272551 2 -1- 5 CELLULAR CORDLESS TELEPHONE Background of the Invention 10
The present invention is generally related to cellular tel ephones and nore
particularly to an inproéved cellul ar cordl ess telephone_for provi di ng both
cellular and cordl ess tel ephone services. 15 In the p W‘ 5%1 E%
cordl ess tel ephones typically are used in the hone to aIIo

pl ace and receive tel ephone calls at any  point throughout the house. Such
cordl ess tel ephones are connected to theétuser's tel ephone |andline.
However,« due to their limted range, such 20 cordl ess tel ephones are not
suitable for use in vehicles. Vehicular comunications are typically

achi eved by neans of radio tel ephone systens, the nost prevalent b ing
cellular tel ephone systens. A cellular tel ephone allows the user to place
and receive tel ephone calls at any 25 point throughout a |arge netropolitan
area. However, the cost of a cellular tel ephone call is as nuch as seven
times th® cost of a cordless tel ephone call, since cordless tel ephone calls
are made by way of the user's tel ephone | andline and cost the sanme as

| andl i ne 30 tel ephone calls, while cellular telephone calls are nade by way
of expensive cellul ar base.§E&EEE&BJSQEQ&E&E&EEﬁEBEEHEing equi pment and
cost nmuch nore than | andline tel ephone calls. 35
Background of the Invention '
10 _ o .
The present invention is generally related to
cellular telephones and more particularly to an improved
cellular cordless telephone for provxdlng both cellular
and cordless telephone services.
15 ~ In the prior art, cordless telephones typically are
used in the home to allow the uséer to place and receive
- telephone calls at any peint throughout the house. Such
cordless telephones are connected to the user's telephone
_ landline. However, due to their limited range, such
20 cordless telephones are not suitable for use in vehicles.
Vehicular communications are typically achieved by means
of radio telephone systems, the most prevalent bging
cellular telephone systems. A cellular telephoJi allows
&J the user to place and receive telephone calls at any
25 point throughout a large metropolitan area. However, the
cost of a cellular telephone call is as much as seven
times the cost of a cordless telephone call, since
cordless telephone calls are made by way of the user's
telephone landline and cost the same as landline
30 telephone calls, while cellular telephone calls are made

by way of expensive cellular base stations and cellular
switching equipment and cost much more than landline
telephone calls.
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-2- Summary of the invention 5 The present invention provides a cellular
cordl ess tel ephone in accordance with claim 1. The invéntion provi des an

i proved cel lul ar cordl ess tel ephone that nay place both cellular calls and
cordl ess telephone calls. In this manner, the tel ephone nmay automatically
operate as a 10 cordl ess tel ephone whenever it is inrange of its

correspondi ng cordl ess base station. The invention also provides a nethod . -

of originating telephone calls in acélular cordless tel ephone, a net hod
15 of receiving incomng tel ephone calls and a net hod of autonaticall%g
transfes(hRd R (& eONELS .Bgt ween a cel lular tel ephone systemand &

cordl ess teléghone-systgﬂ1é+%laccordance with the independent nethod a
claims. 20 A principal distinction between a cellular tel ephone and a
cor df essheepeplz@it: i Sn¥émt ibhepeohided 4 aterhoner gesedakky operates at

hi gh I ls. _Afurther distingtionijs that a cell ul tel eph
v, PR, SRR I D SR [l

Bri ef Desoviigieisommofinpeotedwerdd uliaguraordliess tébephdnegtamtofmay cel | ul"ar

cordlesgiace both cellular calls and cordless telephone calls. ' In
this manner, the’telephbne'may automaﬁiaally operate as a
10 cordless telephone whenever it is in range of its
correspondihg_éordless base station. S

The invehtibn also prqvidesqa3method df.briginating_._ A
telephone calls in a cellular cé:diéss_télephoné, a method
15 of receiving incoming teiephoné_éaiis:ahd a method of
automatically_transferring a telephone Call between a
cellular telephone syétémfand a:cordleés teléphone_syStem,
in accordance with the-iqdependént ﬁéthod claims. o
20 A principal_distinctiqn_betWeenﬁé_cellﬁlaf'ﬁéléphqne and a
cordless teleghoné.is that_the cellula# telephonezgenerally-
operates at'pighe: power levels. A further distinétion_is
that a cellﬁlar,telephone genefally;_but not 31waySr
operates at higher frequencies. |
25 ' ” e
30
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elephone system enbodyi ng ¢+ he present invention. 5 Fiigure 2 is a
bl ock di agram of a cellular cordl ess tel ephoné enbodylng t he present
invention. Figure 3 is a block diagram of "another enbodi ment of a cellul ar
cordl ess tel ephone according to the present invention. Figure 4 is a flow
chart for the process used by the 10 cel lul ar cordl ess tel ephones in
Figures 2 and 3 for placing and receleqg_ceIIuIar and cordl ess telephone
calls, . Figure 5is a flow chart for the process used by the cellular
cordless tel ephones in Figures 2 and 3 for originating a tel ephone call as
a cellular telephane caJI,or . gcordless 15 tel ephone call according to
user sel ect ablRUBELAIQH on L LReDEAWINgS f | ow chart for the process used
by the cellular cordl ess telephones in Figures 2 and 3 for receiving a
tel ephone call as aFipureul ds dbloekhdfagmﬂllofarcelhdard:lotdles%O t el ephone

The process udeidloifd soieEk sEboAReg BIERPSoery BMeBHbrl 7, 0 0" 000 5 Tl

si mul t aneofsl y prooE@m@bsmbbokediagmmpﬁlaewlhﬂermrdl@ﬁd_ a cordl ess

t el ephone cal lgg i’ﬁﬂl ehﬁon25 Figure 8 is a
flow chart for t roces se cel ar cordl %g t el e%}ones in
Figures 2 and 3 for t1$@a aé'é‘lepﬁ r2t el ephone
call and a corgéikflar icordldagtelésh dmela toSth?e k@s&nﬂmmxef audi o -
switch 150 in the cel | ul ar cor | ess ephone | n F gur
Description of the?ﬁf 4 ff‘%i‘? s1 (fdngygﬁﬂes illustrated a
bl ock di ad@amcelldar cordless telephones in Figures 2 and 3 for placing and
-t receiving cellular and cordless telephone calls. :
Figure 5 is a flow chart for the process used by the
cellular cordless telephones in Figures 2 and 3 for originating
a telephone call as a cellular telephone call or a cordless
15 telephone call according to user selectable preference.

Figure 6 is a flow chart for the process used by the
cellular cordless telephones in Figures 2 and 8 for receiving a
~ telephone call as a cellular telephone call or a cordless

20 telephone call according to user selectable preference.

~ Figure 7 is a flow chart for the process used by the
cellular cordless telephones in Figures 2 and 3 for
s simultaneously processing_both a cellular telephone call and a
cordless telephone call and three-way linking both calls.

25 Figure 8 is a flow chart for the process used by the
cellular cordless telephones in Figures 2 and 8 for
automatically transfering between a cellular telephone call
and a cordless telephone call.

Figure 9 is a block diagram of audio switch 150 in the

30 cellular cordless telephone in Figure 2.
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cellul ar cordl ess tel ephone system enbody "the presént .5 invention. .The .
systemincl udes a tel ephone coapany phone systen1(TELCC» 184, connected by
t el ephone landlines to a cordl ess base station 180 | ocated in a home or
office 181 and to a community cordl ess base station 188 in another offi ce,
bui I di ng, or other geographical |ocation. Cordl ess base 10 stations 180
and 188 communicate with the cellul™r cordl ess t el ephone (CCT) 10 through
antennas 182 and 189. Antennas 182 and 189 rmay be inplenented as -
tel escopi ng whip antennas. Cordl ess base stations 180 and 188 may be agy
convent'i ona ! . for exanple, the 15 base
station s howERE ,of the Preferrgd Bmy S=gPerating instructions, entitled
" Cor dl essphone Nbdel No. KX- T3000 EASA- PHONE", publi shed by and avail abl e

from t he Panasoni () w Jersey, 07094.
etshs& alggﬂs %%H?ERG%@%%B .ocated

Addi ti onal community
t hr oughout geuelammdlemtelephonersyptem etm'eeent)ne service to )

CCTs 105 | nxﬂﬂﬁusesq'hes &éﬁsneﬁmssa%léphoh@cwah hhiGie addi ti onal
equi prent for -bil i to the Ie}p&_g er .of ~.CCT- 10.. ~ CEOOO058R
Al'so connecfEgtern W@ Sﬁhﬁ?ﬁn?%glh eﬁd ARG

%ﬁ’ﬂ di fferent

t el ephone cwﬁﬂessbawstwmamaaamua&mebhem law‘}?ﬂ‘f‘”o'b termi nal
20 Cce ul ar ase

:sLl?gti(gﬁ(es)U %ﬁ%at n'"ff%“*??%%%?“ﬁ"%@%@%%@%ﬁ%g& 8f%4ted herein by

ref erence). @dldml;,aor otber geagraphiceb locattonoGardledsobase recei ve antenna L
192 andyp  stations 180 and 188 communicate with the cellular cordless W

telephone (CCT) 10 through antennas 182 and 189 Antennas
182 and 189 maybe implemented ag telescopmg wh1p
antennas, Cordless base stations 180 and 188 maybe any -
conventional cordless base station, such as, for example, the :
15 base station shown arid described in Panasomc operatmg
instructions, entltled “Cordlessphone Model No KX-T3000
EASA-PHONE”, pubhshed by and available from the -
Panasonic Company, -One Panasonic Way, Secaucus, New
Jersey, 07094. Addltzonal community cordless base stahons o
20 188 may belocated throughout a metropohtan areafor
providing shared telephone service to CCTs 10.. In this case;
cordless base station 188 may include additional eqmpment for
bﬂhng ca]ls to the telephone number of CCT 10 o '

)



transmt antenna 194 (see .. S. patent no. 4, 369, 520 incorporated herein by
reference) for comunicating with CCTs 10. 10 CCT 10 nmay be a nobile
unit installed in a vehicle, a transportable unit which is a nobile unit -

and battery installed in a carrying case, @r_a hand-held pocﬁgp
10 includes an antenna 118 for. the cordle§§ Tadio channels a tenna
128 for the cellular radio 15 channels as illustrated by the enbodi nent of

Cg 30&3 I? F} g%%()ebnﬁ%wéaclﬂmLﬁ;ﬁlm ﬁaﬁenmanduirﬂéj L&Sr@sﬁd by the
enbodigent q i.n Fi cor ss radi o
channel s ar &A% 1% #r8 555%?%%&%5‘3?‘3% %"‘Pﬁ-EYaR OPffe SIS %M ar radio
channel s ar TBLCQE 298 ﬁse@henapﬂin&htrqnnﬁﬁdlSQGran;Mr1§6905ee2 t here
s 111 ustraket a gt shtedoh aclodl SAN ML {£4Shs8BRIdERN Ol @ LT 100

accordi ng t t he ‘pres i nvention es a cordl ess ephone
SrachmaC

transceiy $18 190 | (S8 U B (RAEBABNBOL r 4ndE@S AAR6 120, |
ant enna 8 irman‘mnapaaehei:m.n kay pesiférdnceél) spl agliglaratdise Ss'\tiﬁﬁoﬂx50,

and handset i[ﬁ"f%i‘ﬂbgg %ge%lsq:rz %6%_%191&; CQﬁqggﬁggei??aﬁ@éeer natively, as

shown by dagh I nes~rn ure cordiess te iYer 110 and
cel lul ar telte’{#nﬁml'goaﬂtsmﬂx%r (e kRS beP%'éGpT—eUOt-o 43 I§NFH20 ant enna

119 in pl acaiofpbeataa hbteinfl ti2Grdperince] Foy Bahmuhilddt indSwitd
hi gh- pass fliﬁﬁ%né$7 respectively. Cordless tel ephone transceiver 110 may

be any coqv cordl ess tel ephone transceiver, such as, for exanple
t he 35 CCT 10 may be a mobile unit installed in a vehicle, a

\_ transportable unit which is a mobile unit and battery
installed in a carrying case, or a hand-held portable
unit. CCT 10 includes an antenna 118 for the cordless’
radio channels and an antenna 128 for the cgllular radio
channels as illustrated by the embodiment of CCT 200 in
Figure 3, or may include a single antenna, is illustrated
by the embodiment of CCT 100 in Figure 2. In the U.S.A.,
the cordless radio channels are in the frequency band
from 46-49 mHz and the cellular radio channels are in the
frequency band from 824-894 mHz. ' ' '

In Figure 2, there is illustrated a detalled block
diagram of a first embodiment of a CCT 100 according to
the present in?entiona' CCT 100 includes a cordless

&M telephone transceiver 110, antenna 118, cellular
25

1s

20

telephone transceiver 120, antenna 128, microcomputer
130, keypad 140, display 180, audio switch 150, and
handset 160 including speaker 162 and microphone 164.
Alternatively, as shown by dashed-lines in Figure 2,
cordless telephone transceiver 110 and cellular telephone
transceiver 120 may be coupled to a single antenna 119 in
place of antennas 118 and 128 by way of low-pass filter
185 and high-pass filter 187, respectively. Cordless
telephone transceiver 110 may be any conventional

cprdlesé’télephone transceiver, such as, for example the
35
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- 6 - CEOOO0S8R transcei ver shown and eescribed in the

af orement i oned Panasoni c operating instructions, entitled "Cordl essphone
Model No. KX-T3000 EASA- PHONE". Cellul ar tel ephone transceiver 120,

m croconput er 130, keypad 140, and 5 handset 160 |i kew se may be any
comercially available cellular transceiyver, such as, for exaqPIe the
transcei ver shown and described in Nbfoﬁbla |nstruqtion

68P81049E55, entitled "DYNATAC.Cel |l ul.ar Mobil.e Tel.-ephone", publlshed Qy and

avai | abl e gﬁqgg@lvi@ggégga Gn § BeEllived 3 £ £hoandw foad.

Schaunburg 1 OIS rring ure 9, 150 nay be
i mpl enent Gnﬂ%QﬂQprmerehénBuPPF&H%GQ&PQ#MHQEF%ﬁleéhé§°r§@%E§Phwmeh

tsel ect bemlloemsud OKBL988bB ehsta.udﬂrmnlsﬁ- md:éili&iartl%éie&bh@féﬂ i;g |
ranscel ver a au Cci rcui ar rrapscel ver under
control of*&&%%% ‘5?5 g#g SEE‘EE‘F? "%@I'i J;‘Iréi ullfﬂ@??losn% Qirc Abmput er .
130. §e| dandsenal 6 GEL £XEQ i sen aalye des ey heomiédc halil ¢S avalidiable-has a
bl nary ongeiirar Arangteiled) 08%c f@{ﬁﬁf@iﬁﬁw tgfes 153 and 154 -

when it has a binary one stat ‘ect si NK “enabl.es swit ches
152, 154 AX@DNELLifRR $P°Hasa&dbr-iﬁ§ﬁr togppladingtematiem is

enabl ed, masheg WihisELs68 58 1009 EES3 emmﬂed)e'mmm'tﬁé telrQeiye audi o

[rom audl Gt Eibbn e, B AP 5 B oa tedmeRegl 1 vel Y

coupl Qn,-nsfut-<1@4&t§ ?#ﬁﬁ§ﬁlﬂl&%ﬁﬁiﬁ# Q&EP%E%#BCBPFﬂy 116 and audio

C|rCU|trysgﬂéuﬁgﬁﬁgcttyghﬁ°1slkgq@@ge way . Ilnklng i s. selected, anal og <

' Referring to Figure 9, audio sw1tch 150 may be '
implemented with two-to-one multiplexing analog switches
151-155 which select between audio signals .of audio

15 circuitry 116 in cordless transceiver 110 and audio-
circuitry 126 in cellular transceiver 120 under control
of select signals SELECTI, SEL,CTz and_LINK,from__ T
microcomputer 130. Select signal.SELﬁCtzgenables
switches 151 and 152 when it has a binary one state,

20 select signal SELECT1 enables switches 153 and 154 when
it has a binary one state, and select signal ﬁINK enables
switches 152, 154 and 155 when it has a binary one state.
Depending on whicn is enabled, analog switches_lsl and
153 couple.speaker_lsz.toﬂreceive audiogﬁrom“audio_

25 circuitry 116 and.audio circuitry. lZS'-respéctively.
Similarly, depending on which is. enabled ‘analog . switches
152 and 154 couple’ microphone 164 to transmit audio of
audio circuitry 116 and audioc c1rcuitry 126, .
respectively. If three-way 1inking is selected, -analog

30 switches 152 and 154 couple microphone 164 to transmit
audio of both_audio;circuitry llsnandéaudio_circuitry
126, and analog switch 155 couples speaker 162 to receive

O

audio of both audio circuitry 116 and-. audio circuitry 126
- by way of summing amplifier 159. :
35



30 switches 152 and 154 coupl e m crophone 164 to transmt audi o of both
audio circuitry 116 and audio circuitry 126, and anal og swtch 155 couples .
speaker 162 to receive aodio.of both audio circuitry 116 and audio
circuitry 126 - by way of sunnlng anplifier 159. 35 -7-

CEOOOS58R Referring to CCT 100 in Figure 2, _mcroconputer 130 is “progranmred
in accordance with Figures 4-8 for: operdffﬂg as a cellular & g

cordl ess tel ephone, or a cellular cordless t el ephone. That is, according to

5 thehpresent i oysl perate | ul ar
t el ephone and a_%%?a%ggggtgqu¥¥2 en o%gggt?h ¥é§ 3 CHAT S f?h

t el ephone, (ﬂﬂuptwgshgn&ﬁsimeﬂcnﬂﬂg@nnﬁiUhuhlgiqRXeENABBEﬁﬂrrncroconputer
130 enabl e Q:%éi%@in?r 28sa dean uhadk Wléﬂxbﬂb?r al %6%&‘1@5513.%lééhone,

respectivel In a Bélon to gcontrol signals to cel]ular

transcei ver ".’L’QO" f BFp FeEa FebepRaneor s Béﬁt ridlf SGRIILAG3tRSS) |
134 RX DATA tal pﬁés$XtD&ﬁﬁéhriohﬂeanngoelgaglsihuem@MEoﬁisd@peehtag

recei ve dat n I ed
operati on ofaa%e I uggrlﬁgrggn efg{%oagg\h%ncégérﬂggl n\g{.'%é\pépz;1 ?b 5tdl e
t el ephone, aperatinggas a pﬁlkﬂkﬂﬁ4@eb¢PhboﬁocG@p@t@ﬂ Signﬁb$lk3¢oﬁaless

receiver 112081 80aAKEIS 2l FANFRABEE éé4m159893ﬁbu\e@lry 13'd1 aihison to
cont rol S|gnali}141 and 146 tao cordl ess %;%Ei%ﬁ ver nlcroconputer

20
130 al so norfFebHelasntransBighes kb ap EFTVecf—/i-?ﬁil N&2444 RX
SECURITlQXIféspdct4§eI& In addltion to control 51gnals 131 and 132

W, to cellular transceiver 120, microcomputer 130 also
| monitors control signals 133 RSSI, 134 RX DATA and 135 TX
DATA for detecting signal strength, for detecting receive
data and for sending transmit data, respectively, used in
15 operation of cellular'transceiver 120. When'operating as
a cordless telephone, control signals 141 and 146 of
microcomputer 130 enable cordless receiver'llz and”
cordless transmitter 114, respectively. In addition to
control signals 141 and 146 to cordless transceiver 110,
20 microcomputer 130 also monitors control signals 142
SIGNAL QUALITY, 143 RING, 144 RX SECURITY CODE and 145 TX
SECURITY CODE for detecting signal strengfh, ringing, and
the receive security code, and for sending the transmit
Kg’ : security code and dialed digits, respectlvely, used in
25 operation of cordless transceiver 110. Dialed digits may
‘also be encoded by keypad 140 as conventional
multi~frequency tones which are coupled to transmit audio
of cordless transceiver 110 by audio switch 150 during
‘cordless operation. ' |
30 . Referring next to Figﬁre 3, there is illustrated a
block diagram of another embodiment of a cellular
cordless telephone (CCT) 200 acCordinq to the present
invention. CCT 200 includes a cordless telephone
transceiver 210 in a- separate housing with antenna 218
35



SECURI TY CODE for detecting signal strength, ringi.ng, and the receive’
security code, and for sending the transmt securi.ty code and dial ed
digits, respectively, used in 25 operation of cordless transceiver 110-
Dialed digits may al so be encoded by keypad 140 as conventi onal :

mul ti-frequency tones which are coupl to transmt au rdl ess
transcei ver -110 by audio switch 150 dﬁglng cordl ess Opg#QP?%EQQ o
Referring next to Figure 3, there is illustrated a bl ock dlagran1of anot her
enbodi nemd eénaeeeblubain ,cairi easscémephanee(tesﬁbn%o@mcmdang to the

resentg o] anscei ver 210
Pn a se aéy?m:h Hous% %ﬁ’ %[géjr‘]yn%?;iSz%gfgkacéﬁ'g&f% -; hinector 270,
and a é%mlfaﬁt sedspboae Xxranseeiepnr ale mausbsgavmnltumrenna 228 and
connecta&ceggoryoaaheas cw;er&mn@m r 8ORABEYEES2 20 ORI S F2 PEYY-T N

accessor S Vvia connegctors 27 7 cel l'ul ar tefephone
220. %%fh%?ﬁlg§g SP 1FRP 1 raReR GBF §f§5|§e§QQ§ﬁﬂFlnto ni cr oconput er
230 of tramabeiverlepboms:§Inggedopetatnicrocampmttruzaamoﬂ Figures 4-8..

Cel | ul aéeifﬁfgyoesl%g,ﬁo?%dé{&s ! %ﬁ&%&%ﬁ%&@ defee Gity! ar recelver

224, m croconputer e C|rCU|try 226,
audi o SHAFBReS54~8nd F&ldé&aQﬁﬁlﬁBmﬁﬂPnézgpéaﬁéM%z egidlwl arophone 264.

Cor dl eserantnphees Tzlzizf)s%l@liﬁ%é&dib@rau490&\5.%%&1&1$u€8£'d| ess
telleooho.PgoErﬁg}sr%ehv ' SJd&splay 280, audio circuitry 226, audio
switch 250 and handset 260 including speaker 262 and _
microphone 264. Cordless telephone transceiver 210 may |
be any conventional cordless telephone transceiver, such a
as, for example the transceiver shown and described in
15 the aforementioned Panasonic operating instructions,-_
entitled "COrdlessphone Model No._KX-T3000 EASA-PHONE"
Cellular telephone 220 llkerse may be any commercially
available cellular transceiver, such as, for example, the
transceiver shown and describéd in the aforementioned
20 Motorola instruction manual number 68P81049E55, entitled
"DYNATAC Cellular Mobile Telephone"' ' _
Microcomputer 230 of cellular telephone 220 is
coupled to’ the cordless telephone transceiver 210 Vla the
same control signals used in Figure 2.. These control
25 signals are TX/RX enable Signals, signal quality signal
ring signal and TX/RX security'code signals.,- _
Audio circuitry 226 of cellular'telephone 220 is -
coupled to- audio switch 250 which can be Implemented With T
two-to-one multiplexing analog switches (see Figure 9) .
30 which select between audio signals from the cellular
receiver 224 and transmitter 222 and cordless telephone
receiver 214 and ‘transmitter 212._ _ _
Referring now to Figure ‘4, there is illustrated a
. flow chart for the process used by the CCTs 100 and 200
35 in Figures 2 and 3, respectively, for placing and




as, for exanple the transceiver shown and described in 15 the )
af orenenti oned Panasoni c operating instructions, entitled- "Cordlessphone
Model No. KX-T3000 EASA- PHONE'. Cel | ul ar telephone 220 | i kewi se may be any
commercially avail abl e celluliar transceiver, such as, for -exanple, the
transcei ver shown and described in the atopementioned 20 Esb S8R

I nstructi on manual nunber 68P81049E55, entitled "DYNATAC Cel lul ar Mbile
Tel ephone”. M croconputer 230 of cellular tel ephone 220 is coupled to the
cordl e’s,s' teImﬂ@mmganedéular 2td véardhessatelephbnel caldrml s used in

Figure 2. e £ PR rQE %§oc§e gﬂ%(/ Bhe J&%BXaee%s%ey Q@ﬁaé sccf' gﬂ%e

quality S|gn rTh gnal -an security-cod
circuitry 2251‘E)¥°%%¥‘PHF&F tlé’loerﬂfﬂﬁ'lezﬁom?gl'éeﬁﬁl Eﬂtf‘ot |‘-‘(?]sldw3&%ﬁ ang
whi ch can be:afwiegenhydtw fo®- é.@aDDsbmJityptﬁét-Bﬂfaﬁ&Jd)Qtéﬂ\ﬂ tches (see

Fi gure 9)g 30, whi ¢ tmeen S a ceII l ar receiver
224 and tran]'san gzgﬂsaﬁc‘i‘ %ﬁ%s@afggephggel: 232‘&‘ ?’Pansm tter
212. Refernatgi/fmw corfilgsise sqsumrerasavaibsblauea e;orrlmmminqmr t he
process useoh\kw:.wslm§ a%;%@PglEé%%amEag%eai%pq gv%ad esh&chsyel v,

for placing an receivin | ul ar and cordl ess

t el ephone cat® sce%?if"?néyétt%%‘ckt%zm??ﬁ‘écﬁgg}" &€t PFANSs RYR-IecHRd
M croconput esigh38l birg? dhamme=riso e bethinechifutel laldr aatebce syst ens

Lglr | 3?’2; '@b'#éh&ﬁféeo‘c N3t f Ut b OEQILA2BEKOY090 B fldi®- 14 TmbAE
S to determine if a call has been received. If not, NO
R branch is taken to decision block 316 to determine if a
call has been 1n1t1ated by the user of the CCT. If not,
NO branch is taken back to block 304 to continue .
15 monitoring both the cellular and cordless systems for -
telephone calls. .
_ Returning to deczsion block 304, if an incoming call
'has ‘been received, YES branch is taken to decision block
306 where a check is made to determine if the incoming
20 call is a cellular call. If so, YES branch is taken to
block 308 where a cellular call indicator is activated or
entered in display 180 and 280, and the incoming call is
connected as a cellular call (e.g., in Figure 2, cellular
transceiﬁer 120 is enabled by microcomputer 130). If the
incoming call is not a cellular call, NO branch is taken
from block 306 to block 320 where a cordless call.
indicator is_activated_or entered in display 180 and 280,
and the incoming call is connected as a cordless call
(e.g., in Figure 2, cordless_transceiver 110 is enabled
30 by microcomputer 130). - _
Returning to decision block 316, if a call has been
initiated by the user of the CCT, YES branch is taken to
decision block 318 where a check is made to determine if
the initiated call is a cellular call. If so, YES branch
35 is taken to block 308 where the initiated call is




and/ or cordless system are avail able, a corresponding-availability
i ndicator is enabled in display 180 and 280. 4n cellular systens, the
m croconput er scans pre-selected signalling channels to determne if :
cellular service is 10 available. Nexi ..at decision bk@?%°§ r2 check is
made to determne if a call has been received. If not, ranc% i s taken
to decision block 316 to determine if a call has been initiated by the user
of the CGEonhkcteld, a¥0dreeriulart akdd.badé theblionit i3ed ocaDDt fgue 15
nonitorin o] angaC S f e calls.:

AoBOLN 1S i3l 1) Ao CBEdheR ey%ta?e& er%,% Saeg@fgfgn S

Returnlng 70 de&sion an 1 ncomn gen recei ved, YES
branch i sPLargE&n3ié G&:l@%ﬂ‘b?%@kwl?@sewﬁéﬁei@ d Fakbel$o deternmine if

t he |nconcegnaeteﬁaus|g;ébﬁaié§ha&amalI If so,’ ‘YES branch is taken to
bl ock 308 whe ar. .c. a s_act,i vat . ent red in
dlsplag 180 ah%fgg%%Q§1 ?%éé?n %é %all °E< c&ﬁuﬁgiﬁf %e?lular cal |
(e.qg. |anpyucbaxt(ﬁﬂﬂL#k# praq355|usad120-Mheucnmsxnmq amerOOHputer,

130). If ep (ynggacgll bSpBBtided Iu@@%(gy ngh i s taken
from bl ock 3065ub bl ock 320 mhgrepa C(J)'re ggs cal.l (ﬁ(ﬂﬂ(ﬂ sgactlvated or

entered | Fe4PPPRPRR Btk Rs 2B0cedHleket Pﬁ@@ﬁﬂﬁf(ﬁ%ﬁ ieF A rFeEdiesss a
cordl ess ean.lephor@ edll I:awedzngcebdhset tsrea.“' ARl ;ﬂﬂ@feﬁeﬁaabl ed 30

i 1) gped by, ERserils ofF BESCR0400, SRRk e M N

- where™a cﬂeskrlgﬁnQi9Qk)t@@erﬂ1ﬁbepk ﬁneme@thgxdetewmime $fcallul ar

call.  I1fca9) ¥&3 Wi NoAfgihacbaksy taebleak 3G Wiwe s NGepkahbhat ed o[}
'S . is taken to wait for- a call to be originated.- If a call g
has been originated, YES branch is taken from deci51on

. block 402 to decision block 404, where a’ check is made to
15 determine if the user's preference is” for cordless phone -
operation. If not, NO branch is taken- to block 406 to’

" determine lf a’ ‘call can be placed on’ the cellular ‘system.
If so,; YES' branch is taken to block 416 where the - call
originaticn is connected as a cellular call.' If not, NO
branch is taken to dec151on block 408" to determine if &

call can be’ successfully placed on the cordless system.
'Referring back to decision block 404, if preference is'

- for cordless, YES branch is also taken to deci51on block

- 408. If a. cordless call can be successfully placed YES o ig}
‘branch is taken from ‘decision block 408 to decision block”
414 where the. call is ‘connected as a cordless call. If

- not, NO branch is taken to decision . block’ 410 to '
determine if a call had been tried unsuccessfully on’ the
cellular'system;. Iftso, YES branch is taken to block 402
to wait for a call origination. If not, NO branch is '
taken to decision block 406 to determine ir the call can

"~ be placed on ‘the cellular system.

Referring now to Figure 6, there is illustrated a’

flow chart for the process used by the CCTs IOU—and 200
in Pigures 2 and_3, respectively, for receiving a
telephone call as a cellular telephcne_call_pr a cordless
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telephone call according to user selectaple'preferencel



-10 - CEO0058R connected as a cellular call. [f the initiated

call is not a cellular call, NO branch is taken from decision block 318 to
bl'ock 320 where the initiated call is connected as a cordl ess cal
Referring nowto Figure 5, there is illustrated a flow chart for the

process used by the CCTs 100 ‘and 200 in quqres 2 and 3, resgg;&bggké
originating a tel ephone call as a cellular "tel ephone call cor SS
t el ephone call according to user-selectable preference. Entering at bl ock

400, the user acxt:huat.—%gtfaec @chJ&OsobleX{:neahslalzogk:A%t@s e kebe , made to

determine if_a caII been or,i a | f not, branch is
taken to waifs¥br 3 c ?ékn ?%d a Fﬁe§£g$ﬁ EQ%F?EFh&Fed,
YES br anch |Jsftakealﬂ.r dis dbecimg aredée be&d4bg thed @OTSI orIﬁ)Irmxk 10ad, where a

check is magerdge &I%sd%ta?{eﬁo'iﬁaéﬁC%Q?%H?gﬁéanprb%%ﬁ(e%%?oh' d%tsgiﬁ' ess

phone operatlon ran ermne if a
cal | can be HAsiceeeBnrereivad y|¥FS shsreeh A %k%gmm sieaken to

bl ock 416 wiIsckhsoealto @ddiisidn ApLbEkCHOREREderRriiGd | 1 ngal | . |f
not, NO 20 br ¢h is ock 408 to,determ,ne if a cal

b
can be succé¥§ I?ysﬁﬁgfghaﬁ?{%ﬁfﬁﬁ?d?ﬁgg EF ERR SKSEST | A2k to
deci si on bl dokcadiingi tadldsf erlfhcso i SYESrbrangheds tukerbrtnaiecisabso t aken

t o deci sion e I f ced ‘YES
25 br ar}é; |$s)i¢t9§§e§g§r otr?l eec“%sﬂl I%g Eﬁg c;%ﬁ' E%l gﬁgn Ei ét}<£.414 wher e- t he

cal | is Confittemas L& dhe 5FS . r?Pcho faXsa Foh Rk KBR0t o

deci si on bl aetke¥dOthe incoming call is connected as a cordless call.
If not, the NO branch is taken to block 512 where the -
incoming call is connected as a cellular call.

Returning to decision block 504, if the user's system -
15 preference does not match the system of the incoming
- call, NO branch is taken to decision block 506 to
- determine if the preference is for the cordless system.

If so, the YES branch is taken to decision block 514 to
determine if the CCT is within range of the cordless base

20 station (e.g., by sending the transmit security code and -
waiting for the receivé-security code from the cordless
base station). If not, the NO branch is taken to block
512 where the incoming call is connected as a cellular
call. If the cellular cordless telephone is within range

25 of the cordless base station, YES branch is taken from
decision block 514 to decision block 516 to determine if
the cellular system will forward the unanswered incoming
call to the landline of the cordless base station when

- the cellular phone cannot be reached. This type of
30 service is generally referred to as "call forwarding" and
- can be determined by polling stored information in the

memory associated with the CCT microcomputer. If not, NO
branch is taken to block 512 where the incoming call is
connected -as a cellular call. If the cellular system

35 will forward the unanswered~incoming_call, YES branch is



determine if a call had been tried unsubéessfully on the cellular system
If so, YES branch is taken to block 402 30 to wait for a call origination.
If not, NO branch is taken to decision block 406 to determine if the cal
can be placed on the cellular system Referring nowto Figure 6, there is
Il lustrated a flow chart for the process §§ed by the CCTS 184 ?%QR?OO 35
in Figures 2 and 3, respectively, for r ée|V|ng a tel ephone caP § a

cel lular tel ephone call or a cordless tel ephone call according to. user,;'

éng ec:\gblt etakegerf@aﬁ@ declﬁeﬁrbn@rcﬁt shogle szé:lé {nys\?ﬁei\et r:)se]E es th e
X ClL.S1 Oon made .to determne i ca is
R P o, SREIBLARCHE (R PACKS: S908E G on

bei ng rece?
bl ock 502.and aheajdaftélastdneéeclecenvbdpc)dism'etm:rwai?tt fieenthieom decr si on
bl ock 502 iﬂcgﬁ%h§ f&(E$ Bé reeﬁgghargsn%'éol'-fsge &ag1System.

preferegce matc ystem o e.incomn all. 'YES branch is
‘taken t deC|SBGﬁWﬂ 5@% decisiepsbhecks 5 deff 1the- Eﬁeﬁﬁee@GﬁdPé%s 10

system |If69, at Eemli%ém‘aéemrsmakeanw b.lso(ﬁa}éwb wheaecibeohngaqraﬁm Eall
i s connec ag_a ess. C ranch is en to block -
512 where 528 %ﬁcgcrﬁ %‘? it o gg&e&sa 5% %f%? 03FI ﬁeturnl ng to.
deci si on bfedkules haserssatécns £§986nﬁ$5hqm&ﬁaﬁklmbanoserndCenatch t he
system of ¢Hesi ASORVM ERlly &&Qi—aﬂﬁaw Byt %‘&%‘hﬂﬂx e&hg! Qalhb%%gSOGSto

deter §e if th reference i's i cor | ess system |1 the VY
branch |s Fﬁﬁeﬁ%Fp NERTL| SHIRRY gnﬂlﬁ - from: éhe surrounding
cellular base stations. It not, ‘NO branch is taken to g

-block 510, where ‘the incoming call: is connected as a
cordless call. . If the CCT is w1thin ‘range: of the
- cellular base stations, YES branch is taken from: decxsion._
15. block 520 to decisien. block 522 to determine. if the
landline: system will forward the unanswered incoming. call
to the cellular system. This type: of service. ls
generally referred to. as “call forwarding" and can be
determlned by polling stored information in the ‘memory
20 assoc;ated_wlth_the_CCT mlcrocomputer,_.If“not,,No_branChf
_lsﬁtaken,to;block{Slo where*the_incomiancall;is._,
' connected as a cordless call. If the landline. telephone
system.will;forward the unansweredgincouingﬁcall,,YES
~ branch is taken from decision block 522 to'block 524 -
25 where the cordless page from the cordless base. statlon is
ignored and thereafter back to dec151on block 502 to wait
for the lncoming call to be recelved as a cellular call.
Referring now to Flgure 7., there is illustrated a.
flow chart for the process used by the. CCTs 100 and 200
30. in Fiqures 2 and 3,-respect1vely, for simultaneously
processing both a cellular telephone call and a. cordless
telephone call and, if desired three-way linking both
calls. o oL -
Entetlng at block 600,_the user activates the CCT
35 Next, at block 602, one call is assumed to be in process -



determne i.f the CCT is within range of .the cordless base 20 station
(e-g., by sending the transnmit security code and waiting for the receive
security code fromthe cordl ess base station). If not, the NO branch is
taken to block 512 where the .incomng call is connected as a cellular call.
If the cellular cordless tel ephone is vﬁ£h¥%1Lgnge 25 of the cor%%ggs base
station, YES branch is taken from deci sion ock 514 to deci SGEHP k 516
‘to determne if the cellular#systemw || forward theunanswered i nconi ng

cal | tQ;theohaggfﬂékf{h%hgegng%%s§(H éhs$fté89dWQ§?|E@%§§ﬂJUlar phone

cannot be reache s type vice 1S general referred to as
"cal | for waFdoTFedRe cERCBePdeck FGe D\ APELPiAR BPLOCE §UF ordeER®FKI n
thE rrermrxg'l a&imgi&é \;\eﬁbvﬁébﬁtﬁgnec’i_ﬁﬁacr@spnpuaerbebh &gheiNQd)r&mCﬁxlaés
taken to blg ere _the_inconing ¢ s connected - ac | ar
call. If th«?%é’éﬁ%ears¥§g?gmf§§m \rﬁhﬁg ?%Jri?va#‘ﬁ Pﬁgcﬁﬁghsmﬁzfcﬁhc Fng call,
YES bran&h b¥anch ig-taken to decisizpi(sBfckakéf trodederminm Hf othe516
to bl ock 518uier ) a e ar, e tion is

I gnor ed and%ts\#ei‘reerg?% gfe%gkggg ?Pg%%:{cﬁ&%%g tfgs\l%g?th f‘(??%t%h'egf com ng call
to be recei PEFeRing cdrpredetesmined codeRfragmnthg keY®aR)si onl Bl Bek, 506

i f the pref gennfanéshf 058 8aken Wadtlk ctd |dedlDshopnBlock sdearid €e&i Si on
bl ock 520 tq deterninelif the . CCT . s within rangg gbﬁyggtxﬂlular base
TypI

stations (dSBETTRNBILFRERIRS; A iRRJCCHHr s 8% BR% er mi ned by
scanni ng%néedsicted nghe0duaiencte drature | g¥ES brgncharise|tdkem fhem

Surigfndingdecision block 608 to block 610 which alerts the user of
an incoming call on the alternate system. This type of
service is generally referred to as "call waiting".

Next, at decision block 612, a check is made to see if

15 the user acknowledges the second call. If not, NO branch
is taken back to decision block 604 and the current call
remains in process.  If the user acknowledges the second
call (e.g., by flashing the hookswitch), YES branch is
taken from decision block 612 to decision block 614 to

20 determine if the user has selected three~way linking
(e.g., by entering a predetermined code‘from"thé'keypad);
If so, YES branch is taken to block 616 which enables
three-way linking of the user and the two calls, each of
which is on a different system. Three-way linking may be

25 accomplished by switchably coupling the combined receive
audio signals from summing amplifier 159 via analog gate
155 to the speaker, and enabling both transmit audio -
switches 152 and 154 in Figure 9. If the user has not
selected three-way linking, NO branch is taken from

30 decision block 614 to block 618 to process both calls
simultanecusly, one over each system, but selection -
between them is made by the user so that only one party
is in conversation with the user at a time. ' Selection

- between the calls may be made pressing a pre-selected key

35 or set of keys on the keypad. ' '



cel lul ar base stations. |f not, NO branch is taken to block 510, where the
incomng call is connected as a cordless call. If the CCT is within range
of the cellular base stations, YES branch is taken from decision 15

bl ock 520 to decision block 522 to detengne if the Iandllgﬁpgg tem\MII
forward the unanswered incomng call to the cellular syst type of
service is generally referred to as, "call forwarding" and can be

f'ﬁt eE:QT ned byneehlﬁtm&t&s edle & D& QHRBLLOEX rsot4h,e lrzera)rdaﬁﬂbzlaagiag,lltgt aﬁ fﬂ@ th
e croconmpu QC (S
the i nco%ﬁﬁncgglgﬁlé’eéjorﬂ%c‘fléﬁ QEPSS&EFdISé’ﬁt%I |NO r]?’f'art‘ﬁ}é Langpkea

-telephoneteyéeemEde Y Josaiar 60 6 heoudatewsriaw it arical X ahas HESnbranch'ls

aken {7 og dge,akan Wpn o o gablacerste Wierged ootz e (1om

the cordles |on i'S nor ed ter b €cision bl ock

- 502 to_waFeKesr bagk |tr$td%ﬁth§;5éfam blgcke 604ei it acal kehasl heeral | .
Ref er r P ngopowihe ted wie: the tbspesitel lshretamfl b Bia}vw hﬂét thRent he

Por st mul FERBOY &35&%3&%@%@"’% % Bacadian B B8 hna a cordl bss
t el ephonedetiprmime if thsivsdr wahtsethaed-way dginiotmg caass. Entering et

bl ock 60Qde§ggigga'Hggéfﬁgﬁgv&he CCT. 35 Next, at block 602, one.cal
assumed to be_in process CEOQO58R on elther t he

cel | Uiéll‘ syst BREGTEIIRNH RS E?sf%ﬂ’f“rpr 5065&?% fir%nir:b"\-‘b%‘\irﬁ‘é? t & deci'si on

bl ock™b04flewckhalrt for the process used by ‘the . CCTs 100 and 200 “
in Figures 2 and 3, respectively, for automatically : QJ
transfering betweerni a cellular telephone call and a
cordless telephone call. : _ :
Entering. at block 700, the user acﬁiVaﬁesfthe ceT.
Next at block 702,  a call.is assumed to be in’ process. on
one of the two systems. Proceeding: from block 702 to
decision block 704, a check is made to determine if ‘the
call in. process.is on the cordless system.  If so, YES.
branch is taken to decision block 708 to: determine if the
CCT is still ‘within. range of. the . cordless base stations
(e_g,, signal quality is" good) . If so, YES branch is
taken back to decision“block-704. If ﬁhE'cellular
_ecordless_telephone is out of-range'bf the ¢ordless-base
stations, NO branch=ie taken'ftomzdecision‘block‘?OS to ;:}
- decision block 710 to determine if the 'user has selected -
transfer of the cordless. call to the cellular system
(e.g., by entering a predetermined code ‘from the keypad).
If so, YES branch is taken to block-?l{*where anrattempt
is made to transfer the éordlessveallfte the cellular:
system. Assuming the called party has "“call waiting",’
the transfer is_attempted by placing another call on the
cellular system'and'waitinq'fcr'the-called party to
answer. Thereafter, the peth:returns-td.decision block
704. If the user has rniot selected call transfer, NO ~
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i§ made to determine if a call has been received on the opposite system
fromthe call in process. If so, YES'5 branch is taken to decision bl ock
608 to determne if the user has selected the dual -npde feature (e.g., by
entering a predeterm ned code fromthe keyp&@l)~ If not, NO braydpdsgt aken
back to decision block 604 and the current call remains in process. |If the
user has 10 sel ected the dual -node feature, YES branch is taken from
deci si on bl exdarif}8 i® bhkek: &ﬁ&mMadﬂlsﬂdmtblbbk l&ertafumbdkuzmﬁng cal |

on the_alterpal e Vil | ' gr 3l erred to as
"call waiting” xe""f\le‘st}?t% mf') gec%sﬁ on {%ﬁ@giéﬁ i #édee{o see if 15
t he user acmﬂﬁﬁkk@es the second caII If not, NO branch I s taken back to
deci sion bl ock G@dt@paihge toliicdilsicH |bIsoRI 17'@4| Nipr epeSTalll fdensger

acknow edges 't secon cal | flash| th ookswi tch), YES branch
i s taken fr & dEtS sTBRIB Fﬁéks&fngb Sé% kgég % (ég%ﬁﬁ¥ﬁﬂ1ne i f
the user hadplsmtlecred tbr detmﬂnmhmgd(e gCT lh; smié.ﬂ.l ri th i erbege i ned

code {rom Uige key@aghy 11 130 naleS SAEL (42620 LA epish

enables three-way |II'n user an

on a differ&Rod)st ek $ﬁr:e¥ﬁ$a}>ﬂﬂﬂﬁbn§snﬁ?kﬁé Pscésc‘@mﬁqcsirsewmyblock
swi tchably c] i nget BReC @t R RCOF erangeOogi &hal %eflfl(i’ﬂla%"ﬁﬂé‘ﬂ

amplifier 159 VI anal 5 t.he speaker

t?gnsmt audfi R ’P‘Ehegglgfaé'ﬁ%‘ %?4%%?’?9 Fem 9déF$sg S’gé’rqg £° o?"

sel ect ed hl’tiEG:llﬁijOhI blocl 76 et esningeh £f then 8Sedediass sebécted 614
LoDl ock Slfddmpeaecas Ba ddlla r&%iefggggéh& ca%aw{g RYStem

buts-gel ecti on bet ween hemis ma partg is in
conversat i on{Sid h t R¥ g8¢ering a Hﬁ?d%ﬁﬁﬁE%Fﬁﬁ Code from the kéypa

If not, NO branch is taken to block 720 where the
cellular call is maintained as loﬁg as possible. 1If the
user has selected call transfer; YES branch is taken from
decision block 716 to block 718 where an attempt is made
to transfer the cellular call to the cordless system.
Assuming the called party has "call waiting”, the
transfer is attempted by placing another call on the
cordless system and waiting for the called party to
answer. Thereafter, the path returns to decision block
704. ' |

In summary, a unique cellular cordless telephone has
been described that may be advantageously utilized for
making both cellular telephone calls and cordless
telephone calls. Whenever the cellular cordless

15

20

telephone is within range of the cordless base station,
telephone calls are preferably originated on the cordless
system, or if currently in process, are transferred to

30 the cordless telephone system.

35



bet ween the calls nmay be nade pressing a pre sel ected key 35 or set of
keys on the keypad. -14 - CEO00058R Returning to decision

bl ock 604, if a call has not b€en received on'TTETTRnnrﬁﬂﬂ}ﬂﬁﬂHﬁaﬂ NO

branch is taken to decision block 606 to deter been
originated on the opposite system |fnot, m‘mmmﬂ ”B ﬂ&?ck to
deci sion block 604. |If a call has been orLglnate te system
YES branch is taken from decision- bIock 06 to decision block 614 to
determine if the user wants three- way | inking, as described herelnabov%gz
Referring now to Figure 8, théere is phhyslsrated a 10 flow chart for th
process used by the CCTs 100 and 20077 Firgures 2 and 3, respectively, for
automatically transfering between a cellular tel ephone call and a cordl ess
tel eghone call. Entering at block 700, the user activates the CCT. Next at

bl ock 7 a cal n syst ens.
Pr oceed%g from: gl ocl%%@tedc%’g%?g?%nt%ﬁ%gﬁ%%wgﬁ k}'?sah\ége to-
: determrﬂ£¢¢thégc§ﬂlh01Qﬁ(ﬁﬁ%@@h@nénQQkiﬁxﬂﬂﬂQ§%#%$%¥eﬁﬁdlpf so, YES

branch ienhifgkenst e £dacica1am 1 #cke T8Bhbaed e a‘éuneﬂd éaediessCCT is still

t hi f _th rdl b t | it d
't S0, VERPEPARER FalLAN R (L ERSECERS, GHhas ARHLo | happel gt oy

cor diiessbaseephandons dmtpltﬁd reoge telephons dlami;limee safhdl aed 1 NQ@branch
s takend£gMdsceh Ui ke diifr i 8ing: | -

' . a cellular telephone 1nclud1ng an antenna, cellular _
transcelver means coupled to sald antenna for communlcatlng _-“J
cellular telephone calls on cellular radlo channels, and “

15 control means coupled to said cellular transcelver for
maklng and rece1v1ng cellular telephone calls, and cordless
transcelver means 1nclud1ng an antenna for communlcatlng
cordless telephone calls on the cordless radlo channel, andzi’
said control means further being coupled to sald cordless |

20 transcelver means for maklng and rece1v1ng cordless
telephone calls.,l_
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25 'decision bl ock 710 to deternine if the user has sel ected transfer of
the cordless call to the cellular system(e.g., by e néed
code fromthe keypad). If so, .YES branch is taken to b ﬁm”ﬁﬂf wher e -an

attenpt is nmade to transfer the cordless call to the c l !!“m,mﬂ
by

Assum ng the called party has "call waiting", the tran
pl aci ng another call on the cellul ar _Ystem and waiting for the called
party to answer. Thereafter, the patlhtr&turns to decision bl ock 704.

t he usgk has not selected caII transfer, NO 35 [err] CEOO058R branch |s

t aken eci si Iock 7 ck 712 cqr.dl es
mai nt a%ned 1Oty & BOSSFéQSSSR erﬁ)hogn? gégfépg %I oc%aﬂf‘zaiﬁ f the
cal | i furthegn irludingefsrsyshomsiNg brearns fort argrosdngeiaidn 5 bl ock

706 toc@qtl%rl@rnetéfeéﬁgngcznhs s%tc'cHd Wié\%fhéaﬂQSngf £bhe erRlllgd Blg base
stations (e.g gnal quality is good%'f $%€ YES branch is taken back to

deci si &8} m@dﬂ(ﬁﬁs | Fr@RECeEYers Mean efdFsEnBousing Jmeapse

stgt i oagxcma:b:rg’alrmz‘]grss éahﬁacEwM| §I<gt$uxbiédkt50§atxd aniﬂml .lBI on b: FCk
716 to_determne,i e_user s sel ecte a cellular call to
t he coF‘&%@fg saﬁ‘% e?‘ﬁ{‘g aec°8y Z’ﬁtugﬁ"r% me%’&%dgﬁérf?nd%re’g g% Ciom t he
keypadponneatmir mGubs anohpiledt &lcersaisd toxRless whensceliverinedans call is
mai Nt ahRed Rfdtd B BESEbBbled td faid first connector means.

3. The cellular cordless telephone according to claim 1 or
2, further including display means for providing a first
visual indication "_of a cellular telephone call and a second
visual indication of a cordless telephone call.

4. The cellular cordless telephone according to claim 1 or
2, further including display means for providing a first
visual indication of the availability of one of the '
cellular radio channels and a second visual indication of
the availability of the cordless radio channel.



15 user has selected call transfer, YES branch is.taken from decision bl ock
716 to block 718 where an attenpt is made to transfer-the cellular call to
the cordl ess system Assuming the called party _has "call waiting", the
transfer is attenpted by placing another call on the 20.cordl ess system and
waiting for the called party to answer. Ther ea“mumllmmnm turns to
deci sion block 704. In summary, a unig cellu phone has
been described that nay be advantageou3%§ Utilized for 25 feking both
cellular tel ephone calls and cordl ess tel ephone calls. Wenever the

o
cel | ul ar scor ql ¢35 el £PNOREAL 8B LBIRGIUIAR AlcRELAET ILess Pask, Shati On,

tel ephong calls are preferably OFI% €ss system or
curr ent | $hPnPFESEHNG F LA iRAnsFBFEPR L SAMPEHELIRG 8] Baddsetepid system

35 sd aua&loi‘S sllutcihlnd\ mehhsl 2espondicsas ﬁ@lmncoﬁﬁ&-dx&lﬁe&@nﬁbrl al
r n r r
Lo nlof Bt oA SPEPIGI ST bR aRbRTiel Hoddd LooRRR kSRl G, ool v 2

radi o chdnﬂehgt)fceilmabatselspaphsnc@dllrﬁ and cr:@upbieghsne.d Hotdimss sai d”
cel | ul ar ¢eahdlRSS,d2! KPRREer 60BRE S Matase el A§ Eskaphane eaﬂ;&%ﬂa an

5

antenna, cellular transceiver neans coupled to said antenna for .
connun|c894ﬁ§°cellular t el ephone calls on ceIIuIar radi o: channels and-
10 . .

6. A cellular;cdrdless telephbne according tb any one of
the preceding claims, wherein the antensa of the cellular .
telephone is a first antenna and the antenna of the o . &J
cordless telephone is a second, separate antenna.
7. A cellular cordless telephone accdrding'to any one of
claims 1 to 5, wherein the antenna of the cellular
telephone is the same antenna as that of the cordless
telephone.
20

30

35 ' '



15 control neans coupl ed t ox sai d ceIIuIar transcerver for making and
recei ving cellul ar tel ephone calls; and cordl ess transcei ver nmeans :
including an antenna for communi cating cordl ess tel eghone catts—or—the -
cordl ess radi o channel, and sai‘d control neans further

said cordl ess 20 transcer ver. neans for making and rec @ﬂmm&mﬁuﬁﬁﬂ!

t el ephone calls. 25 30 35 * C L M

cordl ess tel ephone according to claimT, ﬂurther |nclud|ng first housrng
neansripr encl osing said cellular tel ephone and second housing neans for

encl osi g ai dy GREh8aS ole' YRAINEE 1 f520S 1AL a3l 1UST D0cBRR0S ar

including first connector means coup id contraql. nmeans, and said

second mmﬁﬁ¥@ﬂ%%§n§eﬂﬁ8hmﬂqu¥%EoﬂﬂncﬁﬁhS&PBFenéaﬁ§%ﬁﬂkﬂ%thée?ép@e

cordl ess tdflBCehdch GBEY eFY teéiﬁérbﬂdnEOCEQlcanb.eqbrte)-wlébieast
connector nmeans. 3. The. %fllular %S§§lgghsphone according to claim1 or
f

2, furtma5?$ﬁ$ﬁﬁ?natafg éf%ﬁﬁﬁr rovi a first visual indication
of a cellular tel ephdrctiad arfinstecdhd ofsgaid sgldarlam telapbond ess

tel ephone &g . o sIl?..Q %%wags cpsfbgRsnbelaphong e dewréa claiml or

2, further |nclud|ng play neans for providing a first visual indication
of the av@¥enfeles Gﬂ éﬁgqﬁnqqm cellular radi o channel s and a ‘second
vi sualig ndi cati on attehptdd} |tdi briginhtehsaddr diest redib; candnel .

attempting to originate a second call of said
cellular telephone call or said cordless telephone call in

A said stored pre-selected sequence when said first call can
not be successfully originated.
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- 18- * C L M S *5 A ceIIuIar cordless ,tel ephone accordlng
to any one of the precedlng clainms, further conpr|S|ng a handset, and 5
audi o switching neans responsive to said control neans for counl|ng sai d
cellular transceiver neans to said handset during cellular telephone calls

and coupling said cordl ess transceiver rreansc“mmmnw“ ﬂmgurl ng '
cordless tel ephone calls. 10 6. A cell according to
any one of the preceding clains, mhereln the dnténnd of the cellular

tel ephone is a first antenna and the antenna of the cordl ess t el ephonel ik a
‘second, separate antenna. 15 7. A cellular cordless tel ephone accordlng to

oy one g, ok EniPeod fof sEORRP D) ARl Bl fleiAenf Loty 4e'£7100° 1,
C L 5M ce$Slulak coxadiessdteflephiogiendthaty can oppoatveas spners;ehead:teldiar
cor dl esspLElRRINe ddPf 62Nc8119193 SR SSid 1l &éiésﬁea% calls
stored thereln, comprlslng., _ N -
accepting an incoming telephone call when said
incoming telephone call matches said s;ggedlp:efe;red call; .
10 and

ignoring an incpming,teiephbne-eallfkhén-said
_incoming telephone call does not match said stored

preferred;call. R o S . : _LJ
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5°call .and .a cordl ess ‘te] ephone call in a pre-selected sequence stored
thereim conprising: selecting a first call of said cellular telephone cal
or said cordl ess tel ephone call in said stored pre-sel ected sequence; 10
attenpting to originate said first call; and attenpting to origi

second call of said cellular tel ephone call or said co call -
in said stored pre-sel ected sequence V\Ih@_lh%&i_d first cﬂ"lﬂﬂﬂ“{ﬂ'@ﬂﬂ)ﬁl
successfully originated. 15 20 25 30 35 9. A nethod* of¢ recem *
inconmigg tel ephone calls in a5 cellular cordless tel ephone that can
receive a pre-selected preferred call of cellular or cordless tel ephone
calls stored therein, conprising: accepting an incomng telephone call when
sai d i nconmi ¥ t eTRBNBSENCH |2GRPERLRIsEPdCLRdMF p % taftudipg the

i gnoring arsteégenoig tel ephone call when said incom ng tel ephone call does

not match said stor%%ﬂ@égégﬂgdsgfélinégnggzielephone call when

' ignored by said cellular cordless telephone; and
accepting a subsequent incoming call when said

subsequent incoming call matches said stored preferred

10 call.
Y,
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30 35 - 21 - . * C L M S * 10 The met hod according to clalm ,
.9, further including the 5 steps of: forwarding said incom ng.tel ephone
call when ignored by said cellular cordless tekephone*”‘ﬂ”ﬁEEEE?Tﬁg a "
subsequent incom ng call when said subsequent in “es sald i
stored preferred 10 call. 15 20 25 30 35 Em‘rml\m “mn
11. A nethod of receiving a second telfﬂhone cal Elng a5 5irst _
tel ephone call in a cellular cordl ess tel ephone that can origi.nate and
receive cellular and cordl ess tel ephone calls in response to input-sigjﬁfs
fromtel ephone input neans conprising: generating a perceptible i ndi.catton
that said 10 econgﬁtel ephone call has been received; nDnltorlng sai d
telephoﬁklrn d regeieing, adaeernch &8 %1 ing GRhL: dysdng a

first telephone call in a cellular cordless telephone that
can originate and receive cellular and cordless telephone
calls in response to. 1nput 51gna1s from telephone input
means comprising: - . S :
generatlng a perceptlble 1nd1catlon that sald
10 second telephone ‘call has been ‘received; _
menitoring said telephone input means for a first
predetermined input signal; and ' _
accepting said second telephone call in response to ~/
detection of said first predetermined input signal. |
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‘accepting said second tel ephone call in resgonse to detection of said first
predeterm ned input ‘signal. 15 20 25 30 .. C L M S * 12.
The net hod according to claim 11, further including the steps of:
nonitoring said tel ephone input neans for a second prede ' '

signal; and 5 three-way linking said first I“II“H"HMEM"IWd
said second tel ephone call in responsgi.o detection of sard Secon s, *
predeterm ned input signal. 13. The nethod according to claim 11, further
10 i Rg) uding the steps of: nonitoring said tel ephone input neans for a

t hi rd predet er m ne@, i NPPhe $hetRbd adBerdini! tohélagmbel yagaheai d first

t el ephone call .ang said second,tel ephone call in response to detection of
said third 15“01!3‘2%8&%% ¢fput signal . -24- C L M S*

14. A method of aut omamopdtdringrsaid ftelephaneiriput mexpisofor aal | bet ween a
cellular tel ephone s m_ag . I .el.ephone systemin a cellular
cordl ess tel §g?ﬁb‘h§ pl)é%te%ermnge&‘ 188{19 sgéﬁaf’eé&?
three-way linking said first telephone call and
said second telephone call in response to detection of said
second predetermined input signal. '

13. The method according to claim 11, further
10 including the steps of: _ |
. monitoring said telephone input means for a
third predetermined input signal; and .
switching between said first telephone call and
said second telephone call in response to detection of said third
15 predetermined input signal.



. that can originate and receive cellular and cordl ess tel ephone calls in
response to input signals fromtel ephone input neans conprising: 10

determ ning availability of the cellular teIephoﬁe—sys%eﬁ%aﬂd—%he—eordIess
t el ephone system nonitoring the quality of said t

transferring said tel ephone call between said cel Iﬁﬂﬂm ill rﬂju?ystem and
sai d cordl ess tel ephone 15 systemin Té% n§e t quality
of said telephone call. 20 25 30 35 * C - S * 15 The —
met hod according to claim 14, wherein said cordless telephone systen1'fgsg

includes a cordl ess base station 5 radio, said.cellular tel ephone system
includes at | east bae cal meuhodxnﬁaamtmmanlcadag,umahsﬁnxtfn@paof

moni { O8] ng o fieiiab | X9 pRRivbdiPl £ROODE, £aL tb?%k)lh%hone SOUfPafh o ;d,o

nmonitoring t Sl gna strengt t he cor ess Hse ST
and the c&andkgsHaselephone, sHetemi b0 ascethulam wcﬁm dtetepboneai m:

14, wher eithafi ¢hs 068k g3 natel emwrleeéé/ﬁenbemhuﬁes a&xd?(b’&ﬂ&ﬁés@ase station,
radi o, said.cellular te Iephone stem i ncl udes _at 4} e 15 cel lul ar
Fegp: 5.

base st at ic6it SRS ﬁﬁ 1S,itq ?ﬂs?r%ﬁs+BPPFn§l§¥ EPhorRlegppne
bet ween aunpdunmeanslephmnasnmgen1and

10 determining avallablllty of the cellular telephone
system and the cordless telephone system, _

monltorlng the quallty of sald telephone call; and-

transferrlng said telephone call between said : g;

cellular telephone system and sald cordless telephone

15 system in response to a change in the quallty of said
telephone call. ' ' '
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a cordl ess t el ephone systemin response to a change in the quality of said
t el ephone call includes the steps of: nonitoring sald—%e+ephene~anuL~ﬂEans

for.a 20 predeterm ned input signal; and transferring Ie hone cal |
between said cellular tel ephone systen1and sai d cordle Em !H
tlon
*

In response to a change in the quality sai d tel epho
of said predeterm ned i nput 25 S|gnal T Sai d telephone |nput neans
35 P ot

%:‘ 15. The method according to clalm 14, wherein said

cordless telephone system includes a cordless base station
5 radio, said cellular telephone system includes at least one
cellular base station radio, and said step of monitoring
the quality of said telephone call includes the step of:
monitoring the signal strength of the cordless
telephone base station radio and the cellular base station
10 radio.

16. The method according to claim 14, wherein said
\J} cordless telephone system includes a cordless base station
radio, said cellular telephone system includes at least one
15 cellular base station radio, and said step of transferring
said telephone call between a cellular telephone system and
a cordless telephone system in résponse to a change in the
quality of said telephone call includes the steps of:
monitoring said telephone input means for a
20 predetermined input signal; and
transferring said telephone call between said
cellular telephone system and said cordless telephone
system in response to a change in the quality of said
telephone call and detection of said predetermined input
25 signal from said telephone input means.
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