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SPACE SHIFTING OVER FORWARD
SATELLITE COMMUNICATION CHANNELS

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] The present application claims benefit of priority
under 35 U.S.C. 119(e) of U.S. Provisional Application No.
61/157,193, filed Mar. 3, 2009, entitled “Source Coding and
Space Shifting over Satellite Communication Channels,” the
content of which is incorporated herein by reference in its
entirety.
[0002] The following U.S. nonprovisional patent applica-
tions, including the present application, are being filed con-
currently, and the disclosure of the other application is incor-
porated by reference in the present application in its entirety
for all purposes:
[0003] U.S. Nonprovisional Patent Application No.
, filed for “Space Shifting Over Return
Satellite Communication Channels™ (Attorney Docket
No.017018-020410US; Client Reference No. VS-0358-
US-2).
[0004]

U.S. Nonprovisional Patent Application No.

, filed for “Space Shifting Over Forward
Satellite Communication Channels™ (Attorney Docket
No.017018-020420US; Client Reference No. VS-0358-
US-3).

FIELD OF THE INVENTION

[0005] The present invention relates generally to wireless
communications. More particularly, the present invention
relates to methods, apparatus, and systems for providing con-
tent using satellite communications systems.

BACKGROUND

[0006] Satellite communications systems are becoming
ubiquitous for transmitting large amounts of content over
large geographic regions. In typical satellite communications
systems, end users interface with the system through sub-
scriber terminals. The subscriber terminals communicate, via
one or more satellites, with one or more gateways. The gate-
ways may process and route data to and from one or more
networks according to various network protocols.

[0007] With advances in technology, the demand for trans-
mitting content continues to grow. End users desire increased
flexibility and advanced features. As an example, an end user
may desire to have a home satellite service, such as satellite
television, available at another location while traveling. This
may be referred to as space shifting. In one scenario, a satel-
lite television program may be sent to a user’s home and then
from the home to an alternate location. Such a scenario can
increase satellite channel utilization because the program is
first sent to the user’s home using one satellite link and then to
the alternate location using another satellite link. Thus,
improved methods and systems are desired that minimize
satellite channel utilization while providing content using
satellite communications systems.

SUMMARY

[0008] Embodiments of the present invention provide
improved methods and systems for providing content in a
satellite communications system by utilizing side informa-
tion. Side information may be anything of use to the satellite
communications system, including an identifier of content, a
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source identifier for content, credentials associated with
accessing the content, type of encoding, parameters of encod-
ing, encryption information, authentication, rights manage-
ment, watermarking directions, timing, and the like. As an
example, the side information may be used to identify con-
tent, such as audio or video media, that is being sent or is
desired to be sent over a satellite link. Once the content has
been identified, a source for the content may be found that
does not require transmission over the satellite link. For
example, a source for the content may be found on a network
such as the Internet. The content may be obtained from the
source on the network rather than sending the content over the
satellite link. As another example, the content may be stored
at a gateway or subscriber terminal of the satellite communi-
cations system. The content may be retrieved from the gate-
way or subscriber terminal rather than sending the content
over the satellite link. Thus, satellite channel utilization can
be minimized while providing content that is equivalent to or
substantially the same as that which would have been pro-
vided had it been sent entirely over the satellite link.

[0009] Inaccordance with an embodiment of the invention,
a method for providing content from a first node to a second
node using a satellite communications system includes
receiving side information at a subscriber terminal in the
satellite communications system. The side information may
be transmitted from a gateway to the subscriber terminal via
a first communication path that includes a satellite link. The
method also includes determining at the subscriber terminal
that the side information is associated with first content avail-
able at the first node, and determining at the subscriber ter-
minal that second content is available from a source other than
the first node. The method also includes generating output
content using the second content and the side information.
The output content may be substantially the same as the first
content. The method also includes providing the output con-
tent to the second node via a second communication path that
does not include the satellite link.

[0010] In accordance with another embodiment of the
invention, a subscriber terminal for providing content from a
first node to a second node using a satellite communications
system includes a receiving module configured to receive side
information transmitted from a gateway via a first communi-
cation path that includes a satellite link. The subscriber ter-
minal also includes a first determining module configured to
determine that the side information is associated with first
content available at the first node, and a second determining
module configured to determine that second content is avail-
able from a source other than the first node. The subscriber
terminal also includes a generating module configured to
generate output content using the second content and the side
information. The output content may be substantially the
same as the first content. The subscriber terminal also
includes a providing module configured to provide the output
content to the second node via a second communication path
that does not include the satellite link.

[0011] In accordance with yet another embodiment of the
invention, a satellite communications system for transmitting
content from a first node to a second node includes a source
encoder configured to receive first content from the first node
and generate side information associated with the first con-
tent. The satellite communications system also includes a
gateway configured to transmit the side information via a
satellite link and a subscriber terminal configured to receive
the side information via the satellite link. The subscriber
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terminal may be configured to determine that the side infor-
mation is associated with the first content, determine that
second content is available from a source other than the first
node, generate output content using the second content and
the side information, and provide the output content to the
second node via a communication path that does not include
the satellite link. The output content may be substantially the
same as the first content.

[0012] Numerous benefits are achieved using the present
invention over conventional techniques. For example, some
embodiments according to the present invention provide
methods for providing content in a satellite communications
system while minimizing satellite channel utilization. Such
embodiments can lower transmission costs and reduce trans-
mission times. Depending upon the embodiment, one or more
of these benefits may exist. These and other benefits are
described throughout the specification and more particularly
below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] A further understanding of the nature and advan-
tages of the present invention may be realized by reference to
the following drawings. In the appended figures, similar com-
ponents or features may have the same reference label. Fur-
ther, various components of the same type may be distin-
guished by following the reference label with a dash and a
second label that distinguishes among the similar compo-
nents. If only the first reference label is used in the specifica-
tion, the description is applicable to any one of the similar
components having the same first reference label irrespective
of the second reference label.

[0014] FIG.1 is a simplified diagram of a exemplary satel-
lite communications system;

[0015] FIG. 2 is asimplified diagram of a satellite commu-
nications system configured in accordance with an embodi-
ment of the present invention;

[0016] FIG. 3 is a simplified diagram of a satellite commu-
nications system configured for return channel optimization
in accordance with an embodiment of the present invention;
[0017] FIG. 4is a simplified diagram of a satellite commu-
nications system configured for return channel optimization
in accordance with another embodiment of the present inven-
tion;

[0018] FIG. 5is asimplified diagram of a satellite commu-
nications system configured for return channel optimization
in accordance with another embodiment of the present inven-
tion;

[0019] FIG. 6 is a simplified diagram of a satellite commu-
nications system configured for forward channel optimiza-
tion in accordance with an embodiment of the present inven-
tion;

[0020] FIG. 7 is asimplified diagram of a satellite commu-
nications system configured for forward channel optimiza-
tion in accordance with another embodiment of the present
invention;

[0021] FIG. 8 is a simplified diagram of a satellite commu-
nications system configured for forward channel optimiza-
tion in accordance with another embodiment of the present
invention;

[0022] FIG.9is asimplified flowchart illustrating an exem-
plary method for providing content from a first node to a
second node using a satellite communications system in
accordance with an embodiment of the present invention; and
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[0023] FIG. 10 is a simplified block diagram of an appara-
tus for providing content from a first node to a second node
using a satellite communications system in accordance with
an embodiment of the present invention.

DETAILED DESCRIPTION

[0024] The present invention provides methods, apparatus,
and systems for providing content in a satellite communica-
tions system using side information. The side information
may be used, for example, to identify content that is desired to
be sent over a satellite link. Using the side information, the
content may be found and obtained from a source that does
not require transmission over the satellite link. As examples,
the content may exist at a satellite gateway or subscriber
terminal. Alternatively, the content may be available from a
site that is accessible via a computer network. Obtaining the
content from these sources, rather than via the satellite link,
can minimize satellite channel utilization and reduce trans-
mission times. These and other embodiments of the present
invention are described more fully below.

[0025] FIG. 1 is a simplified diagram of an conventional
satellite communications system 100. The satellite commu-
nications system 100 includes a network 120, such as the
Internet, interfaced with a gateway 115. The gateway 115 is
configured to communicate with one or more subscriber ter-
minals 130 via a satellite 105. The gateway 115 is sometimes
referred to as a hub or ground station. Subscriber terminals
130 are sometimes called modems, satellite modems, or user
terminals. In accordance with embodiments of the present
invention, the satellite communications system 100 may be
any type of satellite communications system. For example,
the satellite communications system 100 may be a geosta-
tionary satellite system or low earth orbit (LEO) satellite
system.

[0026] The network 120 may be any type of network and
can include, for example, the Internet, an IP network, an
intranet, a wide-area network (WAN), a local-area network
(LAN), a virtual private network (VPN), the Public Switched
Telephone Network (PSTN), and/or any other type of net-
work supporting data communications between devices. The
network 120 may include both wired and wireless connec-
tions and/or optical links. Many other examples are possible
and apparent to those skilled in the art in light of this disclo-
sure. The network 120 may connect the gateway 115 with
other gateways (not pictured), which may also be in commu-
nication with the satellite 105 and that may share information
on link conditions and other network metrics.

[0027] The gateway 115 provides an interface between the
network 120 and the satellite 105. The gateway 115 may be
configured to receive data and information directed to one or
more subscriber terminals 130. The gateway 115 may be
configured to format the data and information along with
control signals (e.g., using Adaptive Coding and Modulation
(ACM) or Variable Coding and Modulation (VCM)) for
delivery via the satellite 105 to the respective subscriber
terminal 130. Multi-beam satellites may also be used with
ACM or VCM. According to the message type and the link
condition, ACM or VCM ftransmitters may utilize codes of
various rates and sizes as well as modulations of different
orders. For example, high rate codes and high order modula-
tions may be used to take advantage of favorable channel
conditions, while low rate codes and low order modulations
may be used to ensure error free transmission when channel
conditions degrade. Formatting data, information, and con-
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trol signals may also include spreading techniques resulting
in Adaptive Coding, Spreading and Modulation (ACSM).
[0028] Similarly, the gateway 115 may also be configured
to receive signals from the satellite 105 (e.g., from one or
more subscriber terminals 130) that are directed to a destina-
tion in the network 120. The gateway 115 may be configured
to format the received signals for transmission through the
network 120.

[0029] A device (not shown) connected to the network 120
may, therefore, communicate with one or more subscriber
terminals 130 through the gateway 115. Data and informa-
tion, for example IP datagrams, may be sent from the device
to the gateway 115. The gateway 115 may format a Medium
Access Control (MAC) frame in accordance with a physical
layer definition for transmission of the data and information
to the satellite 105. A variety of physical layer transmission
modulation and coding techniques may be used with certain
embodiments of the present invention, including those
defined by the DVB-S2 and WiMAX standards. As illustrated
in FIG. 1, the link 135 from the gateway 115 to the satellite
105 may be referred to as the downstream uplink 135.
[0030] The gateway 115 may use an antenna 110 to trans-
mit signals to the satellite 105. In one embodiment, the
antenna 110 comprises a parabolic reflector with high direc-
tivity in the direction of the satellite and low directivity in
other directions. The antenna 110 may comprise a variety of
alternative configurations and include operating features such
as high isolation between orthogonal polarizations, high effi-
ciency in the operational frequency bands, and low noise.
[0031] Inone embodiment, a geostationary satellite is con-
figured to receive signals from the location of the antenna 110
and within the frequency band and specific polarization trans-
mitted. The satellite 105 may use, for example, a reflector
antenna, a lens antenna, an array antenna, an active antenna,
orany other mechanism known in the art for reception of such
signals. The satellite 105 may process the signals received
from the gateway 115 and forward the signals containing the
MAC to one or more of the subscriber terminals 130. In one
embodiment, the satellite 105 operates in a multi-beam mode,
transmitting a number of narrow beams each directed at a
different region of the earth. This can allow frequency re-use.
With such a multi-beam satellite, there may be any number of
different signal switching configurations, allowing signals
from a single gateway 115 to be switched between different
spot beams. In one embodiment, the satellite 105 may be
configured as a “bent pipe” satellite, wherein the satellite may
frequency convert the received carrier signals before trans-
mitting the signals to their destination but otherwise perform
little or no processing on the contents of the signals. A variety
of physical layer transmission modulation and coding tech-
niques may be used by the satellite 105 in accordance with
certain embodiments of the invention, including those
defined by the DVB-S2 and WiMAX standards. For other
embodiments, a number of configurations are possible (e.g.,
using LEO satellites or using a mesh network instead of a star
network), as evident to those skilled in the art.

[0032] The signals transmitted from the satellite 105 may
be received by one or more subscriber terminals 130 via a
respective subscriber antenna 125. In one embodiment, an
antenna 125 and a subscriber terminal 130 together comprise
a very small aperture terminal (VSAT), with the antenna 125
measuring approximately 0.6 meters in diameter and having
approximately 2 watts of power. In other embodiments, a
variety of other types of antennas 125 may be used at the
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subscriber terminals 130 to receive signals from the satellite
105. As shown in FIG. 1, the link 150 from the satellite 105 to
the subscriber terminals 130 may be referred to as the down-
stream downlink 150. Each of the subscriber terminals 130
may comprise a single user terminal or, alternatively, a hub or
router that may be coupled to multiple user terminals. Each
subscriber terminal 130 may be connected to consumer pre-
mises equipment (CPE) 160 comprising, for example, com-
puters, local area networks, Internet appliances, wireless net-
works, and the like.

[0033] Inone embodiment, a Multi-Frequency Time-Divi-
sion Multiple Access (MF-TDMA) scheme is used for
upstream links 140, 145. This can allow efficient streaming of
traffic while maintaining flexibility in allocating capacity
among each of the subscriber terminals 130. In this embodi-
ment, a number of frequency channels may be allocated in a
fixed or dynamic fashion. A Time Division Multiple Access
(TDMA) scheme may be employed in each frequency chan-
nel. In this scheme, each frequency channel may be divided
into several timeslots that can be assigned to a connection
(i.e., a subscriber terminal 130). In other embodiments, one or
more of the upstream links 140, 145 may be configured with
other schemes, such as Frequency Division Multiple Access
(FDMA), Orthogonal Frequency Division Multiple Access
(OFDMA), Code Division Multiple Access (CDMA), or any
number of hybrid or other schemes as evident to those skilled
in the art.

[0034] A subscriber terminal, for example subscriber ter-
minal 130-¢, may transmit data and information to a destina-
tion in the network 120 via the satellite 105. The subscriber
terminal 130-g transmits the signals via the upstream uplink
145-a to the satellite 105 using an antenna 125-a. The sub-
scriber terminal 130-a may transmit the signals according to
a variety of physical layer transmission modulation and cod-
ing techniques, including those defined by the DVB-S2 and
WiMAX standards. In various embodiments, the physical
layer techniques may be the same or different for each of the
links 135, 140, 145, 150. As shown in FIG. 1, the link 140
from the satellite 105 to the gateway 115 may be referred to as
the upstream downlink 140.

[0035] FIG. 2 is a simplified diagram of a satellite commu-
nications system 200 configured in accordance with an
embodiment of the present invention. In this example, con-
tent, such as audio, video, and the like, may be transmitted
from one location to another location via the satellite com-
munications system 200. The content may be encoded by a
source encoder 265 to provide encoded content to the sub-
scriber terminal 230. The source encoder 265 may be part of
the subscriber terminal 230 or it may be an independent
device. The content may be in analog or digital form, and the
encoding step may optionally include transcoding from one
coding type to another. Forward error correction coding may
be inserted at this stage (e.g., it can be integrated with the
source encoding), or it may be inserted later in the transmis-
sion path.

[0036] Side information may also be encoded by the source
encoder 265. Alternatively, the side information may be out-
put from the source encoder 265 in an uncoded form. The side
information may be anything of use to the satellite commu-
nications system 200, such as an identifier of the content, a
source identifier for the content, credentials associated with
accessing the content, type of encoding, parameters of encod-
ing, encryption information, authentication, rights manage-
ment, watermarking directions, timing information, and the
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like. In some embodiments, the side information may be used
in transmitting and/or decoding the encoded content. The side
information may be generated by the source encoder 265 or
provided to the source encoder 265 by another device (not
shown) within the satellite communications system 200. The
side information output from the source encoder 265 may be
the original side information, some representation of the
original side information, and/or internally generated side
information.

[0037] The encoded content and the side information that
are output from the source encoder 265 are modulated by the
subscriber terminal 230 and transmitted over satellite links
240, 245 to a gateway 215. Although represented by two
separate signals in this figure, both types of data (i.e., the
encoded content and the side information) may be multi-
plexed onto a single signal for transmission. Note that any
bi-directional control and status messages necessary to sup-
port such communication are not shown for clarity.

[0038] As illustrated in this example, the gateway 215 may
send the encoded content and the side information to an
output decoder 270 using a network 220. The output decoder
270 may use the side information and the encoded content to
create output content that is provided directly to an end user.
Alternatively, the gateway 215 may send the encoded content
and the side information to an end user via another subscriber
terminal (not shown) using other satellite links, where the
side information and the encoded content are used to create
the output content for an end user. One of ordinary skill in the
art would recognize many variations, modifications, and
alternatives.

[0039] FIG. 3 is a simplified diagram of a satellite commu-
nications system 300 configured for return channel optimiza-
tion in accordance with an embodiment of the present inven-
tion. In this example, first content is encoded by source
encoder 365 to provide encoded content. Side information
may also be encoded by the source encoder 365. In this
example, only the side information is modulated by sub-
scriber terminal 330 and transmitted over satellite links 340,
345 to a gateway 315. The gateway 315 provides the side
information to a gateway encoder 380 that may be part of the
gateway 315 or an independent device. In this example, the
gateway encoder 380 has access to second content from a
source other than the subscriber terminal 330. For example,
the second content may be stored at the gateway 315 or the
gateway encoder 380. Alternatively, the second content may
be available from a source that is accessible via a network
320. In some embodiments, the second content may be a
similar version to or a copy of the first content. The second
content may be in coded or uncoded form.

[0040] As illustrated in FIG. 3, the gateway encoder 380
may use the side information and the second content to pro-
vide encoded content to an output decoder 370 via the net-
work 320. The output decoder 370 may use the side informa-
tion and the encoded content to create output content that is
provided directly to an end user. Alternatively, the gateway
315 may send the encoded content and the side information to
an end user via another subscriber terminal (not shown) using
other satellite links, where the side information and the
encoded content are used to create the output content for an
end user. In either scenario, output content is provided to the
end user that is equivalent to or substantially the same as that
which would have been provided had the encoded content
been transmitted over the satellite links 340, 345.
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[0041] FIG. 4 is a simplified diagram of a satellite commu-
nications system 400 configured for return channel optimiza-
tion in accordance with another embodiment of the present
invention. In this example, encoded content and side infor-
mation are provided from a source encoder 465 to a sub-
scriber terminal 430. The encoded content may be partially
transmitted over satellite links 440, 445 (indicated by the
dashed lines in FIG. 4). For example, the subscriber terminal
430 may start transmitting the complete stream including the
encoded content and the side information to a gateway 415.
The encoded content may be, for example, streaming media
or downloadable content. The gateway 415 and/or a gateway
encoder 480 may perform an analysis of the encoded content
and/or the side information and determine that the encoded
content can be obtained without transmitting the entire
encoded content over the satellite links 440, 445. For
example, the encoded content may be generated using second
content stored at the gateway 415 or the gateway encoder 480.
The second content may have been stored at the gateway 415
or the gateway encoder 480 during a previous broadcast or
transmission. The gateway 415 may direct the subscriber
terminal 430 to limit its broadcast to that portion of the side
information that is necessary for the gateway encoder 480 to
create the encoded content. In one embodiment, the encoded
content may be provided to an output decoder 470 via a
network 420. The output decoder 470 may decode the
encoded content and provide output content directly to an end
user. Alternatively, the gateway 415 may send the encoded
content to an end user via another subscriber terminal (not
shown) using other satellite links, where the encoded content
is decoded to provide output content to an end user. Thus,
return channel utilization can be minimized while the output
content provided to the end user is equivalent to or substan-
tially the same as that which would have been generated had
the entire encoded content been transmitted over the satellite
links 440, 445.

[0042] FIG. 4 shows the side information being generated
at the source encoder 465. Alternatively, the side information
may be provided to the source encoder 465 by another device,
either before or after source encoding. FIG. 4 also shows that
only the encoded content is output from the gateway encoder
480. In some embodiments, however, both the encoded con-
tent and the side information may be output from the gateway
encoder 480.

[0043] FIG. 5is a simplified diagram of a satellite commu-
nications system 500 configured for return channel optimiza-
tion in accordance with another embodiment of the present
invention. In this example, first content is provided to source
encoder 565, and side information is generated based on the
first content and provided to a subscriber terminal 530. The
subscriber terminal 530 transmits the side information over
satellite links 540, 545 to a gateway 515. In this example, the
side information is used by the gateway 515 and/or a gateway
encoder 580 to identify second content at another source that
is accessible via a network 520. The gateway 515 or the
gateway encoder 580 may have the second content sent
directly to the output decoder 570 to provide output content to
an end user. Alternatively, the second content may be
obtained by the gateway 515 and/or the gateway encoder 580
and sent to the output decoder 570. As would be appreciated
by one of ordinary skill in the art, the second content may be
available in coded or uncoded form, and thus the gateway
encoder 580 may encode or transcode the second content as
necessary. In some embodiments, rather than providing the
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second content to the output decoder 570, the gateway 415
may send the second content to an end user via another
subscriber terminal (not shown) using other satellite links.
Thus, return channel utilization can be minimized while the
output content provided to the end user is equivalent to or
substantially the same as that which would have been gener-
ated had the entire encoded content been transmitted over the
satellite links 540, 545. One of ordinary skill in the art would
recognize many variations, modifications, and alternatives.

[0044] Similar methods can be used to optimize a forward
satellite channel in accordance with various embodiments of
the present invention. Such embodiments may be used inde-
pendent of or in conjunction with the embodiments described
above. FIG. 6 is a simplified diagram of one example of such
a system. In this example, encoded content and side informa-
tion may be generated from first content that is provided to a
source encoder 690, and the side information may be pro-
vided to a gateway 615 via a network 620. Alternatively, the
encoded content may be provided to a gateway decoder 685
via the network 620, and side information may be generated
at the gateway decoder 685. The gateway decoder 685 may
also be used for transcoding. For example, if the first content
is a high-quality live video feed of the bicycle Race Across
America (RAAM), and an end user has subscribed to a low
quality webcast feed, then transcoding may be performed at
the gateway decoder 685 to generate the side information
necessary to provide a low-resolution representation of the
video feed. The side information, either from the source
encoder 690 or the gateway decoder 685, may be transmitted
over satellite links 635, 650 to a subscriber terminal 630.

[0045] At the subscriber terminal 630, some alternate rep-
resentation of the original first content, for example a similar
version or a copy of the first content, may be available. The
second content may be available via the same communica-
tions system provider as the first content or via another pro-
vider such as a broadcaster. Continuing with the above
example, the RAAM video feed may be available to an end
user through a satellite television broadcast system. The side
information, which in this case may include at least an indi-
cation of the subscribed quality of the video feed, is provided
to an output decoder 695. The output decoder 695 may use the
side information to generate the output content for the end
user. Alternatively, an encoder/transcoder 696 may be used if
the second content is in a format that is different from that
used by the output decoder 695. Thus, the output content
provided to the end user may be equivalent to or substantially
the same as that which would have resulted from the trans-
mission of the entire encoded content over the satellite links
635, 650.

[0046] FIG. 7 is asimplified diagram of a satellite commu-
nications system 700 configured for forward channel optimi-
zation in accordance with another embodiment of the present
invention. In this example, first content is provided to a source
encoder 790. The source encoder 790 generates encoded con-
tent that is delivered to an gateway decoder 785 via a network
720. The gateway decoder 785 uses the encoded content to
generate side information that is modulated and transmitted
by a gateway 715 over satellite links 735, 750 to a subscriber
terminal 730. The side information may be used by the sub-
scriber terminal 730 and/or an output decoder 795 to identity
second content. For example, the second content may be
available from the subscriber terminal 730 or the output
decoder 795. Alternatively, the second content may be avail-
able from another device that is in communication with the
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subscriber terminal 730 or the output decoder 795. The sec-
ond content may be provided to the output decoder 795 to
provide output content for an end user. If the second content
is encoded, the output decoder 795 may decode the second
content. Thus, the output content provided to the end user
may be equivalent to or substantially the same as that which
would have resulted from transmission of the entire encoded
content over the satellite links 735, 750.

[0047] FIG. 8 is a simplified diagram of a satellite commu-
nications system 800 configured for forward channel optimi-
zation in accordance with another embodiment of the present
invention. In this example, first content is provided to a source
encoder 890. The source encoder 890 generates encoded con-
tent that is delivered to a gateway decoder 885 via a network
820. The gateway decoder 885 generates side information
that is modulated and transmitted by a gateway 815 over
satellite links 835, 850 to a subscriber terminal 830. At the
subscriber terminal 830, the side information is used to iden-
tify second content. In this example, the second content is
available via the network 820. The second content may be
provided to the output decoder 895 to provide output content
for an end user. If the second content is encoded, the output
decoder 895 may decode the second content. Thus, similar to
the previous examples, the output content provided to the end
user may be equivalent to or substantially the same as that
which would have resulted from the transmission of the entire
encoded content over the satellite links 835, 850.

[0048] Similar to the above examples, some embodiments
of the present invention may include identifying encoded
content that is transmitted over a satellite link. As an example,
digital content in a frame or series of frames may be identified
or matched with content in accordance with known tech-
niques. A portion of the encoded content may be used to
identify content that is stored at a gateway or subscriber
terminal or that is available from a source that is accessible via
a computer network. In these embodiments, a portion of the
encoded content may be used to identify and/or locate the
content, and the content may be provided to an end user
without transmitting the entire encoded content over the sat-
ellite link.

[0049] FIG. 9 is a simplified flowchart illustrating an exem-
plary method for providing content from a first node to a
second node using a satellite communications system in
accordance with an embodiment ofthe present invention. The
method includes receiving side information at a communica-
tion device, where the side information is transmitted from
the first node to the communication device via a first commu-
nication path that includes a satellite link (902). The commu-
nication device may be a gateway, a subscriber terminal, a
decoder, an encoder, or the like. The method also includes
determining that the side information is associated with first
content available at the first node (904). The first content may
be source content. The side information may be used, for
example, to identify the first content or to generate output
content that is substantially the same as the first content. In
some embodiments, the side information is generated using
the first content.

[0050] The method also includes determining that second
content is available from a source other than the first node
(906). The second content may be a copy of or a similar
version of the first, or source, content. The second content
may be available at a gateway, a subscriber terminal, or
another device in the satellite communications system. Alter-
natively, the second content may be available from a source
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that is accessible via a computer network. The method also
includes generating output content using the second content
and the side information (908). The output content may be
substantially the same as the first content. The method also
includes providing the output content to the second node via
a communication path that does not include the satellite link
(910). The output content may be equivalent to or substan-
tially the same as that which would have resulted from the
transmission of the first content over the satellite link.

[0051] It should be appreciated that the specific steps illus-
trated in FIG. 9 provide a particular method for providing
content from a first node to a second node using a satellite
communications system. In some embodiments the steps out-
lined above may be continuously repeated by system soft-
ware. Also, other sequences of steps may be performed
according to alternative embodiments. For example, the steps
outlined above may be performed in a different order. More-
over, the individual steps illustrated in FIG. 9 may include
multiple sub-steps that may be performed in various
sequences as appropriate to the individual step. Furthermore,
additional steps may be added or removed depending on the
particular application. One of ordinary skill in the art would
recognize many variations, modifications, and alternatives.

[0052] FIG. 10 is a simplified block diagram of an appara-
tus 1000 for providing content from a first node to a second
node using a satellite communications system in accordance
with various embodiments of the present invention. The appa-
ratus may be, for example, a gateway, a subscriber terminal,
or a similar device in a satellite communications system. The
apparatus includes a receiving module 1002. The receiving
module 1002 may be configured to receive side information
transmitted from the first node via a first communications
path that includes a satellite link. The apparatus also includes
a first determining module 1004. The first determining mod-
ule 1004 may be configured to determine that the side infor-
mation is associated with first content available at the first
node. The first content may be, for example, source content.
The apparatus also includes a second determining module
1006. The second determining module may be configured to
determine that second content is available from a source other
than the first node. For example, the second content may be a
copy of or similar version of the first content. The apparatus
also includes a generating module 1008. The generating mod-
ule 1008 may be configured to generate output content using
the second content and the side information. The output con-
tent may be substantially the same as the first content. The
apparatus also includes a providing module 1010. The pro-
viding module 1010 may be configured to provide the output
content to the second node via a second communications path
that does not include the satellite link.

[0053] While a satellite communications system has been
used above to illustrate various aspects of the present inven-
tion, it should be noted that the principles set forth herein are
applicable to a number of other wireless systems as well (e.g.,
other peer-to-peer wired or wireless links). As an example,
side information may be utilized in a cellular communica-
tions system in a manner similar to that described above. The
side information may be used, for example, to identify con-
tent that is being sent, or that is desired to be sent, over a
cellular channel. Using the side information, content may be
found and obtained from a source that does not require trans-
mission over the cellular channel or that can be transmitted
over a lower cost cellular channel. As examples, the content
may exist at a cellular gateway or a user device such as a
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cellular phone. Alternatively, the content may be available
from a site that is accessible via a wired or wireless link over
a computer network. Obtaining the content from one of these
sources, rather than via the cellular channel, can minimize
cellular channel utilization and reduce transmission costs.
One of ordinary skill in the art would recognize many varia-
tions, modifications, and alternatives.

[0054] It should be noted that the methods, apparatus, and
systems discussed above are provided merely as examples.
Various embodiments may omit, substitute, or add various
procedures or components as appropriate. For instance, it
should be appreciated that features described with respect to
certain embodiments may be combined in various other
embodiments. Furthermore, embodiments may be imple-
mented by hardware, software, firmware, middleware, micro-
code, hardware description languages, or any combination
thereof. When implemented in software, firmware, middle-
ware, or microcode, the program code or code segments to
perform the necessary tasks may be stored in a computer-
readable medium such as a storage medium. Processors may
perform the necessary tasks. The term “computer-readable
medium” includes, but is not limited to, portable or fixed
storage devices, optical storage devices, wireless channels, a
sim card, other smart cards, and various other mediums
capable of storing, containing, or carrying instructions or
data.

[0055] Having described several embodiments, it will be
recognized by those of skill in the art that various modifica-
tions, alternative constructions, and equivalents may be used
without departing from the spirit of the invention. For
example, the above elements may merely be a component of
alarger system, wherein other rules may take precedence over
or otherwise modify the application of the invention. Also, a
number of steps may be undertaken before, during, or after
the above elements are considered. Accordingly, the above
description should not be taken as limiting the scope of the
invention.

What is claimed is:

1. A method for providing content from a first node to a
second node using a satellite communications system, the
method comprising:

receiving side information at a subscriber terminal in the

satellite communications system, the side information
being transmitted from a gateway to the subscriber ter-
minal via a first communication path that includes a
satellite link;

determining at the subscriber terminal that the side infor-

mation is associated with first content available at the
first node;
determining at the subscriber terminal that second content
is available from a source other than the first node;

generating output content using the second content and the
side information, the output content being substantially
the same as the first content; and

providing the output content to the second node via a

second communication path that does not include the
satellite link.

2. The method of claim 1 wherein providing the output
content from the source to the second node comprises:

obtaining at the subscriber terminal the second content

from the source; and

transmitting the output content from the subscriber termi-

nal to the second node.
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3. The method of claim 1 wherein the first content is
streaming media.

4. The method of claim 1 wherein the first content is down-
loadable media.

5. The method of claim 1 wherein the output content is
provided to the second node via a computer network.

6. The method of claim 1 wherein the subscriber terminal
comprises at least one of an encoder or a decoder.

7. The method of claim 1 wherein the subscriber terminal is
coupled to the source via a computer network.

8. The method of claim 1 wherein the second content is
stored at the subscriber terminal.

9. The method of claim 1 wherein the side information
comprises an identifier of the first content.

10. The method of claim 1 wherein the second content is
substantially the same as the output content.

11. The method of claim 1 wherein the first content com-
prises a video feed at a first resolution, and the second content
comprises the video feed at a second resolution different from
the first resolution, and generating the output content includes
generating the video feed at the first resolution.

12. A subscriber terminal for providing content from a first
node to a second node using a satellite communications sys-
tem, comprising:

a receiving module configured to receive side information
transmitted from a gateway via a first communication
path that includes a satellite link;

a first determining module configured to determine that the
side information is associated with first content available
at the first node;

a second determining module configured to determine that
second content is available from a source other than the
first node;

a generating module configured to generate output content
using the second content and the side information, where
the output content is substantially the same as the first
content; and

a providing module configured to provide the output con-
tent to the second node via a second communication path
that does not include the satellite link.

13. The subscriber terminal of claim 12 wherein the pro-

viding module comprises:
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an obtaining module configured to obtain the second con-
tent from the source; and
a transmitting module configured to transmit the output
content to the second node.
14. The subscriber terminal of claim 12 wherein the output
content is provided to the second node via a computer net-
work.
15. The subscriber terminal of claim 12 wherein the second
content is stored at the subscriber terminal.
16. The subscriber terminal of claim 12 wherein the sub-
scriber terminal is coupled to the source via a computer net-
work.
17. A satellite communications system for transmitting
content from a first node to a second node, comprising:
a source encoder configured to receive first content from
the first node and generate side information associated
with the first content;
a gateway configured to transmit the side information via a
satellite link; and
a subscriber terminal configured to receive the side infor-
mation via the satellite link and configured to:
determine that the side information is associated with
the first content;

determine that second content is available from a source
other than the first node;

generate output content using the second content and the
side information, where the output content is substan-
tially the same as the first content; and

provide the output content to the second node via a
communication path that does not include the satellite
link.

18. The satellite communications system of claim 17
wherein the subscriber is coupled to the source via a computer
network.

19. The satellite communications system of claim 17
wherein the second content is stored at the subscriber termi-
nal.

20. The satellite communications system of claim 17
wherein the subscriber terminal is configured to provide the
output content to the second node via a computer network.
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