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Terrestrla llu ar munications systems are now

15 commonly available for subscriber use in most of the major
urban areas of the world. However, in spite of the
success of such systems and the increasing demand for
expanded coverage, there remain areas of the world where
terrestrial cellular communications systems do not present

20 a commercially viable communications option. For example,
rural areas with low population densities do not offer a
substantial enough potential subscriber base to justify
the cost of installing a terrestrial cellular
communications system infrastructure. Notably, these

25 rural areas sometimes lack conventional wireline (fixed)
telephone service for the same economic reasons.

There also exist capacity concerns with respect to
existing terrestrial cellular communications systems. The
dramatic success and acceptance of this form of

30 communications has led to increased subscription growth.
With more and more users, some existing terrestrial
cellular communications systems have become overloaded
during peak use times. While the demand Fjustifying
expansion is present, some service providers have been

35 slow to respond to increasing demand and have not made
expanded or made plans to expand the existing
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I nst ances, governnmental restrictions have hanpered effectiye service
provi der response to increases in demand.- In other  instances, the
devel opnmenwossiisims terrestrial cellular -technol ogi es pérusozhesasll i ng
the increased demand for cellular services has not produced the prom sed
results as quickly as had been hoped. The foregoi ng concerns have
contributed towards the devel opnent of satellite cellular comunications
systens. 10 Such systens rely on connuq4cations satellites placed in
orbit above the surface of the earth to relay tel ephonic comruni cations
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15 transceivers. One beneflt from both a service and cost

perspective, provided by a satellite cellular

communications system is that a single satellite is

capable of servicing the communications needs of many

users distributed over a substantial service .area

20 including both rural and urban areas. In fact, one

satellite may be capable of providing communications

service throughout an entire country. Satellites are

further capable of providing communications service in

remote areas of the world where instaliation of

25 conventional terrestrial cellular and wireline

communications system infrastructure is difficult if not
impossible.

While satellite based communication systems may solve

problems related to providing communication services in

30 ~remote areas, it is generally accepted that it 1is

preferable to use a  terrestrial network if one is

available. Reasons for this relate primarily to service

quality. Terxrestrial cellular communications systems and

the satellite cellular communications system, however,

35 operate in accordance with different protocols and

communications standards. Furthermore, wmany types of

terrestrial cellular communications systems exist, again
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operating in accordance with different comunications standards and

prot ocol s r exanple, a subscriber wishing to acc t he
Asi a Cell ulvgllr9 sz_fastﬁefl ite (ACeS) or SATCOM type satellite cg)lisi‘/"lfgﬂwg&e
communi cations 5 system nust ‘possess and wutilize a nobile station
configured for operation in accordance wth the ACeS conmuni cati ons
standard. |f that sane subscriber wanted to access and use the @ obal
System for Mobile (GSM conmmunications typ¥ terrestrial cellular

comuni cati ons 10 LI t _be confiqured for
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services substantl a e entire wor
(AMPS or D- S) type or Perscnal Communications System

(PCS) type terrestrial cellular communications systems).
Recent developments in mobile station design have
20 made multi-mode mobile stations available for subscriber
use. Such multi-mode devices are 'capable of being
configured for operation in any selected one of two or
more available cellular communications system types. For
example, the mobile station may be configured for
25 operation in one mode in accordance with the GSM
communications standard, and in another mode in accordance
with the PCS communications standard.
With the advent of satellite cellular communications
systems, increasing numbers of mobile stations are capable
30 of operation 1in one of the terrestrial cellular
communications systems, such as GSM, and one of the
satellite cellular communications systems, such as ACeS.
Access to such a mobile station, in conjunction with the
placement into operation of both terrestrial and satellite
35 cellular communications systems, advantageously provides
the subscriber with access to communications gervices
substantially throughout the entire world.
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Currently, a nobile station or other systemoperable to originate or °
term nate igapogiygysconmuni cations with satellite based trapsgessasss
(collectively "user termnal” or "UT") receives w de band downlink signals
and transmts 5 narrow band uplink signals. Narrow band is defined
herein as being 50 kilohertz or Iess and w de band is defined as 200
kilohertz or greater. \Wile some of the dyal purpose user termnals

descri bed above are capable of wi de band comruni cations with terrestri al
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i ncl ude 15 regulations preclude the average transmission power level
for wmobile stations above a specified amount. This
specified amount is a value which does not allow wide band
transmission which are sufficiently strong to reach a
satellite receiver. A wmobile station operating as a user

20 terminal must, therefére, transmit in an uplink to .a
satellite transceiver in a narrow band mode to increase
the average power of the transmitted signals. The narrow
band mode of transmission is necessary so as to overcome
the significant amount of attenuation due to the

25 atmosphere and distance to the transceiver. Additionally,
even without the legal restrictions, the limited power of
a mobile station precludes wide band transmissions with
sufficient power to reach a satellite sufficiently
clearly.

30 Currently, many existing user terminals transmit in
an uplink to the satellite transceiver at a very narrow
bandwidth, namely S kilohertz. Examples of user terminals
that currently transmit in such a narrow bandwidth for the
uplink portion of the two way communications include

35 mobile stations, automobile installed communication

devices, and even large roof mounted communication devices



35 npbil e .stations, autonobile installed conmmunication devices, and
even | arge roof nounted comruni cati on devices WO 98/18213
PCT/ US97/ 198%®/18%8d by shopping malls, high rise buildi ng8CTREYFPHAI s, etc.
VWil e user terninals originate or ternminate a conmuni cation signal with a
satellite transceiver transmit 5 ° in a narrow band node in the upl i nk,
| and earth stations (LES) are designed to transnmt .i.n.an uplink in a w de
band mode of operation. This is inportant.sbecause LES' s are operabl e as an
interface between a satellite transceiver and a terrestrial comunication
syst em and haveuheghb¥0shoppimepugipis, hegh rdsenbsil®esys i chedpeidfadet, t hat
current user tegm’;nal s all transmit in a narrow band uplink, it is
advant ageous for uger t erm nal to Co%'géml cate with a sat el lite

u
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transcei véo, |tthsomlep\e¢ dsicaringemephe. sit uations for the user ternminal to
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mght be advant ggeous for a communi tQ tr nsm t arr ow
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quality by the gat eusrenrtettemmaebu vee. @ptgmxamm@teeepthtrh queal i g3t evalitise

enhanced by redﬁ@hﬁgcéheeﬁlaiﬁ E8keubQihRCERASE Wille PaBHAGRIRMAWNImaRly POVer
for a def&ged S|gna Because satellite transceivers communicate in a
down link in a wide band mode, communication balance and
symmetry may be better achieved if communication links on
the uplink also are in a wide band communication mode.
Such balance simplifies communication timing problems in
20 certain situations and improves overall communication
performance. Current user terminals are not designed,
however, to communicate with satellite transceivers in a
wide band mode of operation.
Even if a user terminal is designed to transmit in
25 a wide band mode in an uplink to a satellite transceiver,
it is preferable in some situations for the user terminal
to transmit in a narrow band mode for the uplink.
One situation in which it might be advantageous for
a communication device to transmit in a narrow band mode
30 in the ﬁplink, for example, is to improve signal reception
quality by the satellite transceiver. Signal reception
guality may be enhanced by reducing the data rate to
increase the average amount of power for a defined signal
gquantity. For some communication systems, by way of
35 example, a satellite communication system, it is known
that signal path attenuation is sufficiently large that
a mobile station is required to communicate in a narrow



quantity. For some conmuni cation systens, by way of 35 exampl e, |
satellite communication system it is known that signal path attenuation is
sufficientiwpdsaspe that a nobile station is required to coocousItss®e in a
narr ow -6- band cemruAteati-eon—Apdefar the signal to reach the 5
satel lite transcei vef TH& SHEER HASBEENi lcati'on networ ks typically include a
controller for chahnel MREPLABERNL . Because such a controller is
usual | y designed to alrtocate cmammets=in an 10 efficient manner as a part
of its channel managenent, the controller is adapted to determ ne what
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way of example, if the only available carrier (or channel)

is a narrow band carrier, an earth based station which is
15 adapted for wide band communication would be denied access
until such a time that it attempts to establish a
communication link and a wide band channel is available.
There is a present need, therefore, for a user terminal
that is capable of selectively communicating with a
20 satellite transceiver in a narrow band mode or in a wide
band mode of communications. There is also a need for
communication control systems, in general, to selectively
control the communication protocol and bandwidth used by
the earth station for its uplink either to a base station
25 Oor to a satellite tramsceiver.

SUMMARY OF THE INVENTION
To address the needs described above, a system is
provided for communicating with a satellite on an uplink
30 in either a wide band or narrow band mode. Additionally,
a controller is provided for transmitting control signals
and for controlling the type of communication
transmissions produced by a user terminal on an uplink
(return link). The controller sends control commands to
35 the user terminal to instruct it as to which carrier
channel it ig to use and whether it is to communicate in
a wide band or in a narrow band mode of operation. The
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- 6a -‘in either a wi de band or narrow band node. Additionally, a 5
controller is provided for transmtting control signals and for controlling

the typeph o3 aINi cation transm ssions produced by a userdssymsssal on an
uplink (return link). The controller sends control commands to the user
termnal to instruct it as to which carrier 'channel it is to use and 10
whether it is to communicate in a wide band of in a narrow band node of
oper at i on. The WD 98/ 18213 ' .

PCT/ US97/ 19345 -7- user termnal receives the instructions fromthe control

device and is f£3PQSIMEalhEEEL PyedDfe SRREVLEEAEHY  £21dMe tREIcon@k-Bl nal
wll, in accordance with, the control jnstructions, select. a.channel for
comuni cat i ng $RESE PPdsis reRponsiye tRFRETSy ¥OBT %7?%%&3'%58 of

comuni cat i on.udée Wwedwibahd willk, i sint ypecatdanazhawdthertheed deptao200
kilohertz carrjel ,SRRGLAL, Wiild-d e cAMAOW fRNdohsut Y 8ld Yarhakatt eri zed
by a 50 kil ohertz arrl,e{l spacjng. The contraller, is.also oper hle to
communi cat e witFe e ik ert“é‘téérgierarr% 3Gy PRYS QAR LSRTIOR -
noni tors commifheavidasband hinode his styel¢akly raameckeryzeddt BYmAn@00r anspor t
g:?ggen ?gﬁd esfzi%ﬁhmt_ cafrrikhe s;iy@irdgousmwmnd 'ecahhg?phijrﬂfa&lcﬁlslti@bl i shed
ear ations, user ternmnals,and a specified satellite.
Based 15 upBW%?ﬁ%éTYnﬁg?B%Ctperrd‘\ﬂegegy b?agt%gligﬁ’%ﬁ Ay RBRT t 71 g “devi ce,
the controller sel ethes comampéleransd absesopsirapper boi eommunigaicagsh

transporfg ef figi engi@ameOfyi N ROABLEASRS, MBSBIdL 1 0 wHilcdW a wipMiteRst O
comruni cate upon a narrqw}f)and |

20 avai | abl SSRGS BLE DR CR? A T CenBeEABHD| 19 (3P ARt ruct i ng
a Wi de band capasheperansmiseger tandragdFiciency n&fr onehand, vasious| |
communi cati on gbhihGhEALYidrS IMGIKRAS beandisHed eNbOSide MaNGRl | e@thanced.
Moreover, having & Sel eGtad! &b 3NIT 83490 1208 881 R334 08" Hdkea
15 upon information provided by the telemetry monitoring
device, the controller selects channels and modes of
operation to increase transport efficiencies, or in some
cases, merely to allow a device to communicate upon a
narrow band in the event that a wide band channel is not
20 available. Because the system includes the capability of
instructing a wide band capable transmitter to transmit
in a narrow band, overall communication efficiency is
increased and system performance is enhanced. Moreover,
having a selectable transmission mode as defined herein
25 allows the system to transmit in a narrow band to
overcome other system constraints. For instance, if two
or more land earth stations are communicating through a
satellite, timing constraints may require a longer data
burst for system synchronization purposes, in order to
30 improve overall system performance.
A user terminal is also provided for receiving
specified control commands over a control channel from a
controller. The user terminal selects its mode and
channels of communication responsive to the specified
35 control commands.
A land earth station (LES) is provided for
transporting two way communications originated by a




25 allows the systemto transmt in a narrow band to overcone ot her
system constraints. For instance, if two or nore |and earth stations are
conmuni cat wthgjig@ugh a satellite, timng constraints naypewossrasss | onger
data burst for system synchroni zation purposes, in order to 30 | mprove
overal |l system performance. A user termnal is also provided for receiving
specified control conmmands over a control channel froma controller. The
user termnal selects its node and channels of conmunication responsive to
t he specified 35 control commands. A I'and earth station (LES) is

provided for tragppokdhndakhRcyay C@Wfabifonéxﬁﬁé_ﬁ,”ai:ﬁg BYeR may VO
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t el ephony devi cEF2RSPRLE (SO HRicaLing S199aHE CESIARFCET afidblsY bY 2
comuni cat i on stghepleomer cgupbed doekchbgrulidyi ca swit elipdtd te lephphe chetworke

public swi tchedoiebzpaom\%bmw@egt%n.by Rof®bibée Sil1aY, tMRr @es is
specifically, thg LES is 5 .adapted to_recei've w de band comyuni,cati on
signal s having & %'ff%tl"oﬁﬁﬁj?’z"%é‘ﬁ@em}’ﬁ?‘ﬂ CATTURA SR FAAR nP19RHSs &a%iigHal s to

a satellite traasz@® verladestzabaf@Owkdtlolmard 0 BREEEMDESCRISET IsAyn@ks THE

DRAWNGS 10 = to a £at@N16teORRhAkEe LTSRN dNg 08! ki Nenami0d and
apparatus of the present invention may be obtained by reference to the

foll owi ng Detail ed Description when taken in conjunction with the
acconpanyi ng Dr BRLBYsPEERIATIONFPEUREE IDRAWIANGH ock di agram of a first

comuni caggons 15  aSyheMcduilledd Nthadr¥taaatingalor atke abehbAr angel | ul ar
connunlcatlons net wo

n : rks. a thI GURE 2. Is  a .block dia %m.ngg 3
second communi cAPPBAEC 88 sPENERRCFIAPRETt AFYEEEITAI PaK 48[ SbLarned bY
comuni cati ons nefewenas tROLIBETALIER OF IEYRTEONDEFC IR iDRAVINGS aRefier ri ng
to Figure 1, if c&6af@hddil®r 68khULAE accompanying Drawings wherein:
FIGURE 1 is a block diagram of a first communications
15 system including terrestrial and stellar cellular
communications networks; and
FIGURE 2 3is a block diagram of- a second
communications system including terrestrial and stellar
communications networks. -
20
DETAILED DESCRIPTION OF THE DRAWINGS
Referring to Figure 1, a satellite-cellular
communication system; shown generally at 10, includes the
circuitry, and associated methodology, of an embodiment
25 of the present invention. It should be noted at the
outset that, while the communication system 10 is
illustrated to be a satellite-cellular communication
system, the present invention can analogously be embodied
in a terrestrial-cellular, or other radiotelephonic,
30 communication system. For instance, as one skilled in the
art shall appreciate, by appropriate substitution of
terrestrial-based base stations for certain of the
satellite-based transceivers of a satellite-cellular
communication system, a terrestrial-cellular communication
35 system can instead be formed.
The communication system 10 includes a land Earth
station 12 which is coupled, here represented by lines 14,



comuni cati on. system shown generally at 10, includes the circuitry, and
associ at ed net hodol ogy, of an enbodi nent 25 of the present invention.
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The transceiver circuitry of the network control
center 18, in turn, is able to transceive communication
signals with other satellite-based transceivers, such as
transceiver 22 over communication link 23. Satellite
20 based transceiver 22, similar to transceiver 16, is able

to transceive communication signals with land-based
transceivers including, for example, to a user terminal
24 over a communication link 25. Analogous to the
transceiver 16, the transceiver 22 is primarily operable
25 to relay signals transmitted thereto. Thus, user terminal
24 is operable to transmit communication signals over a
communication link 27. The transceiver circuitry of the
illustrated devices each include a plurality of
transceiving elements to permit concurrent communication

30 between large numbers of communication stations.
Communication pursuant to a satellite-cellular
communication system, such as the system 10 shown in
Figure 1, permits a user of a user terminal, such as user
terminal 24, to communicate telephoniéally when positioned
35 at any location- throughout large areas of the world. As
long as the user of the user terminal 24 is positioned to
permit transmission and reception of communication signals



20 based transceiver 22, simlar to transceiver 16, is able to )
transcei ve communi cation signals with | and-based transcei vers incl udi ng,
for exanpl ayo9snsatduser term nal 24 over a communi cati on PCWRSZBI345

Anal ogous to the transceiver 16, the transceiver 22 is primarily operable

25 to relay signals transmtted thereto. Thus, user termnal 24 is
operable to transmt conmmunication signals over a comunication |ink 27.
The transceiver circuitry of the illustrajgd devices each include a
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indication of the initiation is provided to the network
control center 18 by way of the transceiver 16. The
network control center generates control signals, which
are provided to the terminal 24 by way of the transceiver

20 22 and to LES 12. Once a call set-up is successfully
completed, voice channels between the land Earth station
and the user terminal are defined to permit two-way
communication between the land Earth station and the user
terminal, by way of the transceiver 22.

25 As wentioned previously, supervisory and control
gignals must first be sent to the terminal when a call is
being placed to or from a user terminal. In the case of
an incoming call to a user terminal, such signals are
transmitted to inform the user terminal of the incoming

30 call and to cause the user terminal to be tuned to
transceive communication signals pursuant to such call.
Included among the supervisory and control signals
transmitted to the user terminal is a paging signal to
alert the user terminal of the incoming call. When the

35 user terminal is paged, the user terminal might not be
positioned to receive the paging signal. The paging
signal must be repeated in such instances so that the user



control center. 18 by way of the transceiver 16. The network contr ol
center generates control signals, which are provided to the term nal 24 by
way of the wassaseisver 20 22 and to LES 12. Once a cal PCT@SWP345s
successfully conpl eted, voice channels between the Iand Earth station and
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| and Earth station and the user termnal, by way of the transceiver 22. 25
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controller 18 communicates with telemetric monitoring
station 20 to determine system data channel efficiencies
and ugsage. Controller 18 determines whether UT 24 is to
communicate in a wide band or narrow band mode as well as
20 what carrier or frequency band UT 24 is to use on the
uplink. To illustrate, controller 18 may determine that
UT 24 1is to communicate with transceiver 22 over a
specified channel in communication link 27 in a wide band
mode. How controller actually determines which channel
25 or carrier is to be used is known to those skilled in the
art. Controller 18 then transmits a control signal over
a specified control channel to UT 24 over communication
links 23 and 25. The control signal specifies which
channel and whethexr UT 24 is to use a wide band or narrow

30 band mode of operation.
Controller 18 determines whether a user terminal, in
this example UT 24, should use a wide band or a narrow
band mode of communication by analyzing several factors.

One factor is the type of user terminal. For certain
35 devices, a narrow band is required due to peak power level
restrictions or limitations for the device. By way of

example, user terminals are typically limited to 2 watts
™



15 center (controller) 18 to set up a communication link, controller 18
communi cates with telenetric nonitoring station 20 to determ ne system data
channel ef fwobsiixrs and usage. Controller 18 determnm nes waetiseriozds 24 is
to comunicate in a wide band or narrow band node as well as 20 what
carrier or frequency band UT 24 is to use on the uplink. To illustrate,
controller 18 may determine that UT 24 is to conmunicate with transceiver
22 over a specified channel in comunication link 27 in a wi de band node.
How control l er actually determ nes which channel 25 or carrier is to be
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" 15 poor signal quality from user terminal 24, controller 18
may direct user terminal 24 to use a narrow band. By

2

using a narrow band, a link margin of the transmitted
signals may be increased as the average power per signal

_ is increased thereby increasing signal quality.

20 Similarly, if communication quality is low due to
timing or signal synchronization delays owing, in part,
to propagation delays remitting from large signal travel
distances, the timing problems may be reduced or
eliminated by switching a wide band signal to a narrow

25 band wherein a guard time between signals is diminished
to a much smaller percentage of overall signal period.
A guard time is a period of non-use between transmission
bursts used to facilitate system synchronization.

A third reason a controller might instruct a wide

30 band capable transmitter, by way of example LES 12, to
transmit in a narrow band is related to channel usage.
If controller 12 determines from communicating with
telemetric device 20 that the only or best available
channel is a narrow band channel for the uplink, then

35 controller 18 instructs UT 24 to communicate in a narrow
band mode over the specified narrow band channel.



A second factor used by the controller is signal comunication quality. If
transcei ver 22 sends a control signal to controller 18 indicating that it
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28 1is operable to switch calls generated by telephony
sources, e.g., PSTN 32 or MSC 30 to LES 12 to transmit
communication signals to transceiver 16 and to other user
terminals, by way of example, to user terminal 24.
20 Operation of the satellite cellular communications system
30 in this fashion is well known to those skilled in the

axrt, and thus further description will not be provided.
Communications systems 100 includes a plurality of
base stations (BS) 38 and 40 (only two shown) for
25 transmitting telephone communications (and related control
signals) with mobile station 42 over a radio frequency
communications link 44. BS 40 is connected through mobile
switching center (MSC) 30 to other mobile switching
centers (not shown) within the cellular cowmmunications
30 gsystem 100. MSC 30 routes within communications systems
100 calls from other portions of the communications system
100. For instance, calls originated by or terminated at
mobile station 42 may be routed to user terminal 24
through MSC 30, PSTN 32, MSC 28, LES 12, and transceiver
35 16, respectively. Operation of the communications systems
100 in this fashion is well known to those skilled in the

art, and thus further description will not be provided.



10 the transceiver 16 via a comunications Ilink 34. Transcejver
16 communi cates with user termnal 24 over a radio frequency conmuni cations
i nk 36. Twersasiizer 16 accordingly functions to rel ay talGIIFBINE345

comuni cations (and related control signals) between the LES 12 and user 15
term nal 24 over the communications links 34 and 36. MSC 28 is operable to
switch calls generated by tel ephony sources, e.g., PSTN 32 or MSC 30 to LES
12 to transmt communication signals to f{pansceiver 16 and to other user
termnals, by way of exanple, to user termnal 24. 20 Qperation of the
sat elh lite Ee: : ulja_r mhmmnidbﬁhhﬁ&&aEY§ﬁfnh§ﬁtérﬁl 160 sié aghi@@;tﬁcémlés known
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one time. The depiction of one mobile station 42 is to
be taken as an illustration of, rather than a limitation

on, the operation of the present invention.
Continuing to refer to system 100 of Figure 2, :user
20 terminal 24 is operable to communicate with BS 38 over
communication link 44. If, by way of example, MSC 28 and
BS 38 are part of a GSM cellular communication network,
then UT 24 communicates in a wide band mode over
communication link 44 whenever user terminal is operable
25 as a mobile station in the GSM network. User terminal 24
is also capable of communicating with transceiver 16 in
a wide band mode over communication link 36 if wuser
terminal is a type of communication device other than a
mobile station. Regardless of whether user terminal 24
30 is a mobile station, however, it 1is capable of
communicating with transceiver 16 over communication link
36 in a narrow band mode. Asg described in relation to the
system of Figure 1, controller 18 operates to send control
signals to wuser terminal 24 to direct whether it
35 communicates in-a narrow or wide band mode of operation.
Whether controller 18 sends control signals to user
terminal 24 to direct it to communicate in a wide band



operation of the present ‘invention. It will further be understood that

al though only two nobile swtching centers 28 and 30 are shown to sinplify
the illust r¥O98M8213t will 10 be understood that such.syBEEWEPM cal |y
wi Il include many nobile switching centers interconnected to each other
(perhaps through the PSTN 32), with each nobile switching center being
connected to a plurality of base stations 38 and 40. Finally,

conmmuni cations systens 100 typically 15 _jsinclude many nobile stations 42
operating therein at any one time. The depiction of one nobile station 42
is to be taken ascdsm d¢persisatirorpaft, rmidrerwhdtdera usem tetindnabnist Ae
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Figure 2, user 20 0 com‘run%ca,te W|th BS 38 over

comuni cation |ink 4 O’ﬁcﬁnubﬁgmﬁﬁ B?P%atrﬁ)lsé’s‘:ﬁ@cl% AhdF EBYER Zar 8SBErt of
a GSM cel | ul ar cesmminiadatd4onsnetlwor lopetrbbhe Ufo 2dommummigateatwdshi AE] wde

band node aver c&rgwmc%%uamcuwn441men@aewssr Jrfdé“ Bahd' Sf?aa@re?' e 25
as a nobile station in the GSM netwo L%r term nal so _capabl e

of communi cati ngPRFATCPans¥es veér rfﬁeﬂ’le% %€°B%W%&8no§é$nmﬁi“cat i on
link 36 if user wsewm nakmisad tiPpeaol coramswicst | Ohe dewmee oidweald haa a
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to user term nalo2dcboatotfier WARANGArth 38ariofOMTHYI GALEDS ofhrfgit) oW Of
w de band node of era.tlon 1\gﬂet er control er 18 sends contr hals to
i t

user termnal 24 ’f %‘f‘?levcet o MM Eat EREn SOWPRLFRINP™  SAER88F 18213
PCT/ US97/ 19345 -a&ceimsde faepdiiis 12 ropdES, SUpdn Wirevhigrofisstantpdeni hhk is a

mobi | e statlgn ?E?:ﬁﬂﬂii@ioﬁ yhSi SOMRMBI kAR deVi&e- 1 LRt kpukpgite refer
to SySten]ﬁP 0 Ié¥g§342’ As'ﬁay be seen, LES S0 transmits the received

signals to MSC 30 which transmits them to BS 40. BS 40
transmits the signals to MS 42. By using matching carrier
signals in terms of bandwidth in communication links 46
and 34, timing problems of the transmissions by LES 12 are
20 simplified and overall communication efficiency is
improved. - '
From examining system 100 of Figure 2, it may be seen
that user terminal 24 is operable to communicate with BS
38, LES 12, and transceiver 16 all in a wide band mode
25 (200 kilohertz). Additionally, user terminal 24 is also
capable of communicating with transceiver 16 in a narrow
band wode of operation (50 kilohertz or less).
Accordingly, controller 18 is operable to send control
signals to user terminal 24 specifying the mode of
30 communication in communication link 36. Additionally, as
may be seen, there are multiple communication paths shown
for which user terminal 24 may use to establish a
communication link. The multiple communication paths are
shown to illustrate the variety of options. In practice
35 however, it is exXpected that certain paths are preferred
over others. The path which is used, therefore, is a
function of actual availability.



termnal 24 is also operable to conmmunicate with LES 12 5 over

comuni cation link 46 in a w de band node of operation. LES 12 recei ves
t he conmuniwebsgmaisi gnals fromuser termnal 12 and transmpcrasspheisane
signals to transcei ver 16 over comunication link 34 also in a w de band
node of operation:7" = Transceiver 16, in turn, 10 transcei ves the
recei ved sigrfak's=to" ano’c hér  user terminal or to another land earth station.
By way of exanple, -trafscei ver 16 transnm g the communication signals
received fromLES 12 to LES 50 if, by way of exanple, the term nation point

gg t he comuni ﬁat i onThi rlglllu%tlﬁiﬁle' eﬁf/&: %cgﬁnﬁvjfl@ﬁt‘ign 1&&kmhbeysa%8 Ié_lgs
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BS 40 transm ts%tsﬁgggl gﬁa :chrh I\% ?% Bﬁeﬁs}:%ﬂmf‘%% é’m&;r PPeFa%t ga]"FaI s in
ternms of bandwi & rmqmlmmbaﬁneat po@ Vihksserk divd e§¢abﬂnﬁhng pidd | angd of the
transni ssi ons bydur@nliZatien2Qink 34WLtf1l§§ 38nd 1evasall cespimAMI LAt i on

effici ency s IS | eved, Fr m, exam hng 0 .aof Fi t_may be
seen t hat user tsg'rggrﬁ nal t34p£) eraq'l e o c%%{n’r%ngtattlon g Eg §§£ “TES 12,
and transcei ver a6oamHniaatiqn d@t@aﬁé rSHabPbshed flpgmaki MGRerf z) PSTN

Addi tional ly, user, tganiiwl 28 IBS alosadLaRakhemebitensvat tad i 4. With,
transcei ver 16 | Wl ”lﬁ%/ztéarig Emge aoIf %eréltlo b5lq1si§1' C%pme‘r;tl% oL Iess)
hfrolfe Len 0 arstee

Accordi ngly, con 0 era e 0 contr o User
term nal 24 speciifysi fify. tth%errrﬁeemema%es opeﬁﬂb&mut@aet‘éﬁmpm Qﬁ)ﬁﬁﬁﬁbelﬁh on

l'ink 36. 18ddit wdidR! InandasofnbeasEs®n,1idkens ane hnuksi mbe cnmnmz ciad | on
paLis shown 1 of sHIhCBplasl d R6MLDALY AR 98 40 SIShatt MEp) cati on

e.w‘éﬁ

The nultiple co nicatl usIfrate he" varlety
of options. |n P&k éergsnal I*Rﬁ/ve\ii@r tl-’%nﬁ%elé’sq}’ecﬂ-éd RN ¥aeeai PRPAL hs
are preferred owmmidienation Thakpaih wiredsdesiweseds theheteafscébves

Lg?fbggg/iésigtﬂﬁ%aa%ghgqgehitgbmmunfggt%%£lsg}§nals to LES 50 over

communication link 48. LES 50 is then operable to
transmit the communication signals to MSC 30, BS 40 and
finally to MS 42 to create the communication path from

user terminal 24 to mobile station 42.
As a final example, if user terminal is too far from
20 LES 12 to establish communication link 46, it seeks to
establish communication link 36 with transceiver 16,
Whether communication link 36 is established as a wide
band or narrow band communication 1link depends upon
factors such as whether user terminal 24 is a hand held
25 device such as a mobile station and upon the control
signals received from controller 18 over a control chaﬁnel
transmitted through communication link 36. Call set up
through control channels over communication link 36 is
well known to those skilled in the art and will not be
30 explained herein. Accordingly, user terminal transmits
control signals to transceiver 16 over a control channel
within communication 1link 36. Transceiver 16 then
communicates with controller 18 over control channels in
communication path 23 to indicate that user terminal seeks
35 a communication channel. Controller 18 then analyzes
channel usage and also examines the type of device
requesting a channel. 1In response thereto, controller 18



To illustrate, if a communication link 44 may be established with BS 38,

user termnal 24 will operate as a nobile station and will seek to
establ i sh WOMBHEEBand communi cation link 44 with BS 38. | FEYURY ¥ i nal i s
5 seeking to place a call to nobile station 42.therefore, _a

communi cation path is established through MSC 28,| THISISHERT HAYCBEEN {and BS
40 to reach nobile station 42. |f, however, BS 38 .is REM(}EID awayjto
establish conmunication |ink 44, user teri-nal i s—operadte—te—attehpt to
establish 10 wi de band communication link 46 with LES 12. LES 12 is

t hen operabl e tBr3R§eirsc 6RREHPL AiTR1si hask Lo sserveertingh déekhrigh nal 24
to transceiver {faRyediwvdrlerdagpeDFINY Cetid Ofhdnn¥d 3hd Twidtea UfJerl6 then

transcei ves the d,go t Lgnal s

communi cati on ﬁﬂl%f 18 E‘gu% %%S ?Ee%‘no%eraqt lc%a%%ransm ﬁband
comuni cati on s'i“@‘ﬁ%ds to MsC 30, BS 40 and finally to M5 42 to create the
communi cat§ on path fxDihdissH dred BNalordd dndodibehessoat the Webhads ad | nal

exanple, if useg I 0 1 | gq

comruni cation | |%é§£56g,dglat°fs§§<e 8 fggég%aﬁﬁg%lcoonm%aﬁtecét %gn ‘?1% a th
transcei ver 16.1%hether RRFRAMAFWALToNPEANKRSS |%ndestd§l§lciféhéﬁ akh a Whede band
or narrow band fomgwﬁr@amoallémmamapdmmpm watlobs Wdersasodtidter user

terminal 24 is gnbaildiRlidn2Ps nod QBRI B BulBRiddnct! ALLOMLANI PO

the control signals recelved om contro a contro niel
transmitt&y thr B’eﬂghl%cﬁﬁm%alcepﬁoﬁumpﬁﬂugaremanwn&s t RPdiifHcaiofneol
channel s over candusikeatitanibndlkwiltthcus depirtdrevirba tltmwmhttldaeothen the

art and will ”0£P95n§90ﬁ1 aBXPL& “%@r@ﬁr%tnflé dé“fﬁ?ééj'ﬂ ﬁélf m\#ﬂ‘
transmts control signals to tranSceiver 16 over a coO anne thin
comuni cation FHAkMS36. Transceiver 16 then cormunl cat es with
controller 18 over control channels in communication path 23 to indicate
that user term nal seeks 35 a comuni cati on channel . Controller 18
t hen anal yzes channel usage and al so exam nes the type of device requesting
a channel. In response thereto, controller 18
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-17- 5 transmts control signals back to user termnal 24 through .
transcei ver 16 specifying the channel and whether user termnal is to
transmt | waosnsgis band or narrow band node. Al t hough oneprCr/Usaings4s
enbodi ments of the method and 10 apparatus of the present invention- have

been il Iust rat - nyi ng Dr awi ngs and ~ descri bed

t he foregm ng. }e ﬁé&’l@'bgﬁi , It wll be under “M‘“mjmu\! M\u\
inventionis A E ED t he ¢nbodi menig di scl ose [\ of
NnuIrer ous rearrangerrents, modi 11 cations 15 and substitutS orfs Wit hout
departing from WHRTSPS retAIMED IIs:i nvention as set forth and def| ned by the

followng clains. 3 18, co\‘}ﬁfﬁl@t%@@r&i sg tem é!xp
comuni cation network’ system conprising Frite %% nsc§ ver.  for
receiving and transnittihg SHedreat FE?P%‘FW@P’S farcoﬁﬂ‘iﬁﬂ‘é’d'tg of¥devi ce

for term natingtaanahittimnserimedchyionisigeailed;lite transceiver; 10
a user termnal for gﬁ(l chod b 1By B9 cUBYof E'%Q-l{‘n{:aactm a%‘llflor

transnmitting to_said sat ranscej ver conmmuni cati on
sel ectably in rBERBRASRIYRA Ryt Sad6nEREEL Sl tyn i anscRigRE/ of a wi de band node
or in a narrow band node;a andet5 terminal fom otdginstimy, a renot elay

ocated Trom EBfmuHPELCiSH TRA! £diO HIANMEILENG: JO08 60U Sl g0l s

to said user termna e contro Speci fyi ng sai d
user term nal EI?’BS‘E‘?’a‘strqu“Y‘Né‘lEBFrh%l%‘a&r}a&ﬁ'sﬁﬁﬁéFEa}PWa W d?é‘eoé’rfrd or in
a narrow band. 20w2de bamd anceie lool dn &onaxivve Mandn mpdewoand syst em having a
satellite based transceiv. t a

£lcontrd3§kr %P“n[rkaalméuﬂ,tt%ﬂg gbﬂeréai‘ %V& Y ect abl e

conmuni cations and for. transmtting.an up or.Ne
frequency bandwFat t"r‘atlﬁrd{r"geﬁ at%““?&t'elql’}et eccbth"s‘i—frg LSS \RReqiFvAng

receiving statiehethed asaid user terminal is to transmit the
communication signals in a wide band or in a narrow band.

15
2. In a cellular communication network system
having a satellite based transceiver, a user terminal for
engaging in two-way communications and for transmitting
an uplink signal formed of a selectable £freguency
20 bandwidth through a satellite based transceiver to a
receiving station, and a controller for allocating a
communication channel upon which to transmit the uplink
signal, an improvement for the controller circuitry for
providing the user terxrminal with the selected frequency
25 bandwidth of which the uplink signal is to be formed, said
circuitry comprising:

a communication indicia receiver for receiving
indications of at least indicia of communications by the
user terminal upon the communication channel allocated by

30 the controller;

a selector operably responsive to the
indications xreceived by said communication indicia
receiver, said selector for selecting the frequency
bandwidth of the uplink signal to be transmitted by the

35 user terminal; -and
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control|er for alloc tion channel upon which to transmt
the uplink si gnal ﬂ“lm ﬁmmn“lm the controller circuitry for

provi di ng wuoesnsas term nalt wnt hst he sel ected frequency b2aBwSaVII45f whi ch
the uplink signal 30 is to be fornmed, said circuitry conpr|3|ng a
conmuni cation indicia receiver for receiving rndircati-# A & Eﬂ

i ndi ci a of comuni cations by the user terninaf "feffoflly: %g tihe
controller - 19 - circuitry upon the g@munhi cati:g : d by
the controller; 5 a sel ector operably™ respon3| ve to the

i ndi cations received by aait&aﬁ@maeﬁatb@ntraﬂsﬁ@tf@cemarc,ataahd &€l ect or

for selecting,_gh f ue d I gn be
transmtted by eefursee(iueet(ill fr]n nafh'& }é\n é??%%es% e"?hefo ran%m £t ftgls

i ndi cati ons of 4sfx r@rmipaduency bandwidth selected by the selector

to the renptely |ocated user term nal as a node signal Wi thin control
signals traansmtted 40 t user. rmn The Q I cation
net wor k ssystem of 15 ?1 meﬂ'l C%mmtuﬁllcatlon anW°Foca¥e§ &U“S%Q
terminal s opgldpl e tvberﬁraahs;rhet usﬁrawwnaﬁklrsnoméal@lﬁe EN&meeFMBAnd node
or a wide band imda uPliaEPOASEné Cof e NBESWSbEARAl mode or Th&videebankar
conmuni cati on work system of 20 claim3 wherein the controller is
operable to transm't control signals to the user termnal specifying

whet her the user termnal transmts in one of a wide band or narrow band
nmode. 25 10 5. 4A comhniceAludBrneictiukisy8ien neewpEtkSkRgter wEer

terminal for orjgjnat ok Q’}Pﬁi@é’ %ﬁ@%’lf? ';%”Oope%la‘i’:llés% LS 8@& for

transmttlng I N an up W de nanarrowban
satel lite transtBtumsl %‘rﬂila@@ to the user jerpdpnpri o‘FP‘%fFlfSFJé}ﬁ)t"é‘le)FhePfocat ed
from the usertnearm;aal tekninkl afgahbhitg Sanionel ofSignvi8e bandsakd user

termnal, the CerltrroQJ bsdingn@lgaegpeci fying within said user
15 |

5. A communication network system, comprising:

a user terminal £for originating a two-way
communication, said user terminal for transmitting in an
uplink in a wide band mode and in a narrow band mode;

20 a satellite transceiver; .

a land earth station for receiving the uplink
transmisgsions from said user terminal and for transceiving
the uplink transmissions to the transceiver, said user
terminal and said land earth station both transmitting in

25 a wide band mode; and

a communication device for terminating the two-
way communication originated by said user terminal and
transceived by said land earth station and said satellite
transceiver.

30
6. A method for setting up a two-way communication
link through a satellite'transceiver, the communication
originating at a uger terminal and terminating at a
communication device, the method including the steps of:
35 transmitting from the wuser terminal to a
controller a request for a communication channel; and
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termnal is to transmt the conmunica signals in a - 20 - wi deband
or in a narrowband via nﬂmu Ditl gnal within the control signals.
5 6. A "R wedsdior sette‘m omruni cati on Ilmmdswmsm a
satellite transceiver, the cdm‘runl cation originating at a 'user' term nal
and term nati on device, the nethod including the steps
of : 10 THIS SHEETHAS BEEN) from the wuser termnal to a
controller reiotel yREmaypepd frofn the user, termnal a request for a

conmuni cati on ving the Pequest for a conmuni cation

channel and transm tt' ngreb@rl’rfﬁ&”\%?e t 'i“é'i;‘étegt P&UCH Slograhsche om 15 t he
controller to g:gjld user termnal’, the control signals:inc]udin

signal, the no 2l 2% rCTARHAG ot FEERORFRe EBERAT ‘ﬁbd‘ég?ﬁr narrow
band node of opdmalen from tthe upintmlolieontbheaddenserr temainalb, ttiee

satel lite transeRit¥eli- s28nals including a mode signal, the mode signal
5 for specifying one of a wide band mode or a narrow band

mode of operation for the uplink from the user terminal
to the satellite transceiver.
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