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A communication device may Include a power source, a transmitter configured to transmit radio frequency signals to a satellite via a
satellite-based network and a receiver configured to receive radio frequency signals from the satellite via the satellite-based
network. The communication device may also include logic configured to receive power mode control information from a handset
coupled to the communication device. The logic may also be configured to provide power to components of the communication
device from the power source based on the power mode control information.
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ABSTRACT

A communication device may include a power source, a transmitter configured to transmit
radio frequency signals to a satellite via a satellite-based network and a receiver configured to
receive radio frequency signals from the satellite via the satellite-based network. The
communication device may also include logic configured to receive power mode control
information from a handset coupled to the communication device. The logic may also be
configured to provide power to components of the communication device from the power

source based on the power mode control information.
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POWER MODE CONTROL FOR A COMMUNICATION DEVICE

FIELD OF THE INVENTION

This invention relates generally to wireless communications and, more particularly, to powering

components involved in wireless communications.
BACKGROUND

Mobile telephones have become increasingly common in every day life. For example, people often use

their mobile telephones at work, at home and on travel. As people travel, however, conventional cellular service
may not be available. For example, as a user moves out of a particular service area, the user may be unable to
transmit and receive calls.

In other situations, conventional cellular service may not be available at various times due to one or more
problems in a terrestrial cellular network. For example, one or more cell towers associated with transmitting and
receiving calls may be out of service for any number of reasons. In still other situations, a high volume of calls may
make it impossible for a user to make or receive a call. As a result, conventional cellular networks may not provide

adequate service for a user in various situations.

SUMMARY

According to one aspect, a method for powering a device that communicates with a satellite is provided.
The method includes operating the device in a first power mode when a handset coupled to the device is turned on,
where the first power mode represents a standby mode in which the device is configured to receive signals from the
satellite. The method also includes operating the device in a second power mode when the handset is in a
transmission mode associated with transmitting signals to the satellite, where the second power mode represents a
full power mode. The method further includes maintaining the device in the first power mode when the
transmission mode is terminated.

According to another aspect, a system is provided. The system includes a first device configured to
transmit and receive radio frequency signals via a terrestrial- based network. The system also includes a second

device configured to transmit and receive radio frequency signals via a satellite-based network. The second device

is configured to receive power mode control information from the first device. The second device is also
configured to provide power to components of the second device from a power source located within the second
device based on the power mode control information.

According to still another aspect, a communication device is provided. The communication device
includes a power source, a transmitter, a receiver and logic. The transmitter is configured to transmit radio
frequency signals to a satellite via a satellite-based network and the receiver is configured to receive radio

frequency signals from the satellite via the satellite-based network. The logic is configured to receive power mode

control information from a handset coupled to the communication device. The logic is also configured to provide

power to components of the communication device from the power source based on the power mode control

information.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference is made to the attached drawings, wherein elements having the same 1dentifier/name may

represent like elements throughout.

Fig. 1 illustrates an exemplary network in which methods and systems described herein may be

implemented.

Fig. 2 is an exemplary diagram of the mobile terminal of Fig. 1.
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Fig. 3 is an exemplary diagram of the handset illustrated in Fig. 2.

Fig. 4 is an exemplary diagram illustrating a portion of the satellite companion unit of Fig. 2

Fig. 5 is an exemplary diagram illustrating portions of the handset and satellite companion unit associated
with power mode control.

Fig. 6 is a flow diagram illustrating exemplary processing consistent with an exemplary implementation.

Fig. 7 is a schematic diagram illustrating power mode control operations associated with the handset and

satellite companion unit.

DETAILED DESCRIPTION

The following detailed description of the invention refers to the accompanying drawings. The same

reference numbers in different drawings may identify the same or similar elements. Also, the following detailed
description does not limit the invention. Instead, the scope of the invention is defined by the appended claims and
equivalents.

Systems and methods described herein provide a mobile communication device that operates in
conjunction with a terrestrial network and a satellite-based network. In one implementation, a handset of the
mobile communication device may be coupled to a satellite companion unit (SCU) that facilitates communication
with the satellite-based network. The power mode operation of the SCU may be controlled via the handset to
conserve power used by the SCU and enhance the battery life of the SCU.

EXEMPLARY NETWORK
Fig. 1 is a diagram of an exemplary network 100 in which methods and systems described herein may be
implemented. Referring to Fig. 1, network 100 may include mobile terminal 110, communication device 120,
terrestrial network 130 and satellite 140. The number of devices shown in network 100 is provided for simplicity.
It should be understood that network 100 may include additional devices that aid in the transmission and recéption
of information, as well as additional mobile terminals and communication devices.
Mobile terminal 110 may include components for transmitting and receiving radio frequency (RF) signals

via terrestrial network 130 and satellite 140. In an exemplary implementation, mobile terminal 110 may include a

cellular radiotelephone, a Personal Communications System (PCS) terminal that may combine a cellular
radiotelephone with other data processing/communications capabilities; a personal digital assistant (PDA), a
conventional laptop and/or palmtop receiver or other appliance that includes a radiotelephone transceiver. In an
exemplary implementation, mobile terminal 110 may be configured to communicate with other devices/systems,
such as communication device 120, via terrestrial network 130 and/or via satellite 140. In an exemplary
implementation, mobile terminal 110 may communicate with terrestrial network 130 using, for example, the L-
band, the S-band, or another RF band.

Communication device 120 may include any type of device that is capable of transmitting and receiving
voice signals and/or data signals to/from a network. For example, communication device 120 may include any

conventional telephone that interfaces with, for example, the public switched telephone network (PSTN) or a

wireless network to place and receive telephone calls. Communication device 120 may be a standard PSTN-based
telephone, a cordless telephone, a cellular telephone, a PDA, a mobile device similar to mobile terminal 110 or
another type of conventional telephone.

Communication device 120 may also include any client, such as a computer device, web-based appliance,

etc., that is configured to provide telephone functions. For example, communication device 120 may be a session

initiation protocol (SIP)-based telephone.
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Terrestrial network 130 may include one or more wired and/or wireless networks that are capable of
receiving and transmitting data and voice signals. For example, terrestrial network 130 may include one or more
PSTNs or other type of switched network. Terrestrial network 130 may also include packet switched networks,
such as the Internet, an intranet, a wide area network (WAN), a metropolitan area network (MAN) or another type
of network capable of transmitting data from a source device to a destination device.

Terrestrial network 130 may also include one or more earth-based cellular networks that include
components for transmitting and receiving data and voice signals using RF communications. Such components
may include base station antennas and transmission towers (not shown) that transmit and receive data from mobile
terminals within their vicinity. Such components may also include base stations (not shown) that connect to the
base station antennas and communicate with other devices, such as switches and routers (not shown) in accordance
with known techniques.

Satellite 140 may represent one of more spaced-based components that are included in a satellite-based
network. Satellite 140 may communicate with mobile terminal 110 and other devices in system 100, such as
various gateways, routers, etc., that interface with other networks, such as terrestrial network 130. Satellite 140
may communicate with mobile terminal 110 using, for example, the L-band, the S-band, or another RF band.

Mobile terminal 110, as discussed above, may include components for communicating via terrestrial
network 130 and satellite 140. In one exemplary implementation, mobile terminal 110 may include a handset 210
and a satellite companion unit (SCU) 220, as illustrated in Fig. 2. The term “handset” as used herein may include a
radiotelephone device that includes one or more antennas, transmitters and receivers for communicating with a
terrestrial network, such as terrestrial network 130. Referring to Fig. 2, handset 210 may be coupled to SCU 220
via connection 230, also referred to herein as cable 230. In an exemplary implementation, connection 230 may be a
wired connection, such as a coaxial cable, a twisted pair connection, etc. In these implementations, handset 210 and
SCU 220 may include connectors that facilitate easy connecting and/or disconnecting of cable 230 to handset 210
and/or SCU 220. In some implementations, the connection from SCU 220 to cable 230 may be a permanent or
semi-permanent type connection to help ensure that cable 230 does not get lost.

In other implementations, handset 210 and SCU 220 may be integrally formed and connection 230 may
represent an internal bus/conductor connecting various components associated with handset 210 and SCU 220. In
still other implementations, handset 210 may communicate with SCU 220 using wireless communications.

Fig. 3 is a block diagram illustrating an exemplary configuration of handset 210. Handset 210 may include
bus 310, processing logic 320, memory 330, input device 340, output device 350 and communication interface 360.
Bus 310 permits communication among the components of handset 210. One skilled in the art would recognize that
handset 210 may be configured in a number of other ways and may include other or different elements. For
example, handset 210 may include one or more power supplies (not shown). Handset 210 may also include a
modulator, a demodulator, an encoder, a decoder, etc., for processing data.

Processing logic 320 may include a processor, microprocessor, an application specific integrated circuit

(ASIC), field programmable gate array (FPGA) or the like. Processing logic 320 may, in some implementations,

execute software instructions/programs or data structures to control operation of mobile terminal 110.

Memory 330 may include a random access memory (RAM) or another type of dynamic storage device that
stores information and instructions for execution by processing logic 320; a read only memory (ROM) or another
type of static storage device that stores static information and instructions for use by processing logic 320; a flash
memory (e.g., an electrically erasable programmable read only memory (EEPROM)) device for storing information

and instructions; and/or some other type of magnetic or optical recording medium and its corresponding drive.

3
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Memory 330 may also be used to store temporary variables or other intermediate information during execution of
instructions by processing logic 320. Instructions used by processing logic 320 may also, or alternatively, be stored
in another type of computer-readable medium accessible by processing logic 320

Input device 340 may include one or more mechanisms that permits an operator to mput information to
handset 210. For example, input device may include a microphone, a keyboard, a keypad, a mouse, a pen, voice
recognition and/or biometric mechanisms, etc. Input device 340 may be used to facilitate placing telephone calls to
other devices, carrying on a conversation, etc.

Output device 350 may include one or more mechanisms that output information to the user, including a
display, one or more speakers, a printer, etc. Output device 350 may be used to facilitate receiving telephone calls
from other devices, carrying on a conversation, etc.

Communication interface 360 may include any transceiver-like mechanism that enables handset 210 to
communicate with other devices and/or systems. For example, communication interface 360 may include an
interface, such as an RF connector (e.g., a coaxial connector), to cable 230 or another device. Communication
interface 360 may also include other mechanisms for communicating via a network, such as a wireless network.
For example, communication interface 360 may include one or more RF transmitters and receivers and/or
transceivers, one or more antennas, etc., used to transmit and receive RF signals, such as RF signals
transmitted/received via terrestrial network 130. In one implementation, handset 210 may include one or more
antennas, transmitters and receivers that enable handset 210 to communicate with terrestrial network 130 using, for
example, L band, S band or another RF band.

Mobile terminal 110 may perform processing associated with communicating via terrestrial network 130
and/or satellite 140, as described in detail below. Mobile terminal 110 may perform these operations in response to
processing logic 320 executing sequences of instructions contained in a computer-readable medium, such as
memory 330. Such instructions may be read into memory 330 from another computer-readable medium via, for
example, communication interface 360. A computer-readable medium may include one or more memory devices
and/or carrier waves. In alternative embodiments, hard-wired circuitry may be used in place of or in combination
with software instructions to implement processes consistent with the invention. Thus, implementations consistent
with the invention are not limited to any specific combination of hardware circuitry and software.

Fig. 4 illustrates an exemplary configuration of a portion of SCU 220 according to an exemplary
implementation. Referring to Fig. 4, SCU 220 may includes antenna 410, transceivers 420 and 430, low noise
amplifier (LNA) 440, filters 450 and 452, power amplifier (PA) 460, power source 470, power distribution unit 475,
splitter 480, SCU mode sensor 490 and PA mode sensor 494. It should be understood that the configuration

illustrated in Fig. 4 is provided for simplicity. It should also be understood that additional elements may be

included in SCU 220 that aid in the reception and transmission of signals to, for example, satellite 140.

Antenna 410 receives and transmits RF signals from/to, for example, satellite 140. In one implementation,
antenna 410 may receive RF signals in the L-band, S-band, or another band. Antenna 410 may forward received
signals to transceiver 420, which forwards the signals to LNA 440. LNA 440 may amplify the received signals
and forward amplified versions of the received signals to filter 450. Filter 450 may include a surface acoustic
wave (SAW) band pass filter that filters the amplified signals. Filter 450 may then forward the filtered signals to
transceiver 430, which forwards the filtered signals to splitter 480.

Splitter 480 may function to separate direct current (DC) signals from RF signals. In other words, splitter
480 may act as a high frequency/low frequency splitter. Splitter 480 may pass the RF and/or DC signals to handset

210 via cable 230. Splitter 480 may also receive signals from handset 210. Splitter 480 may forward DC signals
4
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to SCU mode sensor 490 and PA mode sensor 494 and RF signals to transceiver 420 with minimal signal
attenuation. Based on the signals received from splitter 480, SCU mode sensor 490 may forward an SCU on/off
indicator to power distribution unit 475. Splitter 480 may also send a DC signal to PA mode sensor 494, which
may forward a PA on/off indication to PA 460. Transceiver 430 may receive RF signals from splitter 480 and
forward the RF signals to filter 452. Filter 452 may include a SAW BPF that filters the received signals and
forwards the filtered signals to PA 460. PA 460, when powered up, may amplify the filtered signals and forward
the amplified signals to transceiver 420 for transmission via antenna 410. It should be understood that SCU 220
may include additional elements, such as modulators, de-modulators, interleavers, error correction logic, etc.
Description of such elements is not provided herein in order to not unduly obscure the thrust of the invention.

Power source 470 may include one or more batteries that provide power to components of SCU 220.
Power source 470 may be coupled to power distribution unit 475 that operates in conjunction with SCU mode
sensor 490 and PA mode sensor 494 to control the power mode operation of SCU 220 to conserve battery power,
as described in detail below.

Fig. 5 is a block diagram illustrating exemplary components of handset 210 and SCU 220 involved in
power mode control of SCU 220. Referring to Fig. 5, the portion of handset 210 illustrated includes
communication interface 360 and adder 510. Adder 510 may be a DC adder circuit that receives various DC
signals on lines 512 and 514 based on the operational state of handset 210 and adds these signals. In one
implementation, adder 510 may receive a steady state DC voltage via line 512, referred to herein as V2, when
handset 210 is turned on. Adder 510 may also receive a steady state DC voltage via line 514 (e.g., transmitter on
signal), referred to herein as V1, when the transmitter portion of handset 210 is turned on/active, such as when
handset 210 would like to transmit voice and/or data signals via, for example, satellite 140. These steady state DC
voltages V1 and V2, as described in detail below, may be used to control the power mode operation of SCU 220.
Adder 510 forwards the DC signals along with RF signals via cable 230 to SCU 220.

The portion of SCU 220 illustrated in Fig. 5 includes switch 1 (S1) 520, switch 2 (S2) 530, SCU on
detector 540, logic 545, transmit on detector 550, logic 555, delay element 560, power source 470 and power
distribution unit 475. SCU mode sensor 490 in Fig. 4 may include elements 540 and 545 and PA mode sensor 494
in Fig. 4 may include elements 550 and 555. S1 530 may be, for example, a normally closed, single pole double
throw solid state switch that includes a normally closed (NC) contact and a normally open (NO) contact. S1 530
may receive power from power distribution unit 475, based on the state of S2 530. S1 530 may also receive a
control input from logic 545 via delay element 560.

SCU on detector 540 may include a detector/comparator circuit that receives input from splitter 480 and S1
520. When SCU 220 is connected to handset 210, the input from splitter 480 may be a DC signal having the
voltage V2. SCU on detector 540 may compare the two inputs (i.e., input from splitter 480 and input from S1 520)
and output a control signal to logic 545. For example, when V2 is present, SCU on detector 540 may send a signal
to logic 545 indicating that SCU 220 is connected to handset 210.

Logic 545 may receive the control signal from SCU on detector 540 and forward a control signal to S2
530. S2 530 may be, for example, a solid state single pole single throw switch that is normally open. When SCU
on detector 540 detects V2, logic circuit 545 may signal S2 530 to close its normally open contact. As aresult of
the closing of S2 530, power from power source 470 may be fed to power distribution unit 475.

Transmit on detector 550 may include a detector/comparator circuit that receives input from splitter 430

and power distribution unit 475. When the transmitter portion of handset 210 is on and/or handset 210 is preparing

to transmit data to, for example, satellite 140, the input from splitter 480 may be a DC signal having voltage V1 +
D
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V2. Transmit on detector 550 may compare the two inputs (i.e., input from splitter 480 and input from power
distribution unit 475) and output a control signal to logic 5355.

Logic 555 may receive power from power distribution unit 475. When the transmitter on signal is
detected, logic 555 receives this indication from transmit on detector 550 and outputs a control signal to PA 460
indicating that PA is to be powered up. Processing by components in mobile terminal 110, such as the components
illustrated in Figs. 4 and 5, with respect to controlling the power mode operation of SCU 200 will be described in
more detail below.

EXEMPLARY PROCESSING

Fig. 6 illustrates exemplary processing with respect to controlling the power mode operation of SCU 220.
Assume that the user of mobile terminal 110 wishes to use mobile terminal 110 in a mode associated with
receiving and/or transmitting data via satellite 140. For example, assume that cellular service via terrestrial
network 130 is not available or is not reliable. The user of mobile terminal 110 may couple SCU 220 to handset
210 (act 610). For example, as described previously, in one implementation, handset 210 may be coupled to SCU
220 via cable 230, which may be a wired connection, such as a coaxial cable. In this case, coaxial connectors may
be included on handset 210 and SCU 220 that facilitate easy connection of cable 230 to handset 210. As also
described above, in some implementations, the connection from cable 230 to SCU 220 may be a permanent or
semi-permanent connection to ensure that cable 230 does not become lost. In each case, assume that the user
couples cable 230 to handset 210 and, if necessary, to SCU 220, such that handset 210 and SCU 220 are coupled to
each other.

Assume that handset 210 is turned on. When handset 210 is turned on, handset 210 may assert an “SCU

ON” signal via line 512 (act 610). For example, when handset 210 is powered on, handset 210 may forward a DC
voltage V2 on input line 512 to adder 510. This voltage V2 may function as an SCU ON signal. Adder 510 may
forward this signal to splitter 480 via cable 230.

Splitter 480 may receive this signal, which may be included with RF signals, and extract the DC signal

from any RF signals being transmitted via cable 230. Splitter 480 may forward the reference voltage V2 to SCU

on detector 540 and transmit on detector 550. SCU on detector 540 may sense the presence of voltage V2 (act
620). The presence of voltage V2 indicates that SCU 220 was successfully connected to handset 210 and that
handset 210 is turned “ON”. Transmit on detector 550 may take no action based on reception of voltage V2 since
transmit on detector 550 is configured to detect a transmitter on signal, as discussed in more detail below.

Upon detection of the voltage V2, SCU 220 switches S1 520 and S2 530 based on the determination that
the SCU on signal was received (act 620). For example, referring to Fig. 5, SCU on detector 540 may forward a
signal to logic 545 indicating that voltage V2 has been detected. Logic 545 may then switch the normally open
contact S2 530 to the close position. Closing S2 530 effectively provides power from power source 470 to power
distribution unit 475. Logic 545 may also switch the normally open contact at S1 520 to the close position and the

normally closed contact at S1 520 to the open position. These control inputs may be forwarded from logic 545 to

S1 520 via delay element 560. Delay element 560 may provide, for example, a delay of approximately 100

milliseconds and may prevent possible oscillations in certain transient situations. In other implementations, delay

element 560 may not be needed.

As illustrated in Fig. 5, SCU on detector 540, logic 545, switch S1 520 and switch S2 530 are mitially
powered by voltage from handset 210 through the normally closed (NC) contact of S1 520. In an exemplary

implementation, the switching of the normally open contact S2 530 upon detection of voltage V2 effectively
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powers SCU 220 in a standby mode (act 630). That is, the closing of $2 530 may provide power from power
source 470 to power distribution unit 475, which may then supply power to a number of elements in SCU 220.

For example, upon detection of signal voltage V2, SCU 220 effectively switches out the source of power
from handset 210 for elements 540, 545, 520 and 530 and switches in the source of power internal to SCU 220
(i.e., power source 470). SCU 220 may then operate in a “standby mode” with power distribution unit 475
providing power to, for example, LNA 440, filter 450, transceivers 420 and 430 (in addition to elements 520, 530,
540 and 545), but without powering up various elements associated with transmitting voice and/or data via satellite
140.

For example, in one implementation, in the SCU 220 standby mode, all the components illustrated in Fig. 4
may be supplied power from power distribution unit 475 and/or may be active with the exception of PA 460. In
the standby mode, PA 460 may not be powered up or active. In the standby mode, SCU 220 may receive
incoming telephone calls from satellite 140, but may not transmit signals to satellite 140. This may allow SCU
220 to conserve considerable power resources when in the standby mode since PA 460 is not powered up. In
addition, powering SCU 220 in a standby mode in this manner allows SCU 220 to be powered up without the need
for an on/off switch. That is, SCU 220 performs an automatic power up based on reception of the SCU on signal
from handset 210. This helps simplify operation of SCU 220 by a user. |

Assume that the user of mobile terminal 110 wants to make a call while SCU 220 in the standby mode. In
this case, the user of mobile terminal 110 may dial a telephone number via input device 340 (act 640). Mobile
terminal 110 may then send a “transmitter on” signal to adder 510 via line 514 (act 640). The transmitter on signal
on line 514, as discussed previously, may have a predetermined voltage V1. Adder 510 combines the SCU on
signal received via line 512 (having a voltage V2) with the transmitter on signal having a voltage V1 to create a

combined signal having a voltage V1 + V2.

Splitter 480 may extract this DC voltage from any RF signals being transmitted via cable 230 and forward

the reference voltage V1 -+ V2 to SCU on detector 540 and transmitter on detector 550. SCU on detector 540 may
not react to this pulse since it is superimposed on DC voltage V2 and no further action may take place with respect
to SCU on detector 540. Transmitter on detector 550, however, senses the reference voltage V1 + V2 as
corresponding to a transmitter on signal (act 650).

For example, transmit on detector 550 may compare the reference voltage V1 + V2 to a reference voltage
received from power distribution unit 475 and determine that handset 210 is ready to transmit. Transmit on
detector 550 may then signal logic 555 to provide a “power amplifier on” signal to PA 460 (act 650).

PA 460 may then receive the power amplifier on signal and power up or activate PA 460. Once PA 460 is
powered up and active, SCU 220 may forward the RF signals from handset 210 (i.e., voice and/or data signals)
through transceiver 430 and filter 452 to PA 460. PA 460 may amplify the signals and forward the amplified

signals to transceiver 420 for transmission via antenna 410. In this manner, SCU 220 may enter a transmission

mode in which signals from handset 210 may be transmitted via SCU 220. The transmission mode may represent
a full power mode for SCU 220 in which all components needed for reception and transmission, including PA 460,
are powered and active. SCU 220 may stay in this full power mode as long as handset 210 stays in a transmit
mode (e.g., is engaged in a voice telephone call, is engaged in transmitting data, such as text messages, or 1s
engaged in other communications in which transmission is required).

Assume that the user of mobile terminal 110 terminates the transmission (act 660). For example, assume

that the user presses a hang-up button on handset 210 to end a telephone call. When such an action occurs, handset
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210 de-asserts the transmitter on signal on line 514. Adder 510 may now forward the DC signal with voltage V2
(i.e., the SCU on signal) to splitter 480, which forwards the signal V2 to transmit on detector 550.

Transmit on detector 550 senses the absence of voltage V1 and signals logic 555 that the transmitter on
signal is no longer present. Logic 555 may then send a power amplifier off signal (or de-asserts the power
transmitter on signal) to PA 460. PA 460 receives the power transmitter off signal (or de-assertion of the PA on
signal) and powers off/down PA 460. SCU 220 may then re-enter a standby power mode (act 660). As discussed
above, in the standby mode, SCU 220 may receive calls, but may not transmit to satellite 140.

SCU 220 may also include a self turn off feature. For example, assume that handset 210 is turned off or
cable 230 is disconnected from handset 210. In this case, handset 210 de-asserts the reference voltage V2 on line
512. Splitter 480, as discussed above, forwards the DC component of the signal on cable 230 to SCU on detector
540. In this case, SCU on detector 540 senses the loss of the steady state DC voltage V2 and forwards a signal to
logic 545. Logic 545 then switches normally open (NO) contact of S2 530 to open, thereby removing power from
power source 470 to power distribution unit 475, In addition, S1 520 returns the normally closed (NC) contact to
close and the normally open (NO) contact to open. Operation of S1 520 and S2 530, therefore, removes power
from components in SCU 220 and SCU 220 enters a power off mode (act 670).

SCU 220, therefore, returns to an off mode and awaits a signal from handset 210 for future powering up.
In this manner, SCU 220 may save power when not in use and/or is not needed.

Fig. 7 is a schematic diagram illustrating the transition of SCU from an SCU off mode to an SCU standby
mode to an SCU full power mode. Referring to Fig. 7, SCU is initially in an off state. In this state, the voltage at
SCU is zero volts and power source 470 is not being used. Such a state corresponds to handset 210 being turned
off or cable 230 not being connected from handset 210 to SCU 220.

At point 710, handset 210 turns on with cable 230 connected to handset 210 or cable 230 may be
connected to handset 210 with handset 210 turned on. At this point, voltage V2 is received at SCU 220 and SCU
220 enters a standby mode.

At point 720, handset 210 enters a transmission mode (e.g., the transmitter of handset 210 is active) and
voltage V1 + V2 is received by splitter 480. As described above with respect to act 650, SCU 220 may then enter
a full power mode with PA 460 powered. At point 730, the transmission mode is terminated (e.g., the transmitter
of handset 210 is no longer active), resulting in voltage V2 at splitter 480. SCU 220 may then re-enter the standby
mode with PA 460 powered down.

At point 740, handset 210 may be turned off or cable 230 may be disconnected from handset 210. SCU

220 then enters a powered off state in which power source 470 is no longer powering components of SCU 220.

CONCLUSION

Systems and methods described herein provide for efficiently powering an SCU with little or no input from
a user. This may allow the mobile terminal to conserve power and extend battery life with respect to
communicating with a satellite-based network.

The foregoing describtion of preferred embodiments of the invention provides illustration and description,
but is not intended to be exhaustive or to limit the invention to the precise form disclosed. Modifications and
variations are possible in light of the above teachings or may be acquired from practice of the mvention.

For example, implementations consistent with the invention have been described above with respect to use

of a mobile terminal that includes a handset coupled to an SCU for use in hybrid network that utilizes a terrestrial
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network and a satellite/spaced-based network. It should be understood, however, that implementations consistent
with the invention may be used in other types of networks and are not limited to any particular type of network.

In addition, implementations described above refer to a handset and an SCU as being implemented in
separate devices. It should also be understood that in some implementations, the functions of the handset and SCU
may be included in a single device.

It will also be apparent to one of ordinary skill in the art that aspects of the invention, as described above,
may be implemented in different forms of software, firmware, and hardware in the implementations illustrated in
the figures. The actual software code or specialized control hardware used to implement aspects consistent with
the principles of the invention is not limiting of the invention. Thus, the operation and behavior of the aspects of
the invention were described without reference to the specific software code — it being understood that one of
ordinary skill in the art would be able to design software and control hardware to implement the aspects based on
the description herein.

Further, certain portions of the invention may be implemented as "logic" that performs one or more
functions. This logic may include hardware, such as a processor, microprocessor, application specific integrated
circuit (ASIC) or a field programmable gate array (FPQ‘A), software, or a combination of hardware and software.

Lastly, while series of acts have been described with respect to Fig. 6, the order of the acts may be
modified in other implementations consistent with the present invention. Moreover, non-dependent acts may be
performed in parallel.

No element, act, or instruction used in the description of the present application should be construed as
critical or essential to the invention unless explicitly described as such. Also, as used herein, the article "a" is
intended to include one or more items. Where only one item is intended, the term "one" or similar language 1s

used. Further, the phrase “based on” is intended to mean “based, at least in part, on” unless explicitly stated

otherwise.
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CLAIMS:

e e v S —

1. A system, comprising:
a radiotelephone device configured to transmit and receive radio frequency signals via
a terrestrial-based network; and
a satellite communication device directly coupled to the first radiotelephone device
via a wired connection,
wherein the radiotelephone device is configured to:
transmit a first power mode control signal to the satellite communication
device when the radiotelephone device is powered up and the satellite communication
device is directly coupled to the radiotelephone device via the wired connection, and
transmit a second power mode control signal to the satellite communication
device via the wired connection, when the radiotelephone device is in a transmission
mode, wherein the satellite communication device is configured to:
transmit and receive radio frequency signals via a satellite-based
network,
receive the first power mode control signal from the radiotelephone
device, and
provide power to components of the satellite communication device
from a power source located within the satellite communication device based
on the first and second power mode control signals, wherein the providing

POWEr COMPrises:

providing power to a first portion of components associated with
receiving signals from a satellite in response to receiving the first power
mode control signal, and

providing power to a second portion of components associated
with transmitting and receiving signals from the satellite in response to

receiving the second power mode control signal.

2. The system of claim 1, wherein providing power to the second portion of components

COMprises:

providing power from the power source to at least one component not included in the

first plurality of components.

10
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3. The system of claim 1, wherein providing power to components of the satellite

communication device comprises:

operating the satellite communication device in a first power mode when the
radiotelephone device is turned on and the satellite communication device is coupled to the

radiotelephone device via the wired connection, and

operating the satellite communication device in a second power mode when the first
radiotelephone device is in a transmission mode and the satellite communication device 1s

coupled to the radiotelephone device via the wired connection.

4. The system of claim 1, wherein the first portion of components is a subset of the

second portion of components.

5. The system of claim 1, wherein the first power mode control signal has a first voltage

and the second power mode control signal has a second voltage.

6. The system of claim 35, wherein the first and second voltages are different.

7. The system of claim 5, wherein the satellitt communication device is further

configured to:

receive the first power mode control signal, and

operate the satellite communication device in a first power mode In response to
receiving the first power mode control signal, the first power mode representing less than a

full power mode.

8. The system of claim 7, wherein the satellitt communication device is further

configured to:

receive the second power mode control signal, and

11
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operate the satellite communication device in a second power mode in response to

receiving the second power mode control signal, the second power mode representing the full

power mode.

9. A communication device, comprising:

a POWCI SOUrce,

a transmitter configured to transmit radio frequency signals to a satellite via a

satellite-based network;

a receiver configured to receive radio frequency signals tfrom the satellite via the

satellite-based network; and

logic configured to:

receive power mode control information from a handset coupled to the

communication device via a wired connection, and

provide power to components of the communication device from the power

source based on the power mode control information; and
wherein when receiving power mode control information, the logic is configured to:

receive a first signal when the communication device is coupled to the handset via the

wired connection and the handset is turned on, and

receive a second signal when the handset is in a transmission mode.

10. The communication device of claim 9, wherein the first signal has a first voltage and

the second signal has a second voltage, the first and second voltages being difterent.

11.  The communication device of claim 10, further comprising:

a first detector configured to receive the first voltage and identify the first voltage as

corresponding to a power on signal for the communication device, and

a second detector configured to receive the second voltage and identify the second

voltage as corresponding to a full power signal for the communication device.

12.  The communication device of claim 9, wherein when providing power to components

of the communication device, the logic is configured to:

12
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operate the communication device in a first power mode in response to receiving the

first signal, the first power mode representing less than a full power mode.

13. The communication device of claim 12, wherein when providing power to
components of the communication device, the logic is tfurther contigured to:
operate the communication device in a second power mode in response to receiving

the second signal, the second power mode representing the full power mode.

14. The communication device of claim 13, wherein when operating in the first power
mode, the communication device is configured to receive signals from the satellite and when
operating in the second power mode, the communication device is configured to transmit and

receive signals from the satellite.

WSLegal\070377\0000 118879393 v
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