MOBI LE SATELLI TE PHONE SYSTEM | NCORPORATLNG SYMMETRI CAL AND

NON- SYMVETRI CAL WAVEFORM MODES The present invention generally
rel ates. t O watgglsgsfoe communi cation systenms. Mre particul arly pausssgnoesent
i nvention is di rect ed to a satellite comuni cati on system capabl e of
operating in a "nobile-to-mbile" node 1n which nmobile units comunication
substantially directly via a satellite. " At the present tine,

theré are many MOBHE SATELEELE RBHONE SYSTEM,EYCORPORAFING orbiting™

wth dual - mOYMERRICAL SNHNGRSMERICAR WAEROK, BOBES )

illustrates a block diagramof a satellite comunication system An
orbiting satellite 110 is in comunication with at |east one ground station
-or out sField of\ the hiventiiomhe HUB 100 as well as with a nunber of portable

bi | h 120. T h S | b
Apbr opr | at o LG BRFRERL SRR BB RS Sp e B feribicaton W efls, Mare ¢ o
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wWth t usi ng, for exarrpl e, C-band or K-band frequencies, while
t he sateperating imaimobile-wsmebile” modeghowbich usobils unity cememvpicate subssamﬁaﬂy
S-band frequenci es. EUCh a satellite system can operate in multiple nodes.
In a fid ja 2 i cation |inks can be established between

comuni cat.i on devices (e.g., standard tel ephone or nobile tel ephone) which,
as a result of the respective |ocations of the communi cation devi ces,

incorpoBﬁQMﬂioftﬁdlmhﬁﬂel ephone ‘Net work (PSTN) equi prrent In a second
node, a so-called "nobileto-nobile" node, c ni cgﬂi Oé} ]I:H are
7 e

est abl i shed 4&53% BrsFak timpe there. ate mast pEesals (€, SYStEmS inayhich .
The k@g{ &t&ﬁ@s'ﬁmnmqﬁp&w Retniiidicition vbiasé htd ahd $B)awith Yiual-

all owi ng a rst nmobile to-communicate wt asecon mobi [ e directly via

t he satmbié (eelnlar/satellitt) motilenerubandbeldi phongs.t HIGs i lgikbustrates arhock diagram tafng
bile t .to the HUB, then back th | d f Iltt

ecel vihgathdis Rommpmations Gymesy | AT oring sapfhe 110 if im SimwiiFanae v ot

U.S.  Pafesd h?bdgbgre&&@%d&nlor Mistdiond calibd iRel HATY mwg HeliSas’ WithEh aRibRy of

Mobi | e-to I1's 1n a Comuni cation Systeni and
portable mobile stations or phones 120. The phones are each serviced by an appropriate

antenna beam from a multiple spot-beam antenna on the satellite providing high gain in the
' direction of each phone. The HUB communicates with the satellite using, for example, C-
. band or K-band frequencies, while the satellite communicates with the phones using, for
‘example, L-band or S-band frequenéies. Such a satellite system can operate in multiple
modes. In a first mode, cbmmunication links can be established between communication
devices (e.g., standard telephone or mobile telephone) which, as a result of the respective
locations of the communication devices, incorporate Public Switched Telephone Network
| (PSTN) equipment. In a second mode, a so-called "mobile-to-mobile” mode, communication
links are established substantially directly between mobile units via the satellite. The
"mobile-to-mobile™ mode substantially reduces the signal delay by allowing a first mobile to
" communicate with a second mobile directly via the satellite transponder without requiring the
signal of the transmitting mobile to go to the HUB then back up to the satellite, and finally
to the receiving mobile. Mobile-to-mobile communication is discussed in detail in the
copendxng commonly asmgned application entitled "Method and Apparatus for Enablmg
Mobile-to Mobile Calls in a Communication System", filed on July 30, 1996 and having
Serial Number 08/681,916, the entirety of which is incorporated by reference.
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la filed on July 30, 1996 as application Serial Nunber 08/681, 916.

EP-A- 0 748 063 describes a satellite conmunication systemdirected to the

probl em of WO8@ssiong the overal | connectivity of a | oweart h P§TAIS98/01572

satellite systemthrough the use of oveg apping "footprints.” In the system

of D1, a plurality of low earth orbit rélay stations are provided to enable

a voi ce commnrc Lon to be routed t hr ou lurality.,of coverage. areas
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non-symetrical air in ace where the bandw dt h of the I|nk S an
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satellite. technique, however, requires at addi ti onal

added i mtperdting ih atmobiteosate]litessystei woeld: te aiﬂe)to ctnnmumc'atean(adtmmmmrmbmmen

the first econd channel bandw,dihs. Thi s additiongl. hardware

di sadvarf® W PUt 1g WBE’?E&%\‘*&E)H(’“‘(E?@“ at the; satellitec onpl exity to the

satellite. WO A-92 21195 di scloses a dual node receiver which can
sel ectively switch between two different transmitter or receiver paths,

wher e o/Sunuaahiy 10f ¢the Inventiomsni t s narrovr/oand signals at a first bandw dth

e g b "SR leseBE Soveien Aarommss olhiec AbovRGEHbE B, tind mprades
mobi | e tghR{RRNFavas d;arreb;t Bfoviding Fot 'atﬂietﬁi)df Sy¥felnh AR PobIR dhif aﬁhkm@dabmf%nd

frequency, tinme, and code division mul trplexed cel lul ar phone as well as
a broad monmnnnemcdanmbﬂecsatemw isystemctel dperate incd Epiobile-to-mobile” mode without

requiring carrier bandwidth conversion at the satellite. More particularly, according to a

- preferred embodiment of the invention, an additional mode capability is added to the receiver
‘of each mobile unit, such that, when in the mobile-to-mobtle mode, the receiver can receive
the first carrier bandwidth (50 kHz) without réquiring conversion to the normal second
Carrier bandwidth (200 kHz). - The mobile unit is provided with two receiver paths and a
switch. When in a first mode (PSTN-to-mobile), the switch is controlled to select the first
receiver path so as to receive signals at the normal second carrier bandwidth. When in the
second mode (mobile-to-mobile), the switch is controlled to select the second receiver path
so that the mobile unit can receive unconverted signals at the first carrier bandwidth.
According to the present invention, a non-symmetrical air interface in a satellite
communication system can be supported without requiring bandwidth conversion to be
performed at the satellite, thus reducing payload hardware and software.



2 A satellite comuni cation system can have a symretrical or
non-symretyical air interface. In a symmetrical air interface, both the
downl i nk arwowgsl3ssto carrier wavefornms occupy the same channel PSIASABAIIN2 | n
a non-symmetrical air interface, the dO\glm ink carrier waveform occupies a
first channel bandw dth (e.g., 200 kHz) “and the uplink carrier waveform
occupi es a second channel and,vm dth (e.g., 50 kHz). In a typical

non- sy nBeief iDescriptior ing DYawings oner at | ng in a nobile-to-nobile node, a_

converter |lo g,gﬁ%

si gnal s bet V\Aééﬁl%?%é&Pb dgsecﬁgﬁ‘ugfﬂfe I;'Ié%rﬂtg{‘l é%ﬁl%m%‘ﬁﬁd;ﬁ (?]xlifes |
?UCh a ﬂj@féﬂl@)ﬁxﬁgdlﬁdﬂiledcbesmymtofahe Hrefented Ei.nbedntnanﬁs, ma:o(:jljmx:ubnmm thieh
e , 50 kHz) and receive communication signals at a second c I er
bandw datcompagying> grawings,. im iRl dike re Efdlggp'aw&a toxs, 78 HSEH ofe, 36’\%8%? likeyst

and co ellite. Accordingly, it would be desirable to
elim. ng?t?%{ ggy a%‘ﬁvlé:k?méﬂlsuch that nobile units operating in a nobile
satel lite sy®IgNIvéhewad dsateltiteccommunioation system imwhichrthé presentiinvertionetanbede
wi thout requiring a carrier -bandw dth conversion at the satellite.

Sunmar y implem tion The present invention overcones the

above-descr i %gegggg\bmb% bIRR SRS H25 GTEAb AR kno%ﬁ\egmkﬁgﬁﬁd aHhoBiC A9

for a nethod and no unit symetrica

sat el | | peconiinigad the peeentinventior respeetively; andobi | e" node wi t hout requiring
carrier bandw dth conversion at the satel lite. More particul arl accordi ng

to a preferrdﬂGé ni3tBnare more Wdetailed black siagrams fqs cosventionah mabilsasateliite,
dded to th
obi | 0. SO FRUE Spiefiee S0E BeBtding' B the BHSche inuiol Fllp ’Fée)‘%‘; Findwi dt h

(50 kHz) W|thout requiring conversion to the normal second carrier

bandw dth (200 kHz) The m)bll e un|t iS provided with two receiver paths
and a swWetal BeT1pt: PACHECT DIMNQMMMENESH| | ¢), the switch is

troll d t f t
tC ?\2 ;gr rrgl gﬁ%&kﬂ%aré‘lbgr Ijl:)m‘r;\dz'& ﬁﬁj&e on%ﬁﬁ%nﬁhe secon %ﬁsﬁg\l&ﬁhg li]’%ﬁe e
(mobi | e shewiiih ibleck diapmans forne.h The mobile phomei10 has elrecelveﬂ]mth ewhicll itickhadss\vee r

path so that the nohile unit can receive upcopverte S|gngﬁ t the first
car ri er TeReitRAena 12 for receAees)Femﬂgme@tlpaél (&> Trpmchiatelfite) ga first receive

non- sy Mgt 19aly B4 nbidk Ghd e Wads%g&ﬁd dcefeC RIERTS CA MR 254 YHir 2Bedie

support & eiltheu requirl COnversion to 'be performe
satel | Eﬂtertﬂuw ‘anhplifier) 2|4a3al szgné aniken 26, and reoiven peocessing circuitry 28. A
3

: synthemzer 30 exchanges signals with the receiver processing circuitry 28 and provides inputs

 to the mixers 20 and 26. The third receive filter 22 is selected according to the frequency
of the downlink carrier bandwidth (e.g., 200 kHz). The mobile phone 10 further has a
- transmitter path which includes an I/Q modulator and upconverter 32, a power amplifier 34,
a nfat__ismission filter 36, and a transmit antenna 38, connected as shown. The I/Q modulator
32 receives signals from the receiver processing circuitry 28 and synthesizer 30 and

_ inod_ulates and up converts the signal intended for transmission. _
- Referring now to FIG. 3A, a blockl diégram of a conventional satellite
_ comq';pnications sy_steni having a non-symmetrical interface is shown. The system includes
a satellite 40 and a plurality of mobile telephones 42,, 42,,...42,. Each mobile telephone
E '42,1\,;..42,; is of the type shown and described with respect to FIG. 2A above and thus
transmxts communication signals to the satellite at a first carrier channel spacmg (e.g., 50
kHz), and receives signals from the satellite at a second carrier channel spacing (e g., 200
kHz). In the communication system of FIG. 3A, mobile telephone 42, is operating in a first



Brief Description of the Draw nes A nore conpl ete understandi ng of
the present invention can be obtained upon reading the followi ng Detail ed
Descri pti onyefogsbmoPr ef erred Enbodi ments, in conjunction w t hPCR&IS98/01572
acconpanyi hg drawings, in which |ike reference indicators are used to
designate |ike elenments, and in which: 4 FIG 1 shows a satellite
communi cation systemin which the present i nvention can be j rrpl enent ed;

FI Gs. 24nddleqiwhichekmebilglinkiis established hrivesnthe mabilsitelephms A2: andithe saisblivee

nc B ar 40y kA i 6 R 1Kl P o230 i el pucffarion 44 pesfliGey

system g g} 3 puBli¢ switeédeteldphbne nsmmqpswmmg The ifvbilgrtelephéne 40;edrisaiits
respective Detai |l ed Description_ of the Preferred Enbodj nents:

Ref erri rsg;mlsv(etg), Bt & 50241z warrisr hagdyisita i t theagraynd station it Visob Fhannglizite

ahicn ' @b oatne 5t BOERR 46 Mo R TpIRIR oo, ockfes SefC 0 ¥ et H00
(e.g., fm&:ﬁat&hhwma B fromSther manaestiﬁdnt 84 vid.a eharmeliver sed aowlet i48er

16, a second receive filter 18, a mxer 20, a third receive filter 22, an
anmpl i fi e:nnmmadansthc satallite 48 Incthe sommunieation, sysieat of FlGg34i mthlertylepbonas

and pr oveaed et appatng it §dend thidk Grbile B HhaSorl KRR ot g™

sel ect eqnaGlifify Atk b&féﬁﬁed b}i‘(l:hﬂmfdiz@lf 52 haddowttr iS4k Sigralsctrammiiciad (Hehvveen
(e.g., 200 kHz)~ The nobile phone 10 further has a transmtter path which

i ncl udesnahilel tet@plmm%md mnbile jelephore ¢y argxconyested onhadirst qagriersbandyvidth

|1 moadp0RE b Secndralhis G R oo BT B et on O BHAEHO SRl ociBiion 52

and sy ntﬂé@édsiﬁrbeéﬁxs%'ﬂ% ﬁiéﬁﬂb adl€shonegla21p. . ) van teteivendy sipadls trahanited at e

t ransm ssi on. Referring nowto FIG 3A, a block diagramof a
convent iseenrid cantiet bandwiddnte.2 280iKIB. syst em havi ng a non-symetri cal

interface i s Wi Th ncl el L. n40 f
T Lace Lo iRy, 05, & PGB 1880 hubAh kit BGtafhel ' Fhchetre

42[ err] ,embodfrbm 6 theSptb%eﬁthﬁvéntﬁm wmmndrhb@hbn@mblwdshhemprmapﬂl G

2A above, and thus transmts conmuni.cation S|gnal s to the satellite at_ a

first ceaomponenshonn nsEKé 24, but also inclydes py addiemal geesive bl teli%ﬁ, er«mﬂq he

igmln: tc‘i‘f"??ﬁq% egg& é&@g&g&g%&?ﬂlﬂa%%one g[%%d(l S operatl ng | n a

first communications in the mobile-to-mobile mode. According to this embediment, the receive
filter 22 is a 200 kHz filter, and receive filter 23 is a 50 kHz filter. A switch 25 operates

to select a réceiver path which includes one of the receive filters 22 or 23. This arrangement

enables the mobile telephone to receive communication signals from the satellite at either a
first carrier bandwidth (e.g., 200 kHz) used by the communiéation system in a first mode
(PSTN-to-mobile) or receive signals from the satellite at a second carrier bandwidth (e.g.,
50 kHz) used by ihe communication system in a second mode (mobile-to-mobile).

The switch 25 can select the appropriate receiver path, for example, according to call
setup information provided to the mobile by ground station 44. As will be appreciated by
those skilled in the art, call setup information provides a mobile telephone with, for example,
frequency and time slot assignments which are required to establish communication with the
mobile telephone. According to this exemplary embodiment, the ground station 44
reéogni_zes when an anticipated communication link between two mobile phones can be
established in the mobile-to-mobile mode. When this condition is recognized, groﬁnd station

44 includes, in the call setup information provided to the mobile telephones, a command



node, in which a nobile Iink is established between the nobile tel ephone
42[err] -amd the satellite- 40, and a feeder link is established between the
satellite 4Wwoegs6s10gr ound stati on 44 associated with a publi c REWUSISNIST2

t el ephone network (PSTN) 46. The nobile fel ephone 42[err] transmts signals
(e.g., at a 50 kHz carrier bandwidth Blefr]) to the ground station 44 via a
channel i zer 46 cont ai ned %g the, satellite 40, and the nobile tel ephone

42[ err] whichicauses $he switsh 2@ tg selegt the appronriate segeiveg Palhndwi dt h B2) from fhe

ground stati 4.y] ehizer et 43 binesd | : .
satellite 40%?M%8§m{?uhglﬁgh Pb% ssys tgrmg%} Ié@h@ﬁ%&%@l‘ ﬂlgb{b&%ﬁe@n
42[ err] ey 4t inedaeraicotding to thespresan invemion i shiwh.e Thahiswmbodiment)
this nodé, channelization and routing are performed by channelizer 52 and
rout er She ngihilcaclephones 47;,1.+4% haxe mgne%ms isamilay te themobile telephong showa and

tel ephong 42l err]..ar r&id om i rri LAt h, (5 o]
a seco'nocﬁ"é‘él]?z*‘fér"J lgﬁﬁgw%g\ég(%ﬁ E Z) %Japgfésuglgnr\%r %?@'ggm‘%gt %&cga vgﬁsiotgn

i s necesgRiclivilgGREGVing signald tlaasrhitled it @iffereA? Cartiel bandwidths; [1®r rate eosiversion
receive only signals transmtted at the second carrjier bandwi dth (e.g., 200

kHz).  is necesmusyrtherefgre she satelfitegonupunigatinnsystenp abHEG o318 Hpesrqtinelude a rate
accordig&ato a ﬁ@eferred enbodi nent of the present invention is shown. The
phone i DY fe' sane princi pal conponents shown in FIG 2A, but also
includes an aydiifel m@afor?%ﬁ%' déschiptib incliddes enéroas degils iand pedificities S il sabed
in response to a conmand fromthe HUB (or ground station 44) to initiate
comuni che undesstpod that tmssialrefebpmms&fm&mn@n onlyi-nMany mpdificationswitk be

the recejyv ilter. j . i A Y i L i S .2

i 11 ciepdis: i, tSedof BRukied il b fhe 2P MGH Bhe' Bty Aftifind s A
one of tdegpé of Ghe/mivehtio & dbfined b@r&he?bnéwnrfgram theficlep slsequivalémb | e

t el ephone ?o recei ve comruni cation signals fromthe satellite at either a
first carrier bandwidth (e.g., 200 kHz) used by the conmunication systemin
a first node (PSTN-to-nobile) or receive signals fromthe satellite at a
second carrier bandwi'dth (e.g., 50 °kkz) used by the comunication systemin
a second node. (nobile-to-mobile).. ... The switch 25:.can select the
appropriate receiver path, for exanple,” according to call setup information
provi ded to.-the nobil e by ground station:44. As-will|l be appreciated by
those skilled in the art, call setup information provides a nobile

tel ephone with, for exanple, frequency and tinme slot assignnents which are
required to establish conmunication with the nobile tel ephone. According to
this exenpl ary enbodi nent, the ground station 44 recogni zes when an

anti ci pat ed communi-cation. link.between two nobile phones can be established
in the nmobil e-to-nobile node.. Wien this condition is recognized, ground
station 44 includes, in the call setup information provided to the nobile

t el ephones, a comand

5 which causes the switch 25 to select the appropriate receiver path.
Referring now'to FIG 3B, a: satellite conmunication systemincorporating a
non-

-
-
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symmetrical air interface according to the present invevtion is shown. In '
this enbodimet, the nmobile tel ephones 42[err],...42[err] have architect ur es
simlar towbessssiol e tel ephone shown and described with r espRCT/USHS/FIST2.
2B. Becausée such nobile tel ephones are gapable of selectively receiving
signal s transrn'tted at different carri bandwi dths, no rate conversion is
necessar theref ore, the satellite communication systemof FIG 3B does_
not inc RARMER A8 50.

6 WHAT IS CLA | Ld : ni cati ons system - .
conpri sing Slsé{/g%h a%%@u%bb‘%ﬁ%iﬁﬁmomm cation devices

(42[err]. 4be§atdli}ite Qhar acterized in that: the system operates in a
first m)de_,_ in whic each dewcetransmts signals to the satellite at a
first carriem plurality of %@‘?Yd‘l’?s Bhe satellite at a second

carrier band Y : i*krﬂm tfeach’
devi ce transmlé{jéyst?rg%éﬁ%?ﬁ eﬁgg te andﬁ]reg‘(::lglaggggstﬁgnatgs om ftbﬂe
satel | i s@eRite hhﬁlﬁistrc%frléréﬁandwﬂdthandvmcﬁ%s signals from tRe s@teHite yisd ssvondl catriérm
1, further conprisin converter, for converting the signpals between t he

first c@anmdﬂnamﬁp v@mpmeme&ﬁepwp%rmmmmemsm
t th h
oot e T Wi ARl 4R BB st o e oS XHETA! ikl B 7 o

. least two recel ver paths, the swtch (25) operable to select a first
receiver path (22) in the first mode of operation and ?Orsecond receiver

path (23)“i n 2 Heneswystomy ofnsladmok, @ﬁéﬁﬁp@lggnsmg a converter forronyerting the signalsi m
second Papred tis. il fien BinchAB'ahd inf SeBRRY BEiER atuitin'hen MY fem
n

of cl ai r@pémtwmrmelﬁrﬁﬁmodew ces operating in the second node of oper at
communi cate with each other substantially directly via the satellite.
6. The systemof claim1l, wherein the devices operating in the first node

of operation 3. The system of claim 1, wherein each mobile communication device includes a

- receiver having a switch and at least two receiver paths, the switch operable to select a first
receiver path in the first mode of operatxon and a second receiver path in the second mode

of operatlon

4, Tﬁe system of claim 1, wherein the first carrier bandwidth is approximately 50
kHz, and the second carrier bandwidth is approximately 200 kHz.

5. The system of claim 1, wherein the devices operating in the second mode of
- operation communicate with each other substantially directly via the satellite.

6. The system of claim 1, wherein the devices operating in the first mode of operation
communicate with each other via the satellite and equipment associated with a public
switched telephone network (PSTN).
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communi cate with each other via the satellite and equi pnment associated with
a publi.c :switched tel ephone network (PSTN) (46). )
7 . . wodtisestyst em of claim 3, wherein the switch (25) sBCEXISPSFIeen
the first receiver path (22) and the segond receiver path (23) based on '
call setup information provided to the bi | e communi cation devi ce.

8. A nethod for_exchangi ng. comrunj cation signals in a co | cati on system
char act eri zed. hhe; systest @f&lagn 3, wherein §tsyﬁtgﬂ§ﬁkﬁ'§%e %?gﬁt ‘i‘?ﬁﬁ'é(e’bk;a&r'

operation, .a first i i ' | § i "Fﬂén.h&ﬁ}ii on
devi ce, &ﬁ éFﬂ@e?&%nﬁ%I%ﬂﬁdo%ggs%% gﬁfggﬁl\%ﬂ?ﬁ érh{éﬁ%%tc@l I'te, and a
second EHfMhicagbn devidevi ce, the first comunication device transmtting

signals to the satellite at a first carrier bandwi dth and the second
comuni cation device receiving signals at a second carrier bandw dt h;

et ween t no B R ae 1R Apiietly CRBRA Ao ygEAP M « EORMBIAHOR bystcil

commni@ﬁﬁi’,ﬁgin @lvé §teps bfte first communication device transmtting signals
to the satellite at the first carrier bandw dth and the second

communi cat i opstalelishing, rin acfirst mpds; of ppesationy @ firsk commamication Jinktheswesn % {first

carrier _bandw dt.h . .. The . ' . { :£0 LS| t he
step of %W&%‘f‘f‘ﬂﬁ ,de\g{:e,t %%atc?:l(l)l rtﬁ’ :Loﬁoggt%gg'ggﬁﬂ 3%? gilg Fggﬁgﬁﬁ \;HVI{ G %ﬁ’{ﬂr%%, S a‘g é%@g )

si gnal schintRRratibh Gevice Sthecfirst cammuaidtibn device dranhinitting sighalsao thesatellite at
bandwi dth in the first communication link. . 10., The nethod of claim
9, wher aifirsttdarrierbandyiiddy and; the seepnd gonmyaunigation dexieq rageivingsigndls at 2 segandned

t el ephone .nei)wo& k“dth' 11. The method of claim@8, further conprising
the steffHgF PadWIG: i tering, in the second conmunication device, the

recei ved si gesthblishisf, inhe sédohdtmodsT6foperationna lsécvndi donemimicatior! link detweéshd
filtering, in the second communij cati on device, -the received signals over

t he secthedfirsb cpmmunication davige, ithe satellite andr 3 pecopd communication device, the first

communication device transmitting signals to the satellite at the first carrier bandwidth and

. i:l_ie second communication device receiving signals from the satellite at the first carrier
‘bandwidth. |

9. The method of claim 8, further comprising the step of converting, at the control
station associated with the satellite, signals between the first carrier bandwidth and the second

carrier bandwidth in the first communication link.

- 10. The method of claim 9, wherein the control station is further associated with a
public switched telephone network.

11. The method of claim 8, further comprising the steps of: _
filtéring, in the second communication device, the received signals over the first
communication link in a first filter; and
- filtering, in the second bommun_ication device, the received signals over the second

communication link in a second filter. . -
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8 12. The nethod of claim8, wherein the first carrier bandwdth is .
approxi mately 50 kHz, and the second carrier bandwi dth is approxi mately 200
kHz. " " woo9sAéstoThe nethod of claim8, further conprising PORUSSEISTDS : -
sel ecting between the first node and the second node; and provi di ng
call setup information to direct the cofmuni cati on devices to receive "

signals at the first carrier bandwi dth or at the second carrier handw dth.
14. A comunil2afThemethed of claima, wherein;the fisgt carrier bandvgdtly isAppreximately SPat h

(22) for_receiving cogmunicatiQn. s Q!ﬁ ite at a first.
carri erkﬁl&naﬂéﬁ%&?cﬂn °Pﬁ'}e§ta"aﬁﬁ‘3é‘ﬁﬁ% oj‘l{é!?"{s?éél o@[}r@é%‘ei ver path (23) for
recei ving conmuni cation signals fromthe satellite at a second carrier

bandwi dth in a second node; and means  (25) for selecting between the
first node ar@.tTFee methndiofelaim 8, fatherosaprising: Big: stes ofaf or mat i on, wherein

in the second de,,the deyi ' ' | S nd conmuni cati on
devi ce substéﬁ‘gg'é?g 96%(’%?3‘? §?$ﬁ§%@d§§‘%w‘%&°§ﬁﬁgfdﬁ the first node the
devi ce commu ?Jr&ﬁhﬁx?dMlk%bhﬂfo?ﬁﬁﬁMt@&fﬁWﬂie%&ﬂ:ﬂM%ﬁdﬁviﬂeﬁﬁ feeeive sipnhist €
and equi pment assocCliated wWith a public switched tel ephone network (PSTN).

15. The atithei first odrrier bandwitlth an et thersecond eamier bandwildh-nati on is call setup
i nformation. . 16. The device of claim 14, wherein the first carrier
bandwi dth is approximately 200 kHz and the second carrier bandwidth is

appr oxi nat el Y45Q\ kéHmunication deviké, cdprisiagi ce of claim 14, further
conprising a transm ssion path for transmtting comunication signals at
the second carri era fitstdeseiNen path forareeeiving commurication sigaals from a satellite at a

first carrier bandwidth in a first mode;

a second receiver path for receiving communication signals from the satellite at a
second carrier Ba’ndwidth in a second mode; |

means for selecting between the first mode and the second mode in response to

control information.

15. The device of claim 14, wherein the control information is call setup

information. -

16. The device of claim 14, wherein in the second mode, the device communicates
with a second communication device substantially directly via the satellite, and in the first
mode the device communicates with the second communication device via the satellite and

equipment associated with a public switched telephone network (PSTN).

17. The device of claim 16, wherein the first carrier bandwidth is approximately 200
kHz and the second carrier bandwidth is approximately 50 kHz.

18. - The device of claim 14, further comprising a transmission path for transmitting
communication signals at the second carrier bandwidth in the first and second modes.
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