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The present invention relates generally to radiotelephones
and, more particularly, to a radiotelephone having a plurality of
subscriber identities and method for operating the same.

10 |

Background of the Invention

Conventional telephone networks typically require
15  transmission lines or cables from a telephbne company central
~ office to individual fixed locations, such as a home or an office. A

conventional telephone network is otherwise known as a public
switch telephone network (PSTN). Telephone lines from the
conventional telephone network entering the fixed location are N

20 connected to one or more individual standard telephbne sets, of a
touch-tone or pulse dialing variety, or to a switching unit that may
be coupled to a Private Business Exchange (PBX) or other type of
internal office system network. Conventional telephone networks
suffer from the disadvantage of having to lay costly transmission

25 lines, particularly in areas outside the largest population centers.
Furthermore, the individual standard telephone sets are physically
wired to the telephone lines severely limiting their mobility.

Another type of telephone system is a cordless

radiotelephone system. The cordless radiotelephone system

30 provides for local communication between one or more
radiotelephone subscriber units and a base station. The base station
is coupled to the conventional telephone lines. The cordless
radiotelephone system typically provides radiotelephone service
proximate to the base station. Conventional cordless

35 radiotelephone systems provide a coverage area from several feet
up to one mile. Although cordless radiotelephone systems extend
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‘communication between a plurality of radiotelephone subscriber
units and a radiotelephone network. The radiotelephone network
includes a plurality of base stations coupled to a central switching

10 center that typically interfaces with the conventional telephone
network system. Each radiotelephone subscriber includes a
transmitter and a receiver, with an associated controller, that
provides a radio frequency link with one or more of the base
stations. The cellular radiotelephone system overcomes the

15 problems associated with the cost and installation of the telephone
lines in the conventional telephone system since communication is
wireless.. Further, the cellular radiotelephone system overcomes
the problems associated with the local coverage area and the
dependency on the conventional telephone network of cordless

20 radiotelephone system. However, the cellular radiotelephone
system suffers from a disadvantage that each radiotelephone
subscriber unit has only one subscriber identity for operating in the
radiotelephone network. '

FIG. 1 illustrates a plurality of radiotelephone systems 100 in

25 accordance with the prior art. A first radiotelephone system 101
(system A) includes a radiotelephone network 103 for system A and
radiotelephone subscriber units 105 and 107. Radiotelephone
subscriber unit 105 includes a subscriber identity 109 associated with
system A. The subscriber radiotelephone unit 107 includes a

30 subscriber identity 111 for system A and also a subscriber identity 113
for system B. Each of the subscriber units 105 and 107 can
communicate with the radiotelephone network 103 for system A. A
second radiotelephone system 100 (system B) includes a
radiotelephone network 115 for system B and radiotelephone

35 subscriber units 116 and 107. The radiotelephone subscriber unit 116
includes a subscriber identity for system B. The subscriber
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network 11 for system B are coupled to a PSTN 117. A
radiotelephone subscriber unit can communicate with another
radiotelephone subscriber unit or the PSTN 117 via one of the
radiotelephone networks 103 and 115. Although the radiotelephone
10  subscriber unit 107 includes the subscriber identity 111 for system A
and the subscriber identity 113 for sYstem B, the radiotelephone
subscriber 107 can only communicate with one of the
radiotelephone networks 103 and 115 at a time. Only one of the
subscriber ideritity 111 for system A and the subscriber identity 113
15  for system B is active in the radiotelephone subscriber unit 107 at a
time. Therefore, the user of the radiotelephone subscriber unit 107
can make an outgoing call or receive an incoming call using only
one only one of the two subscriber identities 111 and 113.
FIG. 2 illustrates a radiotelephone system 200 including a
20 standard telephone interface 203 for a standard telephone set 204 in
accordance with the prior art. The radiotelephone system 200
generally includes a radiotelephone network 206, a radiotelephone
transceiver 201, the standard telephone interface 203 and the
standard telephone set 204. The standard telephone interface 203
25 interfaces the standard telephone set 204 with the radio transceiver
201. The radiotelephone transceiver 201 may be a conventional
cellular type transceiver or other transceiver havmg typical control
inputs and outputs similar to that provided by cellular transceivers.
The standard telephone interface 203 converts tone-dial or pulse-
30 dial inputs from the standard telephone set 204 into a serial data
stream for storage in the transceiver 201. The standard telephone -
interface 203 automatically determines when the last number or
digit is dialed by the standard telephone set 204 and provides a send
signal to the transceiver 201 when such determination is made. The
35 standard telephone interface 203 responds to incoming call signals,
such as alert signals from the transceiver 201 and rings the standard
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additional standard telephone sets, additional radiotelephone
transceivers are needed with each transceiver having its own
10  subscriber identity. Increasing the number of radiotelephone
transceivers with respect to the number of subscriber identities is
costly. Further, when the radiotelephone transceiver 201 is portable
and decoupled from the standard telephone interface 203 the
standard telephone set 204 can no longer communicate with the
15 radiotelephone network 206.
Accordingly, there is a need for a radiotelephone having a
plurality of subscriber identities and method for operating the same
that overcomes the disadvantages of a radiotelephone subscriber
unit having only one active subscriber identity at a time.
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to one embodiment of the present invention, the radiotelephone
comprises a plurality of subscriber identities operative in a -
radiotelephone system at the same time. '
According to another embodiment of the present invention,
10  a subscriber telephone system provides communications between
standard telephone equipment and a rédiotelephone network. The
subscriber telephone system comprises a radiotelephone and a
standard telephone interface. The radiotelephone, having a
plurality of subscriber identities operative in the radiotelephone
15 network at the same time, communicates with the radiotelephone
network. The standard telephone interface provides
communications between the radiotelephone and the standard
telephone equipment. '
According to another embodiment of the present invention,
20 a rad-iotelephone system comprises a radiotelephone and a
radiotelephone network. The radiotelephone has a plurality of
subscriber identities. The radiotelephone network has a memory
unit for storing information associating the plurality of subscriber
identities with the radiotelephone.
25 According to another embodiment of the present invention,
a method for'operating a radiotelephone in a radiotelephone system
including a radiotelephone network comprises the step of
registering, with the radiotelephone network, a plurality of
subscriber identities associated with the radiotelephone.
30 According to another embodiment of the present invention,
a method for operating a radiotelephone in a radiotelephone system
comprises the step of forwarding an incoming call for a first
subscriber identity, associated with the radiotelephone, to a second
subscriber identity, associated with the radiotelephone.
35 According to another embodiment of the present invention,
a method for operating a radiotelephone network in a
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10 request responsive to the step of determining that the call is in

progress.
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Brief Description of the Drawings
15
FIG. 1 illustrates a plurality of radiotelephone systems in
accordance with the prior art.
FIG. 2 illustrates a radiotelephone system mcludmg a
. standard telephone interface for a standard telephone set in
20 accordance with the prior art.
FIG. 3 illustrates a radiotelephone system in accordance with
the present invention.
FIG. 4 illustrates a radiotelephone system comprising a
subscriber telephone system and a radiotelephone network in
25 accordance with the present invention.
FIG. 5 illustrates a flow chart describing the operation of a
radiotelephone in accordance with the present invention.
FIG. 6 illustrates a flow chart describing the operation of a
radiotelephone in accordance with the present invention.
30 FIG. 7 illustrates a flow chart describing the operation of a
radiotelephone network in accordance with the present invention.
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transcei ver 20117%{?49 leplyene B@3 soupled:te an input device 309.
radiotelephone 303 generally includes a memory unit 305, including
a plurality of subscriber identities 306, 307 and 308. The
radiotelephone network 301 is coupled to a public-switched

10 telephone network (PSTN) 302.

In accordance with the present invention, the radiotelephone
303 comprises a plurality of subscriber identities 306-308 operative in
the radiotelephone system 300 at the same time. 'In the preferred
embodiment of the present invention, the radiotelephone 303 is a

15 fixed unit. Alternatively, the radiotelephone 303 may also be a
portable unit, a mobile unit or a transportable unit.

The radiotelephone system 300 may be a digital or analog
system. The radiotelephone system 300 may provide wide area
coverage or local area coverage. In the preferred embodiment,

20 radiotelephone system 300 is a digital cellular radiotelephone
system operating in accordance with the Group Special Mobile
(GSM) standard. The GSM standard for the radiotelephone system
300 and the radiotelephone 303 are well known in the art and
described in GSM Technical Specifications, herein incorporated by

25 reference. Other digital systems, well known in the art, that may
use the present invention include the North American Digital
Cellular (NADC), Code Division Multiple Access (CDMA), or
Personal Digital Cellular (PDC). Alternatively, the radiotelephone
system 300 may be implemented as an analog radiotelephone

30 system, such as the Advance Mobile Phone System (AMPS), the

. Extended Total Area Communication System (ETACS), Nordic
Mobile Phone System (NMPS), Narrow-band Advance Mobile
Phone Service (NAMPS), or Japan Total Area Communication
System (JTACS), each well known in the art. The radiotelephone

35 system 300 may also be constructed in accordance with a derivative
system of any of the analog or digital systems described hereinabove.
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network 301. - The various systems described hereinabove

10 representing the radiotelephone system 300 have different names
for the subscriber identities 306-308. For example, in the GSM
system a subscriber identity is known as an international mobile
subscriber identity (IMSI). In the AMPS system the subscriber
identity is known as an electronic serial number (ESN) which

15 includes a phone number. The subscriber identities 306-308 may be
alphanumeric, numeric, binary or the like. The subscriber identities
306-308 may be assigned to a user by either a manufacturer or a
system service provider. '

~ Generally, the plurality of subscriber identities 306-308 are

20 operative in a radiotelephone system 300 at the same time. In the
preferred embodiment, the plurality of subscriber identities 306-308
are concurrently registered in the radiotelephone network 301. The
radiotelephone system 300 provides radiotelephone service for each
of the subscriber identities 306-308. The radiotelephone 303 can

25 receive an incoming call or place an outgoing call using one of the
plurality of subscriber identities 306-308.

In the preferred embodiment of the present invention, only
one of the plurality of subscriber identities 306-308 is used by the
radiotelephone 303 in the radiotelephone system 300 at any given

30 time. Alternatively, multiple subscriber identities 306-308 may be
used by the radiotelephone 303 in the radiotelephone system 300 at
the same time. Further, the multiple subscriber identities 306-308
associated with the radiotelephone 303 may be operative in the
same radiotelephone system or in different radiotelephone systems

35 (system A and B, for example). Potential applications for having the
plurality of subscriber identities 306-308 associated with the
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revogmidectite coricepts oL e present invention described herein
and apply them to other applications beyond those explicitly
described. '

The subscriber identities 306-308 are stored in a memory unit
305. The memory unit 305 may be volatile or nonvolatile. Volatile
memory includes random access memory (RAM). According to the
preferred embodiment, the memory unit 305 is a RAM.
Nonvolatile memory may include electrically erasable
programmable read only memory (EEPROM), a Flash erasable
programmable read only memory (Flash-EPROM) and a read only
memory (ROM).

According to the preferred embodlment an input device 309

receives at least one of the plurality of subscriber identities 306-308

20

25

30

35

from outside the radiotelephone 303 for transferring to the memory
unit 305. The rationale behind the data input device 309 is that the
plurality of subscriber identities 306-308 do not have to be fixed with
the radiotelephone 303. The data input device 309 provides a means
for adding additional subscriber identities to the memory unit 305 of
the radiotelephone 303. The transfer of a subscriber identity to the
memory unit 305 can be either permanent or temporary.

Temporary transfer of a subscriber identity between radiotelephones
is described in U.S. Patent No.. 5,029,233 assigned to the assignee of
the present invention and herein ihcorporated by reference. In the
preferred embodiment, the input device 309 is a card reader for
accepting a card having a subscriber identity. The transfer of the
subscriber identity is temporary in the sense that it is resident in the
memory unit 305 until the card is removed from the card reader,
then it is erased. Alternatively, the input device 309 may be a cradle
for accepting a portable radiotelephone having a subscriber identity.
Moreover, the input device 309 may be any other type of user
interface such as a keypad, a voice recognition unit, or the like. The
data input device 309 will be described in further detail with
reference to FIG. 4. -

I me. According
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application advantageously utilizing the plurality of subscriber

identities 306-308. Other applications for the novel radiotelephone

303 will be apparent to those skilled in the art.

10 The subscriber telephone system 400 generally includes a
standard telephone interface 401, the radiotelephone 303, the data
input device 309, and a data service interface 449. The standard
telephone interface 401 generally includes two telephone interfaces
403 and 405 and a switch 407. The radiotelephone 303 generally

16 includes the memory unit 305, one or more input devices 309, a
transceiver 409 and a controller 411. The input device 309 includes a
plurality of card readers 433 and 431. Alternatively, the input device
may comprise a cradle 429 in place of or in addition to the card
readers 431 and 433. Communication among the transceiver 409, the

20 controller 411, the data input device 309 and data service interface
449 occurs over the radiotelephone interface bus 427.

The subscriber telephone system 400 generally supports
several types of standard terminal equipment 452, including
standard telephone sets 413-415, a standard data modem 453, and a

25 standard data terminal 451, which may be an Integrated Digital
Services Network (ISDN) terminal, for example.

The general operation of the radiotelephone 303 is well
known in the art. Such general operation includes using the
controller 411 to manage radiotelephone resources including any

30 input/output interface, transceiver operation, network
communication, and memory management. The technical
standards for GSM, NADC, and AMPS each describe the general
operation of radiotelephones and are herein incorporated by
reference.

35 The subscriber telephone system 400 communicates with the
radiotelephone network 301 to provide standard telephone service
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413-415 and /or the standard data modem 453.

Communication between the radiotelephone 303 and the
standard telephone interface 401 is provided by lines 417, 419, 421,
423, and 425. Line 417 has audio signals. Line 419 has a switch
control signal. Line 421 has a ringing signal. Line 423 has dialing
information. Line 425 has on / off hook information Line 417 is
coupled between the transceiver 409 and the switch 407. Line 419 is
coupled between the controller 411 and the switch 407. Lines 421,
423, and 425 are coupled between the controller 411 and telephone
interfaces 403 and 405. Lines 417, 421, 423, and 425 are described in
US Patent No. 5,117,450 and US Patent No. 4,959,851, each herein
incorporated by reference. -

The data input device 309 receives at least one subscriber
identity for transfer to the memory unit 305 of the radiotelephone
303. In the preferred embodiment, the data interface 309 includes
the card readers 433 and 431 as is well known in the art. Each card
reader 433 and 431 can accept a card 447 having one of the plurality
of subscriber identities 306-308. In the preferred embodiment, the
card 447 is a subscriber identity module (SIM) card, as is used in the
GSM system mentioned hereinabove.

Alternatively, the data input device 309 may be the cradle 429
for accepting a portable radiotelephone 445 having one of the
plurality of subscriber identities. When the portable telephone 445
is placed in the cradle 429 the subscriber identity in the portable
telephone 445 is electronically transferred from the portable
radiotelephone 445 to the memory unit 305 of the radiotelephone
303. When the portable radiotelephone 445 is removed from the
cradle 429 the subscriber identity originally associated with the
portable radiotelephone 445 is removed from the memory unit 305
of the radiotelephone 305 and is again associated with the portable
radiotelephone telephone 445. U.S. Patent No. 5,029,233, herein

11-
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identity are as he r adj ote hone and respondi ng.to the

i nconi ng cal | gr?ccorﬁéga&g@” FERSS 3“??? %ﬂlsa&fsiemﬁﬂrﬂcﬂéort hat the
call is in progelestronirallyf trﬁnsfermpg acsubstnbélexdami\tsy bgtwéén FI G 1

illustrates a p adi ot el ephone systens 1 n accordance wt h the
prior art. FIG Hﬁai%lt' lteét rat £es a radiotel ephone systemincluding a standard

tel ephone interface Adternativelye thel postablstelephone 445 piay campais¢amoee wi t h
the prior ars. fHdn ofie subscribedifenfity. 3 fHif &) THE poYEbRdpRGET L Ce

wth replaces the radiotelephone 303 and provides all the functions of the
radiotelephone 303 for the subscriber telephone system 400 in
accordance with the present invention.
The rationale behind the data input device 309 is that a
10  particular subscriber identity is not fixed with the radiotelephone
303 for all time. A user may want at least one of the subscriber
identities to be portable. In essence, a subscriber identity is
associated with the user anywhere within the radiotelephone
system 300. The subscriber identity is not necessarily tied to any
15  particular radiotelephone hardware, but may be readily transferred
to any radiotelephone hardware. This allows the radiotelephone
network 301 to route calls to the subscriber independent of the
radiotelephone hardware that he is using. This portability can be
' accomplished using the card 447, the portable telephone 445 or any
20 other means incorporating a memory unit for storing the subscriber
identity. By providing for multiple subscriber identities (for
example, phone numbers) to be associated with the subscriber
radiotelephone system 400, one subscriber identity inay be removed
while still providing radiotelephone service to the standard
25 telephone equipment 452. The benefit of this is illustrated by the
following example. |
If a fixed subscriber radiotelephone system 400, containing
two subscriber identities 306 and 307, is placed in the subscriber's
- home, the user may temporarily remove the first identity 306 for
30 use in a conventional portable radiotelephone 445 while the user is
away from home. The second subscriber identity 307 remains in the
fixed unit, supporting radiotelephone service for the family
. members who remain at home as an alternative to the
conventional wired residential telephone service. This system
35  configuration is particularly advantageous when the radiotelephone
service is less expensive than the conventional wired residential
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the present invention. FIG 4 illustrates a radlotelephmﬁmp$uﬁﬂﬁg““mmmd € =
conprising a subscriber tel ephone system and a radi ot el g!ﬂﬁmmmmuﬂ‘ ,”2\]5,\
~accordance with the present invention. FIG 5 illustratg
describing the operation of a radlotelephone i n accordan resent
- ad ot f Gphone. | FISRHANRAERYES B, 2PRonARRE T ferBHAgacagl identty £ o 7
illustrates a flrsnovable, itds possiblgto taﬂm thatiderntity wfthaheafdnnlyem'ahame |
PR 0, 200! 8066 b RSB by on pE SRR P o0
i n accordance wi omhe shlbsquibes edentntryvmaylhemsscrmter withoa bueqmemnslytbe em 300
5 other subscriber identity may be associated with a home... Therefore,
either of the subscriber identities may remain with the fixed
subscriber radiotelephone system 400 or be taken with the subscriber
depending on the subscriber's particular needs at the time. .
In the preferred embodiment, each standard telephone set
10  413-415 is selectively associated with one of the plurality of
subscriber identities 403 and 405. In the preferred embodiment, the
selective association is accomplished using the switch 407 controlled
by the controller 411 via the control signal at line 419. While it is
possible to support two or more subscriber identities with a single
15 standard telephone set, it may be more convenient to provide two
standard telephone interfaces 435 and 437 and to associate each with
a specific subscriber identity 306 and 307. In this way, it is
convenient, for instance, to distinguish between a business related
" subscriber identity and a personal subscriber identity, by associating
20 ' each standard telephone set with a specific subscriber identity. Use
of a standard telephone set 414 which supports two telephone lines
is desirable because it is capable of conveniently selecting a specific
subscriber identity, which corresponds to one of the standard
telephone lines 435 and 437.
25 Alternatively, each one of the plurality of subscriber identities
306, 307, 308 corresponds to each one of a plurality of standard
telephone sets 413, 414, and 415, respectively. By associating each
subscriber identity 306-308 with a separate and distinct standard
telephone set 413-415 or collection of standard telephone sets, it is
30 possible for the user to distinguish each one of the plurality of
subscriber identities operative in the radiotelephone system 300. In
this case, each standard telephone set may be associated with one
and only one subscriber identity, even though there may be
multiple standard telephone sets associated with a single subscriber
35 identity. Thus, one standard telephone set or group of standard
telephone sets may be dedicated for personal use and associated with
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Associating multiple subscriber identities with a single standard
telephone set may result in confusion regarding which subscriber
identity it is intended for. This confusion may be avoided by
providing distinctive ringing sequences for each subscriber identity.
An even better solution is to provide multiple standard telephone
lines from multiple telephone interfaces and to associate each with
a specific subscriber identity. Again, a two-line standard telephone
set is useful to selectively access either line from a single standard
telephone set. ' :

In another embodiment, at least one standard telephone set
143 may be selectively associated with one of the plurality of
subscriber identities responsive to an outgoing call. If only a single
standard telephone set 413 is used, it is necessary to select a specific
subscriber identity for use in originating an outgoing call. In this
case, it is possible to manually select which subscriber identity is to
be used when originating a call. Manual selection of a specific
subscriber identity can be accomplished by means of a sequence of
key presses on the standard telephone set. Alternatively, a
predetermined selection of one subscriber identity may be used for
originating the call. Another solution is to use multiple standard
telephone lines and to associate each with a specific subscriber
identity. Thus, one line may be associated with a subscriber identity
normally used for business calls and second line may be associated
with a subscriber identity normally used for personal calls. A two-

- line standard telephone set is useful to selectively access a specific

standard telephone line, from a single standard telephone set, and
therefore select a specific subscriber identity for the purpose of
originating an outgoing call. '
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eystem operating in accordance with the G oup Speci al eét .eenReplaced o
st andard.. The GSM standard for the radiotel ephone syste j
e cal }

radi ot el ephone 303 are well known in the art and descrl b
Speci fications, herein incorporated by 25 reference.

systens, well known in the art that may use the present |nvent|on |ncI ude
the North Anerican Di gift @ne @dernative emiodjmenh fataytvafficds commupicated cess
(CDVA) , or Per songjerith@ivgite @%ﬁﬂé'l aﬁsﬁ%@tan&hfd? dagd mcem 458€such as

radi ot el ephone system,3Q0, ma an anal adi ot el ephone 30
system such as R WiY g’tﬁ?%ﬁ? (ig t ended Tot al

Q; (ra?o V%O?;ﬁgl Z af/ ; (r?mﬁudmﬁtﬁmh éteﬂﬁfltgt birbatddhthreughisd ?ﬂtl( lwﬂtﬁrﬂ)e .
Conmuni cat i ongwgﬁgwgfhg@uﬁo‘ggm Wﬁd{%%wéﬁ%%%&
r adi ot el ephone BEeI@}mmm@mﬁﬂalmdtmng@bmmﬂm 439, andotheance with a
derivative syst erﬁt&’tfldé’t@’te?épﬁ&fe Rhel4gg. or digital systens described
her ei nabove.
. In another embodiment, data traffic is not communicated
over the voice channel. Rather, it is sent over a dedicated data
10 traffic channel and is routed between the transceiver 409 and the
standard data terminal 451 through a path that includes the
radiotelephone interface bus 427 and the data service interface bus
450.
In one embodiment it is also possible for the subscriber
15 radiotelephone system 400 to support multiple traffic channels
(voice and data) through the radiotelephone system 300. It is
possible, for instance, to concurrently support two data calls, two
voice calls, or a data and a voice call. Both calls may be associated
with a single subscriber identity, or each of the calls may be
20 associated with different subscriber identities.

In another embodiment of the present invention, the
multiple subscriber identities 306-308 of the radiotelephone 303 may
be operative in different radiotelephone systems (system A and B,
for example) at the same time. The radiotelephone 303 would be

25 capable of communicating with either radiotelephone system at the
same time or at different times. This configuration is particularly
advantageous when the coverage areas of the different systems
widely vary. The subscriber therefore, would increase the effective
coverage area for the radiotelephone 303. Other advantages of this

30 configuration will be apparent to those skilled in the art.

In the preferred embodiment the radiotelephone network 301
has a memory unit 443 for storing information associating the
plurality of subscriber identities 306-308 with one radiotelephone
303. Using the subscriber information stored in the memory unit

35 443, the radiotelephone network 301 can determine if a call is in
progress to any one of the multiple subscriber identities 306-308
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The radi ot el ephone system 300 of the present invention | FhigBhtet HhdBebPRlp ia9eda:]
]

cel lul ar radiotel ephone system and may general Iy include .
radi ot el ephone comuni cation system apparent to one of or m’gﬂulm F
the art. 5 The subscriber identities 306-308 gener [

t el ephone subscribers within the radigtele hone 300..1n the
preferred enmbodi AtsRciate ﬁ@s@?‘g Fa lﬁtﬂlﬁ @%6% tg*%“ﬁ?’é’&ﬁ?‘ﬁ{‘ed Wi th

%ﬁrreSpondl ng p[lﬂ{&raﬁiﬁh@éb %r&ca@wa&cbbmnta étéﬁhﬁi@ﬂﬁ!@ﬂ@ub@tﬂbéﬂ( 301.
e various syste sgri be abo e

radi ot el ephong ng{B %T%%Vé%gp@ r#reﬁé}%% 'I’ﬁﬂg&lt s%ggli ?‘ﬁgé? not

i dentities 306 3aildble teazogptethei incomingsghlls yRhecradioteléphondnetwarknt ity is
knoun as an ight e5RRkIHen Rk dhe 8t WRvetd] Poskibid hitidnd. | ¥RE) - I n the AVPS

syst emthe su scr
radiotelephone network 301 manages the conflicts resultmg from

multiple calls to the subscriber radiotelephone system 400 according
to a method described with reference to FIG. 7. While it is desirable
- for the radiotelephone network 301 to manage conflicts resulting
10 from multiple calls to the subscriber radiotelephone system 400, this
is not necessary. The subscriber radiotelephone system 400 is also
capable of managing conflicts resulting from multiple calls
according to a method described with reference to FIG. 6.
The present invention also contemplates that the multiple
15  subscriber identities 306-308 may be assigned to different users and
associated with a single subscriber radiotelephone system 400. This
configuration could support telephone service to multiple
residences through a single subscriber radiotelephione system 400.
In this embodiment, a single telephone interface 403 may support
20 telephone service for multiple subscribers in a manner that is well
known in the PSTN as "party line service". Alternatively, multiple
telephone interfaces may be used to provide telephone service
~ known in the PSTN as "private line service", with the restriction
that calls may be blocked when the radiotelephone 303 is already
25 occupied with one or more calls.
The present invention also contemplates that the subscriber
telephone system 400 could accommodate a connection to the PSTN
302 through a wired telephone subscriber loop. With appropriate
control, such a connection could allow for an alternative
30 communication path between the subscriber telephone system 400
and the PSTN 302. '

FIG. 5 illustrates a flow chart 500 describing the operation of a
radiotelephone 303 in accordance with the present invention.
35 Generally, in FIG. 5 the radiotelephone 303 registers, with the
radiotelephone network 301, the plurality- of subscriber identities
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radiotelephone 303 determines if more than one subscriber identity
'306-308 is available to the radiotelephone 303. Generally, this

10  determination is accomplished by examining the memory unit 305
inside the radiotelephone 303. If the determination is negative, at
step 504 the radiotelephone 303 enters a normal idle mode. If the
determination is positive, at step 505 the radiotelephone 303
registers the next subscriber identity 306-308 with the radiotelephone

15 network 301. At step 506, the radiotelephone determines 1f more
subscriber identities 306-308 are available. Again, this
determination would generally be accomplished by examining the
memory unit 305 inside the radiotelephone 303. If the
determination is negative, at step 504 the radiotelephone 303 enters

20 a normal idle mode. If the determination is positive, the flow .
continues with step 505.
' Alternatively, to register the subscriber identities 306-308 at
the same time, at step 507 the radiotelephone 303 registers all
subscriber identities 306-308 with the radiotelephone network 301.

25 At step 504 the radiotelephone 303 enters the normal idle mode.

Generally registration has two purposes. The first purpose is
to determine which subscriber identities 306-308 are active in the
radiotelephone system so that the radiotelephone network 301 does
not have to page for inactive subscriber identities 306-308. The

30 second purpose is to allow for automatic roaming between
radiotelephone networks. '

The process of registering a subscriber identity 306-308 differs
from system to system. Some radiotelephone systems do not
require registration at all, while some systems require reregistration

35 of a subscriber identity only when moving from area to area. In
addition, systems that require some sort of registration, such as the
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30 time. Alternativel y, multiple subscriber identities BQﬁgg%ﬁggeJﬁq{cb{&gf‘_l
by the radi.otel ephone 303 in the radiotel ephone system 300 - _ Ll
time.. Further, the multiple subscriber identities 306-308- w_i lj ,wﬂ -
the radiotel ephone 303 nmay be operative in the sane radiotel .
or in different radiotel ephone systenms 35 (system A and B, for exanple).
Pot enti al applic %ﬁXStPE’b m%)(/ﬁﬂj-llfﬁéersgl?ﬁf&:ilpﬂpf(ﬁ S‘S}Eﬂ%’@ﬂ b‘é?ntilWe?Qﬁ't i es
303_‘ 3?8| asaom at Sﬂ8t WHeg\Sir&e%hq[t ﬁﬁbﬁéﬁ%& idehtine iﬁ&@iﬁ@@d,adﬂdé ﬁetégiéﬂi@l%io? ]
radi ot el ephone syste at, .the s - are numeroys. .Several.. o ese
" applications ar e‘ﬁ%ﬁh%&frﬂg?%ﬁ‘%@%\%ﬁé %ggv %ﬁé&g?ﬁm{éaﬁ?m\lsl I
readily recogni zdeddtivatexhc hesysfent imtaypaHownthei radévtelephotes33 toed herein 5
and apply them t 0,048 nHBthhfi TrleWibsBABA bRy 30829084t o' tidhel 87 ClitF Y-
the radiotelephone 303 to registering each subscriber identity 306-308
independently. In the preferred embodiment, multiple subscriber
identities 306-308 are registered one at a time in accordance with
GSM Technical Specification 4.08, Mobile Radio Interface Layer 3
10  Specification, Feb. 1992, sections 4.4.3 and 4.4.4 each time the
subscriber identities 306-308 are activated, and whenever the
subscriber identities 306-308 move from area to area. This allows a
radiotelephone 303 with multiple subscriber identities 306-308 to
operate in the current GSM system. Alternately, the radiotelephone
15 303 could perform one registration procedure in which all subscriber
identities 306-308 active in that radiotelephone are registered at
once, thus greatly reducing the time and effort required to register
multiple subscriber identities. This could be accomplished by
, allowing multiple subscriber identities 306-308 to be included in the
20 registration message sent from the radiotelephone 303 to the
radiotelephone network 301.

h_

FIG. 6 illustrates a flow chart 600 describing the operation of
the radiotelephone 303 in accordance with the present invention.
25 The plurality of subscriber identities 306-308 includes first 306 and
second 307 subscriber identities. The flowchart 600 generally
describes how the radiotelephone 303 processes an incoming call.
The flow begins at step 601.
At step 602 the radiotelephone 303 receives an indication of
30 an incoming call for the first subscriber identity 306. An indication
of an incoming call could be a signal or a message, sent by the
radiotelephone network 301 to the radiotelephone 303, indicating to
the radiotelephone 303 that a call connection should be initiated. In
the preferred embodiment, the incoming-call indication is provided
35 Dby a paging message, as defined in the aforementioned GSM
Technical Specification 4.08, sections 9.1.21, 9.1.22, and 9.1.23.
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menory unit 305 may be volatile or nonvolatile. Volatil e
random access menory (RAM. According to the 1 O preferr mgﬁ'ﬂm
menory unit 305 is a RAM Nonvol atile nenory may incl ude

erasabl e progrannable read onI a Fl ash erasable

progranmabl e read onl $ é’ﬁ é.'gﬁDl@YﬂREﬂan%ﬁ 34‘*?-'%9&1121}3
racei ves a?CFZQS*‘“‘*SEi@S%’ ey f‘%“? m?éw“';‘%?.?”“ A .“2@%8‘89308
from out si de the H?QR%P&B}H% %’é‘gf%/ﬂﬁ) 46‘“?’99%%ry uni t
305. The rati onaderegstratibri iseactoirplishedtbymeans of AHe IMSIMétathe plurality
Cad ot of cphofe 3 %*@hié aﬁﬁ%?ﬁﬁlﬁ%%ﬁﬁﬁéﬁghﬁpﬁs%égd tibiinéd ip i ng
addi tional subscafopementioned (G Techrtiealrfipesificationt 4. 9855&5:h0nhe4 3.4 and
radi ot el ephone 3Q§.10Tp€spEEﬁG§1§'?r of a subscriber identity to the
Once the radiotelephone 303 is active in a call with a ,
subscriber identity 306, that radiotelephone is unable to listen for
10 pages for a second subscriber identity 307. If the radiotelephorie
network 301 atfempts to page the second subscriber identity 307, the
page will go unanswered, which may result in a long delay while
the radiotelephone network 301 attempts to page the subscriber
identity 307, followed by the radiotelephone network 301 returning
15 an out-of-service indication. The radiotelephone network 301 will
no longer page a subscriber identity 306-308 once that subscriber
identity 306-308 is deregistered, preventing the long delay, and
possibly allowing the incoming call to be forwarded to another
number or to be forwarded to voice mail.
20 At step 604 the radiotelephone 303 continues the incoming
call using the first subscriber identity 306 responsive to the step of
deregistering the second subscriber identity 307. To continue the
incoming call, the radiotelephone 303 and the radiotelephone
network 301 simply continue whatever signaling is needed to
25 connect the call and the voice channel.
At step 605, the radiotelephone 303 determines if the
incoming call has been ended. If the determination is negative, the
radiotelephone 303 waits for the incoming call to end. If the
determination is positive, at step 606 the radiotelephone 303
30 . reregisters the second subscriber identity 307 responsive to ending
the incoming call. Generally, the reregistration of the deregistered
subscriber identities is accomplished by the same means as the
initial registration. In the preferred embodiment, the
radiotelephone 303 follows the procedures for registration in *
35  accordance with the aforementioned GSM Technical Specification
4.08, sections 4.4.3 and 4.4.4. Reregistration of the second subscriber

The subscriber identities 306-308 are stored in a Menor ¥, §He£tH§9§een ced
the]

-19-
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Pat ent No. 5,029, 233 assigned to the assignee of the pre

herein incorporated by reference. In the preferred entod

device 309 is a card reader for accepting a card having a subscriber

i dentity. The tidentity303falloms thaysubsaiberiidentity (o againdiegeiveripcPMIREe sense

that it is resigdgpt in the 30 nenmory unit 305 until the card is renoved

305 Ty bo o cr adl ¢ Tof SERALAFREEITS PO bR E Ry o
zrbagreir bﬂ]t i d?g%iaygcﬁbgﬁrﬂ%settﬂ}fof thincomingeal0 Tordyregisteny ot her type
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reference to Flfadidtelephone 303 would have to perform the deregistration

procedure before a voice channel had been granted. While this is

the preferred method, the radiotelephone 303 may not have enough

time to perform the deregistration procedure before a voice channel

10 is granted. This method is preferred over deregistering during a call

because the latter method may disrupt the audio.

The step of deregistering the second subscriber identity 307
may alternatively occur after the incoming call has been set up. If
the radiotelephone 303 does not have enough time to complete the

15  deregistration before a voice channel is granted, or if the
radiotelephone 303 is prevented by protocol from performing the
deregistration during set up of the call, the deregistration procedure

~ could be performed on the voice channel. In the ‘GSM system, the
deregistration procedure can take place at any time during a call,

20 including call setup.

Deregistering the second subscriber identity 307 prevents the
radiotelephone network 301 from paging the second subscriber
identity 307. However, if no other action is taken, the calling party
receives an out-of-service indication when attempting to call the

25 second subscriber identity 307. Another solution would be to
provide a subscriber-busy signal to the calling party. Different
radiotelephone networks 301, depending on their implementation,
and different subscriber identities 306-308, depending on their
subscription, each may respond differently to a page for the second

30 subscriber identity 307. For instance, a radiotelephone network 301
could forward the calling party to another number, forward the
calling party to a voice mail service, perform call waiting, or simply
give a user-busy tone to the calling party.

More than one subscriber identity 306-308 may be handled on

35 one radiotelephone 303 by forwarding an incoming call for a first |
subscriber 'identity 306, associated with the radiotelephone 303, to a
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303 to the radiotelephone network 301, indicating that all incoming
calls for that subscriber identity should be forwarded, and also
indicating the phone number or subscriber identity to which calls
should be forwarded. _

Forwarding incoming calls from one subscriber identity 306-
308 to another allows the radiotelephone network 301, without
knowing which subscriber identities 306-308 are registered from
which radiotelephones 303, to initiate number busy procedures,
such as call waiting or redirection to voice mail, if either subscriber
identity 306-308 in a radiotelephone is busy with a call. For example,
if all incoming calls for the first subscriber identity 306 are forwarded
to the second subscriber identity 307, and both subscriber identities
are active in one radiotelephone, and the second subscriber identity
307 is active in a call, calls for the first subscriber identity 306 would
be forward to the second subscriber identity 307, which would result
in initiation of busy signal procedures. If call forwarding was not in
effect, the calling party Imight instead receive an off-air indication
for subscriber identity 1 306. Forwarding incoming calls can also
cause all incoming calls for any subscriber identity 306-308 active in
a radiotelephone 303 to ring one standard telephone set.

The step of forwarding an incoming call may occur prior to

establishing the incoming call or placing an outgoing call. Call

30

35

forwarding of this type could be performed automatically, or
manually by the user. If done automatically, the radiotelephone 303
could automatically forward incoming calls for a subscriber identity
306-308 when the subscriber identity 306-308 is registered. If done
manually, the user could initiate call forwafding by manually
entering the call forwarding sequence on the standard telephone set.
This method allows for faster call set up times, by removing the call
forwarding step from the call procedure. -
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including any 3 | nput/ out celver operat]on, network .
conmuni cati on, anathesnp Thigrmethad semayes dhe user csv

NADC, and AMPS ﬁ%‘i‘tﬁ@?%é&‘@@ bﬁlhﬁkﬁ'@@’;@'of call forwarding automatically. It
also allows for all subscriber identities 306-308 to remain
unforwarded when no call is active on the radiotelephone 303, thus

10 allowing billing to different subscriber identities 306-308, and
~ allowing different handsets to ring when an incoming call is
established based on whlch subscriber identity 306-308 is being
paged.
Instead of placing the burden for forwarding calls on the
15 radiotelephone 303, an alternate solution would be to have the
radiotelephone network 301 know which subscriber identities 306-
308 are associated with which radiotelephones 303, and which
radiotelephones 303 are busy. '

20 " FIG. 7 illustrates a flow chart 700 describing the operation of
the radiotelephone network 301 in accordance with the present
invention. The plurality of subscriber identities 306-308 includes
first 306 and second 307 subscriber identities. The flowchart 700
describes how the radiotelephone network 301 processes incoming

25  calls for more than one mobile identity 306-307 active on one
radiotelephone 303. The flow begins at step 701. At step 702, the
radiotelephone network 301 receives an incoming call request for a
first subscriber identity 306.

At step 703, the radiotelephone network 301 determines that a

30 second subscriber identity 307 and the first subscriber identity 306 are
associated with the same radiotelephone 303. The radiotelephone
network 301 determines that the subscriber identities 306 and 307 are
both associated with the same radiotelephone 303 by looking in a
database associating the two. The database can be compiled by

85 various means. For example, each time a radiotelephone 303
registers a subscriber identity 306-308, the radiotelephone network

-22.



operatlon of radiotel ephones and are herein incorporat emmhedftﬁé@ﬂe@nﬂﬁéilaceﬁ5

“The subscri ber tel ephone system 400 conmuni cates with th

described in FIG 3, the radiotel ephone 303 has nulti pI e s!mtwgg

network 301 to provide standard tel ephone service

I dentities 306-308 operative in the radiotel ephone network 301 at the sane

ti me. The standaB@l cmegqms@thenherdwem identity of ithie sadiotetephone 303sarskt ween
the 5 radiotel equﬂ%? tﬁ@?ar F th ﬁﬁs&%‘%%a SI0HIS08 Qn%‘ﬂa‘?&%?@ set

413-415 and/or th
sigtentitiesina d@fafaa%ﬁ alnt eeBFﬂfﬁ'é”ed fabodimentpth lﬁé”%ﬂévb%ed by

r adi ot el ephone
lines 417, 419,

5

10

15

20

e St an nmuni cat1 on petwe

decbmplished via the Identification Procedure as defined in the
aforementioned GSM Technical Specification 4.08, section 4.3.3.

At step 704, the radiotelephone network 301 determines that
a call is in progress for the second subscriber identity 307. At step
705, the radiotelephone network 301 responds to the incoming call
request. The radiotelephone network 301 may respond with a busy
signal, may route the incoming call to a voice message service, may
forward the incoming call to a predetermined subscriber identity, or
may send a call waiting message to the second subscriber identity
307.

While the present invention has been described with
reference to illustrative embodiments thereof, it is not intended that .
the invention be limited to these specific embodiments. Those
skilled in the art will recognize that variations and modifications
can be made without departing from the spirit and scope of the
invention as set forth in the appended claims.

What is claimed is:



'423, and 425.' Li ne 417 has audi o signals. Line 419 has_ ch-
signal . Line 421 has a ringing signal. Line 423 has dialing i nf-ormat i on.

.Li ne 425 has-ena—-—off—hook—imiformati on Line 417 is coupldsiSHeattaerd, k

transcei ver 4
controller 41
bet ween the ¢

\ 407. Line 419 is coupl ed | '
ﬂﬁ ’l“ “ﬂ‘“““ |407. Li nes_421, 423, and 42 (ﬂ
T er sand tel ephon@flim’!;s I nterfaces

wM@I

|

ed’ -

IC
: L nes

417,421, 423~.and 425 are described in US Patent No. 5,117,450 and US

Pat ent No. 4,959, 851,, each hergin incorporated by.reference, The data input
devi ce 309 receilves eﬁr?é‘e%aeB @I‘%GBWP aiﬁé‘ﬁ%/]i"tyyofﬁw‘et’sf:@ﬁgfer to the
menory unit 305 jdéntities opetativel ivpd eadiotélepRORe systetrhat thiesamedimenbodi ment

309 includes the card readers 433 and 431 as is well

t he data intgrface _ _
known in the“art. Each card reader 433 and 431 can accept a-.card 447 having

one of the plur&ity Afadiotelephone accnding ite slains 1 ypkereim the plyradity

embodi ment, -t he o¢ajBsMifer idleAtiBiEP Al totdurtétftly kdgistaheliinea(SIM card, as is

used in the

10

15

20

25

30

radiotelephone network of the radiotelephone system.,

3. A radiotelephone according to claim 1 further comprising a
memory unit for storing the plurality of subscriber identities.

4. A radiotelephone according to claim 1 further comprising an
input device for receiving at least one of the plurality of subscriber
identities.

5. A radiotelephone according to claim 4 wherein the input
device further comprises a card reader for accepting a card having
one of the plurality of subscriber identities.

6. A radiotelephone according to claim 4 wherein the input
device further comprises a cradle for accepting a portable
radiotelephone having one of the plurality of subscriber identities.

7. A subscriber telephone system for providing
communications between at least one standard terminal equipment
and a radiotelephone network comprising:

at least one radiotelephone, having a plurality of subscriber
identities operative in the radiotelephone network at the same
time, for communicating with the radiotelephone network; and

a standard telephone interface for providing communications
between the at least one radiotelephone and the at least one
standard terminal equipment.

24-

r ed



25  GSM sy " ‘ ﬂw‘mﬂrel nabove. Alternatively, tmgsgé;gaslBg& dEXI ce
- wr alsi ﬂd

309 may be r accepting a portable r HHMM
ber

havi ng one o ty of subscriber identities
t el ephone 245 is pI aced in the cradle 429 the subscri
portable 30 telephone 445 is electronically transferred fromthe portabl e
r adi ot el ephone 485 t oAtsubsetiber felephonsgpstem zm@rdm @tdampﬁowétem When
thg |oor}3 abl edraflmét@d kabpaﬁe/iééldtaegﬁaﬁa@drthép@b i d t e
subscriber identjty origin asso ed. W raloeep one
445 is renoved f#%rﬁef:‘i’h‘!ﬂ?& R/éshﬂ?‘? og&e B!}“%‘FYPE@“ %ﬂ'ﬁ% 305 and
I S again associ ated w t h the portable radiotel ephone tel ephone 445. U. S
Pat ent No. 5,029,233, e| n ora f erenge ri bes an
appar at us  an rre? ‘hod fs‘osf SUbsctiber tel@p one systte &or&mg {0 dlaim %ew lerein

the at least one standard terminal equipment is selectlvely

associated with one of the plurality of subscriber identities.

10. A subscriber telephone system according to claim 8 wherein
10  each one of the plurality of subscriber identities corresponds to each
one of a plurality of standard terminal equipment, respectively.



electronically transferring a subscriber identity between radiotel ephones.

Al ternatively,

radi ot el ephone 303 and provi des al

. the portable tel ephone 445 may conpri g
subscriber identity. In this case, the portable tel egh

the ffu

for the subscriber tel ephone system 400

I nventi on.
parti cul ar subscri ber
all tinme. A user may want at
portable. In essence, a subscriber

anywhere within the radi otel ephone system 300. The subscri ber
radi ot el ephone har dwar e,
This allows the

not necessarily tied to any 15

parti cul ar

/ ons of

accordance with

may be readily transferred_to any radiotel ephone hardware.

16E BEABREEN fihe
he 1 honej!303
t he prvesent

The rational e behind the data input device 309 is that a 10
identity is not fixed with the radi otel ephone 303 for
| east one of the subscri ber

identities to be
identity is associated with the user -

Identity is
but

radiotelephoqs network 301 to route calls to the subscriber independent of
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fadiotelephone hardware that he is using. This bGrtabiLiry can_he
acconpli shed using the card 447, the portable tel epho
ot her. neans incorporating a menory unit for storing t

identity. By providing for nultiple sub5224%2? i dent i tl=s e Xarm| -
phone nunbers) to be associated with the cri ber radiotel ephone systen1
400, one subscriber identity nay be renoved while still providing

. radiotel ephone service to the standard 25 tel ephone equi pnrenT 452. The
~benefit of this is illustrated by the follow ng exanmple. If a fixed

subscri ber radi ot el ephone system 400, containing two subscriber identities
306 and 307, is placed in the subscriber's honme, the user may tenporarily
renove the first identity 306 for 30 use in a conventional portable

radi ot el ephone 445 while the user is away from hone.Jhe second subscri ber
identity 307 remains in the fixed unit, supporting rgﬁiotel service
for the famly nenbers who remain at hgq n altenhat |
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conventi.onal w red residential telephone service. This system 3
~configuration is particularly advantageous when the [Faoroter QUAD]
i.s | ess expensive than the conventional wired residénf
service. By also making the second subsciébe | dent i X,
possible to take that identity with the f pff?lmhen Tt travels to another
| ocati on, such as a vacation hone. By exanple, one subscriber identity may
be associate with a business and the 5 other subscriber identity may be.
associated wwth a home. Therefore, either of the subscriber identities may
remain with the fixed subscriber radiotel ephone system 400 or be taken with
t he subscri ber depending on the subscriber's particular needs at the tine.
In the preferred enbodi nent, each standard tel ephone set 10 413-415 is
selectively associated with one of the plurality of

{i ce
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Subscriber identities 403 and 405. In the. preferred effgotitrem

sel ective association is acconplished using the switc
t:he controller 411 via the control signal at line 419

],

to support two or noke subscriber identl 6} th a srngle 1‘
QVQV|d two standard tel ephone

tel ephone set, it

y. be noreyconveni ent 't
d

identity 306 and-J07. i Vi J-§ convenienly, for ins
di stingui sh bet g4 ' bscri ber,. j dentity a
subscri ber ident tgf:b‘ 44oci 3¢ each ard tel'@p
speci fic subscri bgrlicd¢ : = A anda% ephone el
supports two tele| E | K. rail bec S caAPr
conveni ently seleutgﬁ@ ' i{i { ber ide ty, whi ¢
one of the standan@&t el ' 35 Jand 437. I%s

each one of the pl
corresponds

rpes identities 306,

ale each with specific
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‘tel ephone sets 413, 414, and 415, respectively. By
subscriber identity 306-308 with a separate and di ¢
set .413-415 or colliection of standard tel ephone setls, |
for the user to distinguish each one plurali z

“identities operative in the radjotelesr ne systen1300 In thls case each
standard tel ephone set nay be associated with one and only one subscri ber
identity, even though there may be nultiple standard tel ephone sets
associated wth a single subscriber 35 identity. Thus, one standard

t el ephone set or group of standard tel ephone sets nay be dedicated for
personal use and associated with REPLACENEN§Q§ EE a personal subscriber
identity (for exanple, a phone nunber). Likey di fferent standard

t el ephone set or group of standard
START

502
/,_

REGISTER SUBSCRIBER
IDENTITY 1 WITH THE

RADIOTELEPHONE NETWORK

REGISTER ALL SUBSCRIBER
IDENTITIES AT THE SAME
TIME WITH THE RADIOTELEPHONE
NETWORK

503

THE RADIOTELEPHONE
CONTAIN MORE THAN ONE
SUBSCRIBE§ IDENTITY

YES

505

REGISTER SUBSCRIBER
IDENTITY N WITH THE
RADIOTELEPHONE NETWORK

DOES
THE RADIOTELPHONE
CONTAIN ANOTHER SUBSCRIBER
IDENJITY




itelephone sets .may be dedicated for business use and associated mith a
busi ness subscriber identity (for exanple, a phone I n
-anot-her enbodi nent, at | east one standard tel ephong| s %e e ASEE\%‘I
associated wth one of the pIur&it3q#f ?bscriber
t he purpose of responding to an inco ﬁﬁg all. Associating multiple
subscri ber identities with a single standard tel ephone set may result in
confusion regardi ng which subscriber 10 identity it is intended for. This
confusion may be avoi ded by providing distinctive ringing sequences for
each subscriber identity. An even better solutiggy is to provide nultiple
standard tel ephone li-nes from multiptg—teregtione interfaces and to

associ ate each with a specific sub entity. Again, a two-Iline
standard tel ephone 15 set is usefu O Scl ectivel gpgccess either line
froma single standard tel ephone set. odi nent, at |east one

standard tel ephone set 143 gay—be—Stte ogi ated with one of the
INDICATION OF AN INCOMING

plurality of
CALL FOR THE FIRST
SUBSCRIBER IDENTITY

Uf or

DEREGISTER ALL
OTHER SUBSCRIBER
IDENTITIES

CONTINUE THE INCOMING
CALL USING THE FIRST
SUBSCRIBER IDENTITY

606
,,,

REREGISTER ALL

OTHER SUBSCRIBER
IDENTITIES

N
3
S

FIG.6



‘standarq tel ephone set 413 is used, it is necessary t{p=sc
Subscriber identity for use in originating an outgoi ng
‘it is possible to manually sel ect whi ¢ gu@'scriber i dg S
when originating a call. Manual selecti®on of a speciflc sub&cribe
can be acconplished by neans of a sequence of 25 key presses on the
standard tel ephone set. Alternatively, a predeterm ned sel ection of one
subscri ber identity may be used for originating the call. Another solution
Is to use multiple standard tel ephone Iines and to associate each with a
specific subscriber identity. Thus, one line may be associated with a
subscri ber identity 30 normal Iy used for business calls and second |ine
may be associated with a subscriber identity nornmally used for personal
calls. Atw- |ine standard tel ephone set is useful to selectively access a
specific standard tel ephone line, froma single standard tel ephone set, and
therefore select a specific subscriber identityzgpr the purpose of

INCOMING CALL RECEIVED BY
THE RADIOTELEPHONE NETWORK
FOR SUBSCRIBER IDENTITY 1

DETERMINE THAT SUBSCRIBER
IDENTITY 1 AND SUBSCRIBER
IDENTITY 2 ARE BOTH REGISTERED
FROM THE SAME RADIOTELEPHONE

DETERMINE THAT A CALL IS IN
PROGRESS FOR SUBSCRIBER IDENTITY 2




*35 originating.an outgoing call. In one alternative—enrbadi nent, data
traffic.is comunicated over the voice channel, usi o tandard dmem
453,. such as one which inplements the CCITT V. 32 st E}r is S qthabB

enbodi ment the data traffic signal is routed throug pg _ 'aced

i icl udes the audio signal line 417, the audio switch 407, hone
interfaces 403 including its input |ine 439, and the standard ._
line 435. I n another enbodi nent, data traffic is not conmuni cat ed over the
voi ce channel. Rather, it is sent over a dedicated data 10 traffic channel
and is routed between the transceiver 409 and the standard data term nal

451 through a path that includes the radiotel ephone interface bus 427 and
the data seryice i) fib{edGshdtéSHaving a Plurality of Subscriber Identities and

Method for Operating the Same

Abstract of the Disclosure
10
A radiotelephone (303) comprises a plurality of subscriber

identities (306-308) operative in a radiotelephone system (300) at the

same time. The radiotelephone network (301) processes incoming

and outgoing calls for the radiotelephone (303) using any one of the |
15  subscriber identities (306-308). A standard telephone interface (401) -

optionally provides communications between the radiotelephone

(303) and one or more standard telephone sets (413-415) using any

one of the subscriber identities (306-308). A method for operating

the radiotelephone (303) is also disclosed.



450. lI.n one enbodinent it is also possible for the subsmr-i_be.r- 15
radi ot'el ephone system 400 to support nulti Ie trafflc c aﬁgpdﬁcé;\ygﬂﬁg;{qg@l
-data) through the radiotel ephone system 3éo i s possiibl e, for instance,
to concurrently support two data calls, two v0| ce calls, ggteasttMAﬁm
voice call. Both calls nmay be associ at ed with a single YSEE-Rof——-

or each of the cal | sRadiptélephone HavdngiaaPhuratity lof Gubkeriber Ideritities ber

identities. In another enbodi [ the nultiple '
subscri ber identities 306-30 rmqQ%oéggrgﬁgﬁgﬁﬁ%ﬁgggﬁkinay be operative in
di fferent radiotel ephone systens (system A and B, for exanple) at the sane -
‘tinme. The radiotel ephone 303 would be 25 capable of communicating with-
ei t her radiobelephone syst em at tgﬁg me time or at different tines. This
configuratioR. is particularly adv gg@@JBGJHQHHPﬁ@ coverage areas of the
different systens widely vary. The subscriber therefore, would increase the.
effective

The present invention relates generally to radiotelephones
-and, more particularly, to a :adiotelephohe having a plurality of
subscriber identities and method for operating the same.
10 . |

- Background of the Invention

Conventional telephone networks typically require
15 - transmission lines or cables from a telephone company central
office to iridiiridual fixed locations, such as a home or an office. A
conventional telephone network is otherwise known as a public
‘switch telephone network (PSTN). Telephone lines from the

conventional telephone network entering the fixed location are

20 connected to one or more individual standard telephone sets, of a
touch-tone or pulse dialing variety, or to a switching unit that may

- be cdupled to a Private Business Exchange (PBX) or other type of
internal office system network. Conventional telephone networks
~ suffer from the disadvantage of having to lay costly transmission

25 lines, particularly in areas outside the largest population centers.
Furthermore, the individual standard telephone sets are physically
wired to the telephone lines severely limiting their mobility.

Another type of telephone system is a cordless

radlotelephone system. The cordless radiotelephone system

30 provides for local communication between one or more
radiotelephone subscriber units and a base station. The base station
is coupled to the conventional telephone lines. The cordless
radlotelephone system typically provides radlotelephone service

~ proximate to the base station. Conventional cordless |

35 radiotelephone systems provide a coverage area from several feet

up to one mile. Although cordléss radiotelephone systems extend



coverage area for the radiotel ephone 303. O her advant aéeaé;’ﬁf-\éﬁﬁéw'ﬁgHEET |
- configuration will be apparent to those skilled in the drt
‘preferred enbodi nent the radiotel ephone Métwork 301 has %g{@@@/ﬂﬂﬂlﬂ@43

for storing infornmation associating the plurality of suBserther—tdentitiog

'306- 308 wi th one radiotel ephone 303. Using the subscriber information
stored in the nﬂ\%? ‘G?Fftm@!i ltﬂmgthﬁﬁMddﬂﬂMrﬁ? tnthenor k 301 can

'determ ne if a Qé’dliotélé th@%ﬁBé&ﬂ?ert&ﬁ’i‘Q/hﬁﬁ?ed)iofﬂﬁk?r ¢ bPlige fodagCr i be_r
identities 306- 6as ociated wth asuggpe ot el ephone 303. Wth

0
this informati oRasg gati - &he bass atation Fema 3 en#ge that the
subscri ber radi @bﬁ{re@ﬁ@nﬂ ﬁelgpnm\é(i{émtgl ready occupi ed with a call and is

not availablg to accopl B wpes 8 tdidphdne systeh S RlIGlAAAAS NG G
‘system. The cellular radibtelephone system pro.v:des for wide area
'communication between a plurality of radiotelephone sub_s"ériber
units and a radiotelephone network. The radiotelephone network
‘includes a plurality of base stations coupled to a central switching

10 - center that typically interfaces with the conventional telephone
network system. Each radiotelephone subscriber includes a |
transmitter and a receiver, with an associated controller, that

- provides a radio frequency link with one or more of the base
stations. The cellular radiotelephone system overcomes the

15  problems associated with the cost and installation of the telephone

~ lines in the conventional telephone system since communication is
wireless. Further, the cellular radiotelephone system overcomes
the problems associated with the local coverage area and the
dependency on the conventional telephone network of cordless

20 radiotelephone system. However, the cellular radiotelephone
system suffers from a disadvantage that each radiotelephone
subscriber unit has only one subscriber identity for operating in the
radiotelephone network.

FIG. 1 illustrates a plurahty of radiotelephone systems 100 in

25 accordance with the prior art. A first radiotelephone system 101

~ (system A) includes a radiotelephone network 103 for system A and
radiotelephone subscriber units 105 and 107. Radiotelephone
subscriber unit 105 includes a subscriber identity 109 associated with
~system A. The subscriber radxotelephone unit 107 includes a

30 subscriber identity 111 for system A and also a subscriber identity 113
for system B. Each of the subscriber units 105 and 107 can
communicate with the radiotelephone network 103 for system A. A
second radlotelephone system 100 (system B) includes a
radiotelephone network 115 for system B and radiotelephone

35 subscriber units 116 and 107. The radiotelephone subscriber unit 116
mcludes a subscnber identity for system B. The subscriber




5 301_. may then take one of several p'ossi bl e acti ons. ﬂ The T -0
network 301 nmanages the conflicts-resulting frommulti pl&" ‘c’a‘f‘l'ls*“?JBSH ET

"subscri ber radiotel ephone system 400 according to a mtlgot gﬁ b%
reference to FIG 7. Wile it is desirable for the ra FEfephorre- net

!k( .
72 ot el ephane Spekieinispfisna v Ry Reludeedbiubplrbet ey dtiger o
{rom ml t1plo. copl e aeear o ﬁ‘s"""ﬁ@ D Ao Dy oo, BoTEsy T
6r OThe pr egent ’Fﬂ?ﬁﬂ%ﬁﬁﬁ" ﬁ%@g’gtlgtaé'@dﬁfa?a’? FOTHIYGH ?%“11 ®bscri ber
i dentities 306- diowlepino mﬁe@mm systeing (B2nEaclis ene cffr’cl:le&hsom ated with a
Support 1ot epnor BRI rfﬂ"ﬂ%ﬁﬁ%f%f R Bmsrhch i s %éf%%&%l%é’f\éﬂé" ’
subscri ber radi- anethmrkoﬂé bysyeﬁemﬁmemup&ecbtceaﬁtﬂhiﬂ 7. & single
‘telephone i nterfaeg, t‘el)%)l{%lfe §1‘1'l9§2:9fﬁe %ﬁutlcﬁhec@mﬁuﬁ@a[tlé'v@ﬂhf&‘loﬂél“ ple
subscribers in a manne
. radiotelephone subscrlber unit or the PSTN 117 via one of the
_ radiotelephone networks 103 and 115. Although the radiotelephone
10  subscriber unit 107 includes the subscriber identity 111 for system A
| and the subscriber identity 113 for system B, the radiotelephone
subscriber 107 can only communicate with one of the
radiotelephone networks 103 and 115 at a time. Only one of the
subscriber identity 111 for system A and the subscriber identity 113
15  for system B is active in the radiotelephone subscriber unit 107 at a
“time. Therefore, the user of the radiotelephone subscriber unit 107
can make an outgoing call or receive an incoming call using only
one only one of the two subscriber identities 111 and 113.
| FIG. 2 illustrates a radiotelephone system 200 including a
20 standard telephone interface 203 for a standard telephone set 204 in
accordance with the prior art. The radiotelephone system 200
generally includes a radiotelephone network 206, a radlotelephone
transceiver 201, the standard telephone interface 203 and the
standard telephone set 204. The standard telephone interface 203
25  interfaces the standard telephone set 204 with the radio transceiver
201. The radiotelephone transceiver 201 may be a conventional
céllular type transceiver or other transceiver having typical control
inputs and outputs similar to that provided by cellular transceivers.
The standard telephone interface 203 converts tone-dial or pulse-
30 dial inputs from the standard telephone set 204 into a serial data
stream for storage in the transceiver 201. The standard telephone
interface 203 automatically determines when the last number or
digit is dialed by the standard telephone set 204 and provides a send
signal to the transceiver 201 when such determination is made. The
35 standard telephone interface 203 responds to incoming call signals,
such as alert signals from the transceiver 201 and rings the standard
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~plurality of sulisamscbmerlzwéntl"f additional subscriber identities are needed in the
radiotelephone system 200 to provide radlotelephone service to
additional standard telephone sets, additional radiotelephone |
transceivers are needed with each transceiver having its own

10  subscriber identity. Increasing the number of radiotelephone
transceivers with respect to the number of subscriber identities is
- costly. Further, when the radiotelephone transceiver 201 is portable
and decoupled from the standard telephone interface 203 the
standard telephone set 204 can no longer commumcate with the

15 radiotelephone network 206. :

Accordingly, there is a need for a radlotelephone having a
plurality of subscriber identities and method for operating the same
that overcomes the disadvantages of a radiotelephone subscriber

. unit having only one active subscriber identity at a time.
20 '
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- the radiotel ephone 303 determines if nore than one subscriber identity

306- 308 i i | abl adi akal e _ hi.
determ niatts i g\r/\a:ls_aacgoﬁr?gﬁégﬁgéﬁ]% %@a%?g%eﬁg?%aﬁﬁf?r%@ﬁﬁnﬁ%& t he
r adi ot el ephone 3@subsm&ymé%mmmdmtelemmh@m,a pluzaligy of04 t he

radi-ot el ephoge ipseAbEF flchtitisEld h{ﬂtﬁodfqéﬁopéfaﬂd?ﬂ@éﬁﬁmﬁﬁédo?&iﬂgs :
positive, at step 505 t e‘{,adlotel- phone 303 te lsteti_ls t he next: subscri ber
i dentity 306- 3080616, emROdigARG Q- nBFféent invention, the radiotelephone

comprises a plurality of subscriber identities operative in a -
radiotelephone system at the same time.

| According to another embodiment of the present invention,

10  a subscriber telephone system providés communications between
- standard telephone equipment and a radiotelephone network. The

subscriber telephone system comprises a radiotelephone and a
standard telephone interface. The radiotelephone, having a
plurality of subscriber identities opéfaﬁve in the radiotelephone

15  network at the same time, communicates with the radiotelephone
network. The standard telephone interface provides .
communications between the radiotelephone and the standard
telephone equipment. ' -

According to another embodiment of the present invention,

20 a radiotelephone system éorh'prises a radiotelephone and a
radiotelephone network. The radiotelephone has a plurality of
subscriber identities. The radiotelephone network has a memory
unit for storing information associating the plurality of subscriber
identities with the radiotelephone. . o

25 According to another embodiment of the present invention,
a method for operating a radiotelephone in a radiotelephone system
including a radiotelephone network comprises the step of
registering, with the radiotelephone network, a plurality of
subscriber identities associated with the radiotelephone.

30 According to another embodiment of the present invention,
a method for operating a radiotelephone in a radiotelephone system
cbmprises the step of forwarding an incoming call for a first

. subscriber identity, associated with the radiotelephone, to a second
- subscriber identity, Qassoc_iated_"Wit'h the radiotelephone. |

35 ' According to another embodiment of the present ihvéntion, '

a method for operating a radiotelephone network in a
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15 network 301. At step 506, the radiotel ephone deter
subscriber identities 306-308 are availabke. Again, thi determn
~woul d general ly be acconplished by exam nfmg the nenory

L il
r adi ot el ephone 303. I f the determ nation | s negati ve, e 2 51“@&“ :

‘radi ot el ephone’ 30 ers 20 ..a nor . f the determmnnation 1S
positive, the fl Hhﬂ}@ssmt?w e ‘@553 rﬂ&%&ﬁR&‘P?@l‘?mPﬁs‘?%&%t er the

sugscrl Iber hl dengsté Qef ﬁ&@iﬁﬁgﬁﬁ&mm raglltxr edeestoford ﬁmt%%séﬂber Hoen
r adi ot el ephone .nql ters.a SCFi with the
radi ot el ephone Hgl WY SHgrmyRng t%?glsgfptscgau h?"ﬁdﬁﬁf‘é 8§Q ef¥st enters
the normal idle smbdenbéiar&ﬂmitjr)are agsadiatedi withhthe radlotelephm The first
purpose is t i e active in
t he radiotel %mé@%‘éﬁ%ﬁ?é@gt %aﬁ%&?ﬁ%‘rgd%gﬁﬁ ﬂonggg%:ig 1 does not
have to page fordetermining thata calltis in paegress f@sﬂwmd subseriber second
_purpose is to alihgitify fedptrRivR i tHOSEpE dRe¥RRing that the second

subscriber identity and the first subscriber identity are associated

with the radiotelephone; and responding to the incoming call
10 request responsive to the step of determining that the call is in

progress.

_ ' Bfief Description of the Drawings
| FIG. 1 illustrates a plurality of radiotelephone systems in
accordance with the prior art.
FIG. 2 illustrates a radiotelephone system mcludmg a
. standard telephone interface for a standard telephone set in
.20  accordance with the prior art.
- FIG. 3 illustrates a radiotelephone sys_tem in accordance with
~ the present invention.
FIG. 4 illustrates a radiotelephone system comprising a
subscriber telephone system and a radiotelephone network in
25 accordance with the present invention. |
FIG. 5 illustrates a flow chart describing the operation of a
radiotelephone in accordance with the present invention.
| FIG. 6 illustrates a flow chart describing the operatlon of a
radiotelephone in accordance with the present invention.
30 FIG. 7 illustrates a flow chart describing the operation of a
radiotelephone network in accordance with the preserit invention.



. radi ot el ephone networks. The process of registering a?u‘ﬁ'sTéf‘—F '
306-308 differs from systemto system Some radiotel ephb%‘-‘t Wmﬁaﬁﬁﬂo
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MRy require reregist ra&ﬁ%ﬁﬁsﬂ De %ﬁ’é&n ﬁéa‘ ﬁ@fﬁ?‘f odimgntenever t hat
subscri ber identity is acti vat ed, and deregistration of a subscriber e
identity 306-308 whe [ ubscrlb ent i i S.Aeactivated. The
system may al | ow therflg‘tlei 30 g e eha fad elgpgoneisgéq é%r%ﬂﬁ“? c‘c‘)ne
subscri ber |dentwithﬂ&6 f38nhinwverttiore, 'I'heﬂadmﬂeléphm\ sditeme3@hhone 303 to
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preferred enbodi
radlotelephone 303 coupled to an input device 309. The

radiotelephone 303 generally includes a memory unit 305, mcludmg
a plurality of subscriber identities 306, 307 and 308. The |
: radiotelephone network 301 is coupled to a public-switched

10  telephone network (PSTN) 302.

In accordance with the present mventlon, the radlotelephone
303 comprises a plurality of subscriber identities 306-308 operative in |

" the radiotelephone system 300 at the same time. In the preferred
embodiment of the present invention, the radlotelephone 303 is a
- 15  fixed unit. Alternatively, the radlotelephone 303 may also be a
portable unit, a mobile unit or a transportable unit.

The radiotelephone system 300 may be a digital or analog
system. The radiotelephone system 300 may provide wide area
coverage or local area coverage. In the preferred embodiment,

20 radiotelephone system 300 is a digital cellular radiotelephone =
system operating in accordance with the Group Special Mobile
(GSM) standard. The GSM standard for the radiotelephone system
300 and the radiotelephone 303 are well known in the art and

. described in GSM Technical Specifications, herein incorporated by

25  reference. Other digital systems, well known in the art, that may
use the present invention include the North American Digital
Cellular (NADC), Code Division Multiple Access (CDMA), or
Personal Digital Cellular (PDC). Alternatively, the radiotelephone

-~ system 300 may be implemented as an analog radiotelephone

' 30 system, such as the Advance Mobile Phone System (AMPS), the
Extended Total Area Communication System (ETACS), Nordic
Mobile Phone System (NMPS), Narrow-band Advance Mobile |

* Phone Service (NAMPS), or Japan Total Area Communication
" System (JTACS), each well known in the art. The radiotelephone

85  system 300 may also be constructed in accordance with a derivative

system of any of the analog or dlgxtal systems ¢ descnbed hereinabove.

-—A
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identities 306-308 are registered one at a time in acc!—1
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- Techni cal Specification 4.08, Mbile Radi ol Interface
-Speci fication, Feb. 1992, sections 4.4.3 and 4.4.4 eagh tine the

i dentities 306-308 are activated, and whenever the sulisphishe? § MARt 1996es
306-308 nove fromarea to area.. This allows ‘a radiotelt Be--303 VT
mul tipl e subscriBhe radiotelephene 3psted0300 of the rpresentninvieationr isemt GSM

egi strati on proibied O EAtuR: S RRIGRERRe sYbRaf e pR BERBIEE active in
that radi ot el eptibgluder any ggdintelephone commurdeatiory spsteny appatentrig ene tine
an-d effort requidfe&dqﬂawg{iﬂtiﬁrth@.gry pl e subscriber identities. This could
be acconplisped by allo mhl t |,8I e'SUbéﬁé-l agr | dgrﬁylhéi es.:306; 308 to be
included i n Phe 20 pubscaines identiliet;elednd sepsralbhidentifydelepbongne 303
to the radiot el epbsagbast within 80 radibfelephoné bpstent 360.aIn kivwvpeéferieds00
describing the . obey gt ot ot D5l ale?'idbsREG 506308 2he ASSREARNSS:l T Lhe
present inventi deﬁn o » the Subsc . ,
' corresponding phone numbers recognized by the radiotelephone
- network 301. The various systems described hereinabove
10  representing the radiotelephone system 300 have different names
for the subscriber identities 306-308. For example, in the GSM
system a subscriber identity is known as an international mobile
subscriber identity (IMSI). In the AMPS system the subscriber
~ identity is known as an electronic serial number (ESN) which
15 includes a phone number. The subscriber identities 306-308 may be
alphanumeric, numeric, binary or the like. - The subscriber identities
306-308 may be assigned to a user by either a manufacturer or a
- system service provider. _ ' -
~ Generally, the plurality of subscriber identities 306-308 are
20 operative in a radiotelephone system 300 at the same time. In the
preferred embodiment, the plurality of subscriber identities 306-308 .
are concurrently registered in the radiotelephone network 301. The
radiotelephone system 300 provides radiotelephone service for each
of the subscriber identities 306-308. The radiotelephone 303 can
25  receive an incoming call or place an outgoing call using one of the
plurality of subscriber identities 306-308.
 In the preferred embodiment of the present invention, only
one of the plurality of subscriber identities 306-308 is used by the
radiotelephone 303 in the radiotelephone system 300 at any given
30 time. Alternatively, multiple subscriber identities 306-308 may be |
-used by the radiotelephone 303 in the réd_iotelephone system 300 at
the same time. Further, the multiple subscriber identities 306-308
 associated with the radiotelephone 303 may be operative in the
- same radiotelephone system or in different radiotelephone systems
35 (system A and B, for example). Potential applications for having the
plurality of subscriber identities 306-308 associated with the




25 The plurality of subscriber identities 306-308 i nd| Hgl s, i skq Q%ﬁnj
second’ 307 subscriber identities. The flowhart 600 ge ra 3 g‘q w
-t he radi ot el ephone 303 processes an incom~ng call. The ste
601. At step 602 the radiotel ephone 303 receives an indi Innnf’man

‘irncom ng call for the first-subscriber identity 306. An indication of an
~inconing call coadiotetephonieg3(d operativerinsthgeradietelephonehsystemi 3d0atphone

~network 301 to t ephone 303
‘that a call conn%ct%ﬁé%?gg]gﬁ&égﬁsat egb%jl f{‘%e%@a??@éfgghgta %dl ment ,

the i nconi ng caldescribed hereinbelows (SRhQﬁQdi bage, as
defined in the 3eesenmpithanafcepl di ﬁﬁdiﬁ&éé&ﬂf’e&)ﬁere‘iﬁc“ons
9.1.21, 9.1. 2 an &\ ﬁ[lst 03 (él telehne 303 :
deregi sters y em to other apphcatrons on ose exp c;t y

' : descnbed

The subscriber identities 306-308 are stored in a memory unit
- 305. The memdry unit 305 may be volatile or nonvolatile. Volatile
memory includes random access memory (RAM). According to the
10 preferred embodiment, the memory unit 305 is a RAM.
Nonvolatile memory may include electrically erasable
programmable read only memory (EEPROM), a Flash erasable
_programmable read only memory (Flash-EPROM) and a read only
memory (ROM).
15 According to the preferred embodlment an input device 309
receives at least one of the plurality of subscriber identities 306-308
" from outside the radiotelephone 303 for tranSferring to the memory
unit 305. The rationale behind the data input device 309 is that the
plurality of subscriber identities 306-308 do not have to be fixed with
20 the radiotelephone 303. The data input device 309 provides a means
for adding additional subscriber identities to the memory unit 305 of
the radiotelephone 303. The transfer of a subscriber identity to the
memory unit 305 can be either permanent or temporary.
Temporary transfer of a subscriber identity between radiotelephones
25  is described in U.S. Patent No. 5,029,233 assigned to the assignee of
the present invention and herein incorporated by reference. In the
preferred embodiment, the input device 309 is a card reader for
accepting a card having a subscriber identity. The transfer of the
subscriber identity is temporary in the sense that it is resident in the
30 memory umt 305 until the card is removed from the card reader,
 then it is erased. Alternatively, the input device 309 may be a cradle
for accepting a portable radiotelephone havmg a subscriber 1dent1ty
Moreover, the input device 309 may be any other type of user
interface such as a keypad a voice recognition unit, or the like. The
35 data input device 309 will be descnbed in further detail with
reference to FIG. 4. :



subscri ber identity 307 responsive to the step of recgFerrg—tHe=fadicats
of the incoming call. In the preferred enpgdi ment, dei|e@ESt ¥ EHMGHT BREET ‘

-acconpl i shed by nmeans of the | MSI Detach 5 procedurg and th
heonir e n MARIE .

“I'ndi cation nmessage, as defined in the aforementioned 1
Specification 4.08, sections 4.3.4 and 9.2.10, respec
radi ot el ephone 303 is active in a call with a subscriber |dent|ty 306, that

radi ot el ephone i s unapic 4ﬂ1ds t@é‘tﬁé’fadi@tele}gﬁ&?é fﬁénﬁswesﬂg:grgﬂtq cri ber

identity 307. If _the radiote ephone npet wor k e second

subscri ber i denttheyradigtelepho 5‘2})993? REYYSERUIt in a
long del ay whi | e4gph e’I‘h@Qh&ioQél@ph@ﬁ@ ﬁé@%ﬁk I30$ n@i‘élbﬁmduaés ﬁ&ﬁ@n{di'y
subscri ber i entlnxéag #qégkbgmeg ﬁ% .the raq'e e %@P g g S
returning 15 0 ey ICQrporAtes fae radiotelep Bﬂ%ﬁx t't‘?gfwork 301
Wil -no Ionger [80feofdFIS3and hdaptsiihetratijotdlephons 308de a pasticuldascr i ber - :
i dentity 308- 308, el aol R g feodiy (lIAY thOS 1y ¥ sbscABE:

| identities 306-308. Other applications for the novel radiotelephone

303 will be apparent to those skilled in the art.

10 The subscriber telephone system 400 generally includes a
standard telephone interface 401, the radiotelephone 303, the data
input device 309, and a data service interface 449. The standard
telephone interface 401 generally includes two telephone interfaces
403 and 405 and a switch 407. The radiotelephone 303 generally

15 includes the memory unit 305, one or more input devices 309, a
transceiver 409 and a controller 411. The input device 309 includes a
plurality of card readers 433 and 431. Alternatively, the input device
may comprise a cradle 429 in place of or in addition to the card
readers 431 and 433. Communication among the transceiver 409, the

20 controller 411, the data input device 309 and data service mterface

449 occurs over the radiotelephone interface bus 427.
The subscriber telephone system 400 generally supports
' several types of standard terminal equipment 452, including
standard telephone sets 413-415, a standard data modem 453, and a

25 standard data terminal 451, which may be an Integrated Digital
Services Network (ISDN) terminal, for example. _

The general operation of the radiotelephone 303 is well
known in the art. Such general operation includes using the _
controller 411 to manage radiotelephone resources including any

30 input/output interface, transceiver operation, network

~ communication, and memory management. The technical
standards for GSM, NADC, and AMPS each descnbe the general
'operatxon of radlotelephones and are herein incorporated by |
reference.

35 The subscriber telephone system 400 communicates with the
radiotelephone network 301 to provide standard telephone service

.
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be forwarded to voice mail. 20 At step 604 the gg"llot*eféﬁbm&m?,"
continues the incomng call using the fi #dt subscri ber

ent i
responsive to the step of deregistering the second sub B erztmgm II?$.3.017
To continue the incomng call, the radiotel ephone 303 and the = ==rmr— |

r adi ot el ephone ﬁ@mmsﬁr 363 dgseribed dnHIGn 3ethetradiotelephane303bas s needed t o
25 = connect th le 30Bsériberlenfitfel 308208 &%%r?peg %e the

~radi ot el ephone eterm comn en ended. If the
det erni nati on i §agi h@neﬂ%wpélélﬁgiéltébﬂéﬁ@%b@% ¢ standarde i nconi ng

"adi of o ephape. 5%1%%6‘*" e B s o e dent Ly 307

r esponsi ve ¢ ﬁ@wgeqeneonﬁ(@@#naﬁg adenst G aF e Standned AeleBBOBE 8t  on of

the deregi st er ed13405 ahidyer thdefﬁndalrdsialt@ nwdmmﬂSBs hed by the sane means as

_t he initial regist ratd mmulancattli](()an LRVELL e rQBIOQEE%ﬂtOhet% and the
 standard telephone interface 401 is provided by lines 417, 419, 421,

: 423, and 425. Line 417 has audio signals. Line 419 has a switch"

10  control signal. Line 421 has a ringing signal. Line 423 has dialing
information. Line 425 has on / off hook in._formation Line 417 is
coupled between the transceiver 409 and the switch 407. Line 419 is
coupled between the controller 411 and the switch 407. Lines 421,
423, and 425 are coupled between the controller 411 and telephone

15 interfaces 403 and 405. Lines 417, 421, 423, and 425 are described in

~ US Patent No. 5,117,450 and US Patent No. 4,959,851, each herein
incorporated by reference.
The data input device 309 receives at least one subscnber
identity for transfer to the memory unit 305 of the radlotelephone

20 303. In the preferred embodiment, the data interface 309 includes
the card readers 433 and 431 as is well known in the art. Each card
reader 433 and 431 can accept a card 447 having one of the plurality
of subscriber identities 306-308. In the preferred embodiment, the
card 447 is a subscriber identity module (SIM) card, as is used in the

25 GSM system mentioned hereinabove.

| Alternatively, the data input device 309 may be the cradle 429
for accepting a portable radiotelephone 445 having one of the
plurality of subscriber identities. When the portable telephone 445
is placed in the cradle 429 the subscriber identity in the portable

30 telephone 445 is electronically transferred from the portable
radiotelephone 445 to the memory unit 305 of the radiotelephone
303. When the portable radiotelephone 445 is removed from the
cradle 429 the subscriber identity originally associated with the

_ portable radiotelephone 445 is removed from the memory unit 305 _

35  of the radiotelephone 305 and is agam associated with the portable

radlotelephone telephone 445. US. Patent No. 5,029,233, herein




radrotelephone 303 follows the procedures for registr
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accordance wi th the aforenentioned GSM Techni cal Speciffi cgtéog%ajﬁ HEET
sections 4.4,3 and 4.4. 4. Reregi stration of the secon AR

identity 307 allows that subscriber identity to-again LT EDTY Y

calls. The step.of dere ri the secqnd subscriber identity 307 nay
occur during setmﬁmra?%é{’ , §gqri ePo“‘HBPB@Faé'P%Png methad fo1 per -

identity 306- 309elé¢tfmriﬂan Ttrdtﬁféﬁ'lrié"& stiBbdriberiitlentity beabegnone 303 woul d
have to performtaé ﬁeﬁgel?' stration - procedure beforée a voice channel had
been granted. W& ¢ (?%srhe preferred net hod; the radiotel ephone 303"

may not have enough tAlternati bi'tabhbelre@}ameauﬁ)may ocomjrise metere a
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replaces the radiotelephone 303 and provides all the functions of the
radiotelephone 303 for the subscriber telephone system 400 in
accordance with the present invention.
The rationale behind the data input device 309 is that a
10  particular subscriber identity is not fixed with the radiotelephone |
| 303 for all time. A user may want at least one of the subscriber
identities to be portable. In essence, a subscriber identity is
associated with the user anywhere within the radiotelephone
system 300. The subscriber identity is not necessarily tied to any
15  particular radiotelephone hardware, but may be readily transferred
to any radiotelephone hardware. This allows the radioteléphone
network 301 to route calls to the subscriber independent of the
radiotelephone hardware that he is using. This portability can be
. accomplished using the card 447 the portable telephone 445 or any
20  other means incorporating a memory unit for storing the subscriber
- identity. By providing for multiple subscriber identities (for
example, phone numbers) to be associated W1th the subscriber
radiotelephone system 400, one subscriber 1dent1ty may be removed
while still providing radiotelephone service to the standard |
25  telephone equipment 452. The benefit of this is illustrated by the
following example. |
If a fixed subscriber radiotelephone system 400, containing
two subscriber identities 306 and 307, is placed in the subscriber’s
home, the user may temporarily remove the first identity 306 for
30 use in a conventional portable radiotelephone 445 while the user is
away from home. The second subscriber identity 307 remains in the
fixed unit, supporting radiotelephone service for the family
‘members who remain at home as an alternative to the
conventional wired residential telephone service. This system
35 configuration is particularly advantageous when the radiotelephone
service is less expensive than the conventional wired residential




because the latter method may dllsrupt t he audi.o. The st
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subscri ber - busysghgferradiditElephbhe '$gsiem 40 oPef ﬁk@ﬁtwﬁh the subscriber
depending on the subscriber’s particular needs at the time. - _
. In the preferred embodiment, each standard telephone set
10 413-415 is selectively associated with one of the plurality of
. subscriber identities 403 and 405. In the preferred embodiment, the
selective association is accomplished using the switch 407 controlled
by the controller 411 via the control signal at line 419. While it is
possible to support two or more subscriber identities with a single
156 standard telephone set, it may be more convenient to provide two
standard telephone interfaces 435 and 437 and to associate each with
a specific subscriber identity 306 and 307. In this way, it is
convenient, for instance, to distinguish between a business related
subscriber identity and a perSonal subscriber_ identity, by associating
20 each standard telephone set with a specific subscriber identity. Use
of a standard telephone set 414 which supports two telephone lines
is desirable because it is capable of conveniently selecting a specific "
subscriber identity, which corresponds to one of the standard

telephone lines 435 and 437.

25 - Alternatively, each one of the plurality of subscriber identities
306, 307, 308 corresponds to each one of a plurality of standard
telephone sets 413, 414, and 415, respectively. By associating each

subscriber identity 306-308 with a separate and distinct standard
telephone set 413-415 or collection of standard telephone sets, it is

30 possible for the user to distinguish each one of the plurality of
subscriber identities operative in the radiotelephone system 300. In
this case, each standard telephone set may be associated with one
and only one subscriber identity, even though there may be
multiple standard telephone sets associated with a single subscriber

85 identity. Thus, one standard telephone set or group of standard
telephone sets may be dedicated for personal use and associated with
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' ~ selectively associated w1th one of the plurality of subscnber
" identities 306-308 for the purpose of responding to an incoming call.
Associating multiple subscriber identities with a single standard
- telephone set may result in confusion regarding which subscriber
10 identity it is intended for. This confusion may be avoided by
providing distinctive ringing sequen'ces for each subscriber identity.
An even better solution is to provide multiple standard telephone
lines from multiple telephone interfaces and to associate each with
" a specific subscriber identity. Again, a two-line standard telephone
15 set is useful to selectively access either line from a single standard
- telephone set.
In another embodiment, at least one standard telephone set
143 may be selectively associated with one of the plurality of '
subscriber identities responsive to an outgoing call. If only a single
20 standard telephone set 413 is used, it is necessary to select a specific
subscriber identity for use in originating an outgoing call. In this
case, it is possible to manually select which subscriber identity is to
be used when originating a call. Manual selection of a:specific
_ subscriber identity can be accomplished by means of a sequence of
25 key presses on the standard telephone set. Alternatively, a
predetermined selection of one subscriber identity may be used for
originating the call. Another solution is to use multiple standard
telephone lines and to associate each with a specific subscriber
identity. Thus, one line may be associated with a subscriber identity
30 normally used for business calls and second line may be associated
with a subscriber identity normally used for personal calls. A two-
line standard telephone set is useful to selectively access a specific
‘standard telephone line, from a single standard telephone' set, and
therefore select a specific subscriber 1dent1ty for the purpose of
35 originating an outgomg call.
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aen I. Y In another embodiment, data traffic is not communicated

over the voice channel. Rather, it is sent over a dedicated data

10 traffic channel and is routed between the transceiver 409 and the
standard data terminal 451 through a path that includes the
radiotelephone interface bus 427 and the data service interface bus
- 450.
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~ In one embodiment it is also possible for the subscriber

15 radiotelephone system 400 to support multiple traffic channels
(voice and data) through the radiotelephone system 300. It is
possible, for instance, to concurrently support two data calls, two
voice calls, or a data and a voice call. Both calls may be associated
with a single subscriber identity, or each of the calls may be

- 20 associated with different subscriber identities.
' In another embodiment of the present invention, the

multiple subscriber identities 306-308 of the radiotelephone 303 may
be operative in different radiotelephone systems (system A and B,
for example) at the same time. The radiotelephone 303 would be

25 capable of communicating with either radiotelephone system at the
same time or at different times. This configuration is particularly
advantageous when the coverage areas of the different systems
Widely vary. The subscriber therefore, would increase the effective
coverage area for the radiotelephone 303. Other advantages of this

30 configuration will be apparent to those skilled in the art.

In the preferred embodiment the radiotelephone network 301
has a memory unit 443 for storing information associating the
plurality of subscriber identities 306-308 with one radiotelephone
303. Using the subscriber information stored in the memory unit

35 443, the radiotelephone network 301 can determine if a call is in
progress to any one of the multiple subscriber identities 306-308
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times, by renovitd@ metheddescribed with reference to FIG. 7. While it is desirable
' for the radiotelephone network 301 to manage conflicts resulting
10 from multiple calls to the subscriber radiotelephone system 400, this
- is not necessary. The subscriber radiotelephone system 400 is also
" capable of managing conflicts resulting from multiple calls
according to a method described with reference to FIG. 6.
R The present invention also contemplates that the multiple
15  subscriber identities 306-308 may be assigned to different users and
associated with a single subscriber radiotelephone system 400. This
configuration could support telephone service to multiple
'residences through a single subscriber radiotelephone system 400.
In this embodiment, a single telephone interface 403 niay support
20 telephone service for multiple subscribers in a manner that is well
‘known in the PSTN as "party line service". Altematlvely, mu1t1p1e
telephone interfaces may be used to provide telephone service -
known in the PSTN as "private line service", with the restriction
that calls may be blocked when the radlotelephone 303 is already
25 occupied with one or more calls.
' The present invention also contemplates that the subscnber
telephone system 400 could accommodate a connection to the PSTN
302 through a wired telephone subscriber loop. With appropriate
control, such a connection could allow for an alternative
30 communication path between the subscnber telephone system 400
- and the PSTN 302.

 FIG. 5 illustrates a flow chart 500 describing the operationofa
- radiotelephone 303 in accordancg with the present invention.
35 Generally, in FIG. 5 the radiotelephone 303 registers, with the
radiotelephone _netWork'BOl, the plurality of subscriber identities
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step 502 the radlotelephone 303 registers a first subscriber 1dent1ty
306 with the radiotelephone network 301. At step 503, the -
radiotelephone 303 determines if more than one subscriber identity
306-308 is available to the radiotelephone 303. Generally, this
10  determination is accomplished by examining the memory unit 305
- inside the radlotelephone 303. If the determination is negative, at
step 504 the radiotelephone 303 enters a normal idle mode. If the
determination is positive, at step 505 the radiotelephone 303
registers the next subscriber identity 306-308 with the radlotelephone _
15 network 301. At step 506, the radiotelephone determines if more
* subscriber identities 306-308 are available. Again, this
determination would generally be accomplished by examining the
memory unit 305 inside the radiotelephone 303. If the |
determination is negative, at step 504 the radiotelephone 303 enters
20 a normal idle mode. If the determination is positive, the flow
continues with step 505. |
Alternatively, to register the subscriber identities 306-308 at
the same time, at step 507 the radiotelephone 303 registers all
subscriber identities 306-308 with the radiotelephone network 301.
25 At step 504 the radiotelephone 303 enters the normal idle mode.
| Generally registration has two purposes. The first purpose is
to determine which subscriber identities 306-308 are active in the
radiotelephone system so that the radiotelephone network 301 does
not have to page for inactive subscriber identities 306-308. The
30 second purpose is to allow for automatic roammg ‘between
| radiotelephone networks.
The process of registering a subscriber xdentlty 306-308 differs
from system to system. Some radiotelephone systems do not
require registration at all, while some systems require reregistration
35 of a subscriber identity only when moving from area to area. In
addition, systems that require some sort of registration, such as the
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| ihdependently_. In the preferred embodiment, multiple subscriber .
identities 306-308 are registered one at a time in accordance with
GSM Technical Specification 4.08, Mobile Radio Interface Layer 3
10  Specification, Feb. 1992, sections 4.4.3 and 4.4.4 each time the
subscriber identities 306-308 are activated, and whenever the
subscriber identities 306-308 move from area to area. This allows a
radiotelephone 303 with multiple subscriber identities 306-308 to
~operate in the current GSM system. Alternately, the radiotelephone
15 - 303 could perform one registration procedure in which all subscriber
identities 306-308 active in that radiotelephone are registered at
once, thus greatly reducing'the' time and effort required to register
multiple subscriber identities. This could be accomplished by _
_ allowing multiple subscriber identities 306-308 to be included in the
20 registration message sent from the ra_diotelephoné 303 to the
radiotelephone network 301.

FIG. 6 illustrates a flow chart 600 describing the operation of
~ the radiotelephone 303 in accordance with the present invention.
3 25 The plurality of subscriber identities 306-308 includes first 306 and
| second 307 subscriber identities. The flowchart 600 generally
describes how the radiotelephone 303 processes an incoming call.
The flow begins at step 601. | o
" At step 602 the radiotelephone 303 receives an indication of
30 an incoming call for the first subscriber identity 306. An indication
of an incoming call could be a signal or a message, sent by the |
- radiotelephone network 301 to the radiotelephone 303, indicating to
the radiotelephone 303 that a call connection should be initiated. In
the preferred embodiment, the incoming-call indication is provided
35 by a paging message, as defined in the aforementioned GSM
 Technical Specification 4.08, sections 9.1.21, 9.1.22, and 9.1.23.
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aforementioned GSM Technical Specification 4.08, sections 4.3.4 and

9.2.10, respectively.

Once the radlotelephone 303 is active in a call with a
- subscriber identity 306, that radlotelephone is unable to listen for
10  pages for a second subscriber identity 307. If the radiotelephorie
“network 301 attempts to page the second subscriber identity 307, the
page will go unanswered, which may result in a long delay while
~ the radiotelephone network 301 attempts to page the subscriber
 identity 307, followed by the radiotelephone network 301 returning
15 an out-of-service indication. The radiotelephone network 301 will
no longer page a subscriber identity 306-308 once that subscriber
identity 306-308 is deregistered, preventing the long delay, and
possibly allowing the incoming call to be forwarded to another

number or to be forwarded to voice mail.

20 At step 604 the radiotelephone 303 continues the incoming
call using the first subscriber identity 306 responsive to the step of
deregistering the second subscriber identity 307. To continue the
incoming call, the radiotelephone 303 and the radiotelephone
network 301 simply continue whatever signaling is needed to

25 connect the call and the voice channel.

At step 605, the radiotelephone 303 determines if the
incoming call has been ended. If the determination is negative, the
radiotelephone 303 waits for the incoming call to end. If the
determination is positive, at step 606 the radiotelephone 303

30 reregisters the second subscriber identity 307 responsive to ending
the incoming call. Generally, the reregistration of the deregistered
subscriber identities is accomplished by the same means as the
initial registfation. In the preferred embodiment, the

- radiotelephone 303 follows the procedures for registration in

35 accordance with the aforementioned GSM Technical Specification

4.08, sections 4.4.3 and 4.4.4. Reregistration of the second subscriber
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radiotelephone 303 would have to perform the deregistration
procedure before a voice channel had been granted. While this is
- the preferred method, the radiotelephone 303 may not have enough
time to perform the deregistration prbcedure before a voice channel
- 10 is granted. This method is preferred over deregistering during a call
- because the latter method may disrupt the audio. o
| ‘The step of deregistering the second subscriber identity 307
may alternatively occur after the incoming call has been set up. If
_the rad:otelephone 303 does not have enough time to complete the
15  deregistration before a voice channel is granted, or if the
~ radiotelephone 303 is prevented by protocol from performing the
deregistration during set up of the call, the deregistration procedure
could be performed on the voice channel. In the GSM system, the
deregistration procedure can take place at any time during a call,
20 including call setup. '
DeregisteriI1g the second subscriber identity 307 prevents the
radiotelephone network 301 from paging the second subscriber
_identity 307. However, if no other action is taken, the calling party -
 receives an out-of-service indication when attempting to call the
25 second subscriber identity 307. Another solution would be to
provide a subscriber-busy signal to the calling party. Different
radiotelephone networks 301, depending on their implementation,
and different subscriber identities 306-308, depending on their
~ subscription, each may respond differently to a page for the second
30 subscriber identity 307. For instance, a radiotelephone network 301
could forward the calling party to another number, forward the
calling party to a voice mail service, perform call waiting, or simply
‘give a user-busy tone to the calling party.
_ More than one subscriber identity 306-308 may be handled on
35 ' one radiotelephone 303 by forwardmg an incoming call for a first
- subscriber identity 306, associated with the radiotelephone 303, to a

-
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network 301, and transferrmg a message from the radlotelephone
303 to the radiotelephone network 301, indicating that all i incoming
- calls for that subscriber identity should be forwarded, and also
‘indicating the phone number or subscriber identity to which calls
10  should be forwarded. | o
Forwarding incoming calls from one subscriber identity 306-
308 to another allows the radiotelephone network 301, without -
knowing which subscriber identities 306-308 are'registe'red from
‘which radiotelephones 303, to initiate number busy procedures,
15  such as call waiting or redirection to voice mail, if either subscriber
identity 306-308 in a radiotelephone is busy with a call. For example,
if all incoming calls for the first subscriber identity 306 are forwarded
to the second subscriber identity 307, and both subscriber identities
are active in one radiotelephone, and the second subscriber identity
20 307 is active in a call, calls for the first subscriber identity 306 would
' be forward to the second subscriber identity 307, which would result
in initiation of busy signal procedures. If call forwarding was not in
effect, the calling party might instead receive an off-air indication
for subscriber identity 1 306. Forwarding incoming calls can also
25 cause all incoming calls for any subscriber identity 306-308 active in
a radiotelephone 303 to ring one standard telephone set.

- The step of forwarding an incoming call may occur prior to
establishing the incoming call or placing an outgoing call. Call
forwarding of this type could be performed automatically, or

30 manually by the user. If done automatically, the radiotelephone 303
could automatically forward incoming calls for a subscriber identity
306-308 when the subscriber identity 306-308 is registered. If done
manually, the user could initiate call forwarding by manually o
entering the call forwarding sequence on the standard telephone set.

85 This method allows for faster call set up times, by removing the call
forwarding step from the call procedure.
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st andar d t er ni-natalbhyiawtematically sending a message to the radiotelephone
5 network 301 requesting that all incoming calls be forwarded to
another, predetermined number. This. method removes the user
from the proceés by taking care of call forwarding automatically. It
also allows for all subscriber identities 306-308 to remain
unforwarded when no call is active on the radiotelephone 303, thus
10 allowing billing to different subscriber identities 306-308, and
allowing different handsets to ring when an incoming call is
established based on which subscriber 1dent1ty 306-308 is bemg
paged.
Instead of placing the burden for forwarding calls on the
15 radibtelephone 303, an alternate solution would be to have the
radiotelephone network 301 know which subscriber identities 306~
308 are associated with which rad1otelephones 303, and which
radiotelephones 303 are busy.

20 6.. ~ A radiotel ephone according to claim4 \M‘lEI’EI n tn%’ﬂ’ g (—gevr: u: d

20 FIG. 7 illustrates a flow chart 700 describing the operation of
the radiotelephone network 301 in accordance with the present
invention. The plurality of subscriber identities 306-308 includes
first 306 and second 307 subscriber identities. The flowchart 700
describes how the radiotelephone network 301 processes incoming

25 calls for more than one mobile identity 306-307 active on one

~ radiotelephone 303. The flow begins at step 701. At step 702, the
radiotelephone network 301 receives an incoming call request for a
first subscnber identity 306. : |
~ At step 703, the radiotelephone network 301 determines that a

30 . second subscriber identity 307 and the first subscriber 1dent1ty 306 are
associated with the same radiotelephone 303. The radiotelephone
network 301 determines that the subscriber identities 306 and 307 are
both associated with the same radiotelephone 303 by looking in a
database associating the two. The database can be compiled by

35 various means. For example, each time a radiotelephone 303
registers a subscriber identity 306-308, the radiotelephone network
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‘respectively. identitiesin a database. In the pre?erre embodiment, this Would be °
: : accomplished via the Identification Procedure as defined in the
5 aforementioned GSM Technical Specification 4.08, section 433.
At step 704, the radiotelephone network 301 detefmiries that
a call is in progress for the second subscriber identity 307. At step
705, the radiotelephone network 301 responds to the incoming call
request. The radiotelephorie network 301 may respond with a busy
10 signal_, may route the incoming call to a voice message service, may
forward the incoming call to a predetermined subscriber identity, or
may send a call waiting message to the second subscriber identity

- 307.

: While the present invention has been described with
- 15 reference to illustrative embodiments thereof, it is not intended that .
the invention be limited to these specific embodiments. Those
skilled in the art will recognize that variations and modifications
can be made without departing from the spirit and scope of the
invention as set forth in the appended claims. |
- What is claimed is:
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1. A radiotelephone comprising a plurality of subscriber

* identities operative in a radiotelephone system at the same time.

2. A rad1ote1ephone accordmg to claim 1 wherein the plurahty

" of subscriber identities are concurrently registered in a
~ radiotelephone network of the radiotelephone system.

3. A radiotelephone according to claim 1 further comprising a
memory unit for storing the plurality of subscriber identities.

4. A radiotelephone according to claim 1 further comprising an
input device for receiving at least one of the plurality of subscriber
identities.

5. A radiotelephone according to claim 4 wherein the input
device further comprises a card reader for acceptmg a card having
one of the plurahty of subscriber identities.

6. A radiotelephone according to claim 4 wherein the input
device further comprises a cradle for accepting a portable
radiotelephone having one of the plurality of subscriber identities.

7. A subscriber telephone system for providing
communications between at least one standard terminal equipment
and a radiotelephone network comprising:

at least one radiotelephone, having a plurality of subscriber
identities operative in the radiotelephone network at the same
time, for communicating with the radiotelephone network; and

a standard telephone interface for providing communications
between the at least one radiotelephone and the at least one
standard terminal equipment.- _
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8. A subscriber telephone system accordi
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~—

the at least one radiotelephone further comprising an input device

| ~ for receiving at least one of the plurality of subscriber identities.

9. . A subscriber telephone system according to claim 8 wherein
the at least one standard terminal equipment is selectively -

associated with one of the plurality of subscriber identities.

10. A subscriber telephone system according to claim 8 wherein
-each one of the plurality of subscriber identities corresponds to each

one of a plurality of standard terminal equipment, respectively.



5

10

15

Radiotelephone Having a Plurality of Subscriber Identities and -
Method for Operating the Same

Abstract of the Disclosure

A radiotelephone (303) comprises a plurality of subscriber
identities (306-308) operative in a radiotelephone system (300) at the
same time. The radiotelephone network (301) processes incoming
and outgoing calls for the radiotelephone (303) using any one of the
subscriber identities (306-308). A standard telephone interface (401)
optionally provides communications between the radiotelephone
(303) and one or more standard telephone sets (413-415) using any
one of the subscriber identities (306-308). A method for operating
the radlotelephone (303) is also disclosed.

Figure 4
e ———



