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t el econmuni cations, and nore particularly, tolwirel ess tel ephone systens
such as cellul ar phone and wirel ess private branch exchanges (PBX .

Background and SummefyMETHOR FORALLOWING A MOBILE ENEL) Sy oty
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phones to originate and recei 'FDRrEIVIEﬁGENCWPW “the
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serviced by a phonﬂsmthg_ln!ﬂnﬂmlthe user is not registered. Current

rotocols in sone wirelegs voice DECT systens) allow an
P %‘3 eﬁ-ne present er ? ion relates to telecommunications, and more

particularly, to wireless telephone systems such as cellular phones and
wireless private branch exchanges (PBX).

Bac d of the Invention

10 Wireless phone systems are commonly used in PBX serviced areas as
well as in the public cellular phone system. Wireless voice systems are
designed to al(ow only registered mobile phones to originate and receive
calls. This presents a problem when the user must make an emergency call
while traveling in an area which is serviced by a phone system in which the

15 useris not registered. Current protocols in some wireless voice systems (e.g.
DECT systems) allow an unregistered mobile phone to make a call if the call
is designated as an “emergency call”. However, current protocols do not
allow an unregistered mobile phone to receive a call for any reason.

When an emergency call is received by a telephone system, it is

20 typically forwarded to an Emergency Service Answering Point (ESAP) where
a specially trained operator handles the call. If the ESAP loses the
connection to the caller, the ESAP may not be able to provide emergency
service without re-establishing the telephone link. If the call was placed from
the public switched telephone network (PSTN), the emergency operator

25 receives the number of the telephone making the call from the telephone
system, and hence, can call the party back to continue the call. Furthermore,
the emergency operator can determine the location from which the call was
made since the telephone number is associated with a unique geographical

~ location.

30 ‘Such call backs are not possible with current wireless systems since
an unregistered telephone does not have a phone number in the system. In
public celluler systems, the limited emount of information that can be
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unregi stered nobil e phone to nake a call if the call is designated as an
“:emer gency ;.;I“z)‘—.pwever, current protocols do not allow an pOoTRSOVOsASEd
nobi | e phone 1o receive a call for any reaspn. When an energency cal l
Is received by a tel ephone system it is typically forwarded to an

hand'es +he. cal | TaFIFRd e SBLIERAE (R BBy, o R IS tRe e
may not be abl e . onvidfe WANEARSEIRBA Yo B8 bt PhlortantaRaRE eathback himber.

t el ephone | i nk. e call was place rom-t public sw tched tel ephone

network (PSTN), iSiscetiis Systemsarer sebup te transfes onhearsingleideritifying nuwnbendhe
making the call fromthe tel ephone system and hence, can call the T'Pﬁ'\rtc\,/
back to conti nue ceflulag systems angferaraumberidentifving the aptengagsn Which the call
determ ne the Jocation

fromwhich th cé’ﬁs C%F?i\fggde-rgilsr%gwf’ it _stogl' ee%:ﬂ? Hﬁat;lounn%fetp el %seal{é Qg‘g%te'é’c}h;%i-t h
a uni que geogr aphp&ation meermMation is, typicallzPiritéd 48 focalizatiers withirea fewmaiiésdif
for inplenmenting additional features in a nobile comunication system The

met hod uses an edhemwaliwas tansferreddodnatber amtennahecause of congastipmatithe on
series of a mobi lc?ogc-:bs? %%tét?nac. s 8E':al\s’%attigntirr1]%rmation is even less useful.

Broadly, it is the object of the present invention to provide an improved

10 wireless telephone system.

It is a further object of the present invention to provide a wireless
telephone system in which an unregistered 'telephone can make an
emergency call and receive a call back from an erhergency operator.

_ It is yet another object of the present invention to provide a wireless
15 telephone system in which the emergency operator can receive both location
and call back information. |

These and other objects of the présent invention will become apparent
to those skilled in the art from ihe following detailed description of the
invention and the accompanying drawings.

20 -
Summary of the Invention
' The present invention is a method for operating a wireless telephone
system to provide emergency service for a wireless telephone operating in
the wireless telephone system. In the present invention, the wireless

25 telephone system receives a request to connect the wireless phone to a
predetermined telephone number from the wireless telephone. The
telephone system then queries the wireless telephone for a unique identifying
number identifying the wireless telephone. The unique identifying number
enables the wireless telephone system to connect the mobile tele_ph_one to the

30 wireless telephone system. The wireless telephone system maintains a set of
direct inward dialing numbers (DIDs) fhat are used exclusively for emergency

calls. Each of the DIDs allows a caller outside of the wireless telephone
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addi ti onal features. Changes in the operation of the network are

iampl enmented tQ al he additional features to be used by the f
nobi | e phone.wﬂ%J’@gﬂﬂF pment identity code can al so be used to Sb%:glfig%g@&fhsﬁe

equi prent and in connection with energency cadls. US-A-5 347 568
relates to an enmergency call station identification systemfor public
swi t ched t el ephone systemtxdiregha calf to atelephonefwithinthe wdirsiess telephoretsystem.

oo ot anch e ibe T A4 8t b e SR Bn e TS TS e Amiafasacy cal is
nunber is assigned aEQPh@G o6t iHese IO akd thatDIo frmetdtmhglﬁ{iggéﬁ@eﬂtﬁyma

appropriate public safety answering point connecte 0 an enhanc

emer gency networ k. number dgftha.telephond placing the easergensy calhgdhenwiréless telephone
detecting fraudulently identified nobile stations in a cellular nobile

t el ecommuni cat i Ons hl&FRINEGRA 1o AR RIBRIIANCY PRArAtRs ANg thermMErae gt epenator is
whi ch forg | f i ] ' h
Tcation rogi ter . Ser it stiedBIDC Tk O 'ehByRY H5Al P i Bmerfefifgbperator

and equi pment i dentg the Whelsdstelephoneathrough e witblessagldphonePSistemTan dnk
accordance with the nobile switching systemand may be initiated every tine

a nmobi |l e station oechehodiment of the prasent inventions theeDiD rassigmheddtodthenkiréless
station. Mbil e copmuni i_Qns. ol, nessages ,are sw.tched .anonqg the
O oM RA A AR by B cRE el e SR DlebhSne 1
arrangement opeiat ehel émBBERAERSE th@%réé@rﬁtih%htﬂn,th‘%ghigﬁﬁ%ﬁltﬁé’tﬂ/e@?ﬂhb%lD
execut e a handover procedure between base stations as t nobil e station -
noves from one ar eanddherunigee jderdifying memmiberi is gessinatexbdftéy a prddéferrmimed period
base station. . . .

of time. The time period can be extended by the caller or by someone

servicing the emergency call by connecting a new call to the wireless

telephone using the assigned DID. The operator serviéing the emergency call

15 can also terminate the assignment by sending an appropriate command to

the wireless telephone system.

Brief Description of the Drawings
Figure 1 is a schematic drawing of a caller making an emergency
20 telephone call in a wireless telephone system according to the present

invention.

Figure 2 is a block diagram of a mobile phone according to the present
invention.

25 Detailed Description of the invention |
For the purposes of this discussion, the term “registered” means that
- the mobile phone has two elements associated with it. First, the mobile
phone must be technically compatibie with the wireless voice system.
Technical compatibility requires that the mobile phone operates on the same
30 radio frequencies and uses the same interface protocols as other mobile

phones in the wireless system.

. Second, the mobile phone must have a previously agreed upon
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- 3- Such call backs are not possible with current wirel ess systens
si nce an Wwyosgsgiar ed tel ephone does not have a phone nunber PCE/USHTO83§%t em
In public cellular systens, the limted anpunt of information that can be
transferred to the ESAP forces further conprom ses. In these systens, the

nunber S nce ¢ RETEERtE Y NEEA it P BafaBlih BRRNGARGtaT AANE D,

nunber, the cel bHgiNaté xallsand aamémnsry agtebdrupotephone haehbdidyanhieAralisn
whi ch the call was received. This provides sone |ocalisation of the user;

however, this | caatiedirectedtadt i Mast wirelessitelaphpnesiusedda RBX |apeeelsdarn on

t hi f | . If th [ | .t d t th t b
of congost | on aPhpig systaBe Faye & iiduerHBatidation SufbetPdaramined Bno i cven
I ess usef ul unit Ber?‘Qe'lxlémﬁlé for DECTHROETE pRbnédahRy IESrEfErréq]&ﬁQ fp to
provi de an mprove%l wireless te ephone System urther obj ect

of the present ||mtematumalRmﬂatxﬁﬂﬁerddemtﬂykmh&(@éphk}né'msam nombderds an
unregi st ered telephone can make an emergency c and receive a call back

froman ener gendYPieRi arwmber which 13 user of, éheaongfﬂé?a’b%?%tq centachthe)mobdilat
gg\éfgt g?ncgg P; Ibgﬁoﬁot A ifé §v§?cl’i g{l&@ﬁ?ﬂ%ﬁt&ﬁ{se%'afhmec\phfcﬂ%n‘?@%gWN

ocatlon’an
number and IPUI N.
10 - The present invention allows a phone that has the first element of

registration, i.e., is technically compatible with the phone system receiving the
call, to establish a temporary registration in that phone system for the
purposes of placing an emergency call and receiving a call back whether or
not the phone is registered in the wireless telephone system. _
15 Refer now to Figure 1 which is a schematic drawing of a wireless
system in which a user of the system is placing an emergency phone call on
the user's mobile phone 101. The wireless system shown.in Figure 1.
includes a plurality of antennae shown at 102-104 which are connected to a
central switching system 110. In a wireless telephone system according to
20 the present invention, the wireless system maintains one or more Direct
inward Dial (DID) phone numbers in a table 112. These numbers are
preferably registered with the PSTN. These DIDs are reserved for incoming
emergency calls. These DID phone numbers are never used to identify any
originated non-"911" calls, nor are these phone numbers intended to receive
25 non-emergency calls. Ordinarily, these phone numbers are not assigned to
any phone.
. In the preferred embodiment of the present invention, all emergéncy
calls are handled in the same manner independent of whether or not the
originating mobile phone is registered. The mobile phone is assigned one of
30 the reserved DIDs for a specified period of time. In effect, even an

unregistered phone becomes registered in the system for the limited purpose

of sending emergency calls and receiving call backs. The system also obtains




cal " back information. These and ot her objects of the present

isnvention wl| becone apparent to those skilled in the art from
fol | owi ng det WA V845 cr i ption of the invention and the acconpanyi $97/08455
dr awi ngs. Summary of the Invention Bn accordance with one aspect

of the present invention, there is provided a nmethod for operating a ]
wi rel ess t el ephone thg soebile phene ¢ uniquedddentifiey bydntercegdting thevinobile phone which,

t el eph , th t hod | Si t f:- | Vi a

3a Tequest to connberaRle: TPEPEETE rauERert, renBle haTRUEN B Esnonse tatha:

b A . X o h . _
sZii (rjetcgi \élpﬂgng gglsféw%";@ bghbgm%ct eg' ?Hgﬁ%l?ﬁb‘@%?s@@ conn@?ﬁﬁg&ggpéﬁemlﬁer
t el ephone to said pnédeappropriate datd basecHadl. JHecassigded DIDNs trarsenittetingsl

further conprises the steps of:- storing a plurality of direct inward =
di al i ng nunbers Q-Dlwmﬂ'cs'&‘i‘@bﬁéi‘i%’ﬁmﬂ%é tehthen %&P d28d dhe link resngins in

For energency call @68t £hBfined period of time which is sufficient to aliow the ESAP to
process the emergency and send help. If a call arrives at the mobile system
for this DID, the mobile system sets up a call tb the mobile phone using its
unique identifier. During the period in which the DID remains assigned, only

10 emergency calls from the mobile phone will be accepted by the mobile
system. All such emergency calls will be assigned the same DID. Each time
an emergency call is placed by the mobile phone, the assignment will be -
-Iextended by the same time period. Finally, when the redefined time period
expires, the mobile sysfem dissolves the link between the DID and the

15 unique identifier of the mobile phone.

in one preferred embodiment of the present invention, the reserved
DIDs are assigned to emergency calls by the antenna that is closest to the
emergency caller. Normally, this will be the antenna on which the emergency
call is being received and which is aésigned by the wireless phone system to

20 handle the call. In some cases, however, the closest antenna may not have
sufficient capacity to handle the call because of other calls currently in
progress through that antenna. In this case, the call will be assigned to
another nearby antenna. However, the DID will still be one corresponding to
the closest antenna.

25 in the example shown in Figure 1, the caller is closest to antenna 102
which is assigned by the central switch system to provide the link to mobile
phone 101. Hence, the DID assigned to the emergency call corresponds to
antenna 102. Given a DID, an emergency operator with the aid of the
appropriate database can determine the location of that antenna. Hence, this

- 30 embodiment of the present invention provides the emergency operator with
both a call back number and location information. In this preferred

embodiment of the present invention, the DID always identifies the closest




allowing a caller fromoutside of said tel ephone systemto call a tel ephone
w thi n sai dypoabmgaeone system and e) assigning one of said DpEeukonesasy
uni que i'dentifying nunber to provide a link therebetween; and in that step .
c) conprises connecting said tel ephone to an energency operator associ ated

) pomen < . e to Br genc oo pssor
Shi d DD enabl | aIENAE o B Baler Mhdtig e Calb & b BERAHCE ity difE sfhtenna
through said telpagse ofongestion at the Blosest SHBAARTEY a%ighé& DIDewANStill b

; FW e
invention, the DID assigned to the wireless telephone also identifies the

ant enna cl osest ang ofthogeassesiated withHibeciosest anténnanot her enbodi nent  of
the present invention, th ssignnent_ between the DI D and the unique
i denti fyi ng nunber | <% prﬁ‘ﬂasgge'arrtﬁfa&'%ar%?%'@étaésfﬂﬂ%top W&bﬁ? D?me.fov he

time period ggn %éﬁ}é‘d‘é{éﬁn%d E@ri&i‘b" ﬁheQVIRt}KeﬁqgfegE{d ?@{b&

i
energency call by cohnecting a new call to the w'r e&ﬁt‘%gtéﬁﬁg t he

assi gned DI D. Tipresertiaventisr thisciime periodameydenoyercidden tynthel emergentynat e
t he assi gnnent by sending an appropriate conmand to the wirel ess tel ephone

system peratar o byhe receipt of aigalk baglhusing dhe DHB. pndwinaiplenthenltinion,
/ | - : _ e !

W el ess Lol ephangtidtemaftior LHROPBEaARRLER ifickRf o helo IOAPALS dbfenca
above, said tel apepecfthammeigency. Howevdr, GREMhEAIMItaS ALMDES of enfdrgaheye

nunber defining a party to be called froma user of said tel ephone, said
di ali ng neantf c . 4t indmpertast that 3 BED befreleasedasaconyaspossidle; ener gency
call means responsi ve 0, 58icdsll Ahe Emergency operator can determine that no further
communication is necessary. For example, an emergency call that reports an
emergency that is already being serviced in response to a prior call from
another party needs nd_ further service, and hence, can be disconnected
15 immediately._ Similarly, as soon as help arrives on the scene, the link can be
dissolved if the respbnding emergency team has its own communication
system. In the preferred embodiment of the present invention, the emergency
operator can release the DID by sending an appropriate command to the
wireless switching system. _
20 If help is slow arriving at the.scene, it is important that the link remain
| intact even if the time period exceeds the predetermined default time period.
in the preferred embodiment of the present invention, the predetermined
period is measured from the termination of the last call on that link. Hence,
either the party making the 911 call, the operator, or the responding
25 emergency team can extend the time period by making another call using the
link. . o
A mobile phone according to the present invention recognizes an -
emergency call. A special button may be supplied on the phone.
Alternatively, the phone recognizes a call to “911". When the phone detects
- 30 - an emergency outgoing call, the phone enters an emergency state in which it

carries out the following sequence.

Refer now to Figure 2 which is a block diagram of a mobile phone




-3b-..means for identifying an emergency call by scanning all frequency
hands i n which said tel ephone can conmmuni cation with said conpatible

tel ephone sysMh7484hsmitter neans responsive to said energency CAYY HEHRs
for detecting a conpatible tel ephone system aid for establishing an

energency call link therewi th; and means for storing a code uniquely
i dentifying said tacepiding tathe preseantimeantion. fJobik phone@0lissiinilat 5 ephone

systemin response to a Co nd, t herefrom Brief Description of the .
Dravings TCR ggPBvanfiana raehleahopesinthatd iDpluges: fransmiflar 49Zand receiver

O ey ench o 208t oo & NG B AERAA S ey
according to the pbandntMobilephone 200 dlsbnciadeSasicay pad 2069br fét%wiﬁg@ﬁrsut%m
For the purposes of this discussion, the term"registered” neans that the
nobi | e phone ha® t $he userthareohsEecexarsplaiikey pad 208 issused teentssiphoneunabers
mist to call. The coordination of the various elements of mobile phone 200 is
carried out by a micro-processor based controller 210. In the preferred
embodiment of the present invention, the features discussed herein are
implemented by altering the programming of controller 210. .
10 First, the mobile phone scans the broadcast bands for all technically
compatible wireless systems. If it can establish communication with any
- system, it will request an emergency call and commence 'call set-up. The
mobile phone will provide its unique identifier to the system upon
interrogation. During the course of the call, the mobile phone adheres to the
15 emergency call convention that it cannot hang-up. Hence, the mobile phone
will not transmit a call-termination command unless it receives one first from
the wireless system.’ | |
After the call, the mobile phone will remain synchronized to the
wireless system for the predetermined time period. During this period, a new
20 call to “911" will reset the timer. If powered is turned off on the bhone, it will
return to synchronization with the wireless system if the power is turned on .
during this period. After the time period expires, the mobile phone will return
to its normal status. |
In some emergency situations, the mobile unit will be moving while it is
25 making the emergency phone call. For example, the call could be made from
an automobile that is transporting a person to a hospital. In this situation,
there is a danger that the mobile phone move outside the range of the original
wireless system before the expiration of the emergency time interval
described above. In one embodiment of the present invention, this problem is
30 overcome by thé mobile unit detecting the loss of communication with the
Mreless system. When such a loss is detected, the mobile system places
another emergency telephone call which will be received by the wireless
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be technically conpatible with the wireless voice system Technical

conpati bi | i%g,ﬁgw,r es that the nobile phone operates on the peywsoHreE48o
frequenci es and uses the sanme interface projocols as other nobile phones in
the wirel ess system Second, the nobiTe phone nust have a previously

g%rl-/eaggg%g 459 syge?r?{sér%%rzg the geographic area into which the lgpobile unit has moved.

identification by whic{ak i i [WaTeTRYY
oo koo . SV ANl ST AR W LR SRR o
can be directed tiose skilléd in the ait éosn thed fgrbgoing deswdiiption RiBd accbmpahyingr

phone systens have a unique identification nunber programred into the 5
units. For exanpldéawings. &@PF Y:éhﬁlﬁ’mt invendiondis tabey liraited solely pidhe

| nt er nati onal O%@%?’éﬁ%@‘g&ﬁ“@?‘%‘ﬁ'&ype N (IPU N). The call-in nunber is

typically a ndnb €' PSTN can use to contact the nobile
t el ephone. The switch system nai ntains a database which |inks the PSTN

nunber and | PU N 10 The present invention allows a phone that has
the first elenent of registration, i.e., is technically conpatible -
wi th the phone systemreceiving the call, to establish a tenporary

registration in that phone systemfor the




purposes of placing an energency call .and receiving a call back whether or
not the phone is registered in the wireless tel ephone system
Ref er now towgﬁ’t‘ﬁg’i which is a schematic drawing of a wirel esgéf"mssnmuss»
systemin which a user of the systemis placBng an energency phone call on
t he user's nobile phone 101. The wirel ess system shown in Figure 1

i ncl udes a pl ur al iIVWHAT 12/G@leAMED 48own at 102- 104 which are connected to a
central sw tching system }\1 : wi rel ess tel epho stem accor‘ijjé to

0. .In S
20 the present inventi onA Methed farqpesating a wir ?%?é?ﬂ&%éyﬁﬁe% rect

| nward Di al (DID) ?Hﬁ? ' : : 51“5‘5 T ;
preferably reqgi stﬁgg% h ﬁ%@séh\lﬁm%ﬁgté vé\]%%s%f'aééﬁgser gg?Pg%FaltW o'r?isf%ld
emergency cal | s. TisslesbitElephone systepe [ +10]/ saidanethatsesmprisingethii dtgpsioy:
originated non-"911" calls, nor are these phone nunbers Intended to receive
25 non-emer gerky ESEIVWNG exrgnHest toyconngst saidrwirelens telephoneld GIdto assi gned
to any phon

present inventi on,p'%dﬁt%rﬁgpag ﬁ%yphoné %UH%B{OE% %%E‘F ﬁlg%&bsggbﬁrﬁq{g[lgm
T oo TSR \oe i e A BE VBRGNS, s
for a specified peumiqueddentifiying numeer enablingvsaid avireless telephome giysteen £1110] to
Cendi ng. emer gency GAIERt sal! MEBUBIFRGNERS o sakiwirotess tefRohBRevstemyAPRs
10 storing a plurality of direct inward dialing numbers[112] (DIDs) that are used
exclusively for emergéncy calls, each said DID allowing a caller outside of
said wireless telephone system [110] to call a telephone within said wireless
telephone system [110]; assigning one of said DIDs to said unigue identifying
number; connecting said wireless telephone[101} to an emergency
15 operator[120] and providing said emergency operator[120] with said assigned
DID, said DID enabling a call from said emergency operator[120] to said
wireless telephone[101] through said wireless telephone system [110].

2. The method of Claim 1 wherein said wireless telephone system

[110] comprises a plurality of antennae{102-104], and wherein said assigned
20 DID identifies one of said antennae, said identified antenna being the antenna
closest to said wireless telephone[101].

3. The method of Claim 1 wherein said DIDs are registered with
PSTN[121].

4. The method of Claim 3 wherein said assigned DID becomes

25 unassigned after a predetermined time period has expired.

5. The method of Claim 4 wherein said predeterminéd time period is
reset each time a call is placed from said wireless telephonef101] to said
emergency operator[120] or to said wireless telephone[101} using said
assigned DID.

30 6. A wi_réiess telephone{101] adapted for use in a wireless telephone
~system .[1 10}, said wireless telephone[101] comprising:

dialing means[208] for receiving a telephone number from a user of
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WO 97/ 48247

PET/ US97/ 084RPor148247 5 PCT/USY08459
nobi | e phone' s uni que |dent|f|er by |nterrqgat|ng t he nobi | e phone whi ch,
for exanple, for DECT equipnent, returns its IPU N in response to the

Gent 1 £ ar d S feieSs ToihhPhe B el 1ERRNGRE PRI A Hiry tobe

Tha T Tk ommai e 3ed, Baic TRl Mecdrmionding rigand for(ddhtlfying ar Bmicrg EhapO
sufficient to altallyerhergedey call means[21praﬁé]s5espbasweetogeamtyllaﬂng means{266p.
If a call arrives at._the nobile syste his DD, the nobjle

system sets up aldeRHfying anRMERNYY Uﬂéssa%ﬂwgglq“sfrequencv bands.ip which said

i dentifier. r|n e \V

emer gency caPﬁ rgir#‘t(g ht%@{%lﬁ)‘i’\eybwnagh %Slﬁﬁ\@é&at%cg% er?iwgé%s%qgngggﬁh sysié}n
system All Suchpe!rmmﬁmys cadnbatubié with eaitbwirglesd tetyph@ﬁepmal]ﬂneﬁneh time
an energency call is pI aced bé/ t he nobil e phone, the assignment will be

ext ended by the mmrlﬂ vei2 202 torsaidiemergansy aallaneans tietastingi acompatible
expires, the ITDbI le S e%qsésgybsxgﬁle[t‘l%] #or estgglls\“ang ﬁa%%gg':ggggg%p@gnk wngh

uni que i dentifieW

embodi nent  of th§aiawaﬁa@§sIteréahbhersystéiﬁ [1meahe%eans[z1oﬁd9%t&i® acoggned
to ener gency cal the antenna that is cl osest to errergency

cal l er. NorndDI yufltdmeiy identifyieg sai wirelessdetephonief101] rwdefnetrgasnyumg said
|1 b h | h t
Co | 20 “handi o ende TasArl Wielsstsefortine %yasmsefwzr“egsese PR R

not have said wireless telephone system [110].

7. The wireless telephone{101] of Claim 6 further comprising
means[210, 204] for detecting a loss of said emergency call link and means,
15 responsive to said detecting means detecting said loss, for causing said
emergency call means to attempt to establish another emergency call link

with a second wireless telephone system [110].
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suffjcient capacity to handle the call because of other calls currently in

pr ogress through that antenna. In this case, the call wll be assigned to
anot her near bYO2H8#a. However, the DD will still be one corr@%&’ﬁ?ﬁ”ﬂ&‘sﬂ’o
t he cl osest antenna. 25 In the exanple shown in Figure 1, the
caller is closest to antenna 102 whi ch is assigned by the central
switch systemto provide the link to nobi e/ 1 phone 101. Hence, the

DI D assigned to the emergency call corresponds to antenna 102. G ven
a DID, an energency operator with the aid of the appropriate

dat abase can determ ne the | ocation of that antenna. Hence, this 30
enbodi ment of the present invention provi dfsIiGGe effer gency operator with
both a call back nunber and location information. In this preferred

enbodi ment of the present invention, the DI D al ways ide?éjfi es the cl osest
WO 97/ 48247 '
PCT/ US97/ 08459

~the caller. Thfy i ¢
because of congesti'ggat the’cl osest antenng

be one of tiated with the dlo As
not ed above, the Db erralfns assi gned to the nobiy :
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5 sone predeterm ned period of ti'rr_e.ﬁ: ‘-Ihnf“t he .preferred enbodi nent of the
present invention, this time period may be overridden by ithe enmergency .
operator or by the receipt of a call back using the DID. ‘In principlg, the

“link should remain for a period of tine that is sufficient for help
to arrive at the scene of the energency. However, given the.limted
nunmber of emergency 10, DIDs, it is inportant that a DID be rel eased as

~soon as PoSEIOETHON FOR ALLoWiN@ AMOBI ILESPHONIE 10 @E@EIVE

- determne t communi catiron Is necessary or exarrp e, an

enme

fs$£/ﬁ§28y|%ié£‘pmtﬁ2ﬁ pri ofr cayﬁwmwb anot lezr“":tgrty nee£Nr%T
er service Vﬂ@ S

Simlarly, as soon MWVéS on %ene ([1? I nk can - be

di ssolved if the responding energency team has its own conmuni cation
system In the preferred enbodi nent of the present invention, the energency

operatorﬁaﬁ[%ﬁ# %iﬁvéﬁﬁﬂﬂ D by sending an appropriate command to the

W rel ess If help-is slow arriving at the scene,

ia%gia%ois The Eﬂi)ft b ﬁﬁﬂﬁﬂ’%@iﬁa{ﬁ?’{eﬁh telseplfiticAGH:, shaiond bERiARaISY
eaur cath PO ieRG tOEPROHESYEIFER SBth of BENBIAGIER ARF wircless pRuRPbiach

ei ther the ﬁart%sd{?éx}g the 911 call, the operator, or the responding 25

emergenc? end the tine peri od by maki ng another call using the
i nk. A nobi | e phone according to the present invention
recogni zes an - ener.gency call. A special button nmay be supplied on

the IOhCm%ackground and Summary of the Inventlon
| Wireless phone systems are commonly used in PBX serv1ced areas as well
as in the public cellular phone system. Wireless voice systems are des1gned to
allow only registered mobile phones to originate and receive calls. This pres'ents a
problem when the user must make an emer'gency call while travelling in an area
' _Whi_ch is serviced by a phone system in which the user is not registered. Current
protocols in some wireless voice systems (e.g. DECT systems) allow an
: unreglstered mobile phone to make a call if the call is des1gnated as an
“emergency call”.” However, current protocols do not allow an unreg1stered
mobile phone to receive a call for any reason. .
When an emerge_ncy call is received by a telephone system, it is typically
forwarded to aéEmergency Service Answering'Point (ESAP) where a specially
trained operator handles the call. If the ESAP loses the connection to the caller,.
the ESAP may not be able to provide emergency service without re-establishing |
the telephone link. If the call was placed from the public switched telephone
network (PSTN) the emergency operator receives the number of the telephone

makmg the call from the telephone system, and hence, can call the party back to

continue the call. Furthermore the emergency operator can determine the locatlon
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Al:ternatively, the phone recognizes a call to "911". \Wen the phone detects

30 an energency outgoing call, the phone enters an emergency state-in
which it carries out the fol |l ow ng. sequence. . ot Refer now
to Figure 2 which is a block diagram of a nobile phone :
7 according to the present invention. Mbile phone 200 is simlar to

conventional nobile phones in that it |nc udes a transmtter 202 and

D cqet or dromwHidh I8¢ oW RikhingE By agphade %@@éﬁssashﬁrﬁa%%wat%y pad
206 for rﬁﬁghgg&ggﬁﬂfcr%%tgﬁl the user thereof. For exanple, key pad 206

is used t0O to call. The coordination of the
T of 0 br GCes ST BASHOBS R AR ‘%%oa frfethméo’é?@i’l%ﬁsﬁ%gbavdcﬁﬁeaa} s
by al t or thg: PRI SOBm AR Ssfems i B5500 58S B fuipmen RGBT EOE

em-“fzfe::@;s@%ﬁ@%@ﬁe&ana@@g@?ﬁgﬁ' éegfasmgﬁﬂgxe ahone FBRLE Gy

Cw T fifiShaP et iR9ChIngE in 5&5%?{3& i hetSrdrk e mﬂﬁemented to
allow the additional features to be used by the user of the mobile phone. The
equipment identity code can also be used to supervise the equipment and in
connection W1th emergency calls. | | |

US-A-S 347 568 relates to an emergency call station 1dent1ﬁcat10n system

for public switched telephone networks. The system identifies a specific hand set
station of a plurality of stations of a telephone system service by a privete branch
exchange which has initiated an emergency call. A phone number i.s assigned. to
the identification and is transmitted therewith to an appropriate public safety
answering point connected to an enhanced emergency network.

EP-A-0 544 449 discloses an arrangement for detecting frandulenﬂy
identified mobile stations in a cellular mobile telecommunications network. The
arrangement comprises a modular thcmng system _which performs the functions
of a mobile 'switching center, a home location regi.ster, an authentication center, a
visitor location register and equipment idenfity register. Authentication of a call is
perforrned in a:fccordance with the mobile switching system end may be initiated
every time a moblle station originates a call or a call is terminated to a mobile

| ~ station. Mobrle communications control messages are swrtched among the
modules of the system and between the modules and base station systems. The
arrangement operates to determine the 1ocation ofa mohile station and to execute
a handover procedure between base stations as the moblle statlon moves from one

area to another each area being semced by a different base station.
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mobi I:e phone will provide its unique identifier to the system upon .
interrogation. During the course of the call, the nobi'l ¢ phone qdheres:to- .
the 15 energency call convention that it cannot. hang-up.*Hence,” the nobile
phone wll not transmt a call-term nation conmand unl.ess it receives
one first from - the wirel ess system_3. . After the call, the
nobi | e phone will rerain synchronized to the ‘W rel ess system{for the
predet et M ned SidfPedlf bagls aRhbf Bobdible RA Sreds YAk brdssindd b W 1!
reset the tiner. I? power is turﬁedﬁofef on t e_pEone,glgﬁgﬁt ln&;lrr%Ielturn
to synchigfbgikiR tdthomedsed AbPRAVE X IR hufiber | Stebt! 19

during tﬁﬁg er?éﬁiﬂagéEN.t%@gtﬁne.per? e§%§?es, ?ﬁgﬁﬁgggpgﬂp o%gﬁ%ql
return - ceflulfr & [ B lipditd i i6ln $RAFCABE dRRSYerthl {4 1tha"S:
t he nmobile uniﬁt Wﬁiﬁbe rm\i;}rlhng %ﬁ‘.‘ﬁué“i"tf Pgorégaﬁﬂnrékl ngc eéglfneré‘_é‘ﬁg@lﬂg one

o BSAPRhEes Hiheelbnprohlsl Fdest e, IOBMOHTTR i

transparting a person to a

danger ! iertdif ta"BRItErd RABSrHARY thaftth Shfl Ak niAME. MinbOThe Y SRR are set

W rel ess system ore the*expiration’ e energency tine i

<50 o RPHAnsted GHIF SARBS, epicfRing Ainfiet S cLNE sy Stk BeleRat it h

bl aces  THBLERRMIAEE IS AR TCoh WHICHTn} Cal AS hisiva” THEE GRS’ T

wi rel ess gome localisation of the user; however, this location information is, typically,

-

limited to localisation within a few miles. If the call was transferred to another
antenna because of congestion at the closest antenna, this localisation information
is even leés useful. |
Broadly, it is the object of the present ihVention to provide an improved
wireless telephone system. | _' | |
It ié a further object'df the present invention to provide _a wireless telephone
system in which an unregistered telephone can make an emergency call and |
receive a call back from an emerg_eﬂcy operaﬁor. .
| It is yet another obj ect of the present invention to provide a wireless
telephohe Syste_rh in _which the emergency operator can receive both location and
call back information. o L
These and other objects of the prese_nt invention will become apparent to
‘those skilled iﬁ;‘\ the art from the folloWi_ng detailed d_eSCriptidn of the invention and

the accompanying drawings.

Summary of the Invention |
In accordance with one aspect of the present invention, there is prbvided a
‘method for operating a wireless telephone system to provide'emergency Service

for a wireless telephone, the method cornpﬁsing the steps of- a) receiving a
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WD 97/ 48247 : .

PCT/ US97/ 08459 .81 L, §ystem
servicing the geographl c area into which the nobi I e unlt has rr;ov'ed T
Various nodifications to the present invention wll become apparent to
those skilled in the art fromthe foregaggg description and acconpanying.
drawi ngs. Accordingly, the present invention is to-be [imted soI ely by the

5 scope %gﬁéﬁ tB%drﬁYédi'%a fd18Bhone to apreg &telgghﬁn

operating & wrel ess tel ephone system ( to provi mer gency sgrw ce

L5728 BREACLA R g A SO UL MRS
t el ephongeRpHdfie: system to be connected therewith; and c) connecting said telephone to
said predetermined number; characterised in that the method further comprises the
steps of:- d) storing a plurality of direct inward dialing numbers (DIDs) in said
telephone system which fai'e used exclusively for emergency czltlls’,. each DID
- allowing a caller from outside of said telephone system to cé.ll a telephone within
said telephone system; and €) assigning one of said DIDs to said unique
identifying number to provide a link_therebetween; and in that step ¢) comprises
connecting said telephone to an emergency operator' associated with said |
predetermined number and providing said assigned DID thereto, said DID
- enabling a call from said emergency operator to said telephone through said
telephone syetem.
In one embodiment of the present invention, the DID assigned to the
 wireless telephone also identifies the antenna closest to the wireless telephone.
In another embodiment of the present invention, the assignment between the
DID and the'unique identifying numbef is terminated after a predetermined period |
of time_. The time period can be extended by the caller or By someone servicing
the emergency ca11 by connecting a new call to the wireless'telephone ._nsing the
assigned DID. The operator servicing the emergency call can also terminate the
a351gnment by sendlng an appropriate command to the wireless telephone system.
In accordance with another aspect of the present invention, there is |
prov1ded a wireless telephone adapted for useina compatlble wireless telephone
system operatmg in accordance with a me_thod as defined above, said telephone
| conipn'_sing:- dialing means for i'eceiving a telephone_ number defining a party to
be called from a user of said telephone, said dialing means comprising means for °

identifying an emergency call; emergency call means responsive to said dialing
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b) recei.ving a unique identifying number for said tel ephone (101) whi ch
‘enabl es said tel ephone system (110) to be connected therew th; and -

c). connecting said tel ephone (101) to said predeterm ned- nunbeh I
characterised in that the nmethod further conprises the steps of : - d)
storing a plurality of direct inward di al i ngpnunbers (DI Ds) (112) in sald

t el ephone system (110) which are wsed exclusively for emergency calls, each

call \at Q?%oneq?‘fﬁ?ﬁ"“%eﬁ ehRTLEHeT FAN Y 2hpSlIP ARy Gl i high
assi gni ng 9{) S @aﬁ"c@?m&ﬂﬂﬁéaﬁ&l %ﬁﬂ? s4id c&&ﬁphﬁﬁ[’é tél?bﬂ@né‘ 'é?é‘(g L0 '

provi de a erebetmeen step c)~conpr

wih sa Q%@ﬂé‘g‘t E?ir‘n@%{e"ﬁfbﬁsﬁﬁ’ég‘})eafﬁﬁs i 53‘?%"%%%? PRI fof Yt tRERC o,
el epho Egs%ﬁm?h@ SRR BN BRTbRicrbont) cufl Ik o

Bl ur al | ¢ VLS e%f?één%ﬂ Bing 5 g0dE H@ﬂ@‘ Y3050 Fne SR REIsDROnE ang
‘antenna ‘f@f ﬁjinhﬁnfﬁr?ﬁ §aid é@déf’d gmheﬂe?éﬁlflﬁfé 43;5%)11 in response to a command

~ therefrom.

Brief Description of the Drawings |

Figure 1 is a schematic drawing of a caller making an emergency telephone
call in a wireless télephone system aécording to the present invention.

Figure 2 is a block diagram of a.mobi-l.e phone according to the preseﬁt

invention.

Detailed Description of the Ilivention

For the purposes of this discussion, the term “registered” means that the
mobile phdne has two elements associated with it. First, the mobile phone must
be teéhnically compatible with the wireless voice system. Technical compatibility |
requires that the mobile phone operates on the sarhe radio 'frequen.cies;and uses the
' .same interface profocols as other mobile phones in the wireless systém. |

Second,ithe mobile phone must have a previously agreed upon
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-~10- 3. A method according to claim1 or 2, wherein said DIDs (112) are
registered with a public switched tel ephone network (PSTN) (121). -4.. - A
- met hod according to any one of clains 1 to 3, wherei.n said1ink between..’
said assigned DID and sai d uni que identd fying nunber remains in effect for

a defined period of tine. 5. A net hod according to claim4, whereéein

sai d defi nedageording td tHe present inveatiosadtobileBhene 200 is sinfllare¢ed, from said
tel ephone (101) to said emergency operator (120) or-to said.tel ephone
-(101), usi ngcgavmmlgmmlajpgrmnes ip.that it maludena teansmitleng02 andireceiveror 5,

EGRESEE R R R DM oo
~ band. Mobile phone 200 also includes a key pad 206 for receiving input from
5 the user thereof. 'Fdr example, key pad 206 is used to enter phone numbers
- to call. The coordination of the various elements of mobile phone 200 is
carried out by a micro-processor based éontroller 210. Inthe preférred
embodiment of the presént invention, the features discussed herein are
implemented by altering the programming of cbnt'roller 210. N
10 | First, the mobile phone scans the broadcast bands for all technically
compat_ible'wireléss systems. If it can establish communication with any
system, it will request an emergency call and commence call set-up. The
mobile phone will provide its. unique identifier to the'system upon
interrogation. During the course of the call, the mobile phone adheres to the -
15 emergency call convention that it cannot hang-up. Hence, fhe mobile phone
will not transmit a céll—términa_tion command unless it receives one first from
the wireless system. | | ' |
 After the call, the mobile phone will remain synchronized to the
~ wireless system for the predetermined. time period. During this period, a new
20 callto *911” will reset the timer. if power - is turned off on the phone, it will
return to synchronization with the wireless system if the power is turned' on
d.uring this period. After the time period expires, the mobile phone wi_ll 'return
to its normal status. | | _ )
In some emergency situations, the mobile unit will be moving while itis .
25 making the%emergencyphone call. For 'eXample, the call could be made from
an aufomobile that is transporting a person to a hospital. In this sitdation, .
there is a danger that the mobile phone mové Outside the rangé of the original
‘wireless system before the expiration of the em'ergency time interval - |
déscribed above. In one émbodiment of the present invention, _this problem is
30 overcome by the mobile unit detect'ing'the loss of communication with the
| wireléss' system. When such a loss is detected, the mobile system places

‘another emefgency-tele_phbne call which will be received by the wireless .
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7. A nethod according to any one of clains 4 to 6, wherein only
-energeﬂey—ca#fs*are accepted by said tel ephone system (110) duri-ng said

deflne A met hod according to claim7, wherein alt
e‘rrer_ge |gned t he sane DI D. 9. A et hod accord| ng to
any on e precsedl*ng cl aims, whereingaid |ink between said assigned

DI D and sal d unique identifying nunber provides said energency operator

(120) wi td;L back nunber. - -11- 10. A nmet hod according to any
one of th ceding clains, wherein said |link between said assigned D D

and sai d uni ques ifedidd & f'drr@péwﬁhg RirdibSeR18A She SRR ORRIFovidé 120)
- emergency service for a wireless telephone (101), the method comprising the steps
of:- | |

a) receiving a request to connect said telephone (101)to a
predetermined telephone number; | |

"~ b) receiving a unique identifying number for said telephone (10 1) which
enablee said telephone system (i 10) to be connected therewith; and

c) connecting said telephone (101) to said predetermined number;

_characterised in that the method further comprises the steps of:- :

d) storing a plurality of direct inward dialing numbers (DIDs) (112) in
said telephone system (110) which are used exclusively for emergency calls, each
DID (.1 12) allowing a caller from outside of said telephone system (110)tocalla
telephone (101) within said telephone system (110); and |

e) as51gn1ng one of said DIDs (1 12) to said unique 1dent1fy1ng number
to provide a link therebetween;

and in that step ¢) comprises eonnecting said telephone (101)toan

' emergency operator (120) associated with said predetet'mined number and
providing said assigned DID thereto, said DID enabling a call from said‘
emergency operator (120) to sa1d telephone (101) through said telephone system
(110) % - '

2. A method according to claim 1, wherein said telepnone system (11)
comprises a plurality of antennae (102, 103, 104), and said DID is assigned by

said antenna which is closest to said telephone (101).
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1. img to any one of the preceding clai.ns, wherein said
t el epho to an energency call convention and does not
pgrn1na{E" uﬂ $ﬂ"it receives an appropriate conmand-fromsaid =~ ..
tel epho * 12. A wireless tel ephone (101) adapted for use

in a conpatible wireless tel ephone systgﬂy(llo) operating in accordance
with a nethod according to any one of the preceding clains, said tel ephone

(101) 08D ! BSctned sceor o AT 4 FBend s TSI TR B8PS
AR I S T R T S e

i dentifying an enmergency call by scanning all frequency bands in which said
t el ephone (101) can conmunication with said conpatible tel ephone system

a2y 1 oA R MHBRR A0 Gl PR30 T e
oot o B Mg SN bl AT B s i BFRRR4P0) 1

t . . ) . ] § . . . N
ransn1taﬁéﬁgaald(§fg E%ﬁéﬁajd t el ephone system (110) in response to a.

comand RS A tel ephone according to claim 12, further
conpri sing detecting neans

b

5.. A method according to claim 4, wherein said defined period of time is
reset each time a call is placed, from said telephone (101) to said emergency

operator (120) or to said te_:lephone (101), using said assigned DID.

6. A method according to claim _4 or 5, wherein said link between said
assigned DID and said unique identifying number is terminated by said operator
(120). | |

7. A method according to any one of claims 4 to 6, wherein only emergency

calls are accepted by said telephone system (1 10) during said defined period of

time.

- 8. A method according to claim 7, wherein all emergency calls are assigned
the same DID.; | ' |
9. A method éccording to any one of the preceding claims, wherein said link

between said assigned DID and said unique identifying' number provides said

' emergency operator (120) with a call back number.
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(210)
to sal

emer ge

for detecting a |l oss of said emer gency call link and neans responsive
S OF deteciing a 19os

d -12-- detecting neans

f.or Caﬁﬁmﬂ cy cal | means (210)- to attenpt to-establish another
H I, a second wirel ess tel ephone system

10. A method according to any one of the preceding claims, wherein said link
between said assigned DID and said unique identifying number provides said

emergency operator (120) with location information.

11. A method according to any one of the preceding claims, wherein said
| telephone (101) adheres to an emergency call convention and does not terminate a

call unless it receives an appropriate commaﬁd from said telephone system (110).

12. A wireless telephone (101) adapted fer use in a compatible wireless
telephone system (110) operating in accordance with a method according to any
one of the preceding claims, said telephone (101) comprising:- |

dialing meéns (206) for receiving a telephone number defining a party to
be called from a user of said telephone (101), said dialing means compnsmg
means for 1dent1fy1ng an emergency call; |

emergency call means (210) responsive to said dialing means (206) for
identifying an emergency call by scanning all frequency bands in which said
telephone (101) can communication with said compatible telephone _syéte'fn (110);

transmitter means (202) responsive to said emergency_ call meé.ns (210) for -
detecting a compatible telephone sjfstem (110) and for establishing an.emergency
call link therewith; and | | |

means £210) for stonng a code uniquely- identifying sa1d telephone (101)
and for transmlttmg said code to said telephone system (110) in responsetoa

command therefrom.

13. A telephone according to claim 12, further compri_sing- detecting means

(210) for detecting a loss of said emergency call link and means responsive to said
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