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The pr esent Wﬂen‘%“o'n | at-es—t-6—cell3ar- t el ephone systens, and
particularly to the prWliSi SHEEFT HAS BRthni cat.i on path betvieen a nobile
t_él-ephone 5 and REPCACHDUI ar teI epﬂone cal.l - swi tch| ng syst em A
cel |l ul aL. te: ephone sys Em ;‘Ia\j\hd ] ... systemof "cells" which are
geogr aphi cal areas, each o ich is t

radi o base station. AsALTRENADIYE BDW %ﬁ?@@ ﬁ%%@ﬂfﬁﬁpﬂoﬁamlﬁer

:adl o] . contact is 'handed-over' from one radi o base station
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i ncreases, the provi sT'?)e Bﬁ‘esg'(‘:tce'[r)' en‘ﬂ?or* felatasIto E?LIBGIQJ f tyﬁgf gggtf%\wsée atng

subscri ber s becgdrtisulanyg teahe podvision foﬁlaceld»mnmalclahencbmlmhétWeen a mobile telephone
) 5 and a cellular telephone call-switching system. A cellular telephone system has a
system of “cells” which are geographical areas, each of which is associated with a
radio base station. As the mobile unit moves from one cell to another, radio
contact is ‘handed-over’ from one radio base station to another.
~ As the usage of mobile telephones increases, the provision of acceptable
10 quality of service to subscribers becomes increasingly difficult as the demand for
radio channels exceeds the availability of channels allocated to network operators.
The allocation of radio frequency (r.f.) spectrum to. different services is carried out
by national governments which operate within the framework set by the WARC
_ (World Administrative Radio Conference). Furthermore, expansion of the allocated
15 band béyond a certain size would cause technical problems for the design of
mobile telephones. In particular, there would be the problem of providing effective
broadband frequency synthesizers, r.f.-amplifiers and antennas.
It is an aim of the present invention to overcome the aforementioned
problem by providing an additional communication path independent of the system
20 of cells of the cellular telephone system. It is known to provide a cellular telephone
which is also capable of operation according to a cordless radio standard {e.g.
DECT) tb a nearby radio base station, dedicated to the user or a specified group of
users. However, such syst‘ems also require their own-allocation of radio frequency
spectrum, and so they do not. overcome the fundamental problem of limited radio
'25 spectrum.,
| According to a first aspect of the invention, there is provided a cellular
telephone system comprising an additional communication path independent of the
system of cells of the celiular telephone system, between a mobile telephone and a
mobile telephone call-switching system, the communication path comprising an
30 interface means for providing a communications connection between a mobile
telephone and the cali switching system so as to by-pass the telephone's radio
antenna. _
In another aspect, the invention comprises an interface apparatus for .

providing a communications connection between a mobile telephone and a cellular
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radi.o channel s exceeds the availability of channels allocated to network

oper at ors. The all ocation of radio frequency (r.f.)
spectrum t o WOPT/as4e2t services is.carried out PET/GBITINIA
gover nnents whi ch oper mewor K set" by the WARC

(World Adm ni strative QEE%VEBJEH‘ Bhéw Furg herrmre expansi on of the
al | ocat ed 1b  barRERLACEThd a clertai n size weul d cause technical
probl ems for the design of nobi | e tel ephones. In

particular, t h@hphmemlltswtt:wqupmefnpmbvmang the ftelephone's radio antenna,
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It is an aimo present "I nv to overcone orementi o
probl em by with a cellular mpbite,/teléphgpnena sedond onameatomnfan rdonaeetmg tmi #pparatus

mdependent of th stemof. cells of t . 20 C el e
Gystom Tt is e IrEay ok 80 TafnsLfef sxentnsine sAcipeReh and Hers SiabRl Via
of operatlors amecyedbﬁgcbﬁn@ctaﬂrdl ess radi o standard (e.g. DECT) to a nearby
radi o base ation, or to a fixed (PSTN) |line dedicated to
the user or a specified fé‘ﬁ’i‘ﬂb agpets dhe invention comprises actalephene der ?h‘éﬂ“‘“af

| att t d \V/
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Eur opean pat ent plication 8 (Nokia), bo
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the f!xed net one p n@&c‘)ﬂs%ﬁ' Hafd] signals therewith, W%ﬂvggenﬁh r#eql.l:)ency

identity (telep requiring ca Iversion arran
set up to d0 owansceives sircuitrybier conpling taitheTprocessing sirsuitry anpdxebanges baseband
require their

and so they do 3?8?'1 Fnel- dath. siena's; Ra’gﬁ tgp:2 BhodeBfthg cicGRHS Heludifs $héand for

detecting whether the externally accessible connector is in communication with a
complementary connector, and switch means under the control of the processing
circuitry to disconnect the processing circuitry from the transceiver circuitry when

15 the externally accessible c_:onnectof is so connected. |

Preferably, such a telephone includes r.f. circuitry for transmitting and
receiving speech and data signals, and a further externally accessible connector
and switching means, wherein the switching means is responsive to a signal
applied to the further connector to disable the r.f. circuitry. '

20 in a further aspect, the invention comprises a method of connecting a
mobile telephone to the call-switching system of a cellular radio system comprising
the step of establishing an additional communication path, independent of the
system of cells of the cellular telephone system, between the mobile telephone and
a fixed part of the cellular radio system.

25 The interface apparatus may provide a communications connection to the
mobile telephone for baseband speech and control data signals. In this case, the
interface means may comprise a modem for transmitting the speech and control
data over longer distances. The modem may include diallin_g means so that a
switched network, e.g. PSTN (public switched telephone network) or ISDN

30 (integrated services digital network), may be used for the communications path.
Alternatively, the communications path may comprise a fixed point-to-point signal
path. This could be a leased line, a permanent ISDN connection, a cable television

{CATV) transmission line or a microwave link.
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probl em of limted radio spectrum 30 According to a

first aspect of the invention, there is provided a cellular te
syst em conpr iWPRIBP8MH2addi ti onal communi cation path i ndependent o¥ tEemoss,
system of cells of t he cel:t ular teI ephone system bet ween a
mobi | e tel ephone and-a cellular tel ephone cal B- - - swi t chi ng
system the communi cation path conprising an i nterface rreans for providing

fhe cell ul ar el ephondaiuapreseousts, S hbiibe ol FE} g,y banfaiRps Aidbaicy

mso as

by-pass the radfonppiieefbphones to the call switching system and the bandwidth of the
REPLACEMENT SH~EET . . ] . FEE, 199
AVENDED SHEET  commgpigations path is sufficient for a plurality of simuitaneous calls.
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1SEP 999 in order for the present.invention to be implemented with existing mlobile

5 telephone equipment, the interface means may provide a conneétion with the r.f.
circuitry of a mobile telephone, for carrying r.f. speech and data signals. Some
handheld telephones are already provided with an r.f. connector to enable them to
be used with adaptors for vehicle-mounted operation.

Preferably, the communication path includes a transmission line and the
10 interface means comprises means for connecting the telephone's r.f. circuitry to
the transmission line. ‘More preferably, the communication path comprises a point-
to-point microwave link and transposer means for transposing the signals on the
transmission line to the operating band of the microwave link and transposing
. signals received from the microwave fink to the operating band of the mobile
15. telephone and applying them to the transmission line. Thus, the telephone and a
- BTS (base transceiver site) substitute, providing connection to the mobile
telephone call switching system, may both operate with substantially unchanged
software. In practice, only the BTS software would need to be changed and then
primarily only in respect of the control of its freqdency synthesizers. However,
20 even this change could be avoided if a transposer means were to-be used at the
-BTS. If the "BTS" is connected directly to the transmission line, the transposer

means can be dispensed \'Nith.
Advantageously, the interface means provides a communications
connection to the transmission line from the r.f. circuitry of a plurality of mobile

25 telephones.

Preferably, the iﬁterface means is provided with user input means to
enable the telephone or ISDN (Integrated Services Digital Network) number of a
BTS to be entered. In the simplest case, this could merely be a numerical key pad.
However, the service provider méy wish to keep the telephone or ISDN numbers of
30 its BTSs secret. In this case, the interface means could be programmed with a
table of encrypted numbers. The correct number could then be retrieved and
decrypted on the basis of a postcode or zip code entered by a user. A further
option would be for the user to be instructed to call a central station using his

mobile telephone. The cellular system can identify the location of the mobile



I n anot her aspect, the invention conprises an interface apparatus for
previ di ng a communi cati ons connection between a nobile tel ephone and a
cel lul ar teweBss2cal | - switching systemso as to by-pass t RETIGRIZPMSHe' s
radi o antenna, the ap st a first connector for exchanging
speech and data signal STHIB tSHEET A BF nobg | e tel ephone, a second
connector for connectijng t h@ERPAGEDat us tlo a transmi ssion |line, and neans
for exchanging said s a signals via the second connector,

wher ei n t he fitelephansnnéntde celiular antyerk: andxeam then doywnioad thegreirectwBTS

L1 oL LSRR i sBRPRimb g A et EARR G e e

second connec ect, eln

conpri ses a t eslepimavec té otheaintertfacd amedns| éhtime firgts ttiome i wialild dcagsep tie aasbileg
circuitry and gn external | cessi bl e, connectar,. . th onnect or being
coupled to théaﬁ'?ms?i'ﬁﬂ‘%?’?@ﬁi M?%dem ifetoﬁgggﬁgﬁﬁc%ﬂ‘?éeﬁ and data
signals thegewi th, and mari-wer eafiodirent tRe Mteifacd apsaritis May Yohipriseldie or
coupling to the processing circuitry to exchange baseband speech and data
si gnal s t her efarp fufther gemrupicatigns icopneetpls fardeceiving basahand speegh: and Pate
whet her the e ' LSl L Cat | '

Conpl errent ar y SBRAACITpH, BRE BF el TuRRBFEALAL th3nid 1 AaTEES. fitd Aplitblbdr for
processi ng ci multipleying osighals ofrawc tthe Hirspranse §uither cpnragtensy theomodem being

transcei ver ci Fr%Hb%%gor%ﬁiggﬁ%qu%d* tﬁgm%@k& connector is so

connect ed wherein nector communi ca With the mobile
t el ephone B neans @Erefarably,ethier inteffaces rappetatus) indludesh eontralnpreass napdh diatling

B oo e Bira o] bt S hosBBiEhe 1 g Gol Fiboh  Hoe
includes r.f ions'thé fiystl sUnnecronand Furtigerasohnecors, Vit PEovidii?ab calge dhé dialling
STgnal s, and & et autut tolephond of ISDN dialling Sighals via 2he Second ConnEctar.
In most of the embodiments to be described below, a mechanical/electrical
15 plug and socket connectioh is used to provide the communications connection
between the telephone and interface unit. However, connection may instead be -
provided by meané of an optical {e.g. infra-red) or ultrasonic beam, carrying either -
a digital signal {e.g. according to the IrDA (Infra-red data access) standard,
originally developed for use in connecting portable computers to printers etc), or an
20 analogue signal. |
Embodiments of the present invention will now be described, by way of
example, with reference to the accompanying drawings, in which:
Figure 1 is a block diagram of a cellular telephone according to the present
invention; _
25 Figure 2 is a block diagram of an interface unit complementary to the
cellular telephone of Figure 1, according to the present invention;
"Figure 3 is a block diagram of the fixed elements of a cellular telephone
system according to the present invention;
Figure 4 is a block diagram of a call processing apparatus of a base
30 transceiver sité according to the present invention;

Figure 5 illustrates the frame structure of the output from the interface

unit of Figure 2;
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means, wherein the switching neans is responsive to a signal applied to the
further connector to disable the r.f. circuitry. In a fug é{'?,’ 9

aspect, the i R ATF6f2 conprises a nethod of connecting a nobile

to the call-switching systemof a cellular tel ephone system conpri sing the

step of establishing an additional communi catsi on path, independent of the

systemof cells of the cellular tel ephone system between the nobile

tel ephone and a fixed B'E?rn%f_l r’lé § bidd ldll{q?&m BF SRS 3MbbEMertY oP Y Lduddcriber

t he nmobil e tel ephone | cat1oh
REPLACEMENT SHEEhstallation according to the present mvenﬂon, El
=F I nterface neans,
i nterface means bei ng BigifeZig P P&P‘*h‘é’a@'&m °§\M"Fc e 5"3’%‘?‘@@?{?5 Pﬁéhe interface
cel lul ar tel ephof\gredtaiglt 6@ comuni cations path. ‘The nodemin the -

I nterface apparatus may include dialling nmeans so that a sw tched network,
e.g. PSTN (pulic sw témé@ Besephlnck disgracy RY aosenteabipary nfébvam@a‘agerwm of
di gi tal networ k) be used for the comunications path. Alternatively,
t he conmuni cat i ong pa?'h may conprise a fixed point-to-point signal path.
This coul d be a | easedFiguree? is apblociadiagrarh Sbarcthercsallutan telephari® according to the
t el evi si on (CATV&reEsEr‘;itnig\%rusﬂso'n?gnh' ne or a mcrowave |ink. |
Figure 10 is a block diagram of an interface unit compiementary to the
10 cellular telephone of Figure 9, according to the present invention.
Figure 11 is a block diagram of another cellular teiephone according to the
present invéntion; | _ i _ ,
Figure 12 is a block diagram of a remote part of an interface system for
.use with the telephone of Figure 11;
15 . . Figure 13 is a block diagram of a subscriber installation fo.r_ use with the
‘telephone of Figure 11 and interface system of Figures 12 and 14; .
Figure 14 is a block diagram of the central part of the interface system of
. the subscriber installation of Figure 13; -
Figure 15 is a block diagram of a cellular telephone system which uses the
20 telephone of Figure 11;
| Referring to Figure 1, a GSM (Global System for Mobile communication)
cellular teiephone 1 comprises r.f. transceiver circuitry 2 coupied to an antenna 3,
baseband signal processi;wg and control cifcuitry 4, a rechargeable battery pack 5,
a switch 6 and a socket 7. The processing and control circuitry 4 has a data
25 output terminal coupled to both the r.f. transceiver circuitry 2 and a first contact
7a of the socket 7. A data input terminal 4b of the processing and controt
circuitry 4 is coupled to the r.f. circuitry 2 and a second contact 7b of the socket
7. A third contact 7c of the socket 7 is coupled to a control input of the
processing and control circuitry 4. The battery pack 5 is connected to fourth and
30 fifth contacts 7d, 7e of the sockei 7, which are respectively for OV and +V power
supply lines, for powering the telephone 1 and recharging its batteries. The +V
terminal of the battery pack 5 is also connected to the processing and control
circuitry 4 and to an input terminal of the switch 6. The output terminal of the

switch 6 is coupled to a +V input terminal of the r.f. circuitry 2. A control
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3. Advant ageously, the interface neans is arranged for
connecting wos73s42ity . of nobile tel ephones to the call PREGBEITAOSSS _
system and the bandw dth of the comuni cations path is sufficient for a
plurality of -sinultaneous calls. 6 |In order for the present

I nvention to be inplenented with existing nobile 5 tel ephone equi pnent,
the interface means may provide a connection with the r.f. circuitry of
a nobi | e t el ephdmiBal pbithe switchn§ ip qoupledeta: AN PHIPHLOA thE Prasessingoaed control
handhel d tel ephlRpgs, sre already provided with an r.f. connector to enable
themto be used with adaptors for vehicl e-nounted operation.

Preferably, the comRefersingitoFiguse 12, iandntedfece anitr tihcompesesna controlagintuitht2, 14

i nterface mean ' for ' tel "Seah

ciroui try to e PRBt HENLALRHHG a KPa S Laisplay. B (R4 YE bidis iacem 14n
path conprib5es power Supply unit 05 midna plig 16vaThe Ipluk 18Had fiea Gontdtts MGAT6e
for transposin s ssi.on io?ethto -t he operati [llg

the signals on the r
band of the i e prmys 1o, §optacts, Bﬂ'sﬁengp the socket e cellular telephone
The first contact 16a of the plug 16 is coupled to a data input terminal of the

control circuit 12 and the second contact 16b of the plug 16 is coupled to a data

output terminal of the control circuit 12. A bi-directional serial link 18 is provided

10 between the control circuit 12 and the modem 14 for modem control and data

signals. The third contact 16c and fifth contact 16e of the plug 16 are coupied to

the +V output of the power supply unit 15. The fourth contact 16d of the plug

16 is coupled to the interface unit's OV supply wiring. The user input unit 13 is

coupled to the control circuit 12 for the input of user commands and the output of

15 display control signals from the control unit 12 to the user input unit 13. ‘The +V

output of the power supply unit 15 is also coupled to +V input terminails 12a,

13a, 14a of the control circuit 12, the user input unit 13 and the modem 14. The

modem 14 is coupled to a telephone line 17 and the power supply unit 15 is
arranged to receive power from a mains electricity supbly 19.

20 Referring to Figure 3, a BTS (base transceiver site} of a GSM celluler

telephone system comprisés a mast 22, supporting one or more antennas 23, and

a call processing apparatus 24, The cali processing apparatus 24 is connected to

the or each antenna 23, a telephone line 25 and, in the conventional manner, to a

- BSC (base station controller) 26. The BSC 26 is linked, also in the conventional

25 manner, to a MSC (mobile switching centre) 27 which connects the GSM cellular

telephone system to the PSTN.

Referring to Figure 4, the call processing apparatus 24 comprises a

controller 30, r.f. transceiver circuitry 31 coupled to the antenna or antennas 23,

~and a V.24 9.6 Kbit/s modem 32. The modem 32 is connected to the telephone

30 line 25. The operation of the call processing apparatus 24 is substantially

conventional. There may be a plurality of telephone lines and associated modems.

However, only one of each is shown in the interests of clarity.



signals received fromthe mcrowave |ink to the operating band of the

nobi l e 15 t?,&gl;ﬁgﬁ and applying themto the transm ssion |i necridus9moesshe
t el ephone and a : ﬁTS (base transceiver-site) substitute, providing

connection to the nobile t el ephone cal | sﬁatchi ng system may both
operate with substantially unchanged soft\vare. In practice, only the
BTS software woul d need to be changed and t hen primarily only in

respect of the contr oRefefring fo Figfé &) bnmmbhitation HetwetlP 1Ry Giterfdbe UARENM and
this change could be avoided if a transposer neans were to be used at the

BTS. If the "BTthe BES 2d1restactPM (tima-diyision mwttiniexl sehemsi wherpinene inrpight slots
transposer ﬂ%@ﬁ.@%&&céh%ﬁd&%@ st’&drltrol channel) and thf?fé@?%@%gi’@ﬁé’eﬂ fre

i nterface nmeans provides a communi catl ons connection
transm ssi on | i TieHf(traffid tleannef}. circuitry of a plurality of nobile 25

t el ephones. Pref er abl hg interface means_.i1S provi . .

user i nput maﬁans to The e%eﬁﬁé'??‘%iﬂfrél @Eh(fﬁg'('%'?’?q pe?artho[ne&f af egggl‘e\r,mt%e‘g'"
Dihgi t al :\lgt wor k?aedumé)b appadent. from tBISollavc\jring description Mntlidlhep&iaﬂbh ecft tﬁéasfséem
this cou ner e e.a_nunerjca ey .pad., _. Ho er,, the servjce provider
may wish to keep"TWRM EFEWOLEO lcL-ir xssﬁﬂ%%%':épgreo{ﬁ%_' effacepnlt Uloisiggated at a
this case, the §hifibacenhoMmety otfice.di6rder 8@ hikeRfe Wtbftade unit 1138b8y ®r use, it
encrypted nunbers. The correct number could then be retrieved and

decrypted on t hewstbp pregrammpsswithdts ewn telepbaae number and e selaghane pumber of
[VATST, o 2 RIS Mgl P11y i ) G o b Sl
t he | ocation of chargesroiiidwever, if the local BTSs are all heavily used, for example in a city
éentre, the telephone number of a more lightly used BTS, for instance one in a
rural area, could be programmed into the interface unit 11. The entry of the
telephone number is effected using the user input unit 13. Programming of
. 15 apparatus for automatic dialling of telephone numbers. is ‘well-known in the art.
Different BTSs, and therefore different telephone numbers, could be used
according to the time of day, to make use of spare capacity available at different
times at different BTSs.

While the subscriber is on the move, his mobile telephone 1 interacts with
20 the GSM network in the usual manner. However, when he arrives at a focation
having an interface unit 11, he connects the plug 16 of the interface unit 11 to the
socket 7 on his telephone 1 by a cable {not shown). Assuming that the interface
unit 11 is powered up, the voltage on the third contact 7¢ of the socket 7 is
detected by the processing and control circuitry 4 which thereby determines that
25 the telephone 1 has been connected to the interface unit 11. The connection of
the battery 5 to the power supply 15 by way of the connections 7d/16d and

7e/16e also allows the battery to be recharged.
Once the processing and control circuitry 4 has determined that the
telephone 1 has been connected to the interface unit 11; it sends a control signal
30 to the switch 6, causing it to open, isolating the r.f. circuitry 2 from the battery
pack 5 and the power supply 15 in the interface unit 11. The processing and
control circuitry 4 also responds to the voltage on the third contact 7é of the

socket 7 by selecting alternative control programs or constant data to allow for
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4 . t el ephone in the cellular network and can then downl oad

t he corr ectwbi83sei2ephone . . nunmber or | SDN nunbePCTH&BNTO05BbI |
t el ephone. Connecting the nobile tel ephone to the interface
means for the first tine would cause the noRile tel ephone to

transfer the downl oaded nunber to the interface neans. 5

In a nmulti-user enbodinent, the interface apparatus nay conprise one or
nore further mravsnincaie @mabpaﬂreﬁbm ghé aelepbcm Vi 0y the swinarotiers 360c athicndire

dat a nal s 0 t I-1 ul bi |
t el ephones, aﬁauﬁeqwﬂYlt Pﬁ?(@% ﬂ’feg}g{ﬁ and the mo eumrsnﬂf't:?%taexgngrsingn:il g from

the first and furthaf m@reélesﬁafesa i§ Nvitoreansff RehdtDit is connected to tF¥ irRBEase
for transmtting the output of the multiplexer.

Preferably, t MG Afedt must I8gigtest With; they EQ!B’#"’C??PRH"GPE rﬁe&Wg"&ndTQildﬂ thipg the
means, wher gi 'bra&%sﬁﬁnﬁ.gL}ﬁéﬂ%ﬁ.ﬁﬁpawms ttﬂeC@Arl\léhﬂ'BnéleéQWQtQ%sgaft@?

S|gnals first connector (and furt connec
provi ded) to cigrab (The régistiatiog signal is not transmnudnfsomdhememnat 8| bachause the

o o e 3 EP A PR BEC SRR 4o o oo Pl it
1 5 plug and contdets 7apnBeof ithesocket Jeshd plugridvi de t he conmuni cati ons
O O i PRl 18 AR R o3 S S Ve o
connect i onqgBsucAst RAFksPBNEY &Y itHE FedistraBien) Sighnkl, aRe control circuit 12 instructs the
modem 14 to dial the telephone number of the BTS 21. o '
The controller 30 is notifiéd by the modem 32 of the ring signal on the
telephone line 25 and sends an “answer” command to the modem 32. Before
= - proceeding further, the BTS 21 carries out a call screening process to check that
: 15 the calling party is in fact an interface unit. The may be done conveniently by a
“handshake” procedure invoiving fhe interface unit 11 transmitting either its own
telephone number or some other identifying code to the BTS 21. The interface
unit 11 then relays the registration signal to the BTS 21 using the BCCH slots.
The controller 30 responds to the régistration signal in the conventional manner
20 and the telephone 1 is then registered with the cellular teleph'one network. After
registration signalling has been corﬁpleted, the interface unit modem 14 sends the
interface unit's telephone number to the. BTS 21 where it is stored by the
controller 30 together with the telephone's 1 network ID. After the interface
unit's telephone number has been received, the controller 30 sends an "on hook”
25 command to the modem 32. The control circuit 12 receives a "no carrier” signal
from the modem 14 and returns an "on hook” command.
If the telephone 1 is switched on when is connected to the interface unit
11, it does not need to register. However, it must perform a location update. The
location update is carried out in a similar manner to registration. Similarly, if the
30 telephone 1 is disconnected from the interface unit 11 while it is switched on, it
must perform a location update as soon as its r.f. circuitry 2 becomes active again.
Location updating is a conventional aspect of GSM systems. -

A call from the telephone 1 will now be described.



optical (e.g. infra-red) or ultrasonic beam. carrying either a digital
signal (e.qg. according to the IrDA (Infra-red da 00559
st andard, orl\gﬂﬁyﬁwzdevel oped for use - 20 in connecting portable
corrpu_fers to printers etc), or an anal ogue signal.

Enbodi nents of the present invention will nov®be described, by way of
exanple, with reference to the acconpanyi ng draw ngs, in which:

Figure 1 i's a bl ock g0 o lusolpht Wietssl GRS LESEIHH Bireh8 hl aRb 3SR s

interface unit gHagHopeRilintef ihtd theetelephone 1 in the normal hmnhet apdtmhm pfesses the
Figure 1, according to theéﬁresent I nyention Fi

3 i's a block di SENBrrkex. tH Pl%@&?héﬂedﬁrﬂ"é‘“ﬁﬂeg toctheyingerface dnitodd. the Lanfrol

system accordin e { le
Is a block di agg'é‘%hﬁt Bdé{B pr oé:dggg#n%&gggglﬁ aftr%? tg]g. tglegggge 1 trechived ogeﬂthe

transceiver %t eommmdl'laj 16a) Bhd qausesthe modem 14 o dial up the BTS 21. The %TS' '
E Img? r. gf 5,:: gLEZt rfsﬁt?gllﬁtrgfq Tﬁ?ﬂ?rs%hg l{:(éh.ugg dQLcthEQ é?)l&lgytOrtJeom %He%@ﬁ batkeen
~AVENED SHEET  the interface unit 11 and the BTS 21 has been established, the control circuit 12
relaYs the call set up signals to the BTS 21.
When the controller 30 receives the call set up signals from the interface
10 unit 11, it gets a channel allocation for the call from the BSC 26. The BSC 26 will
note that the telephone 1 has a dedicated channel and will therefore allocate the
dedicated channel rather th_ah proceed with the conventional radio channel
allocation process. The request for a call to be set up is passed to the MSC 27 via
_ the BSC 26. The MSC 27 then operates. to establish a connection between the
15 called party and the BTS 21, by way of the PSTN.
The controlier 30 commumcates the allocated channel to the interface unit
11. Ailthough this is predetermined, it serves to mdlcate that the catl has been set
up. Using a dummy allocated signal is convenient because it mimics the operation
of the system when the telephone 1 is mobile. Once the call has been set up, the
20 control circuit 12 relays speech and controi data from the telephone 1 to the BTS
21 and vice versa.
When the call is complete, the controlier 30 and the control circuit 12
break the connection bet\;veen the interface unit 11 and the BTS 21.
_ A call to the telephone 1 will now be described.
25 When the telephone 1 is called, the MSC identifies thé called number as
relating to a telephone currently registered with the BTS 21, and routes the call to
the BTS 21 via the BSC 26. The BSC 26 first checks the ID of the telephone 1
against its list of mobile units With dedicated channels. The BSC 26 finds the
telephone's ID in the list and modifies its operation accordingly. Having found the
30 telephone's ID on the list, the BSC 26 instructs the controller 30 to retrieve the
interface unit's telephone number and causes the modem 32 to dial it.
The interface unit 11 causes the modem 14 to answer the call and once

the connection has beeﬁ established, the controller 30 sends a call signal to the
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Figure 6 i swop9sed2 di agram of anot her embodi nent of a subscrﬂ%‘éﬁmﬂmﬁ

installation according to the present invention; Figure 7 is a
bl ock di agram of one of the rempte parts ofyghe interface syst em of

Figure 6; 5 Figure 8 is a block diagramof a central part of the
i nterface system of Fi gure 6; Figure 9 is a bl ock diagram

|(gf anot hgr cellmgrface upitepho ﬂé\eaowfmng'“t 1trreognisespihesealit signal @ndirelays antp
1 |
Floure 10 s 3ubaRlnsheq" AT b MRohd i 185, Y8 Jr SRTALSTRILAR kobher 7 o

: accor resent I nventl
Figure 11 is aelephore dithem eéspohdsis)ﬁfnewetekéqeh\ang thﬂ sghairfmmabe)ldtengata)amme
present invention; Figure 12 is 'a block diagramof a renote
part of an i ntSSTSIRNst em for use with the tel ephone of Figure 11; 15
Figure 13gis a bl oxHe €ubébriber Heafs Ihdxelephotie Iﬁ?h@ldgahh@rprﬁﬂfesuﬂ% \WhkWer
t he tel ephone of Figure 1 1 and interface systemo ures 12 and 14;
button on the telephone 1. The telephone 1 and the controlr%r 30 then exchange

signals via the mterfaca unit 11 using the BCCH slots to set up the call. The
channel aliocation is of course predetermined. Once the connection is established
between the calling party and the telebhone 1, the controller 12 relays speech
10 signals between the telephone 1 and the BTS 21, and vice versa, until the call is
cerminated. . L . o
It will be appreciated thaf the PSTN link 25 between the interface unit and
the BTS 21 may be replaced by an ISDN link (52, Figure 6). ISDN links provide
much greater bandwidth than PSTN links. Consequently, a single ISDN link can be
15 used to connect a plurality of mobile telephones' to a BTS. Such a system will now
be described, with reference to Figures 1, 3, 6, 7 and 8. For a proper
understanding of the following embodiment, the channel codec of the telephone 1
should be viewed as forming part of the r.f. circuitry 2_(Figure 1.
Referring to Figure 6, an interface system 40 comprises a central part 41
20 and eight remote parts 42a - 42h. The remote parts 42a - 42h are each connected
to the central part 41 by respective transmission lines 43a - 43h.
Referring to Figure 7, a remote part 42a comprises a baseband data
transceiver 44, a power supply unit 45 connected to a mains electricity supply 19,
and a plug 46. The plug 46 has five contacts 46a-e which correspond to contacts
25 7a-7e of the socket 7 of the cellular telephone 1 {Figure 1) and have similar
functions to the contacts 16a -16e in the socket of the interface unit 16 previously
described with reference to Figure 2. The first contact 46a of the plug 46 is
coupled to a data input terminal of the transceiver 44 and the second contact' of
the plug 46 is coupled to a data output terminal of the transceiver 44. The third
30 contact 46c and fifth contact 46e of the plug 46 are coupled to the +V 'output of
the power supply unit 45. The fourth contact 46d of the plug 46 is coupled to the
remote part's OV supply wiring. The -+V output of power supply unit 45 is also

coupled to +V input terminal of the transceiver 44. The transceiver 44 is also



Figure 14 is a block diagramof the central part of the interface system of

t he subscriber installation of Figure 13; Figure 1 17/80€%6 K
di agram of a WOPPR6ME t el ephone system which uses the 20 telep ne of7
Figure 11; Referring to Figure 1, a GSM (G obal System for

Mobi | e communi cati on) cellular tel ephone M conprises r.f. transceiver
CIF?UITry 2 coupleg to an antenna 3, baseband signal processing and
control circuit arec d”‘ﬂﬂ;
socket 7. The pf HB@g t?' %%@ﬁ% §? }ﬁ@ls %’?&l GQ%E 3295 r%ma%tg tﬁ%oéj} put Central

term nal coupl ecbambomrﬁdte part& 42&6\412“:bavethecsamejcmgtrn[btanchsa'emmemart 42a.
cont act 7a of the socket

and cont rol ci r cuiReforrng;to %SWﬁaé'thF(fpef‘héF Pg'?ﬂc??'ﬁgr'%sy; ggﬁﬁap‘g?é'é{cgﬂﬁ

contact 7b of thgepfiflunit 48 7a Qotd—’f“rﬁlﬂtlﬁiﬁﬂéla49 ahd #mddem 50CKFhe dsérSinput unit
coupled to a control | nput of processi ng and control circui

The battery pacld&is eommgetlwcmrql Sireuit 4nandgnabies awisenin Hfﬂgga“?cfthe?%teéflace
the socket 7, Vm'y%t%r#ﬂﬁﬁﬁ%ﬁ hlvﬁﬁﬁ‘: £Obf B ?gchgv THeVGder m?_u'cs uRR! 48 lindiGdes a

for povverlngthe one rec arging Its batteries.
termnal of the dimlhebyl whick lsdlsplaaed; states infonreationdfor the p\t@t%ﬂﬁge'and

Co ! orm ooy ot heTe Bt e B Sl Sl G bl e 430
the r.f. circui t43h 3or DofifMiiiicdting with telephones at the remote parts 42a - 42h Nine
10 pérallel data lines 51 connect the control unit 47 to the multiplexer 49. The
multiplexer 49 has its common terminal connected to the modem S50 Which

provides a link to an ISDN line 52, providing connection to fhe BTS 21, in place of

the PSTN link 25 shown in Figure 3. Control lines 53, 54 link the control circuit

_ 47 to the multlplexer 49 and the modem 50.

15 | N An.ISDN2 link {i.e.. having two 64 kbit/s “B” .[bearer} channels and one
16kbit/s _f’D" {signalling) channel) is described here, and has adequate capacity to
support eight remote parts 42a - 42h. An ISDN30 link (thirty ‘B channeis, one D
channel and a synchronisation channel, all of 64 kbit/s) could be used if greater
capacity were required.

20 Of the nine data lines 51 ‘between the control circuit 47 and the
multiplexer 49, eight correspond to respective remote parts 42a - 42h and the
ninth is used for BCCH sngnals The two B channels of the ISDN2 link to the BTS
can carry a total of elght TCHs, the BCCH signals being carried in the D channel.
The various channeis are time-division multiplexed in the ISDN2 link.

25 In the embodiment depicted in Figure 8, the signal paths and muitipiexer
49 of the central part 41 are bi-directional. However, it will be appreciated that
separate paths and muttiplexers may be used for signals from and to a BTS.

The operation of this embodiment will now be described with reference to
Figures 1,3, 6,7 and 8. '

30 When the telephone 1 is first connected to, for example, remote part 42a
of the interface system 40, it must register with the cellular telephone network or
perform a location update. To do this, the processing and control circuitry 4

produces the conventional GSM registration or location update signal. The signal
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of the swi t oo &nieasrcoupl ed to an-output ef the processing andPCRIGBIHOSS
circuitry 5. Referring to Figure 2, an interface unit 11
conprises a control circuit 12, a - user ulput unit 13, including a
keypad and a display, a V.24 9.6 kbit/s nodem 14, 5 a power supply unit 15
and a plug 16. The plug 16 has five contacts 16a-16e whi ch correspond

]EO cont act s 7as 78ot0tranbmiteet fedm 7thef abieanaeBI because cthephbineirtuitry is Hisabled.

I rst..contact J]6a of the 16,1S co i.n of .the
control circui®oWsveinl 1§ r?g"%‘gc‘ e EB'HP %{;% kila qﬁﬁ?’iﬁ %@Eiréef%oggffpf%%efo
a data output terminal of the cont roI circuit 12. A bi-directional
serial link 18 is prow ded 10 between the control circuit 12 and the nodem

14 for modem cont rol Thencsignalais then; falayed by, dhendatp ctsepsceiven 44 alangr ithe

contact 1 6 r ; parerryotr
supply unit 12&36*9 %ﬂ?? %%%n?aﬁ%uﬁu’g%ﬂg?n ?11e o:f)ﬁﬁa’in%rl‘éﬁ%l%lvgtegiumd !

t he : ng e{ f atCﬁ circuit 47 Detentpthe signal ppd identifigscit asnguregistiation or jlgcation update
coupl e (0}
P 015" i s g ddef by BR. [ rdbhBindd @8 tnd LighaP tnE USRSl a7 e

nal s cant unit e user

i nput unit 13. déEbﬁnmh% whetlmﬂq:aunuaffachsymmrs altgaply \connedted 3o ithe BTS021. if a
coupled to +V input ter

the user inputSaumepFtian agﬁﬁ‘?‘f ﬁﬁ'%&gﬁcfﬁ%°¢ﬁécu'?49n%%fg% gtsrg%lg ﬁ'ﬂ @I‘tt?)]téé
tgkgfh?pgmhgnﬁrglﬂ,ﬁgﬁa«lér utbe Wﬂ’:ﬁfth‘élfﬁﬁit']ﬁlebtat #97eldcss the apﬂ:rrbmefhdm lihe G, \the
BETS (base ¢ rsiseidh puppisd 1 ths ipdelbigh teggmies it 3 the BrS%21 Sia i i
llnk 52.
| ' However, if the control cxrcmt 47 determines that an ISDN connection
needs to be established, it |nstructs the modem 50 to dial the 1SDN number of the
15 BTS 21. At the BTS 21, the controller 30 is notified by the modém 32 of the call
on the ISDN line 25 and sends an "answer” command to the modem 32. The
central part 41 of the interface system .then relays the registration or location
update signal to the BTS 21 using the ISDN2 D channel. The controller 30
responds to the registration or location update signal in the conventional manner
20 and the telephone is then registered, if necessary, with the cellular telephon;
network. After registration or location update signalling has been completed, the
control circuit 47 sends the interface system’s ISDN number and the channel for
the remote part 42a to the BTS 21 where they are stored by the controiler 30
" together with the telephone's 1 network ID. An indication of the interface system
25 40, the channel for the remote part 42a and the telephone's 1 network 1D are
passed on to the BSC 26. The connection 52 between the interface system 40
and the BTS 21 will then be broken if it is no longer required. '
Since the telephone 1 is not operating in the conventional manner and, in
effect, has a dedicated channel allocated to ii, the BSC 26 must recognise when
30 the telephone 1 is being called and depart from the conventional channel allocation
process.
| A call from a telephone 1 at, for example, remote part 42a will now be

described.



t el ephone system conprises a nmast 22, supporting one or nore antennas 23,

and a call processing apparatus 24. The call processing ap 100459 S
connected to WO 97 or each antenna 23, -a tel ephone |ine 25 and, |%@7the )

conventional manner, to a BSC (base station controller) 26. The BSC 26

is linked, also in the conventional 25 manndB, to a MBC {nobile swi tching

centre) 27 which connects the GSM cel | ul ar t el ephone systemto the

PSTN. Referring to Figure 4 ' r '

conprises a cont r@heé'r 0§ut}s§=ﬁgert Yvéﬁ"?se%&% @?%.’?éﬁfﬁb@%@gﬂ%éﬂ%&’% f‘?{es

antenna or ant ef¥lgshod’ numberdntb the\teRsphné 1kini thesnammabmader ha thaydpresses the

connected to the tel epho 30 i 25. . Th ti f.th | |
processi ng appaSﬁNsteg'A F}gﬂ'@u@ﬁlpgﬁw a fsy°°'$"°%£%{1§?ehfq$(9géﬂ".[e ig C?%:pﬁgﬁ %8 422,

plurality of tek@@ﬂﬂﬁet'—dd"ﬁﬁnﬁ?%r@%@ﬁﬁbﬁm SR 'EonnectiondV8V46a afd Ithe ¢érfiote
of each is shown 1n the Interests of clarity, WO 97/ 36442 .
PCT/ GB97/ 00539 part 42a to the central part 41_where they are detected by the control circuit 47.

CRRBre S B P8 e BRI B0 AP MUPEFS20, 0kl R8s
slots i s usark fimmediatelyBappligdbto athea sultiplexero49c meadye [fyr Aransmission Her the
slots are used for a. '
appropriate TDM slot. _
However, if a connection needs to be established, the control circuit 47
10 causes the modem 50 to dial up the BTS 21. The BTS's controlier 30 answers the
call, as described above. Once the connection between the interface system and
the BTS 21 has been established, the control circuit 47 relays the cait set up
signals to the BTS 21 using the D channel. .
- When the controller. 30 receives the call set.up signals from the interface
- 15 .system, the BSC 26 aliocates a channel for the call. However, the BSC 26 will
_note that the telephone 1 has a dedicated channel and will therefore allocate the
dedicated channel rather than proceed with the conventional radio channel
allocation process. The request for a call to be set up to is passed on to the MSC
27 from the BSC 26. The MSC 27 then operates to establish a connection
20 between the called party and the BTS 21, by way of the PSTN.

. The controller 30 communicates the allocated channel to the interface
system. Although this is predetermined, it serves to indicate that the call has been
set up. Using a dumm\; allocated signal is convenient because it mimics the
operation of the system when the telephone 1 is mobile. _dnce the_ call has been

25 set up, the control circuit 47 relays speech and control data from the telephone 1
to the BTS 21 and vice versa, using the allocated TCH for speech data and the D
channei for control signals. _

" After the call is complete and either party. has hung up, the controiler 30
and the control circuit 47 release the ISDN channel between the interface system

30 40 and the BTS 21. If the channel was the only one in use, the ISDN connection
between the interface system 40 and BTS 21 can also be released. There may be
a delay before such release occurs, to allow for the possibility that the user intends

to make a further call as soon as the first clears down.



TCH (iraffic channel). 5 The departures fromthe conventi onal

operation of a GSM BTS wi || becone apparent fromthe foll ow ng
descri pti orwobrBéuaz operation of the system shown in Fi guPEBGBITNSS? As
shown in Figure 1, the interface unit 11 is |ocated at a subscriber's

home or office. In order to make the interfigce unit 11 ready for use, it
must be programmed with its own tel ephone nunber and the tel ephone nunber
of 10 the BTS 21. Typically, the BTS 21 will be nearby, in order to

m ni nm se tel ephone A calctathgasiephone 1 ewilt now ba desarited. BTSs are all heavily

d, f I t
Tant 1y used Brs. 1 Syhamteelmiephane | i kalied b \BE demiHeE e Saved sdnes it
into the int eh’ilaﬁﬁb tmhtte%hoﬁ&euﬁ&sﬂwr@istaﬂée with thebvs@neadw&meés the call to
effected using the user input _unit Proqra apparatus for
automatic di a%l‘ BISo?1 via Uy BRE %@nb@eswgg%ﬁf'ﬁtk‘%?ﬁ% |th° {Rofthe telephone 1
Different BJSy a.ﬂgé#%h%;teégg@ﬁbﬁu %ﬁ&%&n@aﬁ%@%&%@?@%u&@ébﬁ ik aﬁw

according to t e ti to make use of spare capacity avai
di f f erent talenlwreés IRiir ther ksttar@nRodifies its operation sydordinglve HaNing fourat thes

on the nove, pm'é ?Dto(ﬂ o o tﬂe 'g&?ﬁgC’}, rlmt f}thCOtn%“gés qgt )@rﬁe&ei the
? e es %t aving an

t he usual manﬁ%l wever n he arriv ocatl
i nterface uni ﬂSDNlnudiuaro:ﬂnllneohtarfdce gylstegn ¥©. off tlhladSDht hnh‘ iscrotusirdady logem, ithe

ocket 7 his tel eph 1 bl. t h
Coertace | naKt Eausss the sidam 2R Ot i hRRRktece YR ' B catipes; theoy
the socket1d inSodem 1deiocariswdkr e ichf. mrmeaasusuNam i€ @PeN Obr it it is Wideady dpen,

which. thereby determnes that 25 the te h b t ed
i nterface uni the gontrpller 30, isinfqraedpf é‘e 'gsﬁgﬁa‘%@é‘?‘é' y%%gtﬁ%ng\%\,éfepgegw

tlg gg ‘rﬂgghgﬁge etrﬁpBsectzbsonsrhw/.ﬂm@ﬁe@rm.ch Tﬁm’ iRe mbsopal usﬂ:‘&sférhﬂ\eb%blléify
telephone.
Preferably, such a telephone includes r.f. circuitry for transmitting and
15 - receiving speech and data signals, a further externally accessible connector and
= - switching means, wherein the switching means is responsive to a signal applied to
the further connector to disable the r.f. circuitry. '
Once the connection has been established, the controller 30 sends a
dummy channel allocation signal to the interface system. The interface unit 11
20 recognises the dummy channel allocation signal and relays it to the telephone 1 via
the transmission line 43a. The telephone 1 then responds as if it were receiving
the signal from the antenna 3 and starts to ring.
The subscriber hears the telephone 1 ringing and presses the answer
button on the telephone 1. The telephone 1 and the controller 30 then exchange
25 signals via the interface system 'to set up the call. Once the connection is
established between the calling party and the telephone 1, the controller 47 relays
speech signals between the telephone 1 and the BTS 21_,' and vice versa, in the
allocated TCH until the call is terminated. | _
it will be appreciated that the dial-up connections, described above, could
30 be replaced by leased lines from another operator or dedicated lines owned by the
cellular network operétor, providing a permanent connection between the _interface

unit or system and a BTS.



Once the processing and control circuitry 4 has determ ned that the

t el ephone 1 has been connected to the interface unit 11, it se oNotissd |

signal 30 to WRI¥¥M4Zh 6, causing it to.open, isolating the r.?. ,éelnrcw tgr)y

2 fromthe battery pack 5 and the power supply 15 in the interface unit

11. The processing and control circuitry 45al so responds to the voltage

on the third contact 7c of the socket 7 by selecting alternative

(F:’(C):'rll'; E}glwﬁjgggggns or co nsts%é;‘arclit 6fd %[eaelggtriglalllr%\évcl'];aonrical plug-au\/g-)sg(:?k/e%g%ﬁgectio&g|7(,!)1@ and

in the signal payud nRsHhed tin! Fgu@se 1] 2,0 ahle7¢ ahkr cdArectich bétwEenatiee mobile
caused by the use of the PSTN and the nodens 14, 32. I f the

tel ephone 1 is stilerhong amd; theripterface; unit giavche By reeansiRf ampitrasgpig or optical (e.g. .
1l 1t MUt regi pliflrel) ik BE willl Al Fe bBLEHANGIRCINEHce 10 Figurkd IS anliND, in
5 processing and control circuitry 4 produces the conventional. GSM :
regi stration 5 whigmeompdtents bgving equivelens ifeatures; to those in Eigurestt and 2rasengiven

the antenna 3 begause th r Lrcuitry 2 is disabled. Instead, it is
output to the inf"éer%{%%'éjﬁﬁ"cﬁf“h%& he first contacts 7a, 1 6a of the

socket 7 and plug 16. Referring to Figure 9, the cellular telephone 1a is similar to that already
described with reference to Figure 1, except that the socket 7 is replaced by an
ultrasound or optical antenna (sensor/transmitter) 96, connected by means of a
10 suitable transceiver 97 to the process and Qontrol circuitry 4 and R.f. circuitry 2.
| Referring to Figure 10, the intgrface unit 11a is similar to that described
with reference to Figure 2, except that the plug _16 is replaced by an ultrasound or
optical antenna (sensor/transmitter) 98, complementary to the antenna 96_ in the
telephone 1a, and connected by means of a suitable transceiver 99 to the control
16 circuit 12. |
The transceivers 97, 99 convert baseband signals (either conventional
: analdgue_signals, or digitised signals such as would'norma_llv be transmitted from /
received by the antenna 3) received from the control units 4, 12 respectively into
signals suitable for transmission by the antennas 96, 98 respectively. These
20 signals may simply be a modulation of the optical or ultrasonic carrier, or they may
be converted by the.transce_ivers 97.99 to a digital format such as the IrDA
protocol previously referred to. These signals are then transmitted by the antennas
96, 98. Sighals receive;:l by the antennas 96,98 are reconverted to baseband
analogue or digitél signals, by the respective transceivers 97,99, for further
25 processing and onward transmission by the control units 4, 12 respectively.
The operation of this system is largely similar to that of Figures 1 and 2.
However, as there is no electrical conection between the mobile telephone 1a and
the interface unit 11a, there can be no external power supply to the telephone 1a,
and therefore no equivalent to the electrical power connections 7c/16¢; 7d/16d;
30 7e/16e. This has two further consequences. Firstly, the battery 5 cannot be
recharged by means of the interface unit 11a (separate battery charging
arrangements being necessary). As shown in Figure 9 the battery is delivering

power to the various components 4, 97 etc. Moreover, detection of the presence



The control circuit 12 detects the registration signal and identifies it as
10. such. In response to the registration signal, the control circuit 12

i nstructs thwo9r3sqapdem 14 to dial. the tel ephone nunber of thpCBHGBIR60559
The controller 30 is notified by the nodem 32 of the ring signal on the

tel ephone line 25 and sends an answer” comggd to the nodem 32. Before
proceedi ng further, the BTS 21 carries out a call screening process to
check that 15 the calling party is in fact an interface unit. The may be
done “conveni eniof @ donnaction chfifiotdenddre’ by teteeting ahé Iwaiembél @f taheoltdifecdd ACone

unit 11 transnit in i t.her e or sone ot her

i denti fying cofﬂa gpﬁg&' fi%' i WPB??"&'@BW‘B "\ffﬁ'a(d I'?Le £RBtol appayatus fhis
registration siaganged fo réspoRdSo2he tmm:cé hg BSightisbPtise input 4B} Qre%ei%a CHJ g{e
30 responds to the rr%{stratlon signal in the conventional nmanner an

the tel ephone 8ntepng Weﬁ‘i’"}f‘ﬁrtéﬂ Syriteh BnAltematiyelyy tbmsapmgamhmomroued
After re&gi pddmBhiy2n signal ling has been conpl eted, the interface unit
nodem 14 sends the- interface unit's tel ephone nunber to the BTS 21
where it is stored bhyheharangemenhtafofigure 2omawdut hdaptadtﬂortl.tse byl amp bptieal sorl

acoi ved, o Lataebh cfPnBEHGE e similh hadoe b B8 WRRIERE o S0 L veneres

The control ci m:EugUrel]ZO.r eceives a "no carrier" signal fromthe nodem 14
and returns an "on h ;ele hone 1 is

swi tched on when is ﬁh&&éﬁ%‘%gt?{‘éb?ﬂlﬂ?‘s{’?sac% Lll?ﬂt{ e 151 seq ftogeanecs the

need t0 regiGt aiterfliu\aniéor sv§temlﬂi tHiﬂBTSW m furtHes BMBYAinGRaM ndl De described,

| ocation update is carried 0#1 3 I’LBc manner. to registrati on.
Simlarly, if W@ Sfetancepio @“!Pﬁ Tqi oh?re&f‘ed’"#r % Whighi uses; pawireless tlink

while it is swWhhledh SVintérface systémgndphegfgrm a | ocation update as soon as
its r.f. circuitry 2 becones active again Location updating is a

convent i onal aspect Befecrng 39 drigyrg 11, a cellular telephone 61, generally conventional in
i construction, comprises a battery pack 62, signal processing and control circuitry

15 63 and r.f. circuitry 64. ‘However, the telephone 61 further comprises a connector
65 having three simple contacts 65a, 65b, 65¢c, a coaxial socket 65d, and an r.f.
switching circuit 66. The first contact 65a of the connector 65 is coupled to a
control input of the processing and control circuitry 63. The second and third
contacts 65b, 65c are connected respectively to the negative and positive

20 terminals of the battery pack 62. The r.f. switéhing circuit 66 is arranged to
connect the r.f. circuitry 64 to either an antenna 67 or the coaxijal socket 65d in
dependence on a control signal from the processing and control circuitry 63. The
first contact 65a of the connector 65 is connected to a control input of thé
processing and control circuitry 62. When the processing and control circuitry 63

25 detects a voltage on the first contact 65a of the connector 65, it sends a control
signal to the r.f. switching circuit 66 to connect the r.f. circuitry 64 to the coaxial
socket 65d rather than the antenna 67. The connections 65b/73b and 65¢/73c
allow the battery 5 to be recharged from the power s:ipply unit 72.

Referring to Figure 12, a remote part 71 of an interface system comprises

30 a mains power supply .unit 72 connected to a mains electricity supply 19, and a
connector 73 adapted to cooperate with the connector 65 of the telephone 61.

" The first and third contacts 73a, 73c of the connector 73 are connected to the
+V output of the power supply unit 72 and the second contact 73b of the

connector 73 is connected to the OV output of the power supply unit 72. The
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Wien t he subJ¥PPBE$44%i shes to make a call, he enters the called pgﬁg}(ogsss )
t el ephone nunber into the telephone 1 in the nornmal manner and then presses
t he SEND key. If the telephone is connectldd to the interface unit 11,
the control circuit 12 detects the call set-up signals fromthe

t el ephone 1 (received oyer, t.he 5 connectjo a,, 16a) and caus t he em

14 Lo dial up ¢ RenSREoDTS ngiidesra/coaxil blugT4 oA HansmiEsier, e 7B xtend thrduoh
descri bed aboveshngRotefart 71Halis QoupREWE @Re coaxibiSlul M4ebY aCRPWB bnd 3 traAch
the BTS 21 has been established, the_control circuit 12 rel ays the call

set up signals ﬂa_qfﬁéesmsgn's:sion "'_‘3 75. When the controller 30 receives :
the call set up si gnalﬁ%f%rgiﬂg‘t%ﬁgdé%tcﬁézféﬁﬁnrifﬁé%'ihtekaﬁrlévktﬂﬁténﬁt&ﬁﬁﬂgeha .

al location for the cal om 6. The BSC 26 w note that the
t el ephone 1 Has 74ccardispaced aldngnadtansmissign line /8; slLoh @sad Icogxiab cable. A central

dedicated channgl, 754 13§ unb NARAAES SHEEbnY i BohfteSS ' e’ G bt RAE kAnSHRRRS! ine
'75. A terminaﬁng impedance 78 is connected to the other end of.the transmission
line 75. _ o .
Referring to Figure 14, the ~central part 79 of. the interface system
10 comprises a. frequency fransposer 80 for trahsﬁbsing 'signals- frorh the transmission
line 75 to a microwave band and transposing microwave signgls_-to ‘the band for
which the telephone 61 is adapted, a microwave bowe_r amplifier 81 for amplifying
microwave signals from the transposef 80, a microwave pre-amplifier 82 for
amplifying received microwave signals before they are applied to the transposer 80
15 and a duplexer 83 coupled to the output of the power amplifier 81, the input of the
pre-amplifier 82 and a waveguide to a dish antenna 84.
Referring to Figure 15, the dish antenna 84 is mounted on a building 85,
for example an office blodk, and is aligned with another dish antenna 86 at a BTS
87. The transmission line 75 e:étends substantialiy throughout the buiiding 85.
20 The BTS 87 includes a UHF antenna 88 for conventional GSM communication and
a call processing apparatus 87a. The call processing apparatus 87a is linked to a
BSC 90 which is in turn ii-nked to a MSC 92, providing connection to the PSTN.
" Since the interface system merely transposes the band. in which the
telephone 61 operates, the BTS 87 can be in fact two BTSs, one operating in a
25 conventional UHF GSM band using the UHF antenna 88, and the other operating in
a microwave band, using the dish antenna 86.
in the foregoing embodiments, an interface unit or system provides
cofnmunication to a conventional BTS site which has antennas for communicating
with mobile equipment in its cell. However, the "BTS", with which the interface
30 unit or system communicates, may be arranged solely for communication with
interface units 6r systems according to the present invention. Thus, in the case of -
a large office complex for example, it may be desirable to have the "BTS" at the

complex and avoid the need for the telephone, ISDN, leased line or microwave link.



al l ocation process. The request for a call to be set up is passed to the
MSC 27 via the BSC 26. The MSC 27 then operates to establish a
connecti on vwe9meemM2t he 15 called:-party and the BTS 21, by waRCHGBIHGISSETN.
The controller 30 comunicates the allocated channel to the interface unit
11. Although this is predetermned, it serygs to indicate that the call has
been set up. Using a dumry allocated signal is convenient because it
mnics the operation of  the system when the tel ephone 1 is nobile.
Once the call has badaptees atgkndvine faCallooving blandheld uidbnézelbphmes Bsecddedind
control data from he telcao E‘?'El to e BTS Vi ce_versa.

h
Wien t he cal | 2j¥ehiglgimounte AR o'\ttleéf“ sygtemyy °ftﬁ8 FEBYfE’?(ﬂ migrpehpne and a

break the conpgdkpédkePes WREW Handsifrdecbperaton B Tthelielé’ﬁ%nbhelt Wﬁ b%lappremated
A call to the telephone 1 wll now be described

t el ephone 1 i thatasveh, an harrapemens ncevide det ﬁ@p&weldedwﬂu nther pa&sent mvent-on
relating tg a t

(L3N0 % SuREHEAINRNS 4G RGOS Wt b5 IR by kT by
of the tel ephpravided with abandset to treplats theomicrophone and laidspesked of ithe treabile
channel s. The ne. i he |is n fies
Its operati ontei%pgtﬂng ‘HS 'g?t ilglar}&‘:kﬁd fv%.lijtﬁﬁ ‘{)E’gg@%&t Q'{RESE&{BS? Pﬂ&c? ﬁ"h'g'%rf

the BSC 26 i nsystem Scdoha:ngctbtmel;ireserﬁanm\troat r ifethe dsee does not Weed ftaase the
unit's tel ephone nurrber auses t he dem

3
The i nt er f aceMigiPphane ea@é@% ‘{‘ﬁ’épﬁﬂ’t?érﬂf et"ﬂ"@%s%i‘?pq\"ﬁﬁ itseffy itaean bp Pluoged
the connec{g ogir&dtfy m%naﬁiemcesmdor ahemewbmldfam ﬁ&rsﬁad@saemhhh&tgml

to the
need for a connectlng cable.

GSM termlnology has been used in the foregoing description. However,
the present invention is not limited to the GSM system and is applicable also to
other systems, including DAMPS (digital advanced mobile phone system),

15 DCS1800 (digital communications system 1800MHz), PCS1900 ({personal
communication system 1900MHz), Japanese PDC (personal digital cellular), US IS~
96 CDMA, UMTS {universal mobile telephone system) and FPLMTS (future public
land mobile telephone system). Additionally, the present invention can be applied
to DECT (digital European cordless telephone} CT2 and Japanese Personal
20 Handyphone systems interacting with fixed intelligent systems. The present

invention is further applicable to analogue celiular telephone systems.
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interface um%"‘l&"'“ﬁ?e interface unit.11 -recogni ses the call S|5$11(;1, 3%1400559
relays it to the tel ephone 1 via the-second pins 16b, 7b of the plug 16
and socket_7. The t el ephone 1 then respont® as |f it were receiving the
signal fromthe antenna 3 and starts.to ring.: —Jhe—sHbscri ber
hears the ' ng and presses the ahswélHIS SHEBTtHASNBERM { he
t el ephone Hﬂnﬁmmmﬂmwml 1 and the controller 3@ thenRENAGEDge
signals via ' tte itnt&rfacet unit 11 using t hecBAM$ Stots—to—setr—up The call.
The channel allocation is of course predeterm ned. Once the connection

i s established between the calling party and the tel ephone 1, the
controller 12 relays speech 10 signals between the tel ephone 1 and the BTS
21, and vice versa, until the call is t er m nat ed. : It will

be appreci ate8 that thb delighr telephans syatemcsonoprising,ae @ddisionahtempmmication: path

BTS 21 may be r ( [ 6 Vi

much greater ban@\llf(r?1 ﬁ %aﬁ&ﬁ@f"l éﬁ'ﬂé‘e ng'g' %gé af tgkggr?u{ar D‘F@Bﬁ{”l?? ﬁgﬁem,

can be 15 used tlsatmﬁeu:tnomlpltaleahmwmmlmbdIentobllepuememat calksWitthingus/fstem

SyStemw | noW (21,28 3757 669 thd dlink2haE0R SodtR EbABASR "an Sntditace Hitns
(11,41,42a ... 42h;71;79) for providing a communicathns c_onnectson between a

10 mobile telephone and the call switching system so as to by-pass the telephone's

radio antenna (3,67).

2. A cellular telephone system according to claim 1, wherein the interface
means communicates with the mobile telephone by means of ‘an opticatl or

15 ultrasonic communications link {96,98).

3. A cellular telephone system according to claim 1, wherein the interface
means communicates with the mobile telephone by means of an electrical
connection (7,16; 7,46; 65,73)

20
4, A cellular telephohe systerh according to claim 1, 2 or 3, wherei_n the

interface means provides a communications connection (16,45,98) to the mobile
telephone for baseband speech and control data signals.

25 65, A cellular telephone system according to claim 4, wherein the interface
means comprises a modem (14,50}.
6. A cellular telephone system according to claim 5, wherein the
communications path comprises a switched network.

30 |

7. A cellular telephone system according to claim 5, wherein the

communications péth comprises a fixed point-to-point signal path.
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understanding of the fo t, the channel codec of the

t el ephone 1 shoul d tul'mmﬂumﬂmlmn\ ng part of the r.f. circuitry 2
(Figure 1).wo 9736442 Ref érrtng*t @ Fi* gure 6, an interface PZTGBIVIESSS
conprises a central p renmote parts 42a - 42h. The r erot €
parts 42a - 42h are e JHIS SHRE: HAS BEEN | o %& central part 41 by respective
transm ssion li.nes 43§ - A43REPLACED erring to Figure. 7, a renote
part 42a conpri'ses.a transcei ver 44, a power supply unit
45 connected.t@ a MBANGelRARCidlagHong SystBhy atBording t@Nélaih B Ust 96.wiErirP!tHe
46 has five contaets 46a--e-which correspond to contacts 25 7a- 7e of the
socket 7 of t HBtestacpyngans débhikanct2hi? Hi7§l s !’)’a"@ﬁﬁ fo5\REoviding gpmmunications

functions to t f [

roviousty  CuneCRbiCict o BRraiky 32 ioohe foianihet 1 b lan RMIAL Sl agd
of the plug 46hes bandwitdthpbtdheo camsmiricatinmst path ris nalffiofent htort maphoalitye of
44 and t-he second,contact_,of the plug 46 is coupled to a data output
term nal of gt rFé"‘PFa’h?é’é.‘i?@F 44. The third 30 contact 46c and fifth coﬁt act
46e of the plug 46 are coupled to the +V out put of t he povver supply
unit 45. The fourth ont(a’lﬁt 46d .of the u ls coupled fo 5

renmote part's ¥V su ' =PhpRg 5‘(/“@ F°'8'f"9p(59ve a'§hp1pl'§f niWhersin the

al so COURhfHfdce ri‘ie/aﬂd"'ﬂ‘&ndeg ranbm}mmcarnbas lcoARSRRINVEA) Aith Tmaer f. circuitry
transceiver 44 is al so 97/ 3

PCT/ GB97/ 00559(64) of a mobile telephone forr. f speech and data signals.
10

10. A cellular telephone system according to claim 9; wherein the
communication path includes a transmission line {75) and the interface means
comprises means (74,76,77) for connecting said r.f. circuitry to the transmission
line. | ' |
15
11. A cellular telephone system according to claim 10, wherein the
communication path comprises a point-to-point microwave link (84, 86) and
transposer means (80) for transposing the signals on the transmission line (75) to
the operating band of the microwave link, and for transposing signals received
20 from the microwave link to the operatirig band of the mobile telephone and

applying them to the transmission line {75).

12. A cellular telephone system according to claim 9, 10 or 11, wherein the
interface means {71a...71c;78) provides a connection to the transmission fine (75)

25 from the r.f. circuitry of a plurality of mobile telephones.

13. An interface apparatus for providing a communications connection
between a mobile telephone (1} and a cellular telephone cali-switching system
(21,26,27) so as to by-pass the telephone's radio antenna (3}, the apparatus
30 comprising a first connector (16,46,73,98) for exchanging speech and data signals
with a cellular mobile telephone, a second connector for connecting the apparatus

to a transmission line (17,52,75) and means for exchanging said speech and data

signals via the second connector.
’ This Sheet Has Been Repi
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11 coupled to the transm ssion |line 43a between the renote part 42a
and the central part 41. Renote parts 42b - 42h have the s

constructi on WO98é#M2e part 42a. . Referring to Fi gu?&Gn?Wssg
central part 41 conprises a. it 47, a user - |nput unit 48, a

lmmlm“l"m“mﬁ SWQEMASOBEENU usext i nput unit 5 48 i's coupl ed

EEW@E es a lser to programthe i ht erf ace
syst*emcvm th thes | nlaber a—E+S—24— The user input unit 48 includes a

di splay on which is dISp| ayed status |nformat|on for the interface system

The control cirGUt 4% ] SeGoNbl gpérgm% offind 86 claiA"Pd!! Rheth the it tiAnector

43h for communic' I ng A\M ones a enote parts
10 paral |l el dat q16) a6s 731 wmmnbamhewfnbrtheohomm telephone byh enesns taf pare glectrical -
49. -The mul ti Iexer n term nal connected to the nodem
50 which pr &9 B%“st“&‘(l |'?1€'a? ﬁsragg:lol ine 52, providing connection to
the BTS 21, ig place of the PSTN |ink 25 shown in Figure 3. Control
lines 53, 54 link the contraol circuit er 49 and the

otem 2o! 28 . "% A Tabriacs iapReratus acRAing 1 AIFITB 41 &b rTET- qEMAr B, BPYer
channel s and ong ugglg &@Kﬁé t(4§ d372)( ?drgﬂiﬂdwlﬁg)eléiﬁﬂéﬁl%&wérstﬂﬂ%? H&Bﬂg t'él%r one

and.- has adequat e ort renote parts 42a -
| SDN30 |ink (t h|thtqugBtbhdm$te¢®nem(|!ﬁ»46 7%)hannel and a synchroni sat | on

channel, all of 64 kbitls) could be used if greater capacity were
requi red. 20 O the nine data |lines 51 between the control circuit
47 and the 10 16. An interface apparatus according to claim 13, wherein the first connector

(98) is arranged for exchanging speech and data signals by means of an optical or

uitrasonic carrier.

15 17. An interface apparatus according to any of claims 13, 14, 15 or 16
wherein the first connector {16,46,98) is arranged to exchange baseband signals
with the mobile telephone, and the means for exchanging said signals via the

second connector is a modem (14,50).

20
18. An interface apparatus according to claim 17, including control means
{12,47) and dialling means (14,50), wherein the control means is responsive to
cellular telephone data signals from the first connector to cause the dialling means
to output telephone or ISDN dialling signals via the second bonnector.

25

18. An interface apparatus according to claim 17 or- 18, comprising one or
more further connectors (46) for exchanging speech and data signals with further
_cel!ular mobile telephones, and a multiplexer {49) for multiplexing signals from the

30 first and further connectors, wherein the modem (50) is arranged for transmitting
the output of the multiplexer (49).
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nultiblexer 49, eight correspond t te parts 42a - 42h and:
t he ninth is used for BCCH si gﬂ“lﬂﬂﬂﬂmlmﬂm hannel s of 't he | SDN2
link to t hew®d¥36442.can carry a total of 'ei ght STCHs, the BCCRCIVGBETINS5S9ei ng

carried in the Dc g@ﬁl ——Fhe _various- channels.are time-division
nul tiplexed in the [l ZSHEEﬁkHA&BEEN - Inghe enbodi ment depicted in
Figure 8, the signa-pa HEPMEQDw!tl Dl exer - 49 of the central part 41

are bi-directional. Hover, be appreciated that- .’ separate paths

and nmul tiplexeos ma Raeplidie fopra sélilld! telephefie @psteh? indiding processing circuitry
The operation of this enbodi ment will now be described with reference to
Figures 1, 3, {#) and apexgernally accessible capnegstar{Z. ), dhrseanectos beingsgoupled to
connected to, ; ' f 0,
T must regi sty Pt R U CeRPiahgd Kssband (el ank etk i< k)

| ocat i on updatapd HRyingoradin frequénsyptranseeivien giravitryd@hforcoupling itotthe processing

produces t l‘ge \%%Qéﬁ&é%ﬁ%@haﬁéybraggga%%rs%teieglq anb Ja?é: %ntgingﬂ t'ﬁglde%i ,Stihgn;‘;irlobes-gt;'neg

E’IC% /n ?3:39 7/ 0055@ircuitry including means for detecting whether the externally d2cessible conhédtor
transm tted EoLERG AN SR rioabSR WRS o DSmblelriontiry anhidtot art] SHHMch neans
(6) under the control of the processfng circuitry to disconnect the processing
circuitry from the transceiver circuitry when the externally accessible connector is

10 so connected.

21. A telephone according to claim 20, inclluding r.f. circuitry (2) for
transmitting and receiving speech and data signals, and switcﬁing meahs {6),
responsive to a signal applied to the connector (7, 96) to disable the r.f. circuitry.
15 | ' o '
- 22, A telephone according to claim 20 or 21, wherein the first connector (16,
46, 73) communicates with the mobile telephone by means of an electrical

connection (7; 65).

20 23. An telephone according to claim 22, further comprising a power supply
connection for supplying electrical power to the mobile telephone through the

electricat connection (7, 65)..

24, A telephone 'accdrding to claim 20 or 21, wherein the externally accessible
25 connector (96} is arranged for exchanging speech and data signals by means of an

optical or ultrasonic carrier.

25. A method of connecting a mobile telephone to the call-switching system

of a cellular radio system comprising the step of establishing an additional
30 communication path, independent of the system of cells of the cellular telephone

system, between the mobile telébhone and a fixed part of the cellular radio

system, by putting the mobile telephone in ‘communication with an interface

means, the interface means being connected to the cellular radio system by a

communications path. '
. This Sheet Has Been Reﬂlaced
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However, it is output to the renote part 42a via the first contact 7a of
the socket ' The signal is then relayed by thgcqatsyr/00559
transcei ver 4woeﬂ7@ﬁ‘b‘zt he 5 transmission-line 43a to the central part 41 of

the—l—n{—eH—aee—%yst—em Tm centrol circuit 47 detects the signal and
|dent|f| i §THIES: SHEETOHAS BEEN fon @8date i gnal- as the case
maﬂ!ﬂ“lu Elu&ﬁﬂi“ he sigRPRACED he control circuit 47 first

de t he s al ready -connect.ed.to the BTS 21.

connection already exists, the control Circuit 47 passes the

SI gnal through g the Al‘?nébeé'd&bSKﬁﬁg 48. cnmherzst h@herelr icBmmmticatRnSBéwvéen the
the appropriate input line 51, the I's supplied to the nodem

which transni t s mabiledelepbomrand the ,uge{fﬁ@e F‘!ﬁﬂﬂ? disables the ragio transceiver functions
However, if the 47 determ nes that an | SDN connecti on

|8‘té|€ dne S
needs to be estggﬁﬁéshmg,' %sntructs the nmbdem 50 to dial the.l1SDN nunber
of the 15 BT$21. At the BTS 21, the controller 30 is notified by the nodem

32 of the call on t he | i n [ th
modem 32. .The 27-centt 5?9‘45%@%% '('J"Pzph‘g] g'sggr‘%’?‘;} E'V\ﬁ} he%ﬂ%ﬂsgogﬁgaﬁ:
rﬁgi st Irat iTgn or doﬁ‘ib’iisl | eoa swutchtﬁdﬁt@oﬂ::j gml tHeth bﬂmd_&iﬁ:ﬂgeushagtfmef bifddtinD a
channel - e controller res s to't re|_tr tion or catign
update signal i r?#'h@“ébﬁ?é‘ﬂ@ﬁﬂé\et‘ﬁﬁ '%?"""ﬂ?"atﬁ‘a ?@bﬂﬁ?\@"ﬁs’gfﬁg‘ﬁg part of
registered, if RReeemAddraditf systdrhe cel lular tel ephone network. After
registration or |ocation update signalling has been conpleted, the

control circ¥#®t 47 sends the interface system s | SDN nunber and the channel

for . the re Pard rfddfod AckOraing & ¢iitN2Y SwhBRin 3h& cahthdslcitionsSath is a
controller 30 m§8Cv\togélﬁﬁner ‘J\ﬁgt th'eraﬁ i]uhone s 1 ne?work 1D. An |nd|h€aat|on
of the interfacehspselom #bexisting hlshcthadmdthfswlmh@d goapetomart 42a and t he

t el ephone s 1 network 1D are

29, A method according to claim 27, wherein a call is set up by setting up a

15 switched connection.

30. A method according to claim 28 or 29, wherein when a call ends, the
switched connection is released only if both:
no other channel of the switched connection is currently in use, and
20 no further calls or call attempts are made to or from the mobile telephone

within a predetermined period of the end of the call.

31. . A method accord.ing to claim 25 or 26, wherein the communications path
comprises a fixed point-to-point signal path.
25 _
32. A method according to any of claims 25 to 31, wherein the fixed part is a
cellular radio base transceiver site, the base transceiver site having channel
allocation means for allocating moblle telephones to channels in order to set up
calls to and from said mobile telephones, wherein when a call is set up to a mobile
30 telephone by way of the system of cells, a channel is allocated having an
associated radio frequency channel, selected from a plurality of channels allocated
to the cell, and when a call is set ub to a mobile telephone by way of the additional
‘communication path, the call is allocated to a dedicated channel not associated

- - ___._———-——————_—‘__—_—
with such a radio frequency channel.
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passed on to the BSC 26. The connection 52 between the interface system 40
and the BTS 21 will theh be broken if it is no |onger required.

Since the tghYRReae 1 is not operating in the conventional NMpCTAFBIFN0ESII N
effect, has a dedicated channel allocated to it,.the. B |

SC26—Tnust—recoghise
when 30 the tel eph ed and depart .fromt t |
channel allocation ‘ E5d cHAS BEEN 24 A call frcimmﬂmamjmﬂmbt
for exanple, renotd part REPBAGEDI | noy be. .-.. ‘described. « "¢ | 2
PCT/ GB97/-00559 - 13
When the subscriber wishes to nake a call, he enters the called party's
t el ephone nun38 i ntho methodelaegdtding 1oi any Henen®f ralaim@ngfer toa L.t Meherginethaes
t he SEND key. |f the telephqope A : I
parts e, g 4okommunicatsh brtweBRIAG b (SBBRSHL S b ffkitake il E'BY fieans
connecti ons 7af aftpticalor liraseiotamieh part 42a to the central part 41 where
they are deéect ed by the control circuit 47.

34. A method according to any one of claims 25 to 32, wherein
communication between the mobile telephone and the interface means is by means

of an electrical connection.

10 35. A cellular telephone system substantially as described with reference to

the accompanying drawings.

36. An interface apparatus substéntiélly as described with reference to the
accompanying drawings. -

15 : B
37. A method of connecting a mobile telephone to a call-switching system of a
cellular telephone network, substantially as described with reference to the

accompanying drawings.
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If the interface systemis already Connecfea to the BTS 21,

signal s are
transmi ssi on ¥R

modem 50 to dial
call, as described above.
and the BTS 21 has been
call set up
the control
system the
will note that the tel
therefore allocate the
conventional radi o channel
to be set up to is passed o
t hen operates to establish
the BTS 21, by way of the P
the allocated channel to th
predeterm ned, it serves to
Using a dummy al |l ocated sig
operation of the system whe
been 25 set up, the control
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30 40 and the BTS 21. If the channel was the only one in use, the | SDN

connection between the interface system 40 and BTS 21 can

rel eased. TheWO #3442 a del-ay before such rel ease occursf%bﬁagpﬁﬂﬁ?- )
for the possibility that the user intends to make a further call as
soon as the first clears down. WO 97/ 36442

PCT/ GB97/ 00559 2/9 14

A call to the telephone 1 will now be descri bed. = When t he

tel ephone 1 is called, the MSC identifies the cal Ned nunber as rel ating
to a tel ephone currently regi ed with the BTS 21, and routes the call to
the BTS 21 via the BSC 26. The BS i rst checks | D of the tel ephone
1 5 against its list of nobile units ™th dedic c®8nnel s. The BSC 26
finds the tel ephone’'s IDin the |list and nodi S its operation
accordingly. Having found thg teteptome—s—1D The list, the BSC.26

n@@ber of the

open, it next

stem 40 then causes the
is open, or if it is

instructs the controller 30 [o retrieve the
interfacetgyﬁfe 40. If the |SDN link is not al
causes the nodem32 t6 dial {t, and the interf4
10 npdem 14 to answé?ﬁthe cart— 9“A3Lhe —SPN
al ready open, N _ 24 :

w |

Figure 3

Jﬂ
PSTN g¢—] msc - |

24
32 30 31
-<l—7—————-IH P R <
25 MODEM CONTROL X

*l to BSC
- Figure 4



t he cbntroller 30 is informed. of the ISDN |Iink channel allocated to the

t el ephone 1 by the BSC 26. This indicates which TDM sl ot oHIoR
for the cal | eWWO973644% ephone. = . «~Preferably, such a te ‘Lé‘l[;IE:(;ine %
includes r.f. circuitry for transmtting and 15 receiving speech and data
signals, a further externally accessible connector and swi t chi ng neans,
wherein the switching neans is responsive t39a signal applied to t he
further connector to disable the r.f. circuitry. , Once the
connection has been established, the controller 30 sends a dunmmy

channel allocation signal to the interface system The interface unit 11 20
recogni ses the dummy channel allocation signal and relays it to the

tel ephone 1 Vi A ~aeeh T Tol] o || TeR L Teh e ol PREEN L e | T o

starts to ring. The subscri ber hears the tel gphone 1 ringing
and presses the answer} button on the tel ephone 1. Thqg tel ephone 1 and
the controller 30 then|exchange 25 signals via the interfface systemto set
up the call. Once the fonnection is establ i shed bet
party and the tel ephong 1, the controller 47 rel ays

bet ween the tel ephone I and the BTS 21, and vice versa,

all ocated TCH until thg call is term It will be
appreci ated that the d|al-up connections; descri bed aboy could 30 be
repl aced by leased lin ot ner operator or dedrc d lines owned by
t he cel | ul ar netmgrk_operator, provi di ng a permanent connection
between the interface unit .or .system and a BTS.
| ' Figure 5
46d |
48e
aga_agb 47° j 42

—// 46
l—
e

.

19

45 4

Figure 7



WO 97/36442
PCT/ GB97/ 00559

| nst ead of tlvgo®tmeszi cal / mechanical pl ug- and- socket connectloﬁgﬂﬁpgﬁmﬁﬁﬁ

7/46 illustrated in Figures 1, 2, and 7,

the connection between the nobile

t el ephone and the interface unit may be by nmeans of an ultrasonic or

optical (e.g.

to Figures 9 and 10,
those in Figures 1 and 2 are given
Referring to Figure 9,
described with reference to Fi gurg
ul trasound or opti cal
by neans of a 10 suitable transg

by -an

circuitry 4 and
i ntterface unit

Figure 2,
optical antenng
t he t el ephc
to the contro

baseband signa
signal s such ag

except

ne la,
15

infra-red) link,

in

11

ver
Rf. circuitry
1l ais
t hat

(sensg

simlar
the plug 14
r/trédsm t tle
and connectlad
2.

circult

tenna (sen
97 to

c

r) y‘&‘%ans of as

(0]

as w || 4r@ow be described with reference
5 whi ch conponents havi ng equi val ent features to

t he sanme reference nunerals.

the cellular telephone 1la is simlar to that already
except that the socket 7 is replaced
r/ftransmtter) 96,
e process and contr ol
Referring to Figure.

connect ed
10, the
with reference to

| trasound or

y to the antenna 96 in
tabl e transcei ver 99
eivers 97¢4499 convert

42h

s (either conyenti onal anal ogue ghals, orfgigitised
woul d normal Ny be transii gted—frofirs
' 42¢
— a3b a2d
43a —
43c
43d
\—
52
41 ——-
43e
43f
43h /
\_/ 43
42e
42f
429
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received by the antenna 3) received fromthe control units 4, 12
respectively into  signals suitable for transm ssion by the ?E?ﬁﬂﬁ%ﬁ%gg’
98 respecti veWO9#4d 20 signals may si-nply be a nodul ation o e
optical or ultrasonic carrier, or they my be converted by the
t.ransceivers 97,99 to a digital format such as the |rDA pr ot ocol
previously referred to. These signals are tH8n transmitted by the antennas
96, 98. Signals received by the antennas 96,98 are reconverted to baseband
anal ogue or digital signals, by the respective transceivers 97,99, for
further 25 processing and onward transm ssion by the control units 4, 12

respectively. - The operation of this systemis largely simlar
to that of Figures 1 and 2. However, as there is no electrical
conection between the nobile tel ephone la and the interface unit 1 1 a,
there can be no external power- supply to the tel ephone 1 a, - and

therefore no equivalent to the electrical power connections 7c/16c¢c; 7d/16d;
30 7e/l1l6e. This has two further consequences. Firstly, the battery 5
cannot be recharged by neamd3afdthe interface unit 11 a (separate
battery chargi ng arrangenent sy bei ng necessary). As shown in Figure 9
the battery is delivering 'romer Vo the various conppnent s 4, 97 etc.
Mor eover, detection of the prege ﬁe WO 97/ 36442

PCT/ GB97/ 00559 ' }

7"
51

Nan i = a1
g g CONTROL MUX MODEM
mjm] | - '

A

43 e-h

~Figure 8



16 . of a connection cannot be done by detecting the presence of a

val tage as i s done in the enbodi nent of Figure 1 (connection 7c).
| nst ead, the wowwishgapparatus 4:-is arranged to respond to ROTGRATOSSCe
of a signal on the input 4b, (received by the antenna 96) to control '

the switch 6. Alternatively, the switch may be controlled 5 nanually.
The arrangenent of Figure 7 may be adaptedsj®r use by an optical or
ultrasonic connection in a simlar manner to the adaptations to Figure 2

il lustrated in Figure 10. In the foredffi ng enbodi nents, a
"land |ine" e on t the 10 interface unit pr systemto the BTS.
A further enﬁlﬁhtﬁél be descri bed, W th raf_sPénce to Figures
11,- 12, 13, 14, d 15 which uses a wireless |ink pet ween an interface
system and a BTS. ReT er f—rg—+o—+gue—FE—eCel | ul ar tel ephone
61, generally conventional {n constructEM}xconprises a battery pack
62, signal processing and cpntrol cjircuitry®™5 763 and r|.1. circuitry 64.
However, the tel ephone 61 fyrther i eGt-oF 65 having three
sinpl e contacts 65a, 65b, 6%c, a. and an r.f.

switching circuit 66. The fi{rst d onnector 65 is coupled
to a control input of the prdg circpitry 63. The
second and third contacy{s 65N respgctively to the

i :
switching circuit 66 is arrfnged |t CONTROL SW. L ¢-rTCuitry 64 to
either an antenna 67 or the}lcoaxija] sofpket 65d jepgndence on a
control signal fromthe pro¢essingfand|control Sﬁrcuitry 63. The

negative and positive 20 termnglp of|the battg;* pack 62. Tée r.f.
D
n

\ +
| 97 | .
- | | ey S s
o .
96
’ —
9g >
95 _’/113
14
CONTROL - ™  MODEM [
18
| 17
y — 1
13a 15
e — POWER
W r

Figure 10



first contact 65a of the connector 65 is connected to a control input of

t he processing and control circuitry 62. Wen the processingggﬂg”? 9
cont rol circuﬂY??'%@“%S detects a voltage on the first contact a o o%ﬁe
connetctor 65, it sends a control signal to the r.f. switching circuit
66 to connect the r.f. circuitry 64 to the coaxi al socket 65d rat her
than the antenna 67. The connections 65b/ 73W%nd 65c/ 73c al l ow t he
battery 5 to be recharged fromthe power supply unit 7
Referring { ' : a"fefipte part 71 of an interfade system conprises
30 a maind p y uli t®72 connected to a mains ¢l ectgzcity supply
19, and a connector 73 adapted to cooperate with t onnect or . 65 of

t he tel ephone 61. The fir | of the connector

73 are connected to the +V ofit put of the pojer dupply unit 72 and the
second contact 73b of the connect gy AXi s conmredtSW He—the OV out put
of the power supply unit 72.| The WO 97/ 36442 66
PCT/ GB97100559 17 connect or
73 includes a coaxial plug 4. A tran ssion l|inef 79 éxt gnds t hrough
the renote part 71 and is cdqupled to coaxi gl q‘ug T4 y a tap 76 and a
branch
63
CONTROL
' - 61
A + . a __///
62
‘BATTERY
R
L1 /\ 65
s | |
2 65¢ 65d
65b

7%1\__ \ ._:?c C;;L 73 71

19
) 76
+
72 0 "'/
77
- | l

7s

-~

Figure 12



77 of the transm ssion |line 75. Referring.to Figure 13, a
plurality of interface systemrenote parts 71 a - 5 71 ¢ are spaced al ong
a transm ssi owod 973445, such as a-coaxial- cable. A central ¢B

the interface systemis connected to one end of the transm ssion |ine

75. A termnating inpedance 78 is connected to the other end of the

transm ssi on |l ine 75. Refegrang to Figure 14, the central
part 79 of the interface system 10 conprises a frequency transposer 80 for
transposi ng signals fromthe transm ssion line 75 to a m crowave band

and transposi ng m crowave Si
61 is adapted, a m crowave

als.to the band for ich the tel ephone
er anplifier 81 for anpfifying m cr onwave
signals fromthe transposer , a mcrowave pre-anplifjer 82 for

anplifying received m crowa signals before they age applied to the
transposer 80 15fand a dupl gxer 83 coupled|to the outgut of the power
anplifier 81, thd inpltbof the pre-anpllifi ef182 arld a waveguide to a

di sh ant enna 84. Referring to RHguwe-15__thhe dish antenna 84 is:
nount ed on a buil di ng |85, for exanple an offijce block, and is aligned
wi th anot her dish antgnna 86 at a BTS 87. Thg transm ssion line 75
extends substantially |t hroughout the building 85.26—Fhe BTS 87 includes a
UHF antenna 88 for corlventi opal GSM comruni catiorf and 75 a call processing

£

apparatus 87a. The cal]l progcessing apparatus 87ajis linked to a BSC 90
which is in turn linkgd to MSC 92, providing cdnnection to the PSTN.
Since the interface syste rely transposes the lband in which the

a 25 conventiongl UHySM Rand using the UHF anrigenna and the ot her
operating in a m crowavd band, using the dish ant¢g 86.

|

t el ephone 61 operptest—+hkeé—RBTS 87 can be i n—eet—+wo—BTSs, one operating in
3 :

. | : Figure 13

75

- o |\j1 H . | | 84

| 83 |
S I oY \
Y

~ Figure 14




In the foregoi ng enbodi ments, an interface unit or system provides
comuni cation to a conventional BTS site which has antennas for

conmmuni cat i ngWO9736#42h nobi | e equiprment i-n its cell. However, (BfF/CR7L0SSS
with*which the interface 30 unit or system communi cates, may be arranged

solely for comrunication wth interface units or systens according to
the present invention. Thus, in the case oB/9 a large office conplex for
exanple, it nay be desirable to have the "BTS' at the conpl ex and avoid
the need for the telephgﬂe, | SDN, | eased |ine or mcrowav i nk. WO
97/ 36442 PCT/ GB97/ 00559
18 Adapt grs are known for all owi ng handhel &' nobil e tel ephones
to be used in a vephicle-munted installation. These s sten§ of ten
provi de a m crophone &nd a | oudspeaker to aIIOM/hands.LLeg—gperation of
t he, tel ephone. It wll be appreciated t hat such amn\ arfangenent coul d be
enpl oyed with t jresent— i-nvent Lon. — S Al ternat ivel y, interface unit
or renote part t\he interface system could be prevyded with a handset
to replace the/m hone and | oudspeaker of t T¥e
6
87
?:i\
\\
85

a0
BSC L

92

- MSC

Figure 15



t &1 SPHERS T RhER TS 45R&®°wi th the interface unit or rempte part of, an. ..
| nterface system according to the present invention. If-the use: ctoes
not. need to use the m crophone and the | oudspeaker of tthe robile’ i

-

t el ephone itself, it can be plugged 10 dlrec|tly into an interface unl‘t or a

renote part of an interface systemw thout the need for a connecting
cabl e. - GSMtermnol ogy has been used in the foregoing

descri ption. However, t he ROBTING CENMVEARITBOERHONEXCALLST ted to the GSM
systemand is applicable also to ~other systens, including DAMPS

(digital advanced nobile phone system), 15 DCS1800 (digital ‘communi cations

system 1800MHz), PCSmQO(aresep'ermaammon relatesmmi calluiaon telgphara 1860dvkiz,) ,and
Japanese PDC (

eyl o AR By st RouS G s te eminieation patl BSRRT) & mobIe fejgphone

nmobi l e tel e;fhoaed aycdiany telé@lchriel cxmMadvliychind 1Sy 16 @S EALcellBME BélbgHbne adystien has a
applied to DECT (di Eur opean cordless tele hoVH% CI2 and Japanese
Personal 20 HafSHEMote’ cgi)%t which; 31 geggraphigalaress. iqagR @T YWt isi FRsReatefswithe.

The present  radid\RBE I Qatidrs fAlsf tth@rm&mal LGiEhEydsOfrBRRbREURIICR! bibhbr, radio
t el ephone systens. | 1/ 97 15:05 u:\ patents\word\25127. doc
19 contact is ‘handed- over from one radio base station to another.

As the usage of mobile telephones increases, the provision of acceptable

10 qu;lity' of service to subscribers becomes increasingly difficult as the demand for
radio channels exceeds the availability of channels allocated to network operators.
The allocation of radio frequency (r.f.) spectrum to different services is carried out
by national governments which operate within the ‘framework set by the WARC
(World Administrative Radio Conference). Furthermore, expansion of the allocated

15 band beyond a certain size would cause technical problems for the design of
mobile telephones. In particular, there would be the problem of providing effective
broadband frequency synthesizers, r.f. amplifiers and antennas.

It is an aim of the present invention to overcome the aforementioned problem.'by
providing an additional communication path indepeﬁdent of the system of cells of the

20 cellular telephone system. It is known to provide a mabile telephone which.is also capable
of operation according to a cordless radio standard (e.g. DECT) to a nearby radio base
station, or to a fixed (PSTN) line dedicated to the user or a specified group of users. -
Examples of the latter are to be found in IBM Technical Disclosure Vol 38 No 6 and
European patent Application EP0660628 (Nokia), both published in 1995. However, such

25 systems require a separate user subscription on the fixed network, and an associ_ated
separate network identity (telephone number), requiring call diversion arrangements to be
set up to allow the user to be contacted. The cordless exampleé also require their own
allocation of radio fre‘queriéy spectrum, and so they do not overcome the fundamental
problem of limited radio spectrum. _

30 According to a first aspect of Ehe inveﬁtion, there is provided a cellular telephone
system comprising an additionai communication path independént of the system .of cells 6f
the cellular telephone system, between a mobile telephone and a cellular telephone call-
switching system, the communication path comprising an interface means for providing a
communicatioﬁs connection betweén a mobile telephone and the cellular telephone call-

35 switching system so as to by-pass t wer s radio antenna.
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CLAI M5 :
5 1. .(AMENDED) A cellular. tel ephone system conprising .an
addi ti onal comuni cati on pat h (17, 75, 84).

i ndependent of the systemof cells of the cellul:
t el ephone system between a nobile tel ephon@ (1, 1'5H|§rﬁﬁE§Tc|M5 @ﬁ%&’

tﬁl ephone cal | - swi t chi ng slyst emREPLAGED, 27, 81, 90, 92) ,
the communi cati on pa§afRid asSdciGnath r S
(1 1,41,42a ... 42h:71:79) fao'?écprovu TS e A AT oA woahiBE R R R

1 0 connecti off°BELRISAYPS SopRTItian tREFEEROR E kiR telpRhoRR g SaPeliuler dpifRfivge call

cal I - swi t chi ng switching system so as to by-5348t &8 SdlepAbnd'® rA¥io pa&Snrfahethe apparatus
t el ephone' s radi o anten

L6l ephone syst SRIMREEEE NG CoeEIs f5herehanpias apstep f? PP alepaavin o caluaF moble™

means conmun$ c atleshong,t & sédved mobndceortfel egpinectingbyre rapparstusfto antrmstnnssmh lioe, and

1 5 ultrasonic n?%W'e(x\ ah%ﬂ%se& Q%.e(:@gnd{)?gt Si nalslwa the second ﬁ_rlmector 3.

A cellular tel ephone sys ccording to of wherern I nterface
means commruni cat es win h fumther geRsict.cthe mvepmwm-smememnwpr@l eatiplpq telgphone

system including processing circuitry and an externally accessible connector, the
.connector being coupled to the processing circuitry to exchange baseband speech and
10 data signals therewith, and having radio frequency transceiver circuitry for coupling to the
processing circuitry to exchange baseband speech and data- signals therewith, the
processing circuitry including means for detecting whether the externally accessible
connectof is in communication with a complementary connector, and switch means under
the control of the processing circuitry to disconnect the brocessing circuitry from the
15 transceiver circuitry when the externally accessible connector is so connected wherein-the
first connector communicates with the mobile telephone by means of an electrical
connection, further comprising a power supply cennection for su-pplying electrical power
to the mobile telephone through the electncal connection.
Preferably, such a telephone includes r.f. circuitry for transmitting and recelvmg
20 speech and data signals, and a further externally accessible connector and switching
means, wherein the switching means is fes’ponsivé to a signal applied to the further
connector to disable the r.f. circuitry.
In a further aspect, the invention comprises a method of connecting a mobile
telephone to the call-switching system of a cellular telephone system comprising the step
25 of establishing an additional communication path, independent of the system of cells of
the celiular telephone system, between the mobile telephone and a fixed part of the
cellulaf telephone system, by putti'ng the mobile telephone in communication with an
interface means, the interface means being connected to the call-éwitching system of the
cellular telephone system by a communications path.
30 The interface apparatus may provide a communications connection to the mobile
telephone for baseband speech and control data signals. In this case, the interface means
' may comprise a modem for transmitting the speech and' control data over longer
distances. The modem may include dialling means so that a switched network, e.g. PSTN
{public switched telephone network} or ISDN (integrated services digital network), may be
35 used for the communications path. Alternatively, the communigations path may comprise
a fixed point-to-point signal path. This could be a leased line, a permanent ISDN

connection, a cable television (CATV) transmission line or a microwave link.
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CONHRELHET 3ROT 7oA\ P! 278507 3) .20 oA,
A-cel lul ar tel ephone system accordi ng to claim1, 2 or 3, Wnerel n. the
i nterface means provi des a comuni cations connection (16, 45;98)-to the

nmobi | e t el ephone for baseband speech and control data
"signal s. 25 5. A ceﬂlular t el ephone system
according to claim4, wherein the interface ‘means

conprises a NoHGMHoHE iRe cellular netwprk and gan the then down@oad the d%‘rreﬁ?bjfé'ltéléphone

t el ephone syst em according to

communi cat i onsnpabaEr eotHHN sevber mhechwﬂlertetepbodxe Connectmg the mobile tg€phone
7. A cell t: 238 n 5% In_ the
comuni cat i ons%pg{‘% ﬁe?d%@é’s'}ﬁ%an% ?I xed ﬁrggq{ ovg%%ﬁ% "tau% 3h%|m% 'e\rll\?e?ep one to
REPLACERENI SKiransfer the downloaded number to the interface means.

18 FEB 1999 s ; . _ . ; .
AVENDED SHEEE’I' In a muiti-user embodlment, the interface apparatus may comprise one or
more further communications connectors for receiving baseband speech and data
signals from one or more further cellular mobile telephones, and a multiplexer for
multiplexing signals from the first and further connectors, the modem being
arranged for tranSmitting the output of the muitiplexer.
10 . Preferably, the interface apparatus includes control means and dialling

means, wherein the control means is responsive to cellular telephone data signals
from the first connector (and further connectors, if provided) to cause the dialling
. means to output telephone or ISDN dialling signals via the second connector.
In most of the em'bodiments to be described below, a mechanical/electrical
195 pfug and socket connection is used to provide the communications connection
‘between the telephone and interface unit, which may also provide a power supply
to the telephone. However, connection may instead be provided by means of an
optical (é.g. infra-red) or ultrasonic beam, carrying either a digital signal (e.g.
ac‘cording to the IrDA (Infra-red data access) standard originally developed for use
20 in connecting portable computers to printers etc), or an analogue signal.
Embodiments of the present invention will now be described, by way of
' examp|e, with reference to the accompanying drawings, in which:
Figure 1 is a block diagram of a mobile felephone according to the present
inven;cion; ' '
25 Figure 2is a blook diagram of an interface unit complementary to the
mobile telephone of Figure 1, accord'ing to the present invention;
Figure 3 is a biock diagram of the fixed elements of a cellular telephone -
system according to the present invention; _-
- Figure 4 is a block diagram of a call processmg apparatus of a base
30 transceiver site accordmg to the present invention;
Figure 5 illustrates the frame structure of the output from the interface

unit of Figure 2;
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means (41, 42a..42h;71;79) is arranged for providing conmumni-
connections for a pI urality of nobile tel ephones to the call

system_ and the bandwi dth of the conmunicati 6fs path is sufficient for a

20 8.

cati.ons
swi.t chi ng

plurality of simultaneous calls. 9. A cel lul ar tel ephone system

accordin , Wherein the interface nmeans provi |
conmuni cﬂmﬂuﬁllﬂlmﬂmm (74) with the r.f. circuitry (64) of a nobile
t el ephone*for rtf* speeth and data signal gtaimM80. . A cellular tel ephone

system according to claim9, wherein the comuni cation path

transmssion line (75) and the interface nmeans conprises neans (74,76, 77)

for connecting said r.f. circuitry to the transm ssion |ine.

5 1.{AMENDED) A cellular. telephone system Comprising
communication path (17, 75, 84) independent of the system of cells of the cellular
telephone system, between a mobile telephone (1,61) and a cellular telephone call-
switching system (21,26,27,87,90,92), the communication path comprising an
interface means (11,41,42a ... 42h;71;79) for providing a communications

10 connection between a mobile telephone and the cellular telephone call-switching

system so as to by-pass the telephone's radio antenna (3,67).

2. A cellular telephone system according to claim 1, wherein the interface

means communicates with the mobile telephone by means of an optical or

15 ultrasonic communioations linl_< (96,98).

3. A cellular telephone system according to claim 1, wherein the interface

means communicates with the mobile telephone by means of an electrical

connection {7,16; 7,46; 65,73)

20
4, A cellular telephone system according to claim 1, 2 or 3, wherein the
interface means provides a communications connection {16,45,98) to the mobile
telephone for baseband speech and control data signals.

25 5. A cellular telephone system according to claim 4, wherein the interface
means comprises a modem (14,50').
6. A cellular telephone system accord'in'g to claim 5, wherein the
communications path comprises a switched network.

30 '

7. A cellular telephone system according to claim 5, wherein the

des a

i ncl udes a

communications path comprises a fixed point-to-point signal path.
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11. 181”70 8bd u\baimstv&ldapfmnedosyst em according to claim 10, whereirn the: : 5
comuni cation path conprises a point-to-point mcrowave |ink (84, 86) anel
transposermnsp05| ng the signals on the tcansm ssi Qn-| hne
(75) tothe “i f the mcrowave |ink,- ] : ng
signals rec [!!ﬂ ml“m“m crowave |ink topghe opeﬂﬁSlS’rtEEBdMS 8EEN e

nobi | e tel ephone ard ®ppl yi*'ng themto the transm SI on Rqu_q\dEﬁS) 12.

cel lul ar tel ephgne s&st em according-to claim9 —rer-e+a—+t

i nterface meandO¢AMENBED) 78 Jelsphors %?"c@nrfé@t"@bnteﬂ??hpﬁé §V%¢ﬁ§‘r§'§§'f‘6ﬁ9
line (75) fronﬁd&esémé mqu"t?W'(m YarRif aft . Bkttt ¥cOdssiBRDIdoBné&bEAONGS), the

13. An intertace apparatus for providing a communications connecti on

bet ween a nobi Fennestephring cqulechml the pwicksding ciredivptiorrxchange. kageband apeech
system (21, 26 a h
appar at Us comp?TS PRy Soffis sRerdiihE SR hHfioh PR ey FHhetolat BIERYIE) tér
speech and dat acupliggabshwiprdreasioglciratiay tnm)dchmgeelb&qebammspeaecbemdmjhta signals

f
and moans 1 or SHRRRADI AQe tPeP 8RR Bk cliny "adkanE GRaRS G sebRingolsitier )

A

e

connect or, wheegiefndlipeackbssible connerdO(7, (965 is #BcoiMlunication matge dotrpletwarhanyge

baseband signals with the nobile tel ephone, and the ns for exchangin
said signals vF&"T%O’sé‘ESrﬁYV'%hH@E?%I‘gl %”%’ﬁﬁﬂé‘ﬁf‘frﬂg}a processing circ '"ygm

disconnect the processing circuitry from the transceiver circuitry when the
10 externally accessible conneetor ie so connected wherein the first connector (16,
46, 73) commupipatee with the mobile telephone by means of an electrical
" connection (7; 65), furiher comprising a power supply connection for supplying
electrical power to the mobile telephone through the electrical connection (7, 65).
15 21. A telephone 'éccording to claim 20, including r.f. circuitry (2) for
trans‘mitfing and receiving speech and data signals, and _switching means (6),

responsive to a signal applied to the connector (7, 96) to disable the r.f. circuitry.

22.  DELETED
20
23.  DELETED

24, DELETED

25 25. (AMENDED) .A method of connecting a mobile telephone to the call-
switching system of a cellular telephone system comprising the step of
establishing an additional communication path, independent of the system of cells

of the cellular telephone system, between the mobile telephone and a fixed part of

the cellular telephone system, by putting the mobile telephone in communication

30 with an interface means, the interface means being connected to the call -switching

system of the cellular telephone system by a communications path.
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14. An interface apparatus according to claim 13 wherein the ficrst

connector (16, 46, 73) conmunicates with the nobi REPLACE})[EN’IES]E{EE’!?eanS‘PQfS

an electrical connection (7, 16; 7, 46; 65, 73). hce
apparatus according to claim 14, further conprisiing p | yj mpans (15,
45, 72) for supplying electrical power tg the nohille fﬁ%ﬁfﬁ% t hr bugh t he
first connector (16, 46, 73). 16.. An-interfadelapparatus. accorgding to
claim 13, wherein the first connector (98) is arranged for exchang{ng

speech and data 1h %ggﬁl%r E%e&? ﬂ'nrc]esin\%nt%ﬂ c%%ﬂn%gg ar? ntéﬁ’dﬁe G pparatus 10r providing

a communications connection between a mobile telephone and a cellular telephone call-

’

AT 111

switching system so as to by-pass the telephone's radio antenna, the apparatus
comprising a first connector for exchanging speech and data signals with a cellular
mobile telephone, a second connector for connecting the apparatus to a transmission line,
and means for exchanging said speech and data signals via the second connector,
‘wherein the first connector is arranged to exchange baseband signals with the mobile
telephone, and the means for exchanging said signals via the second connector is a
modem.

In a further aspect, the invention comprises a telephone for a cellular telephone
system including processing circuitry and an externally accessible connector, the
connector being coupled to the processing circuitry to exchange baseband speech and
data signals therewith, and having radio frequency transceiver circuitry for coupling to
the processing circuitry to exchange baseband speech and data signals therewith, the
processing circuitry including means for detecting whether the externally accessible
connector is in communication with a complementary connector, and switch means
under the control of the processing circuitry to disconnect the processing circuitry from
the transceiver circuitry when the externally accessible connector is so connected
wherein the first connector communicates with the mobile telephone by means of an
electrical connection, further comprising a power supply connection for supplying
electrical power to the mobile telephone through the electrical connection.

Preferably, such a telephone includes r.f. circuitry for transmitting and receiving
speech and data signals, and a further externally accessible connector and switching
means, wherein the switching means is responsive to a signal applied to the further
connector to disable the r.f. circuitry.

In a further aspect, the invention comprises a method of connecting a mobile
telephone to the call-switching system of a cellular telephone system comprising the step
of establishing an additional communication path, independent of the system of cells of
the cellular telephone system, between the mobile telephone and a fixed part of the

cellular telephone system, by putting the mobile telephone in communication with an
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with a conplenentary connector, and sw tch neans er the control of
t he processisaryices digital network), may be used for the commumcatmns path Alternatively, the

communications path may comprise a fixed point-to-point signal path. This could be

a leased line, a permanent ISDN connection, a cable television (CATV) transmission line

or a microwave link.
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9. A cellular telephone system according to claim 1 or 3, wherein the interface
means provides a communications connection (74) with the r.f. circuitry (64) of a mobile

telephone for r.f. speech and data signals.

10. A cellular telephone system according to claim 9, wherein the communication
path includes a transmission line (75) and the interface means comprises means

(74,76,77) for connecting said r.f. circuitry to the transmission line.

11. A cellular telephone system according to claim 10, wherein the communication
path comprises a point-to-point microwave link (84, 86) and transposer means (80) for
transposing the signals on the transmission line (75) to the operating band of the
microwave link, and for transposing signals received from the microwave link to the

operating band of the mobile telephone and applying them to the transmission line (75).

12. A cellular telephone system according to claim 9, 10 or 11, wherein the interface
means (71a..71c; 78) provides a connection to the transmission line (75) from the r.f.

circuitry of a plurality of mobile telephones.

13.  An interface apparatus for providing a communications connection between a
mobile telephone (1) and a cellular telephone call-switching system (21, 26, 27) so as
to by-pass the telephone's radio antenna (3), the apparatus comprising a first connector
(16, 46, 73, 98)for exchanging speech and data signals with a cellular mobile telephone,
a second connector for connecting the apparatus to a transmission line (17, 52, 75), and
means for exchanging said speech and data signals via the second connector, wherein
the first connector (16, 46, 98) is arranged to exchange baseband signals with the mobile
‘telephone, and the means for exchanging said signals via the second connector is a
modem (14, 50). |
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16; 7, 46; 65, 73).

15.  An interface apparatus according to claim 14, further comprising power supply
means (15, 45, 72) for supplying electrical power to the mobile telephone through the
first connector (16, 46, 73).

16.  An interface apparatus aécording to claim 13, wherein the first connector (98)
is arranged for exchanging speech and data signals by means of an optical or ultrasonic

carrier.

17.  An interface apparatus according to any of claims 13, 14, 15 or 16 including
control means (12, 47) and dialling means (14, 50), wherein the control means is
responsive to cellular telephone data signals from the first connector to cause the dialling

means to output telephone or ISDN dialling signals via the second connector.

18.  An interface apparatus according to any of claims 13 to 17, comprising one or
more further connectors (46) for exchanging speech and data signals with further cellular
mobile telephones, and a multiplexer (49) for multiplexing signals from the first and
further connectors, wherein the modem (50) is arranged for transmitting the output of

the muitiplexer (49).

19. A telephone for a cellular telephone system including processing circuitry (4) and
an externally accessible connector (7, 96), the connector being coupled to the processing
circuitry to exchange baseband speech and data signals therewith, and having radio
frequency transceiver circuitry (2) for coupling to the processing circuitry to exchange
baseband speech and data signals therewith, the processing circuitry including means for
detecting whether the externally accessible connector (7, 96) is in communication with

a complementary connector, and switch means (6) under the control of the processing
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t el ephones, comenmicatashwith thecmdbile telepboneulpy means ofiani ¢lectrieal epnpagssion (7; 65),

further comprising a power supply connection for supplying electrical power to the

nds, the
nnel of the

mobile telephone through the electrical connection (7, 65).

20. A telephone according to claim 19, including r.f. circuitry (2) for transmitting
and receiving speech and data signals, and switching means (6), responsive to a signal

applied to the connector (7, 96) to disable the r.f. circuitry.

21. A method of connecting a mobile telephone to the call-switching system of a
cellular telephone system comprising the step of establishing an additional
communication path, independent of the system of cells of the cellular telephone system,
between the mobile telephone and a fixed part of the cellular telephone system, by
putting the mobile telephone in communication with an interface means, the interface
means being connected to the call-switching system of the cellular telephone system by

a communications path.

22. A method according to claim 21, wherein communication between the mobile
telephone and the interface means disables the radio transceiver functions of the mobile

telephone

23. A method according to claim 21 or 22 wherein the communications path
comprises a switched network, and the method comprises the step of allocating a path
on the switched network between the mobile telephone and the fixed part of the cellular

telephone system.

24. A method according to claim 23, wherein the communications path is a channel

on an existing high bandwidth switched connection.
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switched connection.

26. A method according to claim 24 or 25, wherein when a call ends, the switched
connection is released only if both:

no other channel of the switched connection is currently in use, and

no further calls or call attempts are made to or from the mobile telephone within

a predetermined period of the end of the call.

27. A method according to claim 21 or 22, wherein the communications path

comprises a fixed point-to-point signal path.

28. A method according to any of claims 21 to 27, wherein the fixed part is a
cellular telephone base transceiver site, the base transceiver site having channel
allocation means for allocating mobile telephones to channels in order to set up calls to
and from said mobile telephones, wherein when a call is set up to a mobile telephone
by way of the system of cells, a channel is allocated having an associated radio
frequency channel, selected from a plurality of channels allocated to the cell, and when
a call is set up to a mobile telephone by way of the additional communication path, the

call is allocated to a dedicated channel not associated with such a radio frequency

channel.

29. A method according to any one of claims 21 to 28, wherein the communication
between the mobile telephone and the interface means is by means of an optical or

ultrasonic carrier.

30. A method according to any one of claims 21 to 28, wherein communication
between the mobile telephone and the interface means is by means of an electrical

connection.
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31. A cellular telephone system substantially as described with reference to the

accompanying drawings.

32. An interface apparatus substantially as described with reference to the

accompanying drawings.

33. A method of connecting a mobile telephone to a call-switching system of a
cellular telephone network, substantially as described with reference to the

accompanying drawings.
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(57) Abstract

A cellular telephone (1) is provided with a connector (7)
for conecting it to an interface unit (11). The interface unit (11)
can exchange speech and data signals with the telephone (1) as
well as providing power. When the telephone (1) is connected to
the interface unit (11), its antenna (3) is cffectively disabled. The
interface unit (11) provides a link between the telephone (1) and
2 BTS via a communication path other than the cellular telephone
system's conventional cell arrangement. The communication
path can comprise telephone or ISDN connections, leased lines,
point-to-point microwave links or coaxial cable. In the cases of
telephone and 1SDN lines and leased lines, baseband speech and
data signals pass between the telephone (1) and the interface
unit (11), and a modem (14) is used to transmit and receive
these signals over the communication path. If a microwave link
or coaxial cable is used, r.f. speech and data signals may be
passed between the telephone and the interface unit (11). A
single interface unit may be used to provide connections for a
plurality of telephones. :

4
'HONE CALLS
|
2 IX
)
=1 1 s
[ comenor o] ow ||
| | )
§
]
SATTERY /'
]
LN ‘
n 7 ;‘
o Y 9‘7’ _/"'
1
—1 -
| T r/" :
2 |__.l 14
CONTROL “f 1 MoDEM 'C
‘ T
% n
EE POWER #
"




