station 4.

In Fig. 6, it is assumed that the data D3 having the ID of the mobile
station X is transmitted thereto from the mobile station 5. The mobile
station X and the mobile station 5 are controlled by the respective control
station stations Z and 21. The data D3 is sent to the control station 21 via

25 the base station 23. The control station 21 detects the control station Z
having the base station Y by which the mobile station X is controlled at

present, referring to the position registration information 13 based upon



Regi strati on of positions—of—nobite stations is carried out as follows. 5

Regi stration is performed upon turning on a nobile station and upon

novenent of the nﬁﬁllsISheesH:aBb@ licedn one base station zong T N R Fﬁ
station zone, which|g ition-registration si gng %@iﬁ?ﬁ g
station radiates. tion registration signaks.ar ted By

t he position managenen r 30 (see Fig. 3), wherein no other center
or the like exists. The position managenent center 30 detects the

eqi strati ot i tacteddosds ey ohpe controf Sation BF RebdS bt date R .

di saster @1 the i en a base station and a control station.
In such a c§% §115(§’g{i%11 xﬂeegl stration signal radiated by 15 the base
station cannot 1 gaghel ORIl bhaoHINAARHRA, REOHELAN AOIARAGIA bt

in registering t posI causes the

communi cat i gy, gg)osgﬁgﬂ HPbéAcﬁ %ﬁﬁﬂ@nsﬂkﬁ)ﬂoseﬁdr 3 td%%l;)% P that ?ggitgﬁne of

t he base atlon unction I ‘ment >

Having bri féélymabﬁcl&ﬁ&%u&ﬁqa Rfbbdnts bwRicResSthalbibd atati®iPizofes a

communi cation system the base station according to the first enbodi nent
will behobleGtaies ubﬁha\eh aind Whizh of thb lkénfyeb stasionkithe nioliily stagioni n t he
publ i ¢ busi ness di gital nobile comruni cation system of the first
enbodi ment  jgtaid pier. aRegpidthation of pdsiigorsslp€muolsiby sthtidiseid caericlvotitasd, and
the signal returner 10. The line 25 supervisor 8 regularly nonitors the

| i ne bet weefollowingasBegisttatiom 8 pexforrhed upon wningbnafa mobilkistagien sends
the line switch signal S1 to the line switch 9 upon occurrence of
trouble in ané mptma mevegmenty of the kmphile ftatippcfrom anbasec patien zone to

- 8- I n n% The || ne SWtCE}gﬂ act ates t he signal returner 10 upon
recei pt 1&f &pgther b"rﬁenﬁt‘%wnt TR ?Wt H%Slflpﬁel%bﬁﬁéﬁ‘t\}?’%o‘%‘ 1 The

signal retu returns cal | request signal to the base station
zone of the£}!?3 §P3]P‘|1%ﬁtaémnra 13%8&n the call request si gnal is originated

casential Iy, 1 or POREAR SORREAo | Ay argngpleed LAMERERG CBS¥EoD, o, o
3 originat eﬂxa%g&rf&te'éeﬁt@ 3h! @B rigN2Y! Ghef@% M REn&P @éﬁl%!c or the like

exists. The position management center 30 detects the current position of

15 each mobile station based upon the position registration signal received
therefrom.

It is assumed that a disaster breaks the line between a base station
and a control station. In such a case, the position registration signal
radiated by the base station cannot reach the position management center

20 80 to fail in registering the position of the mobile station. This causes the
communication of each mobile station laid in the base station zone of the
base station to malfunction.
<First Embodiment>

Having briefly discussed the public business digital mobile

25 communication system, the base station according to the first embodiment
will be described below. In Fig. 1, The base station 6 for use in the public

business digital mobile communication system of the first embodiment



station 21 via the—base station 6. Thereby, the control station 21 confirns
t he position of the nobile station 2 to send the call request signal to

the nobile st at uﬁi@s}%et\ﬁ ase station 6, whereb )
the nobile station 2 > %ﬁt‘élle&{atlon 3 is es| &S SitERT. HAS BEEN

However, the expl anat proceed on assunptijpn t h8EPEAGHY
there occurs a break tween the base statio ol
station 21, there is or|g| nated a call request signal by the nobi |l e station
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station 2 and bile stations 4 are controlled by the respective

base stati opguenend (/ upﬁﬁ receipilicfCtlfs dthea kavech ishimdlaSe froad ithe Bine
essentially receives the call request signal 25 and sends it to the

control st agimervisbr 8\heFlebyignad reairner dGuastirss gralll sdymeist] signal tbethe
transmtted to the nobile station 4 fromthe control station 21 via the
base sbasd etation zone of the base station 6, when the call request signal is - O-
The break in the |ine between the base station 6 and the control station
21 prevent soagmatedbﬁta/mehﬂen@atmblal@tbemm-on 2 and the nobile station 4
from bei ng XStabl I sh Here, the line supeyrvisot, 8 detects {E& br eak
to sendl® he s idircusopd above, gasentidly, §ox exampplee acalk request @Sﬁﬂ cei pt
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However ,

confirms the position of the mobile station 2 to send the call request signal
to the mobile station 3 via the base station 6, whereby the line between the
15  mobile station 6 and the mobile station 3 is established.

However, the explanation below will proceed on assumption that
after there occurs a break in the line between the base station 6 and the
control station 21, there is originated a call request signal by the mobile
station 2 to the mobile station 3. In this case, the line supervisor 8,

20 having already detected the break, gives a line switch signal S1 to the line
switch 9, which actuates the signal returner 10. Upon actuation, the
signal returner 10 radiates the call request signal toward the base station
zone of the base station 6. Accordingly, the line between the mobile
station 2 and the mobile station 3 can be established.

25 Hereinafter, it is assumed that there occurs a call request signal
from the mobile station 2 to the mobile station 4 after there occurs a break

in the base station 6 and the control station 21, in which the mobile station



call request signal _designates the nobile station 4 positioned in another
base station zone, that is the zone of the base station 7, the |line
ezlaaegld the nobile statign 4 cannot be

bet ween the nmobil e THdshes ﬁPAiL é
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the line between the base station 6 and the control station 21. Then,

t he | i nes sugsityblstati8n F1avh e dakeathtigietect ed the break, sends to the line
switch signal S1 to.the line switch 9, which actuates the signal returner
10. The si gTthé bretkrimethel Dincabbtateen theebasd statbop@sanditheatomdydr t he
base station 25 zone of the base station 6. The ID contained in the

radi at ed castativaq@@ girevents a slinm bletwear ithe enobibe statton & sndt thenmobile t he
base station zone of the base station Y, whereby a call between the

nmobi | e st at station 4 foomkeingsistablishadi oblere, the line supervisor 8 detects the

-10- X cannot be established while the break | &t he_li ne between the
base stat i obregk to send the Hae ewitahosignakil &n the nerswiteh 9. Upon receipts
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comuni cati on between a nobi'l e station and another nobil€ station at has

moved into ffafRAEIPASTucst Rigl deSidRiatls fePbBile sPatidin Al Taftlin ARG Ni N.

base station zone of the base station 7, the line between the mobile station

15 2 and the mobile station 4 cannot be established while the break in the line
between the base station 6 and the control station 21 remains.
Moreover, it is assumed that after there arises a break in the line
between the base station 6 and the control station 21, there is originated a
call request signal for the mobile station X laid in the base station Y by the
20 mobile station 2 laid in base station zone of the base station 6. As
discussed above, the base station 6 essentially transfers the call request
signal from the mobile station 2 to the control station 21, whereby the line
call request signal is sent to the mobile station X via the control station Z
and the base station Y.
25 However, the transmission of the call request signal is prevented by
the break in the line between the base station 6 and the control station 21.

Then, the line supervisor 8, having already detected the break, sends to the



10" Therefore, tm to provide the disaster relief
activity as the Hasc busi ness nobil e comuni cati on system
<Second Enbodi nent> aﬂ' I"mem Replagedi naft er, the secondpes

publ i ¢ business digi e coaﬁﬁﬂlcatlon syst
with reference to Fi base station 25 for

busi ness digital nobile comrunication syst em accorarng secotid
enbodi ment is provided with the comuni cat or 26, which is the feat ure
t her eof whil.e the, ot he onen func ns are the s s those
of the fi rslmﬁn%’&&?réﬁ 2‘i';ﬁtgo Ig’lﬂetﬁ‘@t"h S, thlae E%teﬁe&%eﬁ’lglt first
and second enbodi S 0 det

The communi & mgg oﬁﬁ%r‘ﬁ ngfi% a%%q ﬁe%ﬁwssgo%%a]l pver t he

Chis funct i ¢SS eebif ?03\?595 ﬁi@gtt?%ezgtsa&té?* p ??ﬁ#re R Y :
Eﬁitahé’?tst.ng s AR iy S ORLE 4 RS, o

As discus Sﬁﬁh‘i{mé foftﬂ]!\%rﬁaéer sbtPorl' 7, bﬁvﬁ@f‘e gnat 5@1 IHebReOR MR M bR base

station 25 an e contr station 21, 'for the base station 25

transfers agiadion 2 aAHSEL mokiRAstatidn X'&ﬁnﬁ@lbbé Sst%bﬁbhéwvﬁtﬂér {1 hehkdnby the
nobi | e station 2 to the control station 21. The call request signal

shoul d r et ughp lifle betwednthddRie sthtibh Gidtlee @ntidlation 23treinains.25 fromthe
control station 21 to be radi ated thereover. The ID lying in the

radi ated cal | rejsdescribaghfdregping thesligibal tobilowbiimunicationnsydtelnsgfosed i n
t he base station zone of the base station 25, al | owi ng the

est abl i shnethe fifstt érabodimantt gives the following effevtsv €The isystiem epablessiieed t hat
there arises a call request signal_ by the base station 25 to the

mobi | e Bt at ¢ayamamication belstrencn guobile statiarnrni mnotber mobile; statipathathn t he

base statio and the gontrol,station 21. _The k does 10 al | ow

t he connectﬂ’é‘i Iﬁgﬁéﬂ? ﬁ%stfat@mmrwﬁng \?&H?@hr%néﬁ %&%L
detected t br eak,, sen hellne S o the | nes tch 9.
The | Fogoien the Gotikeol diaston fud P Thed) dafons, Mebusy, theradbhe Lot on

of the

enables the communication between a mobile station and another mobile
station that has moved thereinto or started to function therewithin.
15 Therefore, the system can serves for the disaster relief activity as the
public business mobile communication system.
<Second Embodittxent>
Hereinafter, the second embodiment of the public business digital
mobile communication system will be described with reference to Fig. 2
20 The base station 25 for use in the public business digital mobile
communication system according to the second embodiment is provided
with the communicator 26, which is the feature thereof while the other
components and functions are the same as those of the first embodiment.
Accordingly, the difference between the first and second embodiment will
25  be explained in detail below.
The communicator 26 communicates with a mobile station laid in the

base station zone of the base station 25. Upon occurrence of a disaster,



signal returner 10, the ID involved-in the call request signal is radiated
over t he base station zone of the base station 25. ggxmn&e—-t—he—l—g———-d
desi gnates the 15 mbhdeﬁ{asB&hRWCQ di sposed in the baséTHISSHBE HABSELH

t he base station 25, ect i-dd bet ween t he bafe st REPQACES and
t he nobile station S\Mm st abl i shed. trraddi-tTomT0o T he
effects of the first he digital nobile conmuni cati on
system provided with the comuni cator 26 accor di ng to the 20 second

Stati on-to Db vt ehahfBE. R ARG e AFle PARCHRTGRE L8R5 (e
base st at i %@aﬁﬁg?mmmgfbatsgt\é?@%&g ot U B o 9 Pl lchitd T

bet ween con ase St I on n conseque

t here Occurﬁﬁﬁm&tmn%rfﬁggfsﬁst%r fsdan tﬂl[,blpé) kRng. tO instruct a m)bl | e

station on I sas o carr roadcast i nformation on

the disaster to gl fisehedoiCabbRe! ifethere ariseh o' B¥aak in the line betwéerfled her
embodi ment, this systemis available for direct

-12- 5  baeP N6 2bi A1 ehoatitdletanbh 123, fdrodtammpsleptheBisd stagion28 di r ect
communi cati on neans that the nobile stations can nmake nutual

communi cat itesnsfeihaeadhrejuest signalufol theemobile atation & otigmdted hysthd i on,

wi t hout the control of the control station. 5 For this purpose,
the base stmobitmsation Bde thereutightstation @1t Mheetall request sigrad shoghdl from
one nobile station, a radiation circuit radiating the signal toward
anot her nolreturns tetthe rbasgnstasion: zenariof $he rbaser stationt Zérfmnt thengontrel

signal between the base station and the control statjo

addi tion, whetiomsd $e e aaadlgmsi/ itheepoxen o r Fhe 1] %éymshubrche rr@dmedmll At 10
anytinme, the request for ni cat i ayai l able. An o tor
makes 10 TeggestcagRal spestfios e HORS § %@E@éﬂn t}(\ﬁé)q@srsﬁmw ¢ i bi ti ng
inhibits t r.ans on CI cui mtra tting,the signal to the
control 35?3353%“10“%33* taRgs fa&)&ﬁs ?%H]%ﬁ?’?‘n‘fq% % di ate the
signal t owar d a'i-fow&rerml{s a%sumed that there arises a call request signal by the

base station 25 to the mobile station 3 after occurrence of a break in the

line between the base station 25 and the control station 21. The break

15 does not allows the connection. However, the line supervisor 8, which has

already detected the break, sends the line switch signal S1 to the line

switch 9. The line switch 9 actuates the signal returner 10. After the

actuation of the signal returner 10, the ID involved in the call request

signal is radiated over the base station zone of the base station 25. Since

20 the ID designates the mobile station 3 laid in the base station zone of the

base station 25, the connection between the base station 25 and the mobile
station 3 can be established.

In addition to the effects of the first embodiment, the digital mobile

communication system provided with the communicator 26 according to the

25 second embodiment gives the following effects. The system enables the

base station to control communication among the mobile stations laid in

the base station zone thereof, even though there arises a break in the line



station directly—315 The system enabl es the base station anytine to
control the direct conmuni ca I on anong the nobile_stations present in
t he base station z h""etHaSB there arises a breaiFHpsnqum ﬂAS‘EEEN

bet ween t he control 2bhase station no As
descri bed above, in b| | @ comruni cati on smem&

first and second enbodlnents returning a call request signal depends upon
the condition of the |ine betmeen t he base station and the control station.
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- 13- depar romthe principle of the invention. Therefore, the

i nvention shoul dipeshadeesbafbdifehfiClthie &)dtemOSs! RivRilgBlROdHEEigeind

nmodi fication to the shown enbodi nent’s whi ch can be enbodi ed wit hout

departing fggfitdiiedtidCambag Othd hﬂobﬂﬁeﬂtdtﬁihsa%tsﬁhyf @ithé. IThd hdirgqtpended
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communication means that the mobile stations make mutual

communication each other through the mediation of the base station
without the control of the control station.

10 For this purpose, the base station provides a receipt circuit receiving
the signal from one mobile station, a radiation circuit radiating the signal
toward another mobile station, and a transmission circuit transmits the
signal between the base station and the control station.

In addition, the base station provides a permissionfinhibition circuit.

15 At anytime, the request of direct communication is available. Operator
makes the request. According to the request, it inhibits the transmission
circuit from transmitting the signal to the control station and permits the
radiation circuit to radiate the signal toward another mobile station
directly.

20 The system enables the base station anytime to control the direct
communication among the mobile stations laid in the base station zone,
whether there arises a break in the line between the control station and the
base station.

As described above, in the digital mobile communication systems of

25 the first and second embodiments, returning the call request signal
depends upon the condition of the line between the base station and the

control station. In addition, returning the call request signal independent



1.° In a nobil e communi cattom system i ncl udi ng a base station handling
a signal for comuni L.on and _a second. .

&ﬁa&i tween a first nobile station and_ e
nobi I'e station both Qepmidhiias it &P °§posid in the base stk SHEETONS 8EEN he
3 | exchdngi ng the signal whkhy Adis) base
ation conprising: S S~V - Y I oV S

base station, and a ;

station based upon dat .

circuit receiving the signal fromthe first nobile station; a
transm ssion circuit transmtting the signal to the control station;

and o Dol o G RR G RN AE B VAR (e TRRENY, B ' o

circuit froﬁhéi‘h@@ssméifdtl%ﬁigaeco%ﬁ cattfbrf[%%ttfxﬂm rol station and permtting
[ "' to

the radiation circul 0 radi ate the sign ward the second nobile

station, accordi Wh&leo tHe MSIA4ERT iﬁ{’%lﬁﬁ% (HAZE bbb EHBAGEdd §n Oferds BF e €NCE

of troubl_e in a e bet ween _the_ ase station anpl the control sta_tion.
2. A di gptcthrrel Rinhodifiemy fih%&éﬁ]ﬂﬂz faflitee hhRittdrneddedstanding Wheddofy of

base stations, each base station having a zone correspondi ng thereto, any
one of g hejtbglsrulgtisd lappBedigicdotlnaPtiy enwintiar ean e ebibodRd & GARBWRI cat i on
with a nobile station disposed in the zone corresponding to the one base
station, anwapewithadpkipheting froepehe primcipiowl the idviemtiobet Videnefobe thwbi | e
station in the zone corresponding to the one base station and anot her

nmobi | e st at inventisheshadld benunderstombité dncludei alh possidles podwdimentshandone
corresponding to either the one base station_ or another base station, via
a control swadifinatiosr t0 the sbown embodimentsr whiche cay hecpmbodind withput a

| i ne supervision cifcuit, nronitorin l.i ne between the, gne_base station
P &eparting ﬁom the principle o? tﬁe 1nventti)on as set forth in the appended

10 claims.



and the control—stat’r‘&f‘f‘cfﬁ’éﬁéﬂ?a line switch signal for switchi ng t he

| i ne upon detectl ce of trouble in the I|ne
signal return cir nm lﬂmﬂnmw sign recei ved fror §tS§Jg +
e

station to radiate i gmal Sover thé he correspong
of the base stations; and a comruni cation cirquit

broadcast information to all of the nobile stations in the zone
corresponding to said any one of the base stations in response to

reception W g(ﬂgAﬁWEtIffSS' gnal . 3. A digital nobile conmunication
STh

system co a'control station; a plurality of base

stati ons, ePC%EﬁéLEaPﬁ:%ﬂ%mgﬂ aflof 8terP 1 SHEH Bkel d18ti6h QarAlY one of

t he base statio ein carryirng out |o conmuni cation with a

mobi | e st atdxﬁ%a@i&é&ﬁﬁﬂlméhtﬂiﬁw%”@mdb‘i’fers%ﬁﬁgﬂ%iﬂgmtﬂxesl?ds@ SatioR26nef the
base stations, bei ng capabl e of repeating conmuni cati on between the

nobi | e st atdf(%he'Hhsb heatien Qndorepeatiosh Memichticd Pettvaenofle bbilbetires
stations and a destination nobile station, when the destination nobile
stati onsi s gidansiierimobihe stativg ndd Iilesmertfflthg Hage asthtien zone of ahy base of the
base stations or another base station, via the control statlon serving as
an upper | afationwinr @ierbadeestation zohe of aneé ofi otherdase sthionsnia Arcombioth t he
destination nobile station is presently disposed, with reference to
position r @gauomemngmftmmardayembeaysq@mwcmnﬁsmg cat | on data
transmtted to the control station fromthe ope bi | tion, the

i dentification daline SHREXVISIOR(rouemapitoring & dine gn St agp station 5

||ne super vi nCer |t ernltorln |neb ween baS atlon
ana t he ComIbIeFORErs R o] &0 BFERAe & HP v ar el TSP B IS R0 g t he

i ne

10  upon detection of a break in the line;

a signal return circuit returning a signal received from the mobile
station to radiate the signal over the base station zone of the base station;
and

a line switch circuit actuating the signal return circuit in response to

15 the line switch signal.

2. A digital mobile communication system as set forth in claim 1, further
comprising a communication circuit radiating the signal received from the
mobile station to carry broadcast information to all of the mobile stations

20 over the base station zone of the base station.

3. A digital mobile communication system in which a base station carries
out radio communication with a mobile station laid in the base station zone
of the base station and repeats communication between the mobile station
25 and another mobile station laid in one of the base station zone of the base
station and the base station zone of one of other base stations via a control

station serving as an upper layer, the system comprising a signal return
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upon detection thereby of an occurrence of trouble in the line;
a sjgnal return ¢jircuit returning a signal received fremthe-ore-nobrie
station to radi at gfik "ﬁumﬁmlﬂm t he igne correspondi%stﬁﬁfﬁ@;@n@%
station; and 1 i ircui tPactuating thd si gnBEPKAREDrn |}
circuit in response to the'lihe switch signal so that en the T11ne
supervision circuit detects the trouble in the line, the signal return
circuit radiates the signal over the zone corresponding to the one base
station wt i T L§ i 1R At iond . ' 4.
The digital mﬁ%&%ﬁtlrg&?olﬁr;ﬁ%% %%nfag%eés&;ﬁ&em acctgrg .%%ﬂ‘% cs)}‘a‘r}([:tll(?aflpfrtné)g,%i tgbéxlen t he
l'ine super viighalordy (el Base sBatioh 95 of feBdbe@tativhl . and line switch
circuit are disposed at the one base station, and in response to the |line
switch signal, the signals is radiated fromthe one base station over the
zone correspondi ng the one base station wi thout transm ssion to receipt
from the co#trid ashebil®somimanyatien systent heclediggad base station handling a

)
D

5 signal for communication between a first mobile station and a second
mobile station both of which are laid in the base station zone of the base
station, and a control station exchanging the signal with the base station
based upon data for managing the communication, the base station
comprising:

10 a receipt circuit receiving the signal from the first mobile station;

a transmission circuit transmitting the signal to the control station;

a radiation circuit radiating the signal toward the second mobile
station; and

a permission/inhibition circuit inhibiting the transmission circuit

15 from transmitting the signal to the conmtrol station and permitting the
radiation circuit to radiate the signal toward the second mobile station,

according to a request.
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