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-1- DUAL-WEIFSBAtELLI TE/ CELLULAR PHONE ARCHI TECTURE W TH "’%%1%?%
SEPARABLE MODES BACKGROUND 5 The present invention relates
to a wireless tel econmuni cations system More particularly, the present

I nvention relates to a wreless comuni cati on systemthat is capable of
communi cating over a local cellular/BCS air interface or, alternatively, a
satellite air interface. Dual -node satellite/cellular phones are well-known

i " |t hle & SATHLLA'E CEUIALARPHONE Anmmchw%twwn‘n
cel lul ar node or |n.m“ b?m such phones are
relatively | arge and heavy corrparie{§ W ordi nar yE§eI | ul'ar phones. This is

especially true, now that cellular technology is producing cellular
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the components required to communicate over the satellite air interface are, in general,

much larger than those required to operate over the cellular/PCS air interface. For _
example, the directional antenna in a satellite telephone is large so that it provides the
directional gain needed to help overcome the poor link margin that is characteristic of
20 satellite signal transmissions. In addition, satellite telephones and/or dual-mode

cellular/satellite phones contain relatively large power amplifiers and batteries, which
are also needed to help overcome the relatively poor link margin. The added size and
weight due to these components make satellite phones and/or dual-mode phones bulky
and cumbersome to carfy.

25 Previous attempts have been made to reduce the size and weight of dual-
mode satellite/cellular phones. Some of these efforts have focused on developing fully
integrated baseband chip sets that incorporate the functionality of both terrestrial (i.e.,
land-based cellular) and satellite modes. However, such designs are still relatively
bulky and heavy, as many of the above-identified components required to communicate

30  over the satellite air interface are still required outside the baseband portion of the unit.



-2- In U S Patent Application No. 08/ 756,709, "Satellite Conmunications
Adapt er {wwoe8/53@44 ul ar Handset,"” sone or all of the heavy,pqxousse/1izbensi ve
satellite- node conponents, such as the directional antenna, the battery
and the power anplifier, are maintained in a satellite signal relay device,
which is physically separate fromthe 5 dual-node satellite/cellular

tel ephone handset (i.e., the man-machjne interface). Therefore, the handset
itself remains somewhat small and it weight. In the satellite- nobde, the
dual - node satellite/cellular handset transmits and receives signals to and
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whi ch pitise/orbétingosapallite etwark!l | ul ar servi ces. For exanpl e, a dual - node,
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additional cellular link. As the link margins associated with satellite signals are already

inherently low, as mentioned above, a user, under certain conditions, may have
difficulty achieving a good quality link if, in addition to the already low link margin

20  associated with the satellite link, the interference levels and distortional effects present
in the local cellular environment further degrade the communication signal. Under
such conditions, the user may wish to have the option to place or reéeiw{e a satellite call
directly, and to avoid further signal degradation caused by a local cellular/PCS link.

Another consideration is that satellite subscribers expect to have global

25  or near global coverage. Yet dual-mode satellite/cellular systems in which the satellite-
mode relies on a cellular/PCS link run the risk of being operationally limited to regions
which provide compatible cellular services. For example, a dual-mode,
satellite/cellular phone that is compatible with the GSM standard used in Europe could
not be used in either a satellite or a cellular mode in the United States, since the United

30  States employs the AMPS standard, as those skilled in the art will recogrize. Even if



-3- the ag‘g,éﬁg §w4tat|on coul d be solved, a local cellularl Eﬁﬁtﬁ%&i JPéor (or

regul at or may obj ect to having the cel l ul ar/ PCS fre used
for relaying information to the satellite signal relay device, since this
may cause, under certain conditions, interference to the |ocal cellular/PCS
network. 5 Clearly, a need exists for a satellite/cellular
phone systemthat allows a user to pl&#se either cellular calls or satellite
calls through a Iightweight satellite/cellular handset. Alternatively, a
user musthebové BinftatiGiecaidd be sdlvéd) aloddl eeBithePCS operatdr!(6r dgulktay bddy)

st and- aloneogﬁpt., sel f-cont ai ne G% unit, wherein the connunlcatlon 5|gnals

are not Bay tochaying the eelinla/ PGS fregyengies eused for relaying|informefion ts, nor
subj ect to rfer and/ or.di stortion.,that resent in the
| ocal {I\e {%ﬁﬁﬁ ﬁ\ﬁPg‘gﬁ‘?ﬁ’E rfg’v’cﬁu‘f"t"l;?e cﬂ“ﬁ%r‘@d%%mtb&ﬁet ter ensure
t hat theuﬁ&f t r @@gﬁeﬁ% gl obal or near global capability.
SUWARY 15 e/t theeeal deﬁﬁlhror I ngl yxI it is an objective of the present

i nversti on to provi-@keaslydaaked emstefors;asaedumeloenﬂei phonarsy$teithatdilons syst.em
that allows the user to place ordinary cellular or satellite calls through

a | i ght weiegte Plass gitlar, cetltﬂat galhr%tsmetht%?lbdtwsh aflighfeightsateilite/calilat i on to

oor to Dutig " AREFavay. ol e fiufipataf ol bty BUDE SR R0 Bhrofan £7° 1N
sel f - cong@ghdraléns #. &), kelf- @oﬁtﬁh&i)hﬁxﬁte wheidin tHe cdfEminfddtioh bighsls)aed n@tnot her

obj ective of the present I nvention to provide a dual - node,

satel | i teﬁneqtltmw u(cme;hh;h@rrelﬂs losakeellulan servises oz sulbjeet tg lintoeferenee near

glo ser etherth ellu node isS co ible with the
I ocgllao ce &‘Sé:ﬂf& present in the focal h‘aﬂﬁ’é \Aﬁﬁhﬁﬁ@”ﬁs pect of
the pr essﬁte is%ewteramértets&er:ﬁa%@fmeﬁe sat%ﬁbg% ﬁ{b%l afidagved by a
systemthat conprises a cellular telepho andset a secondary

t el ephonglobBb¢dpabitiey.cel | ul ar tel ephone handset and the secondary tel ephone
i nclude a short-range, |ow power transceiver. The system al so includes a

short-range, | ow power telecommunications |ink which directly couples the
cellular tel ephone 3 0 handset Wcondary t el ephone.

15 _ Accordingly, it is an objective of the present invention to provide a dual-
mode, satellite/cellular (PCS) phone system that allows the user to place ordinary
cellular or satellite calls through a lightweight handset.

It is another objective of the present invention to provide a dual-mode,
satellite/cellular (PCS) phone system that allows the user to place a sateilite call

20  through a stand-alone, fully self-contained satellite telephone unit if desired.

It is yet another objective of the present invention to provide a dual-
mode, satellite/cellular (PCS) phone system that helps ensure giobal or near global
service regardless whether the cellular mode is compatible with the local ceflular
system.

25 In accordance with one aspect of the present invention, the foregoing and
other objects are achieved by a system that comprises a cellular telephone handset and a
secondary telephone. Both the cellular telephone handset and the secondary telephone
include a short-range, low-power transceiver. The system also includes a short-range,
low-power telecommunications link which directly couples the cellular telephone

30 handset and the secondary telephone.



-4- I n accordance with another aspect of the present invention, the

f or egoi ngwanel/gsedaer obj ects are achi eved by a systemthat mempsosaessa
cellul ar tel ephone handset and a stand-al one satellite tel ephone. Both the
cellular tel ephone handset and the satellite tel ephone include a
short-range, |ow power transceiver. The systemfurther 5 conprises a
short-range, | ow power telecomruni ca_&_ons link coupling the cellul ar

t el ephone handset and the stand-aloné satellite tel ephone ‘I n accordance

wi th yet anot her ect . of th sent |nve tion, the fore and ot her
obj ects are achi e?%g %‘aﬂ%ﬁﬁﬁ %ﬁeﬁég@gﬂ"gﬂu@, ‘ﬂ? ﬁ?‘gg‘?é?%phone

handset 1old mt es I ncl.udes
neéaﬁés]g?ﬁr ﬁfgﬁt at??élg?ﬁe ng aﬁsahégrt- r@%@g’ oW pgﬂl/e@ﬂﬁg conmuni cfat i ons

| i nk betng antandalmel atellite tdleghont.o Bothhthe delbtlaraeliphdie Imndsed and tiee satellite
t el ephone. BRI EF DESCRI PTI ON OF THE DRAW NGS The obj ects and advant ages of
the i nvé#ﬂl%temphpnmcmeérsb%ﬂang?y lowspewarirangceiver. { by fugthieni | ed

of e GRPei £ SISkt ke, e ity ookl @%@M&%@@Ssd?ggm

of the itd1ésHone hardsehardemb stafid Qfonk RGteRitd @ldphése.and cel | ul ar/ PCS phones. in
accordance with the present invention. 2

DETAI LED DESCRI PTIImeCm@amarm&wt awhcrmpeoobf ﬂ!e@reswewtmnx\/lhel now be
described with rgﬁ_@t fo the f % in whic |ke art ﬁ%ldentified
wi th t hdotegpine and oMer ohiects re. achisved by ap apparpyas sesycelly ept embodi ed
by the e@ﬁ’? er CS phone
105 andQ% E&%‘iég{r]atﬁﬁgﬁwg%gf Fatﬁ&x&é&ieﬁ%ﬁ?al'ﬁfgﬁﬁst an%ﬁgﬁ%lgieégat ellite
phone 1ifkaas forkespablisiins h shdrt-yanpe plovapederf telecomaaticatidns link Betweehfike :

cel | ul ar/PCS %Elone 105 and the stand-al one _satellite phone 110 are capable
of bei ngelar chiandsct aad thestandyalops sptellitetelephoBgnpl e, the cel I'ul ar/ PCS

phone can be used to pI ace or receive cellular calls through a | ocal
cellular service, as represented by the cellular base station tower 115.

Simlarly, the satel | BREEPDESCRIFITON OF THE DRAWINGS
The objects and advantages of the invention will be understood by

15 reading the following detailed description in conjunction with the drawings in which:
FIG. 1 is a diagram of the dual-mode satellite/cellular phone system; and
FIG. 2 is a diagram of the internal architecture of the satellite and -

cellutar/PCS phones in accordance with the present invention.

20 DETAILED DESCRIPTION
The various features of the invention will now be described with respect
to the figures, in which like parts are identified with the same reference characters.
FIG. 1 illustrates the concept embodied by the present invention,
wherein a fully operational cellular/PCS phone 105 and a fully operational, self-

25  contained, stand-alone satellite phone 110 are kept physically separated from each
other. Both the cellular/PCS phone 105 and the stand-alone satellite phone 110 are
capable of being operated independent of the other. For example, the cellular/PCS
phone can be used to place or receive cellular calls through 2 local celluiar service, as

represented by the cellular base station tower 115. Similarly, the satellite phone 110



-5- can R, d5Hgag 0 place or receive satellite calls with a satellite

t el ecommuni cati ons network, represented by satellite 120 PE/ES9%BAIIP,

il lustrates that a short-range, |ow power conmunication link 125 is

mai nt ai ned between the cellul ar/PCS phone 105 and the satellite phone 110.
5 Wen the satellite phone 110 receives an incomng call (i.e., when the .
satellite phone rings), the cellul ar3-PCS phone 105 will al so receive the
call, through the satellite phone 110, which essentially re-transmts the
cal | f cambe hsedsatplddeidraedeiv® dateltith ealtsowith h antefitSiefdeommubfationer t he
short-range, | ow power compunication |ink 125. Thus, a user can choose to
answer B¢ fkn@emswavéml{%l% | with the cellul ar/ PCS phone-.105, or

choose 10 to a 2 ' ' S | lite Il with the satellite phone

110, as it s a fry AsbinbabA i SAbRrhd 167 phud fotbisinding | G

mai nt ail25 idwhainedhediawedl te 2LMA/PAS phéde/105 dndithe Htﬁlfiﬁgﬂ‘{ahfﬂ@. situate the
i rec

satellite phone 110 at or near a |location having a r I ne-of -sight to
the® oMhan the satgllise phane 11Pgecaivss asincoping calt (itehowhencthe satellite/plidrieon i S bei ng

di 1 .0 110 b I d
W ndow g Sis Sl RS, P 105 WinGlso Pt e Fil dRicheh thesablie pbose
out doon 0, ¥hien tlefliatty - RlRAfs MOcdPHoR e iR 128% MU TRRM P Ched Lo 2

stationary or senm -stationary object, such as the user”s Del't;-so the user
can avphehecH)S gvenghe storsrangejHaw-povlek goranivaichiidreligh 2’ THES, aRlder &G an
I ncom satellite call, the user, as stated above, has the 2 0 option of

answer FERPSE 2 ansyyes the, ceming safellgte call with the F@Wﬂp@?$?hﬂmhlﬂé 50rhclt003©ur s e],c )
hig | ] | / 105, 4 it hin,. t t
St | B e BRotiithe AURE WIS e B8 HhopE 1 e i g Bk 881 OE° e

| ow poventainedsimidsalbh@tnit. Nk 125. The user may find it desirable to use the

cel lul ar/ PCS phone 105 to answer the incom ng satellite call for at |east
two reasons. Fir 3% ordendo pgintaig dhe bstpospible sigmh qualdy, it is preferableo | e t han t he

satel | | e 0,.,1n t the cellular/PCS phone 105 is relatively small
and || é‘i‘;&ﬁ%&?‘.eﬁi‘&?&%ﬁ m_ﬁaé?;!é\eiﬁﬁ 'P@siaam&i 1555k hgmtn:lahb@ the e

conf or e bflelli ] : : ; . ikely to
generate ;l‘gsi g?li ff%:zgntpgﬁgﬁ ey(’)fl %gg?&eﬁtn ?ég‘x@?x’l?sf%ééﬁ%gﬁ%]dd aor‘#ﬁégephone 105
r ah at eatellite phonet116 mdy bopleced atior meartawimdlatve | If, drethp lodhee hadd) thewdi at es on-t he

order of 3 Q everal, watts of peak RF energy. Despite these reasons, the
user nﬁV‘sE’i‘ti py RS pgjng used outdoors, the satellite phone 110 may be clipped or

somehow attached to a stationary or semi-stationary object, such as the user's belt, so

the user can avoid carrying the somewhat bulky satellite phone 110.
During an incoming satellite call, the user, as stated above, has the

20  option of answering the incoming call with the cellular/PCS phone 105. Of course,
this is true assuming the cellular/PCS phone 105 is within the range of the satellite
phone 110, as defined by the characteristics of the short-range, low-power
communication link 125. The user may find it desirable to use the cellular/PCS phone
105 to answer the incoming satellite call for at least two reasons. First, the

25  cellular/PCS phone 105 is more mobile than the satellite phone 110, in that the
cellular/PCS phone 105 is relatively smail and lightweight. Second, the cellular/PCS
phone 105 should be more comfortable to use in proximity to one's face, as it is far
less likely to generate a significant amount of heat. In fact, the celtular/PCS phone 105
radiates milliwatts of power, while the satellite phone 110 radiates on the order of

30  several watts of peak RF energy. Despite these reasons, the user may still want to



-6- answer an incomng satellite call with the satellite phone 110, rather
than the agbbskRaks PCS phone 105, and the present inventi onp@gi8ighisdohe user
to do,this as the satellite phone 110 is, as stated above, a fully

sel f-cont ai ned, stand-al one unit. Wen placing outgoing satellite calls,

t he user, once again, has the 5 option of using the cellular/PCS phone
105 or the stand-al one satellite phone 110. In this instance, the

cel lul ar/ PCS phone 105 will transmt -&he comuni cation si gnhal to the
satellite phone 110 over_ the short-range, | ow power conmunication |ink 125.

The sat @nswer@ngpesmeing satelijte calk with theesatellita phone 1Qe ratherthan the ceHulapr bi ti ng

1 0 I - hi_ gh RE Iink. .10 .
et her FERGODRE .. A8 Aets B ayentinf Befait e ttes 4 AO 108 g tesatelite 1 e cal1
or whet Pﬁéné 110 B, aSdqsled GbERS BTy RIELINEAMR) dtahdlaRinkiubft, cal |, the
stand- afone satellite phone’ 110, in either case, essentially serves as a

radi o signal repedVhen placing duigoingsatsilite callsatheniset, ionge sgaimdias theet ween t he
orbiting gatellite 120 d e.cel ar [ PCS phone 105, erej :

Che' Sar BpReR Gt piilh e PBRRYRIRHSRe 145 G i Sanl-aiabe saebity PReckHBNdn1 05 15
over theyidbaYicl ' %% ' ; , QAT pan.tink 125,
FIG 2 ?ng's, |c%’dﬁﬁg%éeﬁ et a?? ?ﬁ{ixﬁ}eé%ﬁ%@ﬁ%xﬁlﬁ%t&@%?xg@t ure. orfﬁgﬁ%q%e "Pm ar/ PCS

phone 1GQateHiteiphdre HOldver dietshonednges longowbocenmaadicdtiontinkpi3sneTHel 0, in
accordance wth a preferred enbodinent of the present invention. As
i |1 ust r sateHite phenesldOayill then pesansmitithe siganktadbe ombifingsatellite 12019ves, an WM

205. Th . . . the user to-directly comunicate over the
satel | ?%%%%8‘&%@3%1 ng to use the cellular/PCS phone 105. The
sateplite phone 1X9héhé&ahe belluligshofie 165 alisk®to/plhée 4Lowlbsiag satenié cant enna

210; an I F/ RF nodule 215 that contains a transceiver (not shown) for

t ransmi toriwhgthen dt is gsesi toi nacpivsareincomingsatphlite call, she stand-alone satellitr bi t i'ng
satellite 120: a |logic unit 220 that provides.signal processin

capabi | FAPES 110, el hast cuselfilyiivestts dradiogigtalipeel. 53608 R cont ai ns
a uniqu h?rﬂﬁﬁﬂga i bely ' : ] ' ; L4 e phone
110 to Sglé%gnl ze, ?lggggséeﬁdgﬁlgmgg@)@gggﬁ%ﬁ%@%@ﬁ%t@ g“?ﬁ(ﬁ%%s ﬁgb%éat ellite
cal | s. NB©S; whetebihe sateliite phone I10ecommiumidatdsawvitththe eelhilfr/PGS Iphdrs 1056 -

transcei ver unit 235. The transceiver unit 235 is used faor transmtting and

r ec&Pvi MYCE gk e-dentified shertrangs, lay-pever oommmmicadion linkd2gver t he
Shors [ anoe, Lot N ARGRTRRe L gkl ey 1o o 1 ar PCS
cellular/PCS phone 105 and the self-contained, stand-alone satellite phone 110, in '
accordance with a preferred embodiment of the present invention. As illustrated, the
satellite phone 110 includes, among other things, an MMI 205. The MMI 205 aliows
20 the user to directly communicate over the satellite network without having to use the
cellular/PCS phone 105. The satellite phone 110 also includes a relatively large
directional antenna 210; an IF/RF module 215 that contains a transceiver (not shown)
for transmitting and receiving satellite signals to and from the orbiting satellite 120; a
logic unit 220 that provides signal processing capabilities; a microprocessor 225; and a
25  SIM card 230 that contains a unique telephone identification code which permits the
satellite phone 110 to recognize, receive and decode only appropriate incoming satellite
calls, Most notably, however, the satellite phone 110 includes a transceiver unit 235.
The transceiver unit 235 is used for transmitting and receiving signals to and from the
cellular/PCS phone 105 over the short-range, lbw—power communication link 125,

30  when the cellular/PCS phone 105 is being used to place or receive satellite calls.



-7- Fl G)ﬁ gl S0 |l lustrates that the cellul ar/PCS phone 105 contains an
ant enna 2487%3#* F/ RE nodul e 245, which includes a transcBFTES¥HIY shown)
for transmtting and receiving cellular/PCS calls to and fromthe |ocal
cellular system a logic unit 250; a mcroprocessor 255; an MM 260; and a
SIMcard 265. In contrast, 5 the antenna 240 in the cellul ar/PCS phone
105 is not as large as the directiongl antenna 210 in the satellite phone
110. Likewi se, the IF/ RF nodule 245 is not as |arge as the | FIRF nodul e
215, because the ¥i6. Bals@imk@atésthat R Teihr/PCS phbhe 105 cdhdihs fpVer _
anplifiers that the satellite phone 1 10 requifes to overcone the |Iow |ink
mar gi n atennai240panBORE meduwle 243, whick inchides o tiahsceivat Glot shewmifone: 110, the

SIMcard 265,. 10 i nst.al | i e.cellular/P hon 05, contains two

uni que TANSEHIDE apd recenting ?5&‘1’4’@#‘%%@@ a#‘ikngm 'ﬁ?ﬂ&ﬁgﬂ“@ SYStems @) | ul ar / PCS

phone s L0 i ' ' ' u cal |l s,

Wi e thECRiC R ool Bk 155 P MITE SN o ST\l 260 P oriam O o1

carg@ 23fie ahfexifia P40 i the celtnladPCS ghond 105 P60t o larpe 2t @l ditectioAsl antshagni ze,

recei ve. and decode i ncom ng satellite network calls through satellite phone
{

15 11210 inihe patellitphong 4 10+ Adkevepe, theli/REsneduim24S1ismot axlargreas the

communi (EIRE tfgdtte 215 veklp R 7R sl 443 heb 161 izt bR bt PG " 1°° 1°
shor t - @eficrs Gt BRRICIIRE @“C%‘Wfﬁ’ 1eQftirtd 10'ovirtBmelthe B BAL fiafidthi Ve

enbodi nmen the cellular/ hone 105 may i1 nclude a SIMcard 265 that
cont ai ndescribad ahoveurilspiin coatrastito (e satelkita tphona biQ, dre 81Mi eard1265, one 20

bscriber i ificati d 1J 1 it th | | ul.ar/,PCS, ph 105 t
" edfqn eated Bue seliler A0S oot 1, roRGhE sy anians SubsErben eEaNPhG ool | <
are thraeh i el dobhft (ECTRGHPOSoiRhe 11eisRLSke Soddflelleodt | TPI ETENt
ngle su alt the us

this si scri‘ber code er nati ve, pre-selects elther the

cel | ul aintGiGHg el vREPCSscallsewhile therseeshdrie thesatne a0 the dubsariteel | i te network as -
the 25 preferred network. Wen the cellular/PCS phone 105 is first turned
on, t heldgpfification epdg e SIMicard,230, thus permitting the ceiula/PeSiphone 303 thalso | f t he

br of or 1 ERORERG PRV 1 Qleod npomnd ol G Gpioerk B B oBRIRE Bt Ui
detyey M pRP  Ahdlih 8dEEEHNHA EMIIATPOS bhorke F5AhEIBMsS: trardscdiver Z70aVRld abl e, then
t he subscriber code is registered with the secondary network. The

transceiver 270 allows the ceilular/PCS phone 105 to communicate with the satellite

phone 110 over the aforementioned short-range, low-power communication link 125.
In an alternative embodiment, the cellular/PCS phone 105 may include a
SIM card 265 that contains only one unique subscriber identification code. The one
20  subscriber identification code will permit the cellular/PCS phone 105 to recognize,
receive and decode incoming calls, whether the incoming calls are through the
cellular/PCS network or the satellite network.
To implement this single subscriber code alternative, the user pre-selects
either the cellular/PCS network as the preferred network, or the satellite network as the
25  preferred network. When the cellular/PCS phone 105 is first turned on, the unit
determines whether the preferred network is available. If the preferred network is
available, the subscriber code is registered with the preferred network. If the preferred
network is not available, the unit determines if the secondary network is available, If it
is available, then the subscriber code is registered with the secondary network. The



-8- cellular/PCS phone 105 can then receive incomng calls on either

net wor k wwdnodssr@4dsane subscri ber code. In yet another alt efcgissogarson
enbodicment, the stand-al one satellite phone 110 or the cellul ar/PCS handset
105, or both, do not contain a SIMcard. In this case, 5 t he subscri ber
I dentification code(s) may be stored in the nenory of the corresponding
unit. Wth respect to the short-range, | ow power conmunication |ink 125,
this provides a nechani smover which™he cellul ar/ PCS phone 105 and the
satellite_pho 110 ¢ comuni cate Wi th one another. During incom ng
satel | i tceﬂﬁ@f/&gﬁwjﬁea? 355, carthen geceive dpcoming ealls op, rither aetyyork Withithe o | y
receive ; aﬂ%ssion fromthe orbiting satellite 120, downconvert
t he sigﬁgﬁsfgﬁﬁgggga . then renodul ate and transnit the signal to the

cel lul'ar handset dJqueet frivthet alremnativedrisodlimentk theAtand Aloriel satelljte pHomié ng . an
the cellular/PCS phone 105 will transmt the comrunication

t goi ||
g?ggg: n%xlé;%rttﬁmcellﬂmm' S handset 105ner both, danaticentsin 251N wcards niarfhisicase, whi ch,
e B S R gt ol e B R Rl [

comui cgfpion link 125 will be a radio frequency (RF) link and operate in
the 1SMfrequency baid at, approximately 2.5 GHz, although one skilled in

the art will readiWithwespectsto dlmsishoktaiangs, Hew-power ceammupicationlink 125, ukisd. -

Addi ti 1y, the m g I i | 20 itted at o

el at i vamgvilins BERRATAIR guer WEHY feceBharPCSpupus 10% Hiibe sulée Bhebor i ngl y.

the mi . . . ; Jenc
)T cilld 0 By e bl EILYHAGERCSIE By

bands, nor. subj 0 any o ence, , or tegulations

assQoi atsatlie ghoﬁdﬂbmewﬂr initistlyaycaivndis RFwarishévsionr feom dipecorbitingosatdiifte i cr owave
link in the | SM band al | ows the gresent i nvention to be depl oyed allgobal ly,
wi t hout k29edpwaeanvertithmsignal t basebagl, theggompdittatatand srgnsait thersignal te e | SM

band is I lajed.. Al.so in a.prefer erdodi nent. of the, pres
mverit SR Has Gt oyl B ol Bl i st IR g o et G,
cel | ul argaPesiIRPPES pRonA 105 WiErsRke the témBRARaidn Hgnit oher @ef I equency
hoppi ng schene to ensure a high quality conmunicatron |ink. However, one
ski | | ed domunkmication linki 125rte dheysatellitephane btﬂ;mhidpﬁnadnswﬂbcmm eztion 30
SNSTPS QL oS bind vo e ol ik 9b! "5 a7 e wel I -known in the art.

In a preferred embodiment of the present invention, the commumication - *'

link 125 will be a radio frequency (RF) link and operate in the ISM frequency band at*

approximately 2.5 GHz, although one skilled in the art will readily understand that

other frequencies could be used. Additionally, the microwave signals will be
20 transmitted at a relatively low power level, on the order of less than 1 watt.
Accordingly, the microwave link will not be operating in the cellular/PCS frequency
bands, nor subject to any of the interferénce, distortion, or regulations associated with
those frequency bands. - Furthermore, operating the microwave link in the ISM band
aliows the present invention to be deployed globally, without the restriction of local
25  government regulation, as the ISM band is unregulated.
Also in a preferred embodiment of the present invention, the microwave
signals will be transmitted between the cellular/PCS phone 105 and the satellite phone
110 using a frequency hopping scheme to ensure a high quality communication link.
However, one skilled in the art will recognize that other spread-spectrum selection

30 schemes are possible, and that such options are well-known in the art.



-9- Advan Iy, the frequency hopping sequence associ ate

parti cul a{rvgggﬁg%sat ellite phone 110 and its conpani on cel IPLﬁTé[F;,gIPfé:ggﬁandset
105, its uniquely derived fromthe satellite SIMcode residing in the pair,
thus providing different and uni que. frequency hoppi nhg sequences to each
satellite phone 110 and cel | ul ar/ PCS handset 105 5 user pair. This
feature mnimzes interference betweéh a possible plurality of such user
pairs when operating in close proximty to each other. Although the

f or egoi Agvmtsgmasiypﬂleffmlpm Impping deqieno® dssosiated Mitht £patitilag one phone

architecture, the concept of the present invention can be expanded to
i ncl udesaigliite phong 110 aad &xsemparion cllnlayfChhandsetd03) lsrwel)b@rl\@ﬂar/ PCS 10

phones, Tuitank SptdBE S SARRADAA Bhekehs. BOE ook BRRGR A WhohEs hac 1 1<

own s Ubﬁé teey hbpisiaf iséduendds em.%teuﬁe ?haﬂlé/ﬂﬁ é‘iﬂ%eﬂﬁlaivlf’@ 13hisE 1051 Ve

enbodlnen i s tha a user subscribing to several | ular services is saved
f r ofd haviengairo iy f3atuk nyinimizesyinierfetenpe betwetn a passxtﬂaphis&lits of Sachiyser | y,, the

dual - node ceél ul ar/ PCS, h?ndset 105 ma be 15 used in conjunction-with any
hi gh poRAFS WBSHPRATAUAS B FIoRe Predimity dp each-ofiete o car phone. OF course, the

cel lul ar/ PCS hand A&, ‘}ﬁﬁm\éq&eg%ﬁkldhg H&%H%%&gbﬁ a"&uﬁ g one or nore

secondary ceIIuIar es or power comruni catl on device over a

short-r mghte/mmamphene hnchkeca&epthe\cbwt yf the pedsemsidvention cpi esent i nvention
has been described with reference to a preferred 20 enbodi nent. However,

it will ernandedye 1F191“§E)B&P3¢fﬂatﬂ9 QWM@'HWHB mwaiich; the ﬂh@-faipde Fﬁ@%lali/PCSs possi bl e

to 0 n i c_forns ot her hreferred

TP RS R bR RE it fnt BF Mord hShadr BRMIATHREL * T o0 (1 g
from t hgheRid edchQf thd'6nd Hrviabie seBondhREcdMulir PhbRS 1R @Wﬁﬁd%sdrﬁ)ef Ilustrative
and shoul d not be considered restrictive in any way. The scope of the

i nvent i mntlﬁcagiommdby Thh edegpgage dé this Iah¢m8t;vcze3nbodna¢mes thahansdrhe pr ecedi ng
descripti.on,. .and al tions, and equjyval ents which, f wi thin the range
of "t he- tytaPiaRE e Severa Foliilat SRR shd o Faiae o physicaly catty

multiple cellular handsets. Similarly, the dual-mode cellular/PCS handset 105 may be

15  used in conjunction with any high power communication device, for example, a car
I. phone. Of course, the cellular/PCS handset 105 would still communicate with the one
or more secondary cellular phones or the high power communication device over a
short-range, low-power link as previously described.
The present invention has been described with reference to a preferred
20 embodiment. However, it will be readily apparent to those skilled in the art that it is
possible to embody the invention in specific forms other than the preferred embodiment
described above, and that this may be done without departing from the spirit of the
invention. The preferred embodiment is illustrative and should not be considered
restrictive in any way. The scope of the invention is given by the appended claims,
25  rather than the preceding description, and all variations and equivalents which fall

within the range of the claims are intended to be embraced therein.



1. A communi cation system conprising: a cellular telephone handset which
communi catveyswidsh a base station on a first frequency banqlc@nﬁgg/mbydes a
short-range, |ow power transceiver; a secondary telephone including a

short-range, |ow power transceiver, and 5 a short-range,
| ow- power tel ecomunications |ink whi ch directly couples said cellular

t el ephone handset and sai d secondary ¢e| ephone, wherein said short- range,

| ow- povver tel ecommni cations link opé ates within a ﬁﬁsﬁﬁ@ﬂismﬂ@yd band.
10 The system of claim 1. wherein said short wer

tel econwmg‘aﬁ% ERI$‘S a | ow power m crowave |i nklwﬂgg“‘w claim
2. wherein said second frequency band is in the ISMb ' he
systemof claim1l, wherein said cellular telephone handset conprises: an

| FI RF npdw &ﬁﬁﬁn’@@ﬁﬁﬂ&jﬂs&ﬁtmﬂmgiai d first frequency band with said base
station, wherein said base station is part of a conpatible |ocal

cel | ul ar/ PCS serva cdlularrtdlegmne handset includings shortaraige, dnwepoweng

[ degt [ f{rcatl.on information that permts said cellular telephone handset to
rec Eellular calls thr ough the |l ocal cellular/ PCS serw ce and

calls through t he, 868849 rt&eﬁﬁngmftg?ggshoﬂ_m}%d RUSBEN handset ¢h 1, Wwherein

sai d secondary tel ephone’is " SUBSTI TUTE
SHEET and. The system of claim1l, wherein said secondary tel ephone is a
car phone. 7. The system of claim 1, wherein sal d short-range,_ | ow power

5  tel ecomuni eamréﬁ@gm Tow-pwerelesommunications iak KRPIHOHRCHY COBRIES wi t hi n
said Se&g@ﬁjfﬁ‘ﬁﬁ%ﬁ@ﬁ%ﬂ% se g.}x%saxdl&%g&&ﬁ'gttfiﬁh%ﬁmd aim7 further conprising:

a first card ai ne I'n sai ar tel ephone handset, and 10
a gecond SIMcard contained within said second tel ephone.

2. The system of claim 1, wherein said short-range, low-power telecommumcatlons

link is a low-power microwave link.

3. The system of claim 2, wherein said low-power microwave link operates in the ISM
15 band.

4. The system of claim 1, wherein said cellular handset comprises:
an IF/RF module for communicating with a compatible local
cellular/PCS service; and
20 a SIM card containing identification information that permits said
cellular handset to receive both cellular calls through the local celiulat/PCS service and

calls through the secondary phone.

5. The system of claim 1, wherein said secondary telephone is a cellular handset,/

25
6. The system of claim 1, wherein said secondary telephone is a car phone.
7. The system of claim 1, wherein said short-range, low-power telecommunications
link operates in a frequency hopping mode. \/

30 '
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wher ein s%(ggg,gﬁ%t and said second SIMcards define a frec %198@9%8! ng

sequence. 9. cellular/satellite communication system'c I'strg: 15

a cel:lular tel ephone handset which comuni cates witha baseé station on a

first frequency band and includes a short-range. |ow power trans eidver, a

stand-al one satellite tel ephone including a short- el © :
(& 'fH| coupling
s kil i te

transcei ver; and a short-range, | ow fddavwer tel ecomrur

said cellular 20 t el ephone handset and sai d st arj(Malf i

t el ephoBe, Thwseimobelaith 3 fitthier compeising! ow- power tel ecomuni cations |ink
operates in a second frequency band. 10. _ The systemof claim9, wherein
sai d short-range, aﬂ&mﬁm&é@rdt@n@wﬂmﬂmam@ﬂ@m telepheneshandset pander

m crowave |link. 25 11, e system qf .cl.aim 10, rein said second
frequency band is aiﬁc?%eSI@Rﬁraé:ﬂﬂt.m %&%‘%ﬁ%s%ﬁg@%@i@- 12, -Thev
system of clai m 9.wian RhiA first AAald sbeid SIMNesal a&ﬂ[&&ﬁé@&mfﬂgﬂgﬁﬁ modul e
for comruni cating on said first frequency band with sal d” base atT on,
wher®i nsegiedcdhase station is part of a conpatible |ocal cellular/PCS.;,
service; and 5 a SIMcard containing identification information
that permts said cellular handset to receive both cellular calls through

the Iocg Rﬁﬂ%‘hﬂ’%@%ﬁ?ﬁé@%&?@?&%% 'pglg}_ngal | s through the stand-al one

satellite t ange, 'povv_er t el ecommuni cati ons
link. 10 13. acelibRr salephent handstrindfudidg aWh6Ht hiipel mﬁwfdwei ification
information is a single subscriber identification code. 14. The system of
cl ai m 121anggedvesi n t he i dentification informati on conprises: a first

iglbf @lr ;P/e IrDCISdgg i/}calcsigr}dgﬁgnecsoage‘iﬁtfe%lc;r)l?o%g Iifx’él&]cﬁngc fi‘ Is osrt-g:abnrgg,u gr‘}l-fxcr)]veferl ocal 15

transceiver; and
a short-range, low-power telecommunications link coupling said cellular

telephone handset and said stand-alone satellite telephone.

15  10. The system of claim 9, wherein said short-range, low-power telecommunications

link is a low-power microwave link.

11. The system of claim 10, wherein said low-power microwave link operates in the
ISM band.
20
12. The system of claim 9, wherein said cellular handset comprises:
an IF/RF module for communicating with a compatible local
cellular/PCS service; and
a SIM card containing identification information that permits said
25  cellular handset to receive both cellular calls through the local cellular/PCS service and
satellite calls through the stand-alone satellite phone and the short-range, low-power

telecommunications link.

13. The system of claim 12, wherein the identification information is a single

30  subscriber identification code.
a
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a second subscriber identification code for receiving calls through the

st and- al owe 98814kl i te tel ephone. 15. The system of cl ai PCP/USI$IEBLS n sai d
stand-al one satellite tel ephone 20 conprises: an | F/ RF nodul e for
comunicating with an orbiting satellite, and a SIM card cont ai ni ng
identification information that permts said satellite tel ephone to receive
satellite communications directly frpman orbiting satellite. 25 16.
The system of claim9, wherein said Short-range, | ow power

tel eco Leations Link operates in.a f.requency h i ng node within said
second T oBEe Mol g in A BB b italCHRIRARE QRRE 1 01 m 16
further conprisi ngfirsd sﬁﬁs&ﬁbeﬁhéﬂtﬁﬁhﬂo&éﬁﬁe%ﬁ&@gi%ngmaﬂs ARbEEHCEE Totafr

t el ephone handset. and a second SIM card contained wthin Said stand-al one
sat el | i ceHnlae/P€}Shseneice;vdndr ei n said first and said second SIMcards define a
frequency hopping 5 sequence. 18. A cellular/satellite

t el ecommuni cat i on%se&ﬁb‘&?‘éhsﬁ%b%dm% coge fen regergingcallehmenel theandset whi ch
co ni € | station on a first frequency band; 10 a
stggg-a%ﬁagﬁ%ﬁ?ﬁlﬁeﬁgf'ephone; and neans for establishing a short-range.

| ow- power tel ecommunications |ink between said cellular tel ephone handset

and said stand-alone satellite tel ephone, wherein said short-range.

| ow- powkY. The sxstamrof rlen o Whereimsaid plendrelose satellitertelgpheneiomprisejuency band.
15 19. An appar at LN _accordance with claim 18 . wherejn sai.d neans for
establishing a sh‘g}#‘? Rgr{_ﬁ%a.cu?? cﬂlwlﬁa@f’%%atmsﬂr@%lgSﬁtghllmr’r?l?dcorrpri ses:
transcei ver nmeansy SiM casl &n‘éﬂiﬁiﬁ@i&énﬁﬁ@atﬁﬁatiﬁfdrﬁﬁﬁbﬁ &h@ﬁé}fiﬁ‘@ saidor
transmtting and receiving | owpower signals to and fromsaid cellular

t ell®phosuelhtzricisplignedndeceive satellite communixatonsi directlyréramsan onbitingi d cel | ul ar

t el ephone Pandset. for transmtting and
satellite.

16. The system of claim 9, wherein said short-range, low-power telecommunications
link operates in a frequency hopping modcj.
15 . '
17. The system of claim 16 further comprising: R
a first SIM card contained within said cellular telephone handset; and
a second SIM card contained within said stand-alone satellite telephone,
wherein said first and said second SIM cards define a frequency hopping

20  sequence.

18. A cellular/satellite telecommunications apparatus comprising: This Sheet Has Been Replaced

— A

a stand-alone satellite telephone; and
25 means for establishing a short-range, low-power telecommunications link

between said cellular telephone handset and said stand-alone satellite telephone.

19. An apparatus in accordance with claim 18, wherein said means for establishing a

short-range, low-power telecommunications link comprises:

THIS SHEET HAS BEEN
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_ o ”%b%ggg‘gx\er Si gﬁél s to and from sai d stand-al one ?’%it{ﬁﬂé%{lﬁs’g[ e

t el ephone. An apparatus in accordance with claim 18

short.-range, | ow power telecomrmunications link is a mcrowave |ink. 25 21.
An apparatus in accordance with claim?20, wherein the second frequency band
Is in the | SMfrequency band. -14- 22. An apparatus in accordance with
claim18. wherein said stand-al one si3-ellite tel ephone conprises: tel ephone
identification nodule nmeans for allow ng said stand-al one satellite

t el ephone to recefraficéiférahédnk SinGaldtatidcAbhessellite teléphone Abrapparat us in
accordance wth claim 18, wherein said cellular telephone handset

conpr i $ransmitging phd meceivieg low-pewer signalsiiaand frasmsrid celiulag telephong sai d cel | ul ar
tel eph%ne handset to receive either satellite network calls or cellular
net wor KaBd§8Es30d10 o4 An apparatus in accordance with clai m23. wherein

sai d tel ephone i d@ﬁﬁskéﬂv&%ﬁ%ﬁg, Hodiy &llmqagﬁlgﬁgg%ﬁ% f&t@!@g}%@ﬁgybscri ber

I dentification code neans for permtting sai handset to
r ecBi veandatedivVing dowqioner kignalk ke amhftomesaid tand-alete/satdilite atlephong5 25. An:
apparatus in accordance with claim 23. wherein said tel ephone

I dentification nodul e neans conprises: a first subscriber identification

nmeans f rmfll ' .1e t ¢ i satellite
et vor 120 oftFBbireldp 3EbcRasit W aiE1eE RARR G B ARE e, 16 B0KBe 51" reanc
for periletémffinfcationsCigdld MladhictevRehimme handset to receive cellul ar network
calls. 26. An apparatus in accordance with claim 18, wherein said neans

for establishing a short-range, | ow power telecomrunications |ink

CONRri SKS: . o . .
18" 53> An apparatus in accordance with claim 20, wherein the short-range, low-power

microwave link operates over the ISM frequency band. -

22. An apparatus in accordance with claim 18, wherein said stand-alone satellite
telephone comprises: '
15 . telephone identification module means for allowing said stand-alone

satellite telephone to receive satellite communications.

23. An apparatus in accordance with claim 18, wherein said cellular telephone handset
comprises:
20 telephone identification module means for allowing said cellular

telephone handset to receive either satellite network calls or cellular network calls.

24. An apparatus in accordance with claim 23, wherein said telephone identification
module means comprises:
25 a single subscriber identification code means for permitting said celluiar

telephone handset to receive satellite network calls and cellular network calls.

25. An apparatus in accordance with claim 23, wherein said telephone identification

module means comprises:

— . This Sheet Has Been Replaced THIS SHEET HAS BEEN
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25 frequency hoppi ng neans for generating a sequence of
frequenci wo,988F4dli n sai d second frequency band, over whi ckcriussghiasd - r ange.
| ow- power tel ecomruni cations |ink operates. SUBSTI TUTE SHEET 27. The
systemof claim1l, wherein said cellular telephone handset and said )
secondary tel ephone conprise: means for receiving incomng signals; neans
for downconverting said incom ng Si ggﬁl s to baseband; 5 nmeans for
renodul ati ng sai d baseband si gnal S; id rreans for transmtting said
renmodul ated signal s over s -ra ower tel ecomunications
link. 28. The s's‘rzif @FF@F F%F‘PF @5 amgg}qgmc Wagphone handset
and sai ghehflone harth@dd 18l p)zesa&mtshé jofic LAlepipne conpri se: means f or
receiving irncomng sig means owhconverting said incom ng signals
to baseband: neans séd@ndrselmﬁbéraﬂemﬂicamldnbmefbﬁp&nﬁmgahﬁ ceuldr mreans for
transmtting said rempdul ated signals over said short-range. |ow 15
povver t@l@b@mﬁﬁldéﬁttpG%IYQWRulanetworlﬁﬁalbppar atus in accordance with claim
wherein said cellular tel ephone handset and said stand-alone satellite
teI er’phone conprise: nmeans for receiving incomng signals; 20
means fgg, Qﬁi"ﬁiﬁ@ﬂ‘ﬁ%ﬁh'a@&r&ﬁk@ Wlﬂpﬂéﬁh{‘% SkEHéih SaiiGnddns ?&%@ﬁbhﬁﬁﬁg"ﬁ for
renmpdul ating sai d baseband signals; and means for transmtting said

r enodul shoet}rmggn}ahspmrtelsmmmmwaﬁonsénnb&pmpnws power tel econmuni cations

| i nk. SUBSTI TUTE SHEET
equency hopping means for generating a sequence of frequencies over

which the short-range, low-power telecommunications link operates.
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