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MULTIPLE USER BASE STATIONS AND METHODS FOR THEIR OPERATION

Field of the Invention
This invention relates to communications
systems and more particularly to radio pexrsonal
communications systems for use within wide area
5 cellular networks.

Background of the Invention
Radio communications systems are increasingly
being used for wireless mobile communications. An
example of a radio communications system is a wide area
10 cellular phone network. Cellular radio communications
systems are wide area communications networks which
utilize a frequency (channel) reuse pattern. The
design and operation of an analog cellular phone system
is described in an article entitled Advanced Mobile
15 Phone Service by Blecher, IEEE Transactions on
Vehicular Technology, Vol. VI29, No. 2, May, 1980, pp.
238-244. The analog mobile cellular system is also
referred to as the "AMPS" systemn.
Recently, digital cellular phone systemé have
20 also been proposed and implemented using a Time-
Division Multiple Access (TDMA) architecture.
Standards have also been set by the Electronics
Industries Association (EIA) and the Telecommunications
Industries Association (TIA) for an American Digital

- 25 Cellular (ADC) architecture which is a dual mode analog
and digital system following EIA/TIA document IS-54B.
. Telephones which implement the IS-54B dual mode

architecture are presently being marketed by the
assignee of the present invention. Different standards
30 have been promulgated for digital cellular phone



bei ng used for wreless nobile conmmunications. An exanple of a radio
communi cations systemis a wide area 10 cellular phone network. Cellular
radi o communi cati ons systens are w de area comuni cati ons networ ks

whi ch utilize a frequency (channel) reuse pattern. The desi gn and
operation of an analog cellular phone system I's described in an article
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presently bei ng5mathet eglbylanhephone aetignkeinfo thearadieosparsomaknt i on.

D fferent standard%oaguagggt{@ﬁg1éyg@gHLgaggg gggiéﬂﬁyfg@hagellular phone
communications system provides mobile radio voice,
digital, video and/or multimedia communications using

radioc personal communications terminals. Thus, any

10 form of information may be sent and received. Radio
personal communications terminals include a radio
telephone, such as a cellular telephone, and -may
include other components for voice, digital, wvideo
and/or multimedia commﬁnicatipns.

15 A radio personal communications system
includes at least one telephone base station also
referred to herein as a base station. A base station
is a low power transceiver which communicates with a
radio personal communications terminal such as a

20 cellular terminal over a limited local region, such as
tens of meters, and is also electrically connected to
the conventional public wire network. The base station
allows the owner of a radio personal communications
terminal to directly access the wire telephone network

25 without passing through the cellular phone network,
whose access rates are typically more costly. When
located outside the range of the base station, the
cellular terminal automatically communicates with the
cellular phone network at the prevailing access rates.

30 Summary of the Invention
The present invention is a telephone base
station which allows the wire telephone network to be
accessed by multiple cellular terminals within the
local region of the base station. The present
35 invention stems from the realization that it is
desirable to alloY#EEEEiglg_ggg;s_to access the wire

This Sheet Has Been Replaced




- 2- systens in Euroepe—Fhe—Eurgpean digital cellular

system also referred to as GSM al so uses a TDNA archi tecture.
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per sonal conmuni cations terninals. Thus, any 107 formof information
may be sent and received. Radio personal comunications termnals
I nclude a radio t el ephone, such as “Fcellul ar t el ephone, and may

i ncl ude ot her conppr r}g?ogé)%?\@}o%?t vgggy%lse \égtdﬁ; on. These MY
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have a cellular terminal which can access the wire
telephone network via the base station when the

10 cellular terminal is within the local region in the
cell. Accordingly, the need to access the cellular
network at the prevailing access rates is reduced.

A telephone base station according to the

present invention connects a wire telephone netwofk'tq

15 a pluraiity of cellular terminals within a local region
in a cell of a wide area cellular network which uses a
plurality of channels within a cellular network
spectrum. The telephone base station includes a
portable housing so that it can be purchased by a

20 consumer and easily installed at the home, office or
other location. Wire telephone network connecting
means extends within the portable housing. Preferably,
the wire telephone network connecting means is a single
line wire telephone network connecting means and is

25 implemented via a standard single line telephone jack.
The radio transceiver in the portable housing
communicates with the plurality of cellular terminals
within the local region using a single channel selected
from the cellular network spectrum. Since a single

30 connection to the wire telephone network is provided,
the radio transceiver communicates with a plurality of
cellular terminals serially, such that the radio
transceiver only communicates with a single one of the
cellular terminals at any time.

35 Since the telephone base station should only
operate with a plurality of predefined users, the
telephone base station includes authenticating means,
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25 Wi t hout passing through the cellul ar phone network, whose

access rates are typically nore costly. Wen | ocat ed outside the
range of the base station, the cellular term nal automatically
conmuni cates with the cel lul ar phone network at the prevailing
access rates. 30 I nternational Publication No. W05/12957
(United wanweses Patent No. 5, 428, 668) di scl oses a radirmct/usssiiozss
comuni cation systemw th transcei ver frequency  and optionally
power |evel allocated to a radi o personal 4 comuni cati on system

i ncluding a base station connected 35 to a wire tel ephone network and
a cellular term nal which is re@RRIrAliveIcW EREFR, Bf ngemlﬁiaf‘ ¥e A6 fhea

cel lul ar etwork to

M ni mi ze interf er entBE Yt ARG LeR i BRE ldentlfymgvﬁ}r‘et?%lw & area
cel l ul ar networ k antermimalhiasatnen®f the plurdidtweefi thtlbhse tdmiinadsand

the cellular term ngbreower, sincE®ni9d"’ §fﬂdﬂg %@liﬁigknééfﬁgﬁ%flgﬁﬁ be used

to comuni cate over the | ower cost W_re_networ

within range of ?he"%‘%"ﬂ"sﬂa&ﬁ (‘ﬂ’l’rthBhSt V¥ ted ephepet petwork via tljede area

cellular network. telephone base station at any given time, the base
station includes access preventing means for preventing
communication between the base station and remaining
cellular terminals in the local region during
10 communication with a given cellular terminal. The
access preventing means may also operate to prevent
access to the base station by remaining terminals in
the local region during authentication of a given
terminal. Accordingly, only a single cellular terminal
15 can place a call with the wire network via the basé
station at a given time. While the placed call is in
progress, the remaining cellular terminals to the base
station is also prevented. If calls are placed during
this time, remaining terminals may be forced to place
20 these calls via the cellular network at the prevailing
access rates. Alternatively, a busy signal may be
transmitted so that the caller places the call again at
a later time.
When a telephone call is placed to one of the -
25 cellular terminals via the wire telephone network, the
cellular terminai in the loc¢al region for which the
call is intended is identified. 1In particular, an
inbound call is accepted from the wire telephone
network via the wire telephone network connecting
30 means. A request is made via the wire telephone
network, for identification of a cellular terminal to
which the inbound call is directed. Identification of
the cellular terminal is accepted via the wire
telephone network. The base station transceiver then
35 communicates with the identified cellular terminal.
In a preferred embodiment of the invention, a
stored audible message is transmitted by the base



I nternational Publication No. W94/03993 di scl oses 10 a wrel ess PBX
system usi ng frequency scanner for channel identification. This
reference, unlike the present reference, is directed to a wirel ess
private branch exchange conmuni cati on network providing for

i dentifying network conmmunication resources. 15 | nt er nati onal

Publ i cati on NowgM¥3fgdsd 6534 di scl oses frequency shar ipaguedtozos

mul tiple radio tel ephone systens. _ A portable radi o tel ephone
operates with a cordl ess base station over a |ocal coverage area.
Bot h the radi o tel ephone and the bade station scan avail abl e 20
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The present invent {QnssdaiiifciOWane Doe, prd¥d ngakhaaté Ospddiatwith rem
desirable to aIIom&g&Qtﬂ éé% %9. The ggfﬁﬁhgﬂ% %%gsgtgpfaﬁuﬁ§%ferably
accepts DTMF tones from the wire telephone line in
response to this message to identify the cellular

10 terminal, and then routes the inbound call to the
identified cellular terminal.

According to methods of the present
invention, a portable telephone base station is -
operated with multiple users by locating the portahle

15 telephone base station in a cell of a wide area
cellular network which uses a plurality of channels
within a cellular network spectrum. The pbrtable
telephone base station is connected to the wire
telephone network. The radio transceiver of the

20 portable telephone base station is controlled to
communicate with a predetermined plurality of cellular
terminals within the local region using a channel
selected from the cellular network spectrum, such that
the predetermined plurality of cellular terminals

25 within the local region access the wire telephone
network via the portable base station. Preferably, the
radio transceiver is controlled to serially communicate
with the predetermined plurality of cellular terminals,
such that only a single one of the cellular terminals

30 within the local region accesses the wire telephone
network via the portable base station at any time.

Upon entry of a cellular terminal into the
local region, it is authenticated to identify the
cellular terminal as one of the predetermined plurality

35 of cellular terminals. After successful
authentication, the cellular terminal is attached to
the telephone base station, such that it can accept



- 3- t el ephone network via a base station. These users are
generally not public users. Rather, they belong to a specified
group. For exanple, each nenber of a famly 5 may have a cellul ar
term nal which can access the wire t el ephone network via the base
station when the cellular termnal is within the |ocal region of
t he bagsessérded on. Simlarly, each rrenber of a busi nerSI/US»410295
have a cellular term nal which can access the wire 10 t el ephone
network via the base station when the cellular terminal is within
the local region in the cell. Accordhii ngly, the need to access the
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is a single 25 calli ie directed @mmmﬁmﬁk cﬁﬁﬁéétfiﬁgtmﬁab@ﬁi i S
inpl enented via a ghardaby sbogesrindadeieBhencid@clia the wire

10 telephone network and accepting an identification from
the wire telephone network. Identification is
preferably requested by transmitting a stored audible
message to the wire telephone network. Identificatioch
is accepted by decoding DTMF tones or voice messageés

15 which are received from the wire telephone network.

Accordingly, multiple members of a predefined
group may use the portable base station to access the
wire telephone network when in the local region of the
base station, and thereby avoid paying the higher

20 access rates of the wide area cellular network.

Brief Description of the Drawings

Figure 1 schematically illustrates a radio
personal communications system including a base station
and a plurality of cellular terminals, with radio

25 communications between the terminal, the base station
and a wide area cellular network.

Figure 2 illustrates a front perspective view
of an embodiment of a base station of the present
invention, with a terminal shown in hidden lines.

30 Figure 3 is a schematic block diagram of a
base station according to the present invention.

Figure 4 is a schematic block diagram of a
base station transceiver according to the present
invention.

35 Figure 5 is a schematic block diagram of a
cellular terminal according to the present invention.



The radi o transceiver in the portable housing comuni cates with
the plurality of cellular termnals within the | ocal region using
a single channel selected 30 fromthe cellular network spectrum
Access preventing means responsive to placenent of a tel ephone
call by one of the cellular termnals and al so responsive to

recei pt of a t sw@phewssy call by one of the cellular t BETRUSRheao¥ | @
the base station fromthe wire tel ephone 35 < network, prevents

remai ni ng ones of the cellular termpals in the local region from
accessing the wire t el ephone network¥’so that only a singul ar

cel | ul ar t epm qyuni at ith the wre tel ephone
net wor k via the basebg%§ﬁ+éﬁqat aﬁ@°¥§ﬁ%¥% DS Si nce the
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predefined users, the present igf&yiene base station includes
aut henti cati ng neans,

i escription of the Inventio

5 The present invention now will be described
more fully hereinafter with reference to the
accompanying drawings, in which preferred embodiments
of the invention are shown. This invention may,
however, be embodied in many different forms and should

10 not be construed as limited to the embodimente set
forth herein; rather, these embodiments are provided so
that this disclosure will be thorough and complete, and
will fully convey the scope of the invention to those'
skilled in the art. 3

is Referring now to Figure 1, a conceptual
diagram of a radio personal communicationé system
according to the present invention is shown. Such a
system operates within a cellular communications
network which allocates portions of a plurality of

20 frequencies (channels) within a cellular spectrum to
separate geographic cells. Thus, the system provides a
wide area wireless communications network having the
capacity to provide high quality wireless
communications to a large number of users with a

25 1limited number of frequencies allocated to the wide
area cellular network. As shown in Figure 1, a wide
area cellular network includes at least one radio
network cell station 102, such as a cellular telephone
cell station, for transmitting and receiving messages

30 in a network cell range indicated by 104, via cell

. antenna 106. The range 104 of radio network cell
station 102 is typically represented graphically as
illustrated in Figure 1. Radio network cell station
102 also interfaces with the wire network 108, It will

35 be understood by those having skill in the art that a
wide area cellular network typically includes many
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-4- which is responsive to entry of a cellular termnal into the

| ocal region, for identifying the cellular term nal as one of the
plurality of cellular term nals. Mor eover, since only a single cellular
termnal can 5 communicate with the wire tel ephone network via the

t el ephone basewelofpssesr at any given tine, the base st at | pBTAUBSEYERS
access preventing nmeans for preventing comuni cati on between the base

station and remai ning cel lul ar terninalsaln the | ocal region during 10
communi cation with a given cellular term nal~™ The access preventing

Teans may al S0 OPeradf, LRcRKeRELL scARRS 102 tBecbRte Shakiny

renalnlng term nal s |n | ocal dglon durlngkauthentlcatlon o ‘a

gi ven t er mi nal 17 R4 & ﬁ@%emoﬁ?i/h agiqyretwerk ured! #akion 198 can
place a call with ¢deens rae cediwirénge)a 10% withén widstatdpedlludagi ven
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termnals to the base SO preventé
during 5 shown) by wireless (radio) communications. The central

station may provide the connection to wire network 108
for all of the network cell stations 102 that make up
wide area cellular network.

Still referring to Figure 1, a telephone base

10 station 110 is located within the cell (range) 104 of a
network cell station 102 of wide area cellular network.
Base station 110 includes a low power transceiver for
transmitting and receiving via base station antenna
112, over a limited local region 114, typically on :the

15 order of tens of meters. Thus, a base station may be
used for transmission and receipt of radio personal
communications in a home or office. Base station 110
also is electrically connected to the wire telephone
network 108. Wire telephone network 108, is also

20 referred to as the Public Switched Telephone Network
({PSTN). PSTN 108 is the reqular "wire line" telephone
system supplied by, for example, the regional Bell
Operating Companies, and may use copper wire, optical
fiber or other stationary transmission channels. Base

25 station 110 may be wired directly to PSTN 108 or
connect through a PABX (not shown).

Still referring to Figure 1, a plurality of
cellular terminals 120a-120c are shown for radio
communications with both base station 110 and radio

30 network cell station 102 via antennas 122a-122c¢.
Cellular terminals 120a-120c include a radio telephone
such as a cellular phone. Cellular terminals 120a-120¢
may also include, for example, a full computer keyboard
and display, a scanner, and full graphics and

35 multimedia capabilities to provide a radio personal
communications terminal.



this time,
the cel |l ul ar

remaining termnals may be forced to place 20 these calls via
network at the prevailing

access rates. Alternatively, a

busy signal may be transmtted so that the caller places the call again
at a later tine. When a tel ephone call is placed to one
of the 25 cellular termnals via the wire tel ephone network, the

cel lular term nRgdotgestone | ocal region for which the cal | p&Eavsplareed 1S
identified. In particular, an i nbound call is accepted fromthe wire

t el ephone network via the wire tel ephone network connecting 30 neans. A
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terminal 120a is within the local region 114 of the
base gtation 110, a radio link 124 therebetween is
established so that the cellular terminal 120a is
attached to the base station 110.
Figure 1, when a terminal 120c is outside the local
region 114 of the base station 110, but within the cell
104, a new radio link 126a is automatically established
with the network cell station 102 to attach the
terminal 120c to the wide area cellular network.

As also shown in

Thus,
when a user is relatively close to the base station 110
(i.e. within the home or office}, wireless
communications take place with the base station so that
wide area cellular network, with its higher billing
rate structure, is bypassed. When the user is
relatively far from the base station 110,
communications take place with the cellular network.
The base station 110 preferably provides a
single line connection to wire network 108. Thus, only
one cellular terminal 120 can communicate with base
station 110 at a time. Accordingly, if a call is first
placed by cellular terminal 122a, via base station 110,
or a call is relayed from wire telephone network 108 to
cellular terminal 122a via base station 110, then
cellular terminal 120b prevented from communicating
with wire telephone network 108 via base station 110,
even though terminal 126b is within the local region
114 of base station 110.

station 110 includes access preventing means for

As described below, base

preventing access to the base station during
communication with a cellular terminal in the local
region, by remaining cellular terminals within the

The access preventing means may cause a
so that the usex of

local regionm.
busy signal to be received,



WO 97/ 00589 PCT/ US96/ 10295

-5- station to the wire network via the wire tel ephone net wor k
connector, to request identification of the i ntended recipient of the
i nbound call. The nessage is pr efeis St Wagheer Replated st ored in the base

station and may 5 state, for exanple, c h John Doe, press 1

to speak with koe7besse press 2; and t il I'm Do@cTRIsGG s -
The tel ephone base station preferably accepts DITMF tones fromthe wire
tel ephone line in response to this nessagﬁkto identify the cellular 10
term nal, and then routes the inbound call to'the I dentified cellular
term nal . C Gl f r t I nvention
a portable tel ephon%e%%@s,?%gl%gegeépg%ég’[vggh%h?heﬁﬁt]ia&leé ‘users by

| ocating the portaH&%F%EP%@%W%&W@néeﬁ%%%ﬁ%t£QQRM?%YhCQWBBP4c%ﬁezﬁﬁﬁmd@eéiea
cellular network whtdtitged02 ptuhtghéy DicaBmnneks, as ¥ildHtraregekhul ar
net wor k spectrum Eﬂ_ ngQ&gIa 'otfi base station is connected to
the wire t el epho etwork: ?ﬁe r

I adrotranscei ver of the 20 portable
t el ephone base St ation is codtrwilidoe qundersitmadubycbhesaiaving skill

predet erm ned pl urald tthedfaréehkhdtai complidid@is Pei-Bbmut he [ocal region
usi ng a channel selecte%.fronlt e cel |l ul,ar ngtmnrk %Pectru .such that
I

the predeterm ned PR ToP YIRS B3 difirdrge many base stations

110, terminals 120 and radio network cell stations 102.
It will also be understood by those having skill in the

10 art that conventional cellular communications and
handoff protocols may be used between the base station
110 and cellular terminals 120a-120c¢, and need not be
described further herein.

' - In the radio personal communications syétém

15 described in Figure 1, it is important to avoid co-
channel interference between base station 110 and the
radio network cell station 102. Accordingiy, the
operator of cellular network, which has typically been
assigned the use of a specific plurality of cellular

20 channels (frequencies) within a frequency spectrum of a
designated geographic region by a regulatory authority,
is allowed to assign cellular channels and optiocnally
power levels, of base station 110. The wide area
cellular network operator (provider) can assign a

25 channel and optionally power level to base station 110
to minimize same channel interference and to maximize
revenue from the assigned frequency spectrum, as
described in Application Serial No. 08/148,828 cited
above.

30 An embodiment of a base station and cellular
terminal according to the present invention is
illustrated in Figure 2, Base station 110 includes
housing 130 which is adapted to cooperatively mate with
cellular terminal 120 and provide an electrical

35 interface ketween base station 110 and cellular
terminal 120 using electrical connector 132 or other
electrical connecter means. Base station 110 is

e it s 5 v
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25 within the local region access the wre tel ephone network via the
portabl e base station. Preferably, the radi o transceiver is controlled
to serially comunicate with the predetermned plurality of cellular
term nal s, such that only a single one of the cellular termnals 30
within the | ocal region accesses the wre tel ephone network via the
portabl e base wosoosssat any tine. Upon entry aiCraussetd2ns ar
termnal into the l ocal region, it is authénticated to identify the
cellular termnal as one of the predeterm ned plurality 35 of cellular
termnals. After successful aut hentication, the cellular termnal is

attached to th ' S i a
WO 977 60589 eohRLEPBANE AR wekalkl@Ree %&%%ﬁuﬁ%%go%gﬁ&%@{-

- 6- cal s frofitBRICPRRETERE 134 PF PERERCPPES R ARRRECEASR Mmeangand o
Al so, puring commurpcat wbne wid¢lephane! hetaork by a wire telephone network

connector 136 extending from base station 110 to within
5 housing 130 or other means for electrically connecting
base station 110 to a wire telephone network.
Preferably, a single wire telephone network
line connector 136 is provided. As shown in Figure 2,
housing 130 is preferably portable to allow the user to
10 wmove it and reinstall it in different locations. Base
station 110 as illustrated in Figure 2 may further
include battery charger connector 138 or other charger
interface means which connects battery powered cellular
terminal 120 to a battery charger (not shown in Figure
15 2) when cellular terminal 120 is inserted or parked'in
housing 130 as illustrated by hidden lines in Figure 2.
Sensor 140 detects when cellular terminal 120 is parked
in housing 130 and the battery charger is activated to
charge the battery of battery powered cellular terminal
20 120. It will be understood by those having skill in
the art that a separate sensor 140 need not be used to
detect when terminal 120 is parked in housing 130.
Base station 110 as illustrated in Figure 2
also includes display 142 or other user indicating
25 means. Alternatively, cellular terminal 120 may
include an indicating means which may be used to
display signals from base station 110 transmitted over
electrical connector 132 when cellular terminal 120 is
parked in housing 130. Base station 110 may also
30 include keyboard 144 or other user input means.
Alternatively, as with display 142, cellular terminal
120 may include an input means which may be used to
provide inputs to base station 110 when cellular
terminal 120 is parked in housing 130.
35 A block diagram of an embodiment of a base
station 110 of the present invention is illustrated in
Figure 3. Power supply 150 is connected to power line



termnal in the |local region, access to the base station by remaining
cellular termnals within the 5 local region is prevented. Upon receipt of

an i nbound call to the base station fromthe wire tel ephone

network, the cellular termnal to which the inbound call is directed is
identified. ldentification takes pl ace by requesting identification via
the wire 10 tel wplegmesspet wor k and accepting an identificati onpé&fBs8s0208t e
wire tel ephone network. Identification is pfeferably requested by
transmtting a stored audible nmessage to_the wire tel ephone network.

I dentification i s accepted by decoding DHEF t ones or voice nmessages 15

whi ch are received [,€ I
Accordingly. multi p{:éﬂ{@é ‘M34 an 8 §Pct\81 | negth\éoizgwer su%y' voltages to

portabl e base stati t?i%ﬁﬂ%&ﬁ? P e base %ﬁ%§é°FeFéthw£PWﬁﬁ\ﬁﬁpplﬁhéﬁoln t he

| ocal region of thefurthézaaelcahaésomw@nmew&etebn ayang 15Yifeg the hi gher
net wor

20, access rates of il $had €L WAl AIWICLE pover 1

Brief Description ofc The D BOVE R ERBPPELPT y

illustrates a radict34 tmém@omwegoﬂmmec@tausohsesy%@manﬁIfmh pyowidiwe
station and a pl Weidd xélghagetb%&{tmr phroabssomi 15y rlamlga%ng that

conmuni cati ons bet vveoenex'g rfl%st LN t he base station a wde area
cel lul ar network. = aﬁ$e 2 illustrates a front perspect|ve
Vi ew of an enbodi ment of Ringing etruengnadvfl ekchangsdattery voltage

detector 152 is electrically connected to wire

10 telephone connector 136 and includes means for
detecting an incoming call on wire telephone connector
136 which igs connected to wire telephone network 108.
Detector 152 further detects if the electrical
connection of wire telephone network 108 to connector

15 136 has been lost. Detector 152 supplies signals té
control processor 154 when an incoming call "ring" is
detected and when the connection to wire télephone
network 108 is lost. An indication that the wire
telephone network (line) connection has been lost may

20 then be sent to display 142 under the control of
control processor 154.

Control processor 154, in cooperation with
ringing current and exchange battery voltage detector
152 provide activation means for initiating

25 communications between wire telephone network 108 and
cellular terminal 120 through base station 110 when
cellular terminal 120 is within region 114. For
incoming calls from wire ﬁelephone network (line) 108,
detector 152 detects the incoming c¢all and sends an

30 activation signal to control processor 154 which in
turn controls subsequent communications operations of
base station 110. For calls initiated from cellular
terminal 120, control procesgsor 154 detects the
communication from cellular terminal 120 received by

35 transceiver c¢ircuit 164 or other radio transceiving
means connected to antenna 112 at a selected frequency
within the spectrum of wide area cellular network.



I nvention, with a termnal shown in hidden lines. 30 Figure 3 is

a schematic bl ock diagram of a base station according to the present

i nventi on. Figure 4 is a schematic block diagramof a

base station transceiver according to the present’ i nvention. 35

Figure 5 is a schematic block diagramof a cellular term nal according
to the present wowmedsbon. WO 97100589 PCT/US96/10295

PCTr / US190295 17- Figure 6
is a flowhart illustrating operations of_ a nultiple user base station
according to the present invention. 13- Det ai | ed

Description of thecbﬂxggiiﬁgocessor 154 sends a control signal to
detector circuit 152 to generate OFF-HOOK and other
signals such as pulse dialling that may be necessary to
interface with a loop-disconnect line interface such as

5 1is typically used by wire telephone network 108.
Control processor 154 also controls base station 110
for multiple cellular terminal operation as described
in connection with Figure 6.

Splitter circuit 156 effects a split of the

10 two-wire, bidirectional telephone audio signal into a
four-wire system of separate send and receive signals.
Received signals from the wire telephone network 108
are converted from analog to digital by analog to
digital converter (A to D) 158 while transmit signals

15 to wire telephone network 108 are converted from . .
digital to analog by digital to analog converter (D to
A) 160. This allows all of the subsequent'audio signal
processing to be carried out digitally using digital
signal processors. Echo canceler 162 attenuates echoes

20 of the signal sent through connector 136 to PSTN wire
network 108 to inhibit corrupting of the signal
received from the PSTN. Echo canceler circuit 162
further prevents echoes being transmitted to cellular
terminal 120 by transceiver circuit 164 or other radio

25 transceiving means connected to antenna 112.

On incdming calls over wire telephone nétwork
(1ine) connector 136, transceiver circuit 164 responds
to the ring detect from detector 152 under the control
of processor 154 to communicate with cellular terminal

30 120 using a selected frequency within the frequency
spectrum of . the wide area cellular network. Storage
circuit 155 or other storage means is electrically
connected to control processor 154 to provide a storage
capacity for program and data information such as a

35 frequency indicating signal representing the selected
frequency. Storage circuit 155 may include



5 The present invention now wi |l be described more fully

hereinafter with reference to the acconpanyi ng draw ngs, in which
preferred enbodi nents of the invention are shown. This invention nay,
however, be enbodied in nmany different forns and should 10 not be
construed as |limted to the enbodi nents set forth herein; rather, these
enbodi ments ar ewplo9issged SO that this disclosure will be tpoqpfi Qﬁd
conpl ete, and will fully convey the scope of the invention to t
skilled in the art. 15 Referring now to Figure 1, a conceptual
di agram of a radi o personal conmunications s‘;k*t accoLdl ng toI It hF
resent invention i rates within.a cellular
Eonnunlcatlons éﬁ§%§ﬁg}?§%'c%e%Fﬁgcat% poﬂt gﬁg 8F™ |%H%£|3Fy 20
frequenci es (chann@B)EEHRAM.n a cel lul ar spectrumto separ at e

geographic cells. tThui ht he m@%EﬁQVéﬂ?&li@.atlonWr g@."é'ée?ﬁ gﬁ; qgg%%te
comuni cati ons net wor a aci

wirel ess comurfi %Faﬁﬁvﬁﬁs%aglﬁllzﬁ?ig%u%ﬁérg\;@ﬁ u§8r§xﬁf?‘|’f3 é‘%dllgﬂﬁﬁﬂ-ed
nunber of frequéncimtadlosessdges thet iiidght be aeeaived|alaig Rdthocke As
shown in Figure 1, shaidleignalaesnoeld U w@pﬁgpénﬁ%@%a@hh@st one

radi o net wor k statlo 102 ch as ar t cel
station, for trans%%ctl'ﬁ g 94ha rEEEFW#d“?ﬁMe@aZO £oR %"’ﬂ'&%l\ﬁoPE cell
range i ndi cat ed by riegrammingelihformataidrerfirar baGe sfhaeismmp® 104 of radio

network cel | St3endhiteRdl Byt ¥Rk CHddhtctP RS GREEda LRGN LY. 8S

10 network. Extracted digital control messages are passed
to control processor 154. Modem 166 may perform
data/speech discrimination. A digital signal processor
such as Texas Instruments type TMS320C56 may be used.
for echo canceler 162 and modem 166.

15 Received digitized speech is passed to
transceiver 164 for transmission. The digitized speech
may first be compressed by compression ciréuit, not
shown, to a lower bit rate using a conventional speech
decoding algorithm such as CELP or VSELP. In an analog

20 transmission embodiment of base station 110 of the
present invention a conversion circuit, not shown,
reconverts the discriminated speech to an analog signal
for modulating transceiver 164 which in this embodiment
is an analog transceiver.

25 Radio signals from cellular terminal 120 to
base station 110 received by antenna 112 are detected
and converted to digital speech signals by transceiver
164. The digital speech signals are then passed to
echo canceler circuit 162 and modem circuit 166 for

30 transmission on wire telephone network {(line) connector
136 to wire network 108. Alternatively, the received
signals may be digitized to complex number form, using
for example the LOGPOLAR technigque described in U.S.
Patent No. 5,048,049. The complex number stream is

35 then passed to modem 166 for numerical demodulation and
conversion to analog speech for sending on the wire
telephone line.



illustrated in Figure 1. Radio network cell station 102 al so interfaces
with the wire network 108. It will 35 be understood by those having skil

in the art that a wi de area cellular network typically includes nmany

W 97i 589 PCTr/ US9 s295

- 8- radio network cell stations 102 to cover a | arge area. In such
a system each rvealpmoosest work cell station 102 _covers a celscrussegnads 104
within wi de area cellul ar network and may interface with a centra

station (not 5 shown) by wreless (radio) f¥nnun|cat|ons The central
station may provide the connection to wire network 108 for all of the

network cell stations 102 th@ﬁerggg%éﬂ% invedt 86n HH2 NG WealisB gt¥gg
Still referring to ure 1, a tel ephone b?ie 10 statlon 110 cated
within the cell {6&9'8+S%1°n ubdy | teqiiadn EBzWBan de area

cel lul ar netmork cellular terminal 120 elther incorporates a personal
computer system or by plugging cellular terminal 120
5 into a personal computer to connect the computer to
modem circuit 166 without the use of a direct wire
telephone line cable connection to the computer. When
handling data transmissions, modem circuit 166 and
transceiver 164 translate the data stream between the
10 over-the-air protocols used and normal wire telephone
line data transmission protocols. Transceiver 164 may
also detect when the received signal has reverted to
voice and, respomnsive to control processor 154, effect
a revers1on of modem circuit 166 and echo canceler
15 circuit 162 to the processing of voice signals.
Transceiver 164 may be selected to generate
and receive signals conforming to any standard, for
example, AMPS, ETACS, NMT450, NMT900, GSM, DCS1800 or
IS54. In addition, transceiver 164 may generate or
20 receive signals conforming to air-interface standard
for communications with satellite systems, such as
INMARSAT-M, INMARSAT-P, IRIDIUM, ODYSSEY, GLOBALSTAR,
ELLIPSAT or M-SAT. All such standards may be utilized
with the present invention to provide communications
25 from cellular terminal 120 through normal PSTN wire
lines 108 and avoiding using the wide area system.
Figure 4 illustrates a schematic block
diagram of a radio transceiver 164 of Figure 3. As
shown, transceiver 164 includes circuitry for both the
30 reception and transmission of the radio fregquency
signals. Signals received by the antenna 112 are
directed to the receive circuits by the duplexer 201.
The duplexer is a filter with two separate bandpass
responses: one for passing signals in the receive band
35 and another for passing signals in the transmit band.
Duplexer 201 allows simultaneous transmission and
reception of signals by using different receive and



Base station 110 includes a | ow power transceiver for transmtting and
recei ving via base station antenna 112, over a limted local region
114, typically on the 15 order of tens of neters. Thus, a base station
may be used for transm ssion and recei pt of radi o personal

conmuni cations in a hone or office. Base station 110 also is

el ectrically cow@sopes#dto the wire tel ephone  network 108. rxmsB96r10295

t el ephone network 108, is also 20 referred to ‘as the Public Switched

Tel ephone Net wor k (PSTN). PSTN 108 is thﬁstegular "wire line" tel ephone
system supplied by, for exanple, the regional Bell Operating Conpanies,
and may use copper w&-aﬁ;mmtﬂz@aj‘o ]encti)egi‘ beﬁ%lo(?xghﬁ'?lé' s%@tﬂgsglr%ﬁlbogrgpsm ssion
channel s. Base 25 ewre irec 0 3

connect through a Féé§ﬁ{é§§t%ﬁ$d € recelve andr%r%fgﬁ%tr{;%QHQQﬁjeﬁan?gure
1, a plurality of Sepaxatied &y #¥ér MHmal s 120a-120c are shown for radio

comuni cations with both bas@f%k@tb9§s§ﬂ§;§H¥$UBﬁdﬁﬂe3ﬂﬂ%¥§&%g3%1ce'

station 102 via antennas 23-122cC. llular term . a-120c
i nclude a radio elﬁﬁﬁﬁﬂﬁ?%2919§ﬁiﬁ ake ARl ified, by @aise zadier ni nal s
120a- 120c may afseqienciyud®F)f empkkfigt e€02a fDhis cpliifdlerk pyBoasss

and display, a scamigdy MthghUbhifl’ fONLFS-ARL BRe ’@%ﬁéé@e@ "io%%ggblulll él’ixees to

provide a radio perg%gg% end c§3§3¥9£§?1'ﬁ?ﬁirtiﬁgliﬁiéation, unwanted
components of the signal are filtered out by the

10 receive filter 203. After filtering, the signal is
mixed down to a first intermediate frequency (IF) by
mixing it in mixer 204 with a second signal generated .
by the channel synthesizer 215 and filtered by Local .
Oscillator (LO) filter 214. The first IF signal is

15 then amplified by amplifier 205 and unwanted mixiﬁg
products are removed by IF filter 206. After
filtering, the first IF is mixed in mixer 207 to yet
another lower frequency or second IF signal, using a
signal provided by local oscillator synthesizer 216.

20 The second IF signal is then filtered by two filters
208 and 210, and amplified by multistage amplifiers 209
and 211 to obtain an IF signal 212 and a radio signal
strength indication (RSSI) signal 213. Thereafter, it
undergoes a process of detection, for example, as -

25 described in U.S. Patent 5,048,059 to Dent, the
disclosure of which is incorporated herein by
reference. '

In order to transmit, a datastream 219 is
generated by modem 166 (Figure 3). In ADC

30 architecture, the détastream is organized as bursts for
time division multiplexing with other users. Reference
oscillator 218 generates a precise frequency which is
used as a stable reference for the RF circuits. The
output of oscillator 218 is passed through a multiplier

35 221 where it experiences a sixfold increase in
frequency. This frequency is then passed into a
quadrature network 222 which produces two signals of
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-9- Base station 110 is configured to conmuni cate wth a
predeterm ned set of cellular termnals 120a- 120c, for exanple

bel onging to nenbers of a famly or business. As illustrated in Figure
1, when a cellular 5 termnal 120a is within the | ocal region 114 of the
base station 1MM0Qoaosssdi o | ink 124 t herebetween is est abl pelresheAd2ot hat
the cellular termnal 120a is attached to the base station 110. As al so
shown in Figure 1, when a termnal 120c | outS|de the I ocal 10 region
114 of the base station 110, but within the C 104, a new radio link

126a i s autonmmti cal ation 102 to
attach the termleﬁuff gf?f& t gh&mcgdehgyéeggccgﬁa%&glér % é Thus,

when a user is rel aff ¢§°%?%§% o et hEPgYsare tffsst PY0998. (These within
the home or office) guwamse smgnaaerrrrumcﬁgthms iRk daphacfeath td1 9, harbase

statioh so that %QV%' haﬁlggé¥w§£% é@t@}egks hi&g§§1£§| ling
rate structure, is % ypassed
51gnal as descrlbed in an article entitled I and Q

) Modulators for Cellular Communications Systems, D. E.
Norton et al., Microwave Journal, Vol. 34, No. 10,
October 1991, pp. 63-79. The modulated signal is
passed to a mixer 224 which translates the signal to

10 radio frequency. The exact radio frequency is
determined by the local oscillator signal provided by
the channel synthesizer 215. The radio frequency
signal is passed through a variable gain controlled ~
amplifier 225. The gain of this amplifier, which ' is

15 controlled by means of a voltage on transmit power i
control line 220, determines the eventual output power,
since the linear power amplifier 227 has fixed gain,
Piltering is performed by transmit filtexr 226.

Referring now to Figure 5, the design of

20 terminal 120 is similar to that of base station 110
(Figure 3) except that a ringing current and exchange
battery voltage detector 152 are not present. As
illustrated in Figure 5, cellular terminal 120 includes
transceiver 250 or other means for communicating with

25 wide area cellular network when cellular terminal 120
is not within the base region {range) 114 of base
station 110 and for communicating with transceiver 164
of base station 110 when cellular terminal 120 is
within base region 114. Trahsceiver 250 is connected

30 to antenna 122. Cellular terminal 120 further includes
its own control processor 254 and storage means 255
similar to those described with respect to base station
110 and transmit circuit 251 and receive circuit 253
for receive and transmit signal processing

35 respectively.

As further shown in Figure 5, when terminal
120 is a cellular phone, it includes a keypad 257, a



relatively far fromthe base station 110, 20 comunications take place

with the cellular network. The base station 110 preferably
provi des a single line connection to wire network 108. Thus, only

one cellular termnal 120 can conmuni cate with base station 110 at a
time. Accordingly, if acall is first 25. placed by cellular term nal 122a,
via base stati owob109s8 or a call is relayed fromw re tel ephrorrwsogioass k
108 to cellular termnal 122a via base station 110, then cel lul ar
term nal 120b prevented from comuni cating with wire tel ephone network

108 via base station 110, 30 even though térMnal 126b is within the | oca

region 114 of baseprdytdsy ugpeéﬁeﬂeﬁéi' hath REhAWroPaSEe 263 St af] On

110 i ncl udes access ntin preventing,access to the base
station during ’g‘ﬁﬁ’ﬁj{rgﬁ ’1%6’ hcﬁm%‘é'??ﬁl%ﬂm“t"é‘r"ﬁiaﬂ%n?nt?wf’ra@ceﬁor%

regi on, by renainir@pc&dpunaudInmansma551amtdﬁrgudﬂb, videocahd r&gion. The
access preventing NEadf, T8y, 143W2818 signiigﬁ’ﬁﬁﬁyﬁﬁ 2%9_§§¥r§§*%\¥%¥1 S0 that

the user of |
terminal 120b pl3ceiCdie REZHOPEd FAEPWEST keykgard and display 259 may be

a large graphics display. A scanner 265 may also be
provided as may other devices 267 such as disk drives
and modems. The design of terminal 120 is well known
to those having skill in the art and need not be

10 described further herein.

Referring now to Figure 6, operations for
controlling multiple user base station 110 will now be
described. It will be understood that the means and
steps provided by these operations may be implemented

15 Dby a stored program in storage circuit 155 which
executes on control processor 154 (Figure 3). However,
alternatively, the means and steps prcvidea by the
operations of Figure 6 may be implemented by special
purpose hardware or combinations of a control processor

20 and special purpose hardware. The operations of Figure
6 generally include attaching 602, outbound call
connectiné 604 and inbound call connecting 608. Each
of these operations will now be described.

Attaching 602 is used to place a new terminal

25 120 which enters local region 114 or which is powered
on in local region 114 in standby mode. Attaching
includes operations for registration, verification and
exchange of ciphering information with the base station
110. As already described, the multiple user base

30 station communicates with a predefined group of users,
such as members of a family or office workers.
Accordingly, it must be insured that the terminal 120
is a member of that group. According to the invention,
each time a terminal requests to be attached to the

35 base station, an authentication process is started.
Authentication, verification and ciphering information
ig generally individual for each terminal. In



Alternatively, terminal 120b may communi-cate with cell station 102
at higher access rates, as illustrated in 5 Figure 1 by radio |link
126b. It will be understqggmg& ose having skill in the

art that a conplete radi o personal o Replaced syst em may

i ncl ude many base stations 110, term mym | and radi o network
cell stations 1@ebésse || al so 10

¢l [flid by t hoser/bgvéhnds
skill in the art that conventional cellular communi cati ons and
handof f protocols may be used between the base station 110 and
cellular terminals 120a-120c, and need not b Jdescri bed further

herein. 15 ci ﬁcxweea@:ﬂ' Lol ”%ascﬁgww%é%ﬁ%ﬁhﬁ%
described in Figure ngortant o avoi d co- channe
i nterference bet wee‘FP"iﬁase S§t"é?te Re 1hesey firatden 110 preferahly peevptkscel |

station 102. Accordmgig/ cedll@lar frem;er&ﬂ@rsahﬁﬂ ptotstdld,ar network, which

has typically been AP IBhOBESR ol Gpdkn Ta 0 S RLUE tyeof
cel lul ar qggre u nC|e r eguenc 8 Y
desi gnat ed geogr%pmﬂeth eagu lygag t@gw@tlouayndamﬁb@mgpwork Statlonsl@z | owed

to assign cellular m&gameelu%eandyos&s@rsadddon 108. Am&efath%@ s, of base
station 110. The w de ar et wor Kk erator I’OVI der)

can assign a SPER éﬁ§hsﬂal%%%ﬁ°6h£’|rf’§e§ WP ‘T‘%‘(/ H5Fa88R 38 i on
110 to m rﬁlmsze d@&mlbhdnmlcqmnérmgr appbicatd.am Smaln Ne.
revenue fromthe assd e 7o660e80LY &P HENH® RE§io Personaldescribed in

\L/J\?)I9t5/e§|j_2§t5$§ €s Pf& enéomunzda%zohtsg)gsg’gm and Me%g}ierl%i tﬂa%qakl.NBgPlg rancl

the present inventor Jaap Haartsen and assigned to the

assignee of the present invention, the disclosure of

which is hereby incorporated herein by reference.
Still referring to Figure 6, details of :

15 attaching 602 will now be described. As shown at Block
612, a test is made as to whether an unregistered
terminal 120 is present in the local regidn 114, 1If
YES, a temporary connection between the unregistered
terminal and the base station is made, while access by

20 all other terminals in the local region to the base
station is prevented, at Block 614. During attaching,
base station 110 may transmit a busy signal to all
other locked terminals so that they will not request a
connection to the base station during the attaching

25 ©process. This busy signal can either result in an
audible busy tone in the attached terminals or can be
used as an indication that calls can only be made and
accepted through the wide area cellular network via
cell station 102.

30 Authentication is performed at Block 616
using cellular telephone techniques or other
authentication techniques. After authentication is
completed and the new terminal is attached to base
station 110 or rejected, the busy status is removed at

35 Block 618 so that access to base station 110 by other
terminals is permitted. New terminals can entexr the
local region and attach to base station 110, and

'E mS S{L,.T ,4;;&, :
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An enbodi nent of a base station and cellul ar term nal according to

the present invention is illustrated in Figure 2. Base station 110
i ncl udes housi ng 130 which is adapted to cooperatively nate with
35 cellular termnal 120 and provide an el ectrical i nterface
bet ween base station 110 and cel | ul ar term nal 120 using

el ectrical conngglyfbesged2 or other el ectrical connecter nmeans. pEgsaied | On
110 is WO 97A589 ’ PC1US96195

-20~

previously attached terminals in the local region can
gset up a connection. It will also be understood by
those having skill in the art that it may be possible
to perform authentication in an interleaved manner with
5 an ongoing telephone call or with other
authentications. If this is the case, access
preventing need not be performed at Block 614.
Still referring to Figure 6, outbound call
connecting 604 will now be described. In general, when
10 an attached terminal such as terminal 120a within the
local region 114 originates a call, the terminal’s
identification code is used to identify the terminal
which is calling. A connection 124 is made to the base
station 110 and the remaining terminals in the local
15 region 114 such as terminal 120b are prevented from
accessing the base station 110. )
In particular, referring to Block 622, when
an attached terminal in the local region 114 places a
call, a test is made at Block 624 as to whether the
20 Dbase station 110 is élready active. If the base
station is already active, the call may be placed with
the cellular network at Block 630 as illustrated in
Figure 1. Alternatively, if it is desired to avoid
placing the call with the cellular network, a busy
25 signal may be transmitted to the terminal which has
placed the call so that it cannot place the call with
the wide area cellular network and must try to place
the call at a later time.
Referring again to Block 624, if the base
30 station is not active, then at Block 626 access to base
station 110 by all of the other attached terminals is
prevented. Since the base station includes a single
line to the wire telephone network, only a single call
may be placed with the wire telephone network at any
35 time. As described before, the terminals for which
access is prevented may receive busy signals if calls
are attempted to be placed, or may place calls with the



-11 - connected to a power source (power outlet) by power l'ine
connector 134 or other power connection nmeans and to a wire tel ephone
network by a wire tel ephone network connector 136 extending from base
station 110 to within 5 housing 130 or other neans for electrically
connecti ng base station 110 to a wre tel ephone network.

Preferably, a svoglessy re tel ephone network | i ne connect opci8$s6h1829s
provi ded. As shown in Figure 2, housi ng 130“is preferably portable to
allow the user to 10 nove it and reinstall ia in different |ocations.
Base station 110 as illustrated in Figuf@ 2 may further i ncl ude

battery charger conpegl %rre%?’?e?iui’épeﬁem]&er A 816812 eé%@.ceck{ge%%].v‘/@g(:h
connects battery powered cellular  termnal 120 to a bpattery charger
(not shown in Fi gudtapsd mithnehe ceire sgliwlan ReEwadly Vi@ jtheepasg or

parked in housigwatlid®.as illustrated by hidden lines in Figure 2.
Sensor’ 140 detects when cell t ) [ d | I ng 130
She0L £ Ao 20 ESURE LSS snnolh 1341

and the battery charger is activate € attery
power ed cel | ul ar5 t 9anegting 649owill tngy (ke esgrieedt ookt I9ENEEBde havi ng

Zki 1 \r/]\/n t he arsltiridmah;ha Besaratetﬁﬁmcsrs b ynaesi mfite veineseelephone
et ect en termnal_,1 i s.par i N i n 3 Base
chigdi LREILEE 4 "SRR WA Pe1conone metwork BR3fe

station 110 as illdstra I'nc L Fay
ot her user indi cat itgbes. pegakler ke rgmklis/ dibe base |gfakiareds aal 120 may

i nclude an indi cat igFEetRapiavhhga Byl Pedisad bg the cellular terminals
10 122 rather than a single desired cellular terminal. 1In
one embodiment, a ringing tone command can be
transmitted to all the terminals connected to the base
station. However, and preferably, individual terminals
can be accessed by distinguishing between their
15 identification codes.

As shown at Block 640, upon receipt of an
inbound call from the wire network 108 at base station
110, a request is returned by base station 110 to
identify the cellular terminal to which the call is

20 intended. As shown at Block 642, identification
requesting includes retrieval of an identification
message at Block 644 and transmission of the
identification message to the wire network 108 at Block
646. For example, the base station may include a

25 stored message which states: "For John Doe, press 1;
for Jane Doe, press 2; and for Jim Doe, press 3" or the
like. It will be understood that the identification
message can also request identification of all
terminals, for example: "Press 0 to call any family

30 member". The identification message may be digitized
and stored in storage circuit 155, retrieved from
storage circuit 155 and transmitted by base station 108
to wire telephone network via wire telephone network
connector 108.

35 In response, at Block 648, a terminal
identification is accepted from the wire network. The
terminal identification~may be DTMF tones corresponding



di splay signals from base station 110 transmtted over el ectrical
connector 132 when cellular termnal 120 is parked in housing 130. Base
station 110 may al so 30 include keyboard 144 or other user input neans.
Alternatively, as with display 142, cellular term nal 120 may i ncl ude
an i nput nmeans which may be used to provide inputs to base station 110
when cellular wosmess®nal 120 is parked in housing 130. 35 PCT/US96/10295A

bl ock di agram of an enbodi nent of a base station 110 of the present
invention is illustrated in Figure 3. Power supply 150 is connected to
power 1|ine WO 97/ 00589

PCTAUS96/ 10295 to the telephone key Wthh ls'%%essed CRMPELAH 1 vkid,and
provi des the power éﬁ;&)g'voltagﬁi 1 GFUltr¥ oflbase station
110. Power supply 1 LRUTher4) REY uiRS PifE EEFPEHTHERM™s 151 for
det ecti ng when t he cimmedtmonwhifchpeeeoghizes covedceomessage such as a
spoken name or number. Other identification techniques
5 may be used. At Block 650, the identified terminal is
connected. On reception of the terminal
identification, base station 110 may include in its
paging message the identification code which was
received. Only the user whose identification matches
10 that of the paging message will respond to the page.
Call setup then proceeds as described above. At Block
652, access to the base station by the other terminals
is prevented as was already described.
) Accordingly, multiple members of a grouﬁ ﬁay
15 use a pértable base station for wireless communications
while avoiding the wide area cellular network when
possible. -
In the drawingé and specification, there have
been disclosed typical preferred embodiments of the
20 invention and, although specific terms are employed,
they are used in a generic and descriptive sense only
and not for purposes of limitation, the scope of the
invention being set forth in the following claims.



5 134 to the power source has been |ost and for providing a sense

signal to control processor 154 indrcating—that———power has been | ost.
ctor 152 is

Ri ngi ng current and exchange battery
electrically connected to wire 10 telm Wﬂ Mﬂﬂﬂ [ ﬁ 136 and i ncl-udes
means for detecting an incom ng call conc phone connect or

136 which is comoowsessv to wire tel ephone network 108. Det pect/0sosihss
further detects if the electrical connecti on of wire tel ephone network
108 to connector 15 136 has been |ost. Det ec&g 152 supplies signals to
control processor 154 when an incom ng call Ing" is detected and when

the connection to wire tel ephone t An indication
that the wire t el ephone netmorkT?Fﬁﬁé?ﬁégiﬁgéfmggﬂﬁas been | ost may 20

then be sent to display 142 undeR tékeptomer bhsefstaticmomhich pongesisHra 154.
Control processor 15f.e 't@lQBHBﬁéaﬁé%fM & a plﬁi‘a&@t@go%u'é%iﬂﬁ 18pd_exchange

battery vol tage detectaor rovj de _actiyation feans initiating 25
conmuni cati ons bet Vi RRLE VéF}éb‘Ro?lel%\b’Fﬁl‘i@Q%ﬁd cell og| puvidet er m nal
120 t hr,ough base staaiaaora:ellﬁlmheunetwork:eik;lxuhausésarmlpaalz'alieyl 8fw thin

region 114 FOr 5 cHRRIEG1ERLE S, (At enl BISEANARRAELIOT Kafh i ne) 108,

detector 152 detects the 1 ncomng sends an activatron signal to
control processor 54SpRPER Pase SFQH%?WN§HPP6¥%“§hbsequent communi cat i ons
oper ati ons of base stati oa gdPcabiie hoaklisgi nitiated fromcel |l ul ar

wire telephone network connecting means
extending within said portable housing; and
10 radic transceiving means in said portable
housing, said radio transceiving means communicating
with said plurality of cellular terminals within said
local region using a channel selected from said
cellular network spectrum.

is 2. A telephone base station according to
Claim 1 wherein said radio transceiving means
communicates with said plurality of cellular terminals
serially, such that said radio transceiving means only
communicates with a single one of said cellular

20 terminals at a time.

3. A telephone base station according to
Claim 1 further comprising:
authenticating means, responsive to entry of
a cellular terminal into said local region, for
25 1identifying said cellular terminal as one of said
plurality of cellular terminals.

4. A telephone base station according to
. Claim 3 further comprising access preventing means,
responsive to said authenticating means, for preventing
30 access between said base station and remaining cellular
terminals in said local region during operation of said
authenticating means.
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term nal 120, control processor 154—detectsthe communi cation from
cellular termnal 120 received by 35 uit 164 or other radio
transcei vi ng means connected to a Lﬂﬂﬁ"ﬁl'ﬂ# IiM“lel ected frequency

within the spectrumof w de area cell w are netmm W 97/ 00589

r Cr/ US6/ 10295 - 13- Control processor
154 sends a comowimosssgnal to detector circuit 152 to germorAIsse/(29s HOOK
and ot her signals such as pulse dialling that nay be necessary to
interface with a | oop-di sconnect |ine interjffg such as 5 is typically
used by wire tel ephone network 108. ContTol processor 154 also controls

base station 110 for nulglpIq;Q@h@@h@hetggggrgﬂagy@gra&bggdgﬁgq§§cr|bed
in connection wt plitter circuit 156 effects a

split of the 10 tmﬁﬁﬁgpe g?ﬁﬁ?%ﬁnﬁQﬂﬁﬁlsfggephone audi o signal into a

access preventing means, for preventing
access to sald base station during communication with a
5 cellular terminal in said local region, by remaining
cellular terminals within said local region.

6. A telephone base station according to
Claim 5 wherein said access preventing means further
comprises means for preventing access to said wide area
10 cellular network by remaining cellular terminals within
said local region.

7. A telephone base station according to
Claim 1 further comprising:
terminal identifying means, responsive to
15 receipt of an inbound call to said base station from
said wire telephone network connecting means, for
identifying a cellular terminal to which the inbound
call is directed.

8. A telephone base station according to

20 Claim 1 wherein said terminal identifying means
comprises: , _

inbound call accepting means, for accepting
an inbound call to said base station from said wire
telephone network connecting means;

25 terminal identification requesting means,
responsive to said inbound call accepting means, for
requesting via said wire telephone network connecting
means, identification of a cellular terminal to which
the inbound call is directed;

30 terminal identification accepting means,
responsive to said terminal identification requesting
means, for accepting identification of a cellular
terminal via said wire telephone network connecting

means; and

’-’““"Mu'm‘&. A AN o . s .
comaning

f" '\, o

This Sheet Has Been Replaced --: wb BEEY {

i s



four-wire system of separate send and receive signals. Recei ved signal s
fromthe wre tel ephone network 108 ~——are—<cenverted fromanalog to

digital by analog to di gi tal conv I 158 while transmt
signals 15 to wire tel ephone network M@ﬂkﬁm i from digital to
analog by digital to anal og converter (» This allows all of
t he subsequent wodygosss gnal processing to be Carfied out Pctivsddnodos

usi ng digital signal processors. Echo canceler 162 attenuates echoes 20
of the signal sent through connector 136 to PSTNwre _ network 108 to

i nhi bit corrupting of the signal recei ve'c?-sf'rom t he PSTN Echo cancel er

circuit 162 further prevent b o_cel

ternminal 120 by transceiver g#?%u?ﬁgggﬁg égéﬁgf gbn& @?3 §%Ef£|ng
means connected to WFARSARLVINY means tc communn@aﬁm@eﬁmghsam@nﬁa:edm re

t el ephone network celldlidietea@inagtor 136, transceiver circuit 164

r esponds to the ring detect fromdetector 152 under the control of
processor 154 to communicate with cellular termnal 30 120 using a sel ected
frequepcy within the frequen® A tetephonr dfasehstaitdenaaecoxiingitar

network. Storages ciabin wme%éﬁnoaapah@énﬁﬁlaq%eﬁeaﬁciaéi@ﬁ e%%' bg
connected to contraql processor, 154 to vi de a st.orage capa é r

program and data it SBRESGER '3?:8 % GRSy HREi BB TR
representing the s@k@@ﬁ@@’reqUESQQBgnn@erﬁiﬁxcﬁyaou véai saidSeimey |nclude

telephone network connecting means.

10. A telephone base station according to

10 Claim 9 wherein said terminal identification accepting

means comprises means for decoding DTMF tones received

from said wire telephone line comnecting means to -
identify a cellular terminal.

11. A telephone base station aécording to
15 Claim 9 wherein said terminal identification accepting
means comprises means for decoding voice messages
received from said wire telephone line connecting means
to identify a cellular terminal.

12. A telephone base station according to
20 Claim 1 in combination with a wire telephone network
and a wide area cellular network.

13. A telephone base station which connects
a wire telephone network to a plurality of cellular
terminals within a local region in a cell of a wide
25 area cellular network which uses a plurality of
channels within a cellular network spectrum, said
. telephone base station comprising:
a portable housing;
wire telephone network connecting means
30 extending within said portable housing;
radio transceiving means in said portable
housing, said radio transceiving means communicating

R

H
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WD 97100589 PCT/ US961 0295
- 14- conventional readable and witable nenory such as RAM or

EEPROM After echo can m|m mau"umgﬁ 166 processes
received digitized audio signals to e 5 control nessages

that might be received along with the * udi d sfgnal fromthe wire

t el ephone net womo ¢7ooses) Such digital control nmessages mapcriugbe/¥sNP! e
be programmi ng i nformation for base station” 110 transmtted by the
operator of w de area cellular 10 network. Extracted digital control
nmessages are passed to control processor2f54 Modem 166 naﬁ per;orm
dat a/ speech di scri | g r.Qc as

I nstruﬁent s type T%%g%c%{gdnél@bﬁﬁ@g 8 &?i]fh{[1 a? Eﬁglg%%%%:selvz%i aar%' nodem
166. 15 \Rﬁ?%ﬂpglﬁpéed speech is passed to transcei ver
164 for transm ssi on The diagicelssegrepeeeing meafBY féssbndBrLURressed by
conpression circuit

plQ ement of a telephone call by one of said cellular
5 terminals and responsive to receipt of a telephone call

by one of said cellular terminals via said base station
from said wire telephone network connecting means, for
preventing remaining ones of said cellular terminals in
said local region from accessing said wire telephone

10 network connecting means, such that only a single

cellular terminal communicates with said wire telephone

network via said base station at any time.

14. A telephone base station according to
Claim 13 wherein said access preventing means further
15 comprises means for preventing access to said wide area
cellular network by the remaining cellular terminals
within said local region.

15. A telephone base station according to
Claim 14 further comprising:

20 a terminal identifying means, responsive to
receipt of an inbound call to said base station from
said wire telephone network connecting means, for
identifying a cellular terminal to which the inbound
call is directed.

25 16. A telephone base station according to
Claim 15 wherein said terminal identifying means
comprises:

inbound call accepting means, for accepting
an inbound call to said base station from said wire

30 telephone network connecting means;

terminal identification requesting means,
. responsive to said inbound call accepting means, for
requesting via said wire telephone network connecting
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shown, to a lower bit rate using a conventional—speech- decodi ng

al gorithm such as CELP or VSELP. In a _ nsm ssi on enbodi nent of
base station 110 of the present i mgﬁm WE wﬂa,ﬂsi on circuit, not
shown, reconverts the discrimnated speech y Ogdrn®nal og signal for

nmodul ating transceiver 164 which in this enbodi nent I s an anal og
transceiver. 25y0e700s89 Radi o signals fromcellular term ngdralefnézos
base station 110 received by antenna 112 are detected and converted to
digital speech signals by transceiver 164. The digital speech signals
are then passed to echo cancel er circui t2¥62 and nodemcircuit 166 for

30 transm ssion on wire telephone network_(lin onnect or 136,to0 wire
network 108, ALt o AT 9ePHALEEREL VR P! A SBLUHATE A BEdEq PRIEN 1o
conpl ex nunber formheisinkpund chdl dsadigecttdds LOGPOLAR t echni que descri bed

in U S. Pat ent No. 5,048tgégin;beiggﬂqgg§ﬁa@ggge5cég§5yy§ hgaﬁglthen
passed‘to nodem 166 for nynerical dgnndulatlon and conversi on to anal og

speech for sendi ng TPRINSINEr Lo saidctephdiad 1dpatification requesting
. 5 means, for accepting identification of a cellular
terminal via said wire telephone network connecting
means; and
call placing means, for controlling said
transceiving means to communicate with the identified

10 cellular terminal.

17. A telephone base station according to
Claim 16 wherein said terminal identification
requesting means comprises means for transmitting a
stored audible message requesting identification via
15 said wire telephone network connecting means.

18. A telephone base station according to
Claim 17 wherein said terminal identification accepting
means comprises means for decoding DTMF tones received
over said wire telephone line connecting means to
20 identify a cellular terminal.

19. A telephone base station according to
Claim 17 wherein said terminal identification accepting
_ means comprises means for decoding voice messages’
received from said wire telephone line connecting means
25 to identify a cellular terminal.

20. A telephone base station according to
Claim 13 in combination with a wire telephone network
and a wide area cellular network.

21. A method of operating a portable
30 telephone base station which includes a cellular radio
transceiver which transmits and receives within a local
region, said method comprising the steps of:

¥ it T
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- 15- The present inventi | be used for dat a
transm ssion fromcellular term nal 12¢W‘IL’/EH mm&ar term nal 120

ei ther incorporates a personal conput <oy pl uggi ng cel | ul ar
termnal 120 5 into a personal conputer to connect the conmputer to

modem circuit 188 Mpbdgput the use of a direct wire t el ephaitardseyfozenbl e
connection to the conmputer. Wen handl i ng data transm ssi ons, nbdem
circuit 166 and transceiver 164 translate the data stream between the
10 over-the-air protocols used and nor nal witttel ephone i ne data
transm ssion protocol s. Tr an%;:oeéa\{:q.ﬁglgéigaéortabfé St%l‘é?%‘éﬁ& AT éﬂTecion
recei ved signal has revertedto ~“volce and,_responsive to contro
processor 154, effetr a celd rafver wilda areaveelielat miatvesk whick wees a
cancel er 15 circuitpil@®latity k¥ RHAGASSENGiOhiN Ch GEelliQad] Aetwork
Transcei ver 164 may_be sel ected to generate and receive signals
conforming to any sTRATET for exanpl e, AVPS, ETACS, NMr450, NMT900,
GSM DCS1800 or 5 |S54. |n cxudiecténg spidspertable geleppopenadste or 20

receive signals confoi¢idiy dd AifirentelEgrenst@éwladrk; andf or communi cations

with satellite systens, such as . NVAI SAA'— '\gd‘l N RSATéI?,veII: I(I)Z)I uMm
ODYSSEY, GLOBALSTAR, ELLIGSSAFOSHL1RE SR AF TR HF BPSRA P Pray be
utilized communicate with a predetermined plurality of cellular

terminals within said local region, using a channel

10 selected from said cellular network spectrum, such that
said predetermined plurality of cellular terminals
within said local region access said wire telephone
network via said portqble base station.

22. A method accofding to Claim 21 whereiﬂ."
15 said controlling step comprises the step of controlling
said radio transceiver to serially communiéate with
said predetermined plurality of cellular terminals,
such that only a single one of said predetermined
plurality of cellular terminals within said local
20 region accesses said wire telephone network via said
portable base station at any time.

23. A method according to Claim 21 further
comprising the step of:
authenticating a cellular terminal upon entry
25 into said local region, to identify said cellular
terminal as one of said predetermined plurality of
cellular terminals.

24. A method according to Claim 21 wherein
the following step is performed during said
30 authenticating step:
preventing communication between said base
station and remaining cellular terminals in said local

region.
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with the present invention to provide comunications 25 from cellul ar
termnal 120 through normal PSTN wre [T nes 108 and avoi di ng using the

wi de area system Fi g mm w a schematic bl ock
di agram of a radio transceiver 164 ’I"ﬁﬂ"tgﬂg shown, transceiver
164 includes circuitry for both the 30 rfecéptforf and transm ssion of the

radi o frequencyyogngégnal s. Signals received by the antenna RddugdsRozes _
directed to the receive circuits by the dupl exef 201. The dup exer is a
filter wwth two separate bandpass responses: one for passing signals in
the receive band 35 and another for passing -@Pgnals in the transnt band.
Dupl exer 201 al |l ows sinult angQus transn1 sion _and ception_of signals
by using different receive afd- Bfqto Efafid’ 21" Whereln

PCT/ S96nC295 said controlling step further cg@prlses the step of:

. preventing access to said base station
during communication with a cellular terminal in said
5 local region, by remaining cellular terminals within

said local region.

26. A method according to Claim 21 wherein
the following step is performed in response to receipt
10 of an inbound call to said base station from said wire
telephone network:
identifying a cellular terminal from said
predetermined plurality of cellular terminals, to, whlch
said inbound call is directed.

15 27. A method according to Claim 26 wherein
sajid identifying step comprises the steps of:
requesting via said wire telephone network,
identification of said cellular terminal to which said
inbound call is directed;
20 accepting identification of said cellular
terminal from said wire telephone network; and
controlling said transceiver to communicate
with the identified cellular terminal.

28. A method according to Claim 27 wherein
25 said requesting step comprises the step of:
transmitting a stored audible message to said
wire telephone network which requests identification of
said cellular terminal to which said inbound call is
directed.

30 29. A method according to Claim 28 wherein
said accepting step comprises the step of:
decoding DTMF tones received from said wire
telephone network to identify said cellular terminal to
which said inbound call is directed.
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transmt frequencies. For exanple, in the ADC architecture, the

receive and transmt frequencies are separated-—by 45 MHz.

After passing through the dupl exer signals are anplified
by a | ow noi se radio frequencyﬁm”am @ﬂmgw This anplifier
provi des j ust enough gain to overcomna ted Iosses in the
front end circuybloymesgy ter anplification, unwanted ONPORSHSsAfed NE
signal are filtered out by the 10 receive filter 203. After filtering,
the signal is m xed down to a first internediate frequency (IF) by
mxing it in mxer 204 with a second signal “8@nerat ed by the channel

synt hesi zer 215 and filtered,hy Lgcal sci Il at 214 The
first IF signal is 15 then aﬁpl i i BEERRE ‘-’lr'rﬁf)lrfifré‘%I O%g(hzfﬁ &rqvvg BES i xi ng
pr oducts are renpvetprigy acreptingr spep. comnrdses thé jgtemiafy, the first IF is
m xed in mxer 207 to yet de2Bbal rvéﬁ@he%éﬁ@é@%bﬁve@?%ﬁl LEigignal,

using a si gnal I’OVI d osci |l at.or_synt hes zer 20 The
second | F signal is ’trﬁe iFPBéP@dn% W ’ab % Ilfiﬁ?glé/ &u%iﬁ and
anplified by nul%i Hteagdnaibptof which 290id inbandd2ddl X dspldixiertad. | F si gnal
212 and a radi o signal strength indication (RSSI) signal 213.
Thereafter, it undergoes a process of detection, for exanple, as 25
described in U S. Patent 5,048,059 to Dent, the di scl osure of which is

i ncorporated herein by ref erence. In order to transmt, a
dat astream 219 is

e e ———
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generated by nodem 166 (Figure 3). 1In ADC 30 architecture, the datastream
is organi zed as bursts for time division nultiplexing with other users.
Ref er ence oscillator 218 generates a precise frequency which is

used as a stable reference for the RF circuits. The out put of

oscillator 218 is passed through a nmultiplier 35 221 where it experiences a

si xfold increasgm¥g, sgo | requency. This frequency is then passeetussyigss
guadr at ure net wor fgfgmhich produces two signafFs of WO 970059

PCTe0S9103 -17- equal anplitude which
have a quadrature phase relationship, i.e. they are offset by 90[err.
These quadrature signals, along with t Hdédat ast r eam 219, are

conbined in the nodul ator 223 to create a nodulated 5 signal, as described

inan article entitled I and Q Modul at ors .for Cel |l ul ar Communi cati ons
Systens, D. E.

FIG. 1
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Norton et al., Mcrowave Journal, Vol. 34, No. 10, Cct ober 1991, pp.
63-79. The nodul ated signal is passed to a m xer 224 which transl ates
the signal to 10 radio frequency. The exact radio frequency is

determ ned by the local oscillator signal provided by t he channel

synt hesi zer 215. The radi o frequency signal is passed through a

vari abl e gai n cqblbmlshed anplifier 225. The gain of this penpssshioms,
which is 15 controlled by neans of a voltage on transmt power cont rol
line 220, determ nes the eventual output power, since the |inear power
anplifier 227 has fixed gain. Filteringgks performed by transmt filter
226. Referring now to Figure 5, the design of 20 term nal 120
is simlar to that of base station 110 (Figure 3) except that a ringing
current and exchange battery voltage detector 152 are not present. As
illustrated in Figure 5, cellular term nal 120 includes transcei ver 250
or other neans for comrunicating with 25 wide area cel lul ar network when
cellular termnal 120 is not within the base region (range) 114 of base
station 110 and for cofmunicating with transceiver 164 of base station
110 when cellular termnal 120 is Wi thin base region 114. Transceiver
250 is connected 30 to antenna 122. Cellular termnal 120 further includes
its own control processor 254 and storage neans 255 simlar to those
described with respect to base station 110 and transmt circuit 251 and
receive circuit 253 for receive and trfqﬁggt i?gnal processi ng

110

136

134

130



35 respectively. As further shown in Figure 5, when term nal

120 is a cellular phone, it includes a keypad 257, a WO 97A00539
PCT/ VS961 1295 - 18- di splay 259, a
speaker 261, and a m crophone 263. In order to provide a conputer
comuni cations term nal for recei pt and transm ssion of audio, video
and data ARG Plekgel 11 Nedi a signals, keypad 257 may be a fadriusegnesdsal €
personal conputer keyboard and di splay 259 may be a large graphics
di splay. A scanner 265 nmay al so be prdih ded as may ot her devices 267
such as disk drives and nodens. The design of termnal 120 is well
known to those having skill in the art and need not be 10 descri bed
further herein. Referring now to Figure 6, operations for
controlling rrultlplectgse%liase sEatlotli 110 wi Il now be
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described. It will be understood that the nmeans and steps provided by
t hese operations nay be inplenented 15 by a stored programin storage
circuit 155 which executes on control processor 154 (Figure 3).
However, alternatively, the neans and steps provided by the

operations of Figure 6 may be.inplenmented by speci al pur pose hardware
or conbi nati onswaformessent rol processor 20 and speci al purpose PoCIUSwAP®S The
operations of Figure 6 generally include attaching 602, outbound cal
connecting 604 and inbound call connecting 608. Each . of these
operations will now be described. 4/6 Attaching 602 is used to
place a new termnal 25 120 whiak enters local region 114 or which is
power ed on in local regiofFfldi4 ji n standby} node. Attachi ng i ncl udes
operations for registsati-on, -vef i Hcat FOR andl — — -exehange- of tipkeri ng
information with'the base $tati 110. As]| al ready scrlQ/i, t hd

mul ti pte user bade 30 st at {%dn oup af
iy gg & wor kerf¥e %%%
& . . L

users, such ds nbers—e Accor di ngly,
Of O

it nust be insurdd £ha At gr qup.
uejst-
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-193-
code.

cellular frequencies and protocol s,

additi on, each term na

Since the base station 110 preferably operates

whi ch are conventionally used
network station 102

Al ternativel y, wo 9790589
t hose described in International

as
W95/ 2

and Met hod, by Paul

4106,

speci al

entitl ed Secure Radi o Personal

and assigned to the

di scl osure of

Still

YES, a

in thé

614. During attaching, base

to all

W Dent and

t3ye pr

esent

assi gnee of the present

referring to Figure 6, details of attaching
described. As shown at Block 612, a te
unregi-stered termnal 120

| ocal

ot her

stag
| ocked termnals s lﬁgat

Tt i, St —— —— o — — —— — ——— —

has its own identification

usi ng

5 aut henti cati on procedures
with a cellular term nal

may be used by base station 108.

and radio

10

aut henti cation procedures naydraswaemssuch
Publ i cati on Nunber

Communi cati ons System
i nventor Jaaz Haartsen

i nventi on,

602

her

t he

whi ch is hereby incorporated herein by reference.

15

wi |l now be
st 1s made as to whether an
is present in the |ocal regi
tenporary connecti on between the unregi stered term nal
and the base station is nmade, while access by all ot
region to the base station is

on 114.

| f

20
term nal s

prevented, at Bl ock
O may transmt a busy signa
they will not request a

—— ey m— i — A S — h G iy A G — e Vit —

1
|
|
: TRANSCEIVER
I
| 251 253
I 7
! TRANSMIT T RECEIVE
: CIRCUIT CIRCUIT
|
I 254
| yd
! :
, CONTROL
L PROCESSOR
b 2ss
AN
i
i STORAGE
1 MEANS
1
i
|
I 257 6 266
X 21 7
: KEYPAD SPEAKER SCANNER’
i
1
|
259 263 267
{ N\ Z 7z
': DISPLAY MIC OTHER
| -
I

T M e e i e e s e man See Ve b WS N i WD e e v S Mt SEn R Sy s MG b Gt T a—— - ——



25 connection to the base station during the attaching

process. This busy signal can either result in an audi bl e busy
tone in the attached termnals or can be used as an indication
that calls can only be nade and accepted through the w de area
cellular network via 30 cell station 102.
Aut henti cation i ségerfor med at Bl ock 616 using cel lul ar tel ephone
t echni ques or oWR&YO¥8T henti cati on t echni ques. Aft er PCTAUS96/10295
aut hentication is conpleted and the new termnal is attached to
base station 110 or 35 rej ected, thegpgusy status is renoved at Bl ock
618 so that access to base station 110 by other termnals is
19a permtted. ' the local region and attach to base
station 110, an MULTIPLE USER FIG. 6
. BASE STATION
602
¥ ya
- . ATTACHING
; 614.\ iﬂ:‘
NEW PREVENT ACCESS
TERMINAL YES BY OTI:SR AUTHENTICATE
ENTERS LOCAL " TERMINALSIN
REGION LOCAL REGION NEW TERMINAL
?
618
NO PERMIT ACCESS }/
- BY OTHER _
TERMINALS
604
r i yd
INBOUND CAILL CONNECTING
v 626
624 Z
TERMINAL BASE RN
IN LOCAL REGION STATION OTHER
LACES CALL ACTIVE TERMINALS
628
/
NO bt
PLACE CALL PLACE CALL
WITH CELLULAR VIA
NETWORK BASE STATION
]
608
4
1 OUTBOUND CALL CONNECTING 64}2
1644 REQUESTIDENTIFICATION 846 v
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NETWORK !
' ' ! MESSAGE WIRE NETWORK | |
SR RPN
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PREVENT 652 650
ACCESSBY V/ CONNECT V' ACCEPT TERMINAL| 648
IDENTIFICATION V/
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WO 97/ 00589 _ PCT/ Al S96/1 0295
- 20- previously attached ternminals in the |ocal region can’ set up
asconrection. It will also be understood by t hose: haV|ng skill in the
art that it may be possible to performf\uthentlcatlon in an interl eaved
Irr?nnﬁr W th h5 an ongoi ng tel ephone call or W|th ot her aut henti cati ons.
this is the case, acces Jre | [ at Bl ock
614. PR I Bty (R as AaTheaRaC LTt
connecting 604 véydtamw aa]escojesa::ﬁaﬂmﬂ tien a@e@@ﬂal alwhenSEQ aaADMAt ached
term nal such as, Ilt(g{{g Oa within the | ocal region 114 originates a
call, the termn ‘dentification code is used to identify the
t er mi nal whi ch i stcrsaﬂgs RV mesEritdy P2en §aggdECt xPRadbABE

station 5110 and dder CRRISHAKE LRI St LheakieabelBonhegi on 114 such as
term nal 120b are prevented from acc&ssi ng,.t he base station 110.

In particul ar, rTEIRATETS cBietErD, radlogReltPiehed terninal in the

l'ocal region 114xﬁhﬁ£&ibétlons(Eyétenaphe&ﬁab% m@%&1atrBHQ©kv62éeas to
whet her the 20 atlo 110é4/soalr t|ve

the base
station is alre 8e&°\%f“rlﬁlca 2¥on8°8sing
radﬁo personal conmunlcatlons terminals. Thus, any

10 form of information may be sent and received. Radio
personal communications terminals include a radio
telephone, such as a cellular telephone, and may
include other components for voice, digital, wvideo

and/or multimedia communications.

15 A radio personal communications system includes at
least one telephone base station also referred to
herein as a base station. A base station is a low
power transceiver which communicates with a radio
personal communications terminal such as a cellular

20 terminal over a limited local region, such as tens of

meters, and is also electrically connected toc the
conventional public wire network. The base station
allows the owner of a radio personal communications
terminal to directly access the wire telephone network
25 without passing through the cellular phone network,
whose access rates are typically more costly. When
located outside the range of the base station, the
cellular terminal automatically communicates with the
cellular phone network at the prevailing access rates.
30 International Publication No. W095/12957 {(United
States Patent No. 5,428,668) discloses a radioc
communication system with transceiver frequency and
optionally power level allocated to a radio personal
communication system including a base station connected
38 to a wire telephone network and a cellular terminal

operating within a region of a wide area cellular
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the cell.ular network at Block 630 as illustrated in Fi gure 1.
Alternatively, if it is desired to avoid pl acing the call wi'th the

ced l'ul ar network, a busy 25 signal nmay be transmitted fo the term nal

whi ch has placed the call so that it cannot place the call  with t he
wi de area cellular network and nust try to%raoaa the call at a later

time. netwBeketbi MOndgard 1ot 8Hacks 624, bdwddie dmeirddatSictd on

is not active, then at. Block 626 acce Jz‘(’/]teo base . station ]ﬁloa%/‘. al | of
the other attach®§Sterfifn¥ieeidrea Cepf H St -G e Eh & PR B R GT
I ncl udes a si ngleetweehi nketbatdestat o edrephdre aedtwdras; tentmirmisi ngl e

doscri bell buf or of DEnEurkr peharEe oreieey Y MR e oy
recei ve busy sigrarsunicahelgver the elewdrerpisl wirdaqiiwaesd when may pl ace
gg}}asg%}goggg within r¥¥5876P0999 pase statiqqxﬁpd‘otherwise over the
wide area cellular network.
International Publication No. W094/03993 discloses
10 a wireless PBX system using frequency scanner for
channel identificaticon. This reference, unlike the
present reference, is directed toc a wireless private
branch exchange communication network providing for
identifying network communication resources.
15 International Publication No. W093/16534 discloses
frequency sharing and multiple radio telephone systems.
A portable radio telephone operates with a cordless
base station over a local coverage area. Both the
radio telephone and the base station scan available
20 channels to generate priority lists which are combined
to form a master priority list. The system then
assigns the clearest available channel from the master
priority list for use in the cordless telephone system.

Summary of the lnvention

25 The present invention is a telephone base station
which allows the wire telephone network to be accessed
by multiple cellular terminals within the local region
of the base station. The present invention stems from
the realization that it is desirable to allow multiple

30 users to access the wire
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wide area cellular network. At Bl ock 628, the call is " placed wth the

wire cellular network via the base station. St |
réferring to Figure 6, inbound call 5 connecting 608 wll now be _
descfi bed. In general, since the base station has only a single wire
t el ephone network |ine and a single wiré-tel ephone network phone

nunber, a calIerta&eph&hbSnbh@ob&seiatatbgéﬁi§téﬁion. efﬁ@fé %%é%&f%ké-ca|
to all of the cellular ternmnals, 10 122 rather than a single desire
cellular terni na%’v.laﬂ %aﬁy 8R& g%éaf’rréﬁ??sa r%‘%‘gﬁ‘%' t oHY g%?ﬂ%’?ﬂi “Qrf be
transnitted to abberhéiedr girnabs cBoneekanpleo, tdechasenber @ﬁéﬁl%ﬁ‘t%ily
However, sand prefgra LndLyhdy rmnals .. i can be accessed by

di sti ngui shi ng bé?&e§%¥Fhéi?E¥ggr§%pﬁgfﬁ%%?idﬁh%% 5T SCCess Lhe wing,
shown at Bl ock 628leppeneraeswprkorianthe baswostrit bt |wHerorhiee wire

t k 108 at b | @8yminall . LS i§ y, e station
net wor at baselstiatl Byrminallfs ﬁlflﬁﬂ?g@ﬁ it%éﬁgéc‘%ﬁrpiosf)%%xe

110 to identkfy the cellular termna [ . i nt ended.
As shown at Bl ocR2B822StRB&AR fi EARLOATLY, eafueedmbRy igfc|aiduss imstas evat  of

an id_eP_t i ficationave a”$§§$ﬁ@aﬂ.t t&@ﬁﬂtsaﬁélﬁhfi%}g éét@(g%eﬁs%' Od‘néé}g}zfégor
i dentifjcation messa o the wire petwor at Bl 646.
exanple#gthe baggei?ﬁﬁPBﬁ ﬂﬁ§w?ﬁ%IﬂH% O PRI r R eyt afieivitan st at es:

"For John Doe, pce$tular terhbnallahe WDEhiPress Leanddpron)im Bog press
311 or the légfl.ltA@Eb%d?ngngegﬁgcgggérgg éggégékggéfééfﬁdfg}
network at the prevailing access rates is reduced.
A telephone base station according to the present
15 invention connects a wire telephone network to a
plurality of cellular terminals within a local region

a wide area cellular network which uses a

th

in a cell o
plurality of channels within a cellular network
spectrum. The telephone base station includes a
2C portable housing so that it can be purchased by a
consumer and easily installed at the home, office or
other location. Wire telephone network connecting
means extends within the portable housing. Preferably,
the wire telephone network connecting means is a single
25 line wire telephone network connecting means and is
implemented via a standard single line telephone jack.
The radio transceiver in the portable housing
communicates with the plurality of cellular terminals
within the local region using a single channel selected
30 from the cellular network spectrum. Access preventing
means responsive to placement of a telephone call by
one of the cellular terminals and also responsive to
receipt of a telephone call by one of the cellular
terminals via the base station from the wire telephone
35 network, prevents remaining ones of the cellular
terminals in the local region from accessing t

'«_]
Bt
"

i...J

o

H

telephone network sc that only a singular ce
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nmessage. can al so request identification of all termnals, for exanple:
"Press O to call any famly 30 nmenber”. The identification message may be
digitized and stored in storage circuit 155, retrieved from storage

circuit 155 and transmtted by base statlg%e[l g,‘ to wlre t el ephone
network via wire tel ephone network 108. I n

response, at Bl bekmB48] aotenminates w1tkﬂemefwnm|©¢ﬂ¢ls—ﬁmelm@d3#k omt he
wire network. The t%etg\@ %bﬁg‘gﬂtéélg%l@%&ﬂy be DTMF tones
A 8 =t .

correspondi ng '
PCT/ US96/ 10295 Since the telephone base stapion shoyld tPfel¥ el ephone

key whigh is prgssed. Al tehnét EYﬁkxhty oPaéﬁeéé@iﬁ@@ dde-gapychacl ude voice
recognl tion circuit recogni zes VOl ce nessage, SUCh as a

spoken nane or ﬂ@ﬁrﬁélﬂo’l@c Héﬁel G’éﬁFFPFcb‘tlF%‘hd%%c%%Yﬁ%%%lc CIRY BRPIRed. At
Bl ock 650, the identified termnal is
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connected. On reception of the term nal I dentification, base station

110 may include in its pagi ng :-nessage the identification code which was
received. Only the user whose identification matches 10  that of the paging
nessage Wi Il respond to the page. Call setup then proceeds as descri bed

above. At Bl ock

652, access to the basel8tation by the other terminals

isngreven;ed as w&&uathEQMOQE%beQ%dOrlreceives the é@%prﬂéagkr, mul tiple
menbers of a groyp . ma se orta se_station for wreless
conmuni cat i ons %ﬁmﬁﬁﬁghﬁﬁﬁﬂﬁ'ngegﬁénﬁ?dgzg B2 ¥eFPUPLRL RRE foV kS neRl L
possi bl e. station 02t he drighergacasdsspetcedi casi bhlusbesecdale
been di se¢l osed typi C; referr egbodi s of the 20 invention and,

5 YR E%% & rﬁgggyeé?g ES?%

al t hough™specific

ers "are € ey are used in a generic and

descriptive sense onl Yt widddbrounfierspapgosestbbsei hivangoskitheiscope of:
t he | nvention  bei ng $et BhbAekR Lh8:150LLPULAG: CLaIBnicat ions THAT

VH CH IS CLAI MED:

system may include many base stations 110, terminals

120 and radio network cell stations 102. It will also

1

10 be understood by those having skill in the art that

conventional cellular communications and handoff

protocols may be used between the base station 110 and

cellular terminals 120a-120¢c, and need not be described

further herein.

In the radio perscnal communications system

described in Figure 1, it is important to avoid co-

channel interference between base station 110 and the

radio network cell station 102. Accordingly, the

operator of cellular network, which has typically been

20 assigned the use of a gpecific plurality of cellular

channels {frequencies) within a frequency spectrum of &

designated gecgraphic region by a regulatory authority,

is allowed to assign cellular channels and optionally

power levels, of base station 110. The wide area

25 cellular network coperator {(provider) can assign a

channel and optionally power level to base station 110

to minimize same channel interference and to maximize

revenue from the assigned frequency spectrum, as
described in United States Patent No. 5,428,668

30 (International Number W095/12957) .

An embodiment of a base station and cellular

terminal according to the present invention is

illustrated in Figure 2. Base station 110 includes
housing 130 which is adapted to cooperatively mate with
35 cellular terminal 120 and provide an electrical
r

interface between base station 110 and cellula
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17 A tel ephone base station (lld) i ncluding a portabl e housi ng (130)

and a wire tel ephone connecting - means (136) extending within said
pertabl e housing (130), said tel ephone base statjon (110):connecting a
5 wre tel ephone network (108) to a plurﬁbyay ﬁg cel lul ar term nal s
(120) within a local region (114) in a ce (L04) of a wide area

cel lul ar networwammkﬂﬁlniiﬁa¥Slﬁg[ﬂhﬁQ§W1P?10ﬂ0@ﬁ§ﬁﬁ@Fs1%Ftﬁrn°§ 88l | ul ar
net wor K SPeCdTdun Salgh C@Adr}&c@erext aledinal spasR0kcheing aperable 10 to
comuni cate over said w de area cellular network, sai d tel ephone base
station (110) conpri sing: radi o transceiving neans (164) in said
portabl e housing (130), said radio transceiving neans (164)
comunicating with said plurality of cellular terminals 15 (120) within
said | ocal region (114); and access preventing means, responsive
to pl acenent of a telephone call by one of said cellular term nals
(120) and responsive to recei pt of a tel ephone call by one of said
cellular termnals (120) via said base 20 station (110) fromsaid wire

t el ephone network connecting nmeans (136), for preventing remaini ng ones
of said cellular termnals (120) in said |ocal region (114) from
accessing said wire tel ephone network connecting means (136), such that
only a single 25 <cellular term nal conmunicates with said wire telephone
network (108) via said base station (110) at any tine.
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2.7 A tel ephone base station (110) according to Claim 13 wherein said
radi o transceiving nmeans (164) . comunicates with-said plurality of
cellular ternminals 30 (120) within said |ocal region-(114) using a channel
selected fromsaid cellular network spectrun_ ' 3. A tel ephone
base station (110) according to Clai m I"'wherein said access preventing
means further addition, each terminal has its own 24ientificmtprarses neans

for preventing ag s tgisakd-pid e ;s Lel -
remai ni ng cel | ul a???er mgﬁg% %é%%% %%%T%?sia#ﬁdasf‘oéc%g%l& ggr?et(lll}%f)s.
4. A tel ephone B83BIsEatiBhar 1ivgaaeneies mpd eB® @ Ia.3 furt her

conpri si§g:  authedt1 8501 A piréeiliFyd Neh IEANSre QRN MR A0 v used
recei pt of an |nbougd cali t? said base station (110) _fromsaid wre
t el ephone net wor ¥1E nﬁeﬁ?'%ﬁ Abaperminal and radio nétwork station 102

may be used by base station 108. Alternatively,
special authentication procedures may be used such as
those described in International Publication Number

10 W095/24106, entitled Secure Radio Personal
Communications System and Method, by Paul W. Dent and
the present inventor Jaap Haartsen and assigned to the
assignee of the present invention, the disclosure of
which is hereby incorporated herein by reference.

15 Still referring to Figure 6, details of attaching
602 will now be described. As shown at Block 612, a
test is made as to whether an unregistered terminal 120
is present in the local region 114, f YES, a
temporary connection between the unregistered terminal

20 and the base station is made, while access by all othexr
terminals in the local region to the base station is
prevented, at Block 614. During attaching, base
station 110 may transmit a busy signal to all other
locked terminals so that they will not request a

25 connection to the base station during the attaching
process. This busy signal can either result in an
audible busy tone in the attached terminals or can be
used as an indication that calls can only be made and
accepted through the wide area cellular network via

30 cell station 102,

Authentication is performed at Block 616 using
cellular telephone techniques or other authenticat
techniques. After authentication is completed and the
new terminal is attached to base station 110 or

35 rejected, the busy status is removed at Block 618 so

that access to base station 110 by other terminals is
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(-136), for identifying a cellular. tefmnal (120) to 10 which the inbound
call is directed. 5. A tel ephone base station (110) according
te Claim4 wherein said termmnal “identifying neans conpri ses:

i nbound cal |l accepting neans, for accepthﬂgfgnwéé i nbound call to said base
station (110) fromsaid wire t el ephorfe net r® connecting neans (136);
ternminal identi BeERitded -eqiiest itfaTiEans, can epEgpoRbPveCEdlsaPEPRbouNd

call accepting mRaNStdQh to HR@UeshAgnvhaoSakdaw re tel ephone network

connecting 20 neans (136), identification of a cellular termnal (120)
to which the inbound call is directed, termnal identification
accepti ng neans, responsive to said termnal identification requesting
nmeans, for accepting identification of a cellular 25 termnal (120) via
said wire tel ephone network connecting neans (136); and call
pl aci ng neans, for controlling said transcei ving neans (164) to
comuni cate with the identified cellular termnal (120). 30 6.
A tel ephone base station (110) according to Claim5 wherein said
termnal identification requesting means conprises neans for

transmtting a stored audible
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-25- . nessage requesting identification via saidwire t el ephone

net wor k connecting means (136) " 7. Atele ase station
(110) according to Caimé6 vvherel n said termnal g@ﬁ@ﬁ“&ﬁjwl ,"l
accepting 5 means conprises means for decodi ng DTMF

over said wire telephone |ine connecting Tedns (136) to |dent|fy a

cellular termn . A tel ephone base station (110)
according to Mi%@“ﬂ@r%&%l%gﬁd termnal identification accepting 10
neans conprises meang for Ad‘?.%oébﬂgnéobﬁgeng§§@g@§ uoregecty@@lﬁgoan said
wire tel ephone line onn%ctl n%ﬂ ans a cellular

terninal (120) Porta oy st &PEaphBRe ﬁagerit%ff 050%%%?5%H%g to

means (136) extending within said porbabTe housing
{(130), said telephone base station (11C) connecting a
wire telephone network (108) to a plurality of cellular

ul

'..l..

terminals (120) within a local region (114) 1 a cell
(104) of a wide area cellular network which uses a
plurality of channels within a cellular network
spectrum said cellular terminals {120) being operable

10 to communicate over said wide area celluiar network,
said telephone base station (110) comprising:

radio transceiving means (164) in said portable

housing (130), said radio transceiving means (164)
communicating with said plurality of cellular terminals

1S {120) within said local region (114); and

access preventing means, responsive to placement

of a telephone call by one of said cellular terminals
(120) and responsive to receipt of a telephone call by
one of said cellular terminals (120) via said base

20 station (110) from said wire telephone network
connecting means {(136), for preventing remaining ones
of said cellular terminals (120} in said local region
(114) from accessing said wire telephone networ]
connecting means (136}, such that only a single

25 cellular terminal communicates with said wire telephone

[

network (108) wvia said base station (110) at any time.

2. A telephone base station (110} according to

Claim 13 wherein said radio transceiving means (164)
communicates with said plurality of cellular terminals

30  (120) within said local region (114) using a channel

selected from said cellular network spectrum.

3. A telephone base station (110) according to

Claim 1 wherein said access preventing means further
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Ctaim1in conbination with a wi re tel ephone network 15 108) and a w de
area cellul ar network. - 10. A nethod of ope”ﬂ ﬁ‘ e

t el ephone base station (110) mhlch i ncludes a cel "u ” Hﬂ"lﬁﬂ"
tfanscei ver (164) which transnmts and receé‘yes within'a “I otal® r égi on
(llf)blsa{dlnehhod gonpr|5|ng the steps 20 of: | ocating said
portabl e tel ephgne_base _s n ;

cel I ul ar net wor RO™PEHRAS %%%hgsfgrp %%ggﬁtiﬁgaaﬁﬁ%%%gé§4%??%|ﬁl%%gﬁﬁfifgr

net wor k spectrump125lar net@@ﬁheéV|ﬁéeséﬁﬁab%%ﬁﬁbF% %%*%ph%%%mbw%eﬁstatlon

(110) to a wire (L%'o?pbﬁm% iRelwork 16498) reghdn (114). controlling said
radi o transcei ver communi cate with a predetern1ned plurality

of cellular tern1na|$ (120) within said |ocal region (114), using a 30
channel selected from sai d eellleghatenptver ktapeohr (i 0) acsun&Lm@atoonly a

singl e one of sai.d ,predeterm
MAt%In one of. sad %13 1.'g.,(lc!rjlfeC:OmprlgluraI|ty of cellular termnals (120)

a terminal identifying means, responsive to
receipt of an inbound call to said base station (110)
from said wire telephone network connecting wmeans
(136), for identifying a cellular terminal (120) to

10 which the inbound call is directed.

5. A telephone base station (110) according to
Ciaim 4 wherein said terminal identifying means

comprises:
inbound call accepting means, for accepting an

inbound call to said base station (110) from said wire

[
(6]

telephone network connecting means (136);
terminal identification reguesting means,
responsive to said inbcund call accepting means, for
requesting via said wire telephone network connecting
20 means {(136), identification of a cellular terminal
(120} to which the inbound call is directed;
terminal identification accepting means,
responsive to said terminal identification requesting
means, for accepting identification of a cellular
25 terminal (120) via said wire telephone network
connecting means (136); and
call placing means, for controlling said
transceiving means (164) to communicate with the

identified cellular terminal (120).
30 6. A telephone base station (110) accerding to

Claim S wherein said terminal identification requesting

means comprises means for transmitting a stored audible
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regi on (114) accesses said wire telephone netmork (1 Vi a
portabl e base station (110) at any:time. !ﬂ"ﬁ Bmlﬁmfﬂdl ng
ta Caim10 wherein said controlling step conprl

controlling said 5 radio transceiver (164).to serially connunlcate W th
sai d predeterm ned plurality of cellular tefm nal s (120) wthin said
local region (11 - di 10 further
conprising the s:aeeps%%ge equeSél%la%%hentﬁqg(altC%%g'%gl I(‘:’g% ts%érg 1?’%?%1 nal (120)
upon entry |rﬁQﬂ%@ﬂQﬁ@cﬁﬁﬂWQEKyQ9ﬁn@F$4ﬁs reargediPpy -sai d cel lul ar

term nal (120) as one of said predeterm ned pl ural [ ty of cellular
termnals (120) 13. A tho%@é cordln m 10 mhereln t he
15 following stepis %erfcﬁrﬁﬁf?ﬁj N5y P&Ficd SEEEH ﬁtﬁ&épv 6ccor dpgpto

preventing conmunileain o wedvean saic tlé&ﬁﬁ.ﬁ&ﬂahdéﬂtlflcéil@h andepetagni ng
cel lular ter m,rlalmse r:LLsZO onllpnr Ssaesd meansI %%a dec%'dgg %)Jfll\ld)r" tones received
over said wire telephone line connecting means {136) to

identify a cellular terminal (120).

8. A telephone base station (110) according to
Claim 6 wherein said terminal identification accepting
10 means comprises means for decoding voice messages
received from said wire telephone line connecting means
(136) to identify a cellular terminal (120}.

9. A telephone base station (110) according to
Claim 1 in combination with a wire telephone network

15 {108} and a wide area cellular network.

10. A method of operating a portable telephone
base staticn (110} which includes a cellular radio
transceiver {164) which transmits and receives within a
local region {114), saild method comprising the steps

20 of:

locating said portable telephone base station
(110) in a cell (104) of a wide area cellular network
which uses a plurality of channels within a cellular
network spectrum;

25 connecting said portable telephone base station

{110) to a wire telephone network (108); and

cr

controlling said radio transceiver (164} to
communicate with a predetermined plurality of cellular
terminals (120) within said lccal region (114}, using a

30 channel selected from said cellular network spectrum,
such that only a single one of said predetermined

plurality of cellular terminals (120) within said local
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260 . -14. A nmethod according to Caim 10 wherein sai Fol 1T ng
step further conprises the step of: © preventi NORRATHES ‘Wlm
base, station (110) during conmmrunication-with a cell Eﬂﬁmmﬂ“ 0)

in said local region, by remaining cellular termnals 25 ¥120) Swithin
said | ocal region (114). 15. ATt hod accor di ng to Caim10

wherein the follow n tep is perforned .in response to receipt, of

an i nbound cal | ?%Q%a?d(gﬁéé %%%ﬁ?%%ﬁ( W%ﬁﬁn§§'%ﬁ%ﬁ?ﬁM3%§wF@#£ﬁﬁ8ﬁé

net work (108) via said portable base station (110)- 2% any time.
Identifying a cellular termnal (120) fromsaid predeterm ned plurality
of cellular termnals (120), to whi ch said inbound call is directed.

16. A method accor di hy- t A Greflited Raganrding 8 ¢laim 10 wherein said

controlling step comprises the step of controlling said

5 rzradio transceiver (164) to serially communicate with
said predetermined plurality of cellular terminals
(120) within said local region {(114).

12. A method according to Claim 10 further
comprising the step of:
10 authenticating a cellular terminal (120} upon
entry into said local region (114), to identify said
cellular terminal (120) as one of said predetermined

plurality of cellular terminals (120).

13. A method according to Claim 10 wherein the

15 £following step is performed during said authenticating
step: |

preventing communication between said base station

(110) and remaining cellular terminals (120) in said

’._J

ccal region {114).

20 14. A method according to Claim 10 wherein said
controlliing step further comprises the step of:
preventing access to said base station (110)
during communication with a cellular terminal (120) in
said local region, by remaining cellular terminals
25 (120) within said local region (114).

i5. A method according to Claim 10 wherein the
following step is performed in response to receipt of
an inbound call to saild base station (110) from said

30 wire telephone network (108):
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5°1dentifying step conprises the steps of: reque Hﬂg lL.a said

wre tel ephone network (108), identification of said ["luj'm,m,

(120). to whi ch said inbound call is directed; Al
identification of said cellular termnal 10, (120) from said wire tel ephone
network (108); and controlling sai d transceiver (164) to

communi cat e W th tg@eal 2\ ftlnfg' %dc%ﬂh%arté%ﬂhgﬁ' (£289) from saiga = 17

A nmet hod accordi ng to wher ei n sai d requestlng step conpri ses
the step of: 15 PredetarzHaed BlygadisvoPEdcabénbrt Re5BaERlfo(330H wive

t el ephone net wor ki{i38)sasll Ghboradests1i dentiFbgataon of said cellular
termnal (120) to which said inbound call is directed. 18. A

met hod according to Caim 17 wherein said 20 accepting step conprises the
step of: decadi .ng ADTEhodnescoedehyetof Chbaimal 8 whéeein siaedephone

net wor k (108) sto, |dé%t|;f . |sg_e%eco%p%ése§\ Fregh%)agglgcéézm to which said

i nbound cal | i's ditecte T ding to Caim1l7
wherein said 25 accepVEm@eswepgcaaprsaed wheestepephone networkdér®gl ng

voi ce messages reeRiNa¢ I e3¢ Whi8 cellular terminal (120) to which
said inbound call is directed;
accepting identification of said cellular terminal
10 (120) from said wire telephone network (108); and
controlling said transceiver (164) to communicate
with the identified cellular terminal (120).

17. A method according to Claim 16 wherein said
requesting step comprises the step of:
15 transmitting a stored audible message to said wire
telephone network (108) which requests identification
of said cellular terminal (120) to which said inbocund

call is directed.

18. A method according to Claim 17 wherein said
20 accepting step comprises the step of:
decoding DTMF tones received from said wire
telephone network (108) to identify said cellular
terminal (120) to which said inbound call is directed.

19. A method according to Claim 17 wherein said
25 accepting step comprises the step of:
decoding voice messages received from said wire
telephone network (108) to identify said cellular

terminal (120) to which said inbound cell is directed.
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network (108) to identify said cellular termnal (1203 &0y

- ®
t el ephone
whi ch said i nbound cell is directed.
P
{ PCT WORLD mm% &naxogkrg ORGANIZATION
: INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(51) International Patent Classification 6 : (11) Internationsl Publication Number: WO 97/00589
H04Q 736 Al (43) International Publication Date: 3 January 1997 (03.01.97)

= ¢

$omr

(21) International Application Number: PCT/US96/10295 | (81) Designated States: AL, AM, AT, AT (Utility model), AU, AZ,
' BB, BG, BR, BY, CA, CH, CN, CZ, CZ (Utility model),

(22) International Filing Date: 13 June 1996 (13.06.96) DE, DE (Utility model), DK, DK (Utility model), EE, EE
: (Utility model), ES, FL FI (Utility model), GB, GE, HU, IL,

IS, P, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV,
(30) Priority Data: MD, MG-MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU,
08/492,336 19 June 1995 (19.06.95) Us SD, SE, §G)SL, SK, SK (Utility model), TJ, T™, TR, TT,

UA, UG, US, UZ, VN, ARIPO patent (KE, LS, MW, SD,

SZ, UG), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU,

{60) Parent Application or Grant TJ, TM), European patent (AT, BE, CH, DE, DK, ES, Ff,
{63) Related by Continuation FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent
Us 08/492,336 (CON) (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TD,

Filed on 19 June 1995 (19.06.95) TG).

(71) Applicant (for all designated States except US): ERICSSON | Published
INC. [US/US]; 1 Triangle Drive, P.O. Box 13969, Research With international search report,
Triangle Park, NC 27700 (US).

{72) Tuventor; and

(75) Inventor/Applicant (for US only): HAARTSEN, Jacobus,
Comelius [NL/SE]; Hambovigen 10, $-24542 Staffanstorp
(SE).

(74 Agents: BIGEL, Mitchell, S. et al; Bell, Seltzer, Park &
Gibson, P.O. Drawer 34009, Charlotte, NC 28234 (US),

-,"

(54) Title: MULTIPLE USER BASE STATIONS AND METHODS FOR THEIR OPERATION

\\

!
'd l\l
I 1
1 1
1 Yy
1 1
1 by
] h
[} Pl |
] 1
! t
1 i
'l ]
]
: 7 | stamon | 102 i
. \
v 108 )

~ 4

~ rd

LN ’
~ rd
\\ V4
~ ld
~ P
~ '
N, /’
~
~ Cd
< 4
Y ,’
| T S -——— ,

(57) Abstract

A telephone base station allows a wire telephone network to be accessed by multiple cellular terminals within the local region of the
base station. The users are generally members of a specified group such as a family or business. The base stakion is connected to the wive
telephone network by a single line so that the radio transceiver of the base station communicates with the multiple celhilar terminaly serially.
Each of the cellular terminals is authenticated upon entry of the local area. During communication with a given terminal, the remaining
terminals In the local area are prevented from accessing the base station, Upon receipt of an incoming call, a message Is transmitted to the
caller to identify the desired cellular texminal. The base station then communicates with the identified cellular terminal and prevents access
by the remaining terminals.




