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(54) Network Management

(57) A system and method are disclosed for manag-
ing networks. Devices in a neighborhood may commu-
nicate with a termination server (TS) at a local office. The
devices may also communicate locally with one another
using a second, localized network. As an alternative to
obtaining network communication and initialization data

from the TS, the devices may consult with devices on the
local network to determine if such devices have the ini-
tialization data available for use. Through the local net-
work, the devices may also share tuning resources with
one another, so that neighboring devices may use each
others’ resources to render or record additional content
when their own resources are otherwise unavailable.
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Description

FIELD OF ART

[0001] The features described herein generally relate
to providing users with access to content over a network.

BACKGROUND

[0002] We truly are in an "Information Age." Desktop
computers, laptop computers, netbooks, personal data
assistants (PDAs) and cell phones have us connected
to one another (and to other computers) more than ever
before. Even pre-Information Age devices like automo-
biles are now connecting to a network (e.g., cellular
phone network) and offering amazing new functions and
services.
[0003] The growing variety of service offerings on net-
works such as the Internet has led to a growing demand
being placed on the hardware infrastructure that supports
those networks. The support devices in those networks
- routers, servers, etc. - have to support an ever-growing
number of end users and their own information-hungry
devices, and this heavy load has strained, and some-
times overloaded, those support devices. An overloaded
support device might cause unsatisfactory delays in serv-
ice, or render some services completely unavailable, and
there is an ever-present need to avoid such an overload
situation.

SUMMARY

[0004] This summary is not intended to identify critical
or essential features of the inventions claimed herein,
but instead merely summarizes certain features and var-
iations thereof.
[0005] As described herein, a first device may request
to temporarily use tuning resources of other devices
when the first device’s own tuning resources are unavail-
able. For example, one network interface device, such
as a television set-top box, for example, may request to
use the tuner of a neighboring network interface device
gateway, a display device, or set-top box to tune to and
record a television program. The neighboring device may
grant this temporary use based on its own availability.
As another example, a newly-installed device may obtain
initial configuration and initialization information from oth-
er local devices, possibly bypassing a standard initiali-
zation process that would otherwise have been needed.
[0006] The request and communication among neigh-
boring devices may be conducted using a local commu-
nication network that is distinct or separate from the net-
work from which the content will be tuned. The neighbor-
ing devices may use this network to transfer the recorded
content (or portions thereof) to the original requesting
device. In some instances, download responsibilities
may be divided among multiple devices, with each down-
loading a portion of the overall requested content. Down-

load responsibilities may also be dynamically reallocated
in response to devices becoming unavailable.
[0007] The tuning resources, in some embodiments,
may be radio frequency tuners to isolate channel fre-
quencies. In other embodiments, the tuning resources
may be logical communication sessions or channels
(which may coexist on the same physical medium).
[0008] In some embodiments, devices may belong to
multiple local networks. A device that is unavailable to
service a request originating from one local network may
be asked to transmit a secondary request on a second
local network, different from the first.
[0009] Other details and features will also be described
in the sections that follow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Some features herein are illustrated by way of
example, and not by way of limitation, in the figures of
the accompanying drawings and in which like reference
numerals refer to similar elements.
[0011] Figure 1 illustrates an example content delivery
network.
[0012] Figure 2 illustrates a modified version of the Fig-
ure 1 network, with a closer level of detail on several of
the premises illustrated in the Figure 1 network.
[0013] Figure 3 illustrates example components of a
hardware device used herein.
[0014] Figure 4 illustrates an example grouping of
premises and local logical networks.
[0015] Figures 5a-b illustrate an example process of
tuner resource allocation.
[0016] Figure 6 illustrates a modified example of the
Figure 4 grouping of premises.
[0017] Figure 7 illustrates an example division of down-
load responsibilities.
[0018] Figure 8 illustrates an example hierarchy of in-
terface devices within a premise.

DETAILED DESCRIPTION

[0019] Figure 1 illustrates an example information dis-
tribution network 100 on which many of the various fea-
tures described herein may be implemented. Network
100 may be any type of information or content distribution
network, such as satellite, telephone, cellular, wireless,
etc. One example may be a hybrid fiber/coax distribution
network found in many television content distribution net-
works. Such networks 100 may use a series of intercon-
nected transmission lines (e.g., fiber optic lines, wireless
links, coaxial cables, etc.) 101 to connect multiple premis-
es 102 to a provider’s network, for example, to a provid-
er’s central office or headend 103. The central office 103
may transmit downstream information signals onto the
lines 101, and each premise 102 may have a tuner used
to receive and process those signals.
[0020] The lines 101 may be a series of interconnected
coaxial cables, optical fibers, telephone twisted pair,
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wireless links etc. There may be one line originating from
the central office 103, and it may be split a number of
times to distribute the signal to various premises 102 in
the vicinity (which may be many miles) of the central office
103. The lines 101 may include components not illustrat-
ed, such as splitters, filters, amplifiers, etc. to help convey
the signal clearly. Portions of the lines 101 may also be
implemented with a hybrid network of lines, such as fiber/
cable network of lines. By running fiber optic cable along
those portions, signal degradation in those portions may
be significantly minimized, allowing a single central office
103 to reach even farther with its network of lines 101
than before.
[0021] Figure 2 illustrates a closer view of some of the
components from Figure 1. The central office 103 may
include a modem termination system (MTS) 201, such
as a cable modem termination system (CMTS), which
may be a computing device configured to manage com-
munications between devices on the network 101 and
backend devices such as content sources 202 (e.g., vid-
eo on demand servers, television program sources, etc.),
central office computers 203 and other networks 204.
The MTS, in one example, may be as specified in the
Data Over Cable Service Interface Specification (DOC-
SIS) standard, published by Cable Television Laborato-
ries, Inc. (a.k.a. CableLabs), or it may be a similar or
modified device instead. The MTS 201 may be config-
ured to place data on one or more downstream frequen-
cies to be received by modems (e.g., interface devices,
such as coaxial cable modems, fiber interface nodes,
etc.) at the various premises 102, and to receive up-
stream communications from those modems on one or
more upstream frequencies, and that down/upstream da-
ta can be received from/forwarded to the various other
devices/networks 202, 203, 204 mentioned above. Al-
though an example is a DOCSIS CMTS, similar compo-
nents may be used with different standards and different
line types (e.g., optical, telephone, wireless, etc.).
[0022] Figure 2 shows a closer view of two premises
102, labeled "Premises A" and "Premises B" in the figure.
As illustrated, these premises each receive their own
feed 205a,b from the lines 101. The feed 205a,b may
simply be split off of the same line 101, or via another
type of line such as fiber optic, twisted pair telephone,
etc. The feed 205a,b need not be a physical wire. For
example, the feed 205a,b may be implemented as a wire-
less channel from a cellular telephone network, satellite
network, local area wireless (e.g., WiMax), or any other
desired wireless communication interface.
[0023] The feeds 205a,b may each be communicative-
ly coupled to an interface device 206a,b, which may be
a gateway device, interface device, modem, cable mo-
dem, digital video recorder (DVR), set-top box (STB),
display device, or any other desired interface device. The
Figure 2 example, and examples described further be-
low, depicts these interface devices as set-top boxes,
but any desired type of interface device can be used. The
interface devices 206a,b may then be connected to var-

ious devices within the premise, and may allow those
devices to communicate with the central office 103. Illus-
trated devices include computers 207a,b, televisions
208a,b, and local network interfaces 209a,b. Alternative-
ly, devices 207 and 208 may incorporate the functionality
of devices 206, and thus, be one device.
[0024] The network interfaces 209a,b may be any de-
sired type of interface that can establish a communication
link 210 between nearby premises 102. The link 210 may
be wireless (e.g., WiMax, IEEE 802.11, etc.) or wired
(e.g., Ethernet, power line data network, fiber or coax,
etc.), and may allow devices within neighboring premises
to communicate with one another. In one example, the
link 210 may be a coaxial cable link using the Multimedia
Over Coax Alliance (MoCA) standard, which allows data
to pass over coaxial cables without disturbing traditional
coaxial cable signaling traffic. The MoCA link 210 may
be between neighboring premises, such as businesses,
homes, apartments, etc., and it may alternatively be with-
in a single premise, such as in the case of a multiroom
DVR setup.
[0025] Figure 3 illustrates an example component view
of the interface system or interface device 206a. The in-
terface device 206a may operate under the control of one
or more processors 301. The processor 301 may be con-
figured to execute computer-executable instructions, or
computer programs, stored in a storage 302, to perform
the various functions described herein. One example pro-
gram, when executed, may perform a resource manager
process 301a, which may be responsible for a device
such as a set-top box identifying and allocating resourc-
es, as described in greater detail below. The storage 302
may be any desired type of information storage device,
such as a hard drive, floppy drive, compact disk (CD),
flash memory, etc.
[0026] The processor 301 may use a modem circuit
303 to communicate over the network 101. For incoming
(downstream) data, the modem 303 may include a tuner
to isolate and receive one or more downstream frequen-
cies transmitted by the MTS 201, and circuitry to extract
information that is carried on the received frequencies.
For outgoing (upstream) data, the modem 303 may in-
clude one or more transmitters configured to modulate
data onto one or more upstream frequencies, using what-
ever form of modulation (e.g., QPSK, 16 QAM, 64 QAM,
etc.) is desired. For some networks, such as hybrid fiber-
coax networks, the upstream and downstream frequen-
cies may be allocated and managed according to DOC-
SIS. The modem circuit 303 may be any desired type of
modulation/demodulation circuit, depending on the type
of network 101. So, for example, the modem can be a
coaxial cable modem, fiber optic modem, an optical fiber
interface unit, wireless transceiver, etc.
[0027] The incoming/downstream data received by the
interface device 206amay include, for example, audio-
visual content, such as television programming, movies,
video on demand, etc. The content may also include pro-
gram guide information (e.g., program listings and times,
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prices, descriptions, etc.), and data used by applications
running on devices such as an interface device or set-
top box. That content may be received by the modem
303 (or any other tuner within the interface device 206a),
and processed by audio/video input/output circuitry 304
for output to a display device, such as a television 208a,
or to a stereo or other audiovisual device.
[0028] The incoming/downstream data may alterna-
tively (or additionally) include other types of data, for ex-
ample, packet-switched network data such as Internet
traffic. The other data may be processed by processor
301 for display as well using the audio/video input/output
304, or it may be passed on to other devices via a network
interface 209a. The network interface 209a may be any
desired type of local network interface, as discussed
above. For example, interface 209a may include an Eth-
ernet interface, and may allow one or more other devices
(e.g., computer 207a) to connect to a network, such as
the Internet. The interface 209a may include one or more
wireless interfaces supporting wireless networking such
as WiMax and IEEE 802.11.
[0029] If desired, data may be presented to a user of
the interface device 206a through a user interface 305
as well. The user interface 305 may include a text display
on the interface device 206a, one or more light emitting
diodes (LEDs), a speaker, or any other desired interface
to present feedback to a user, such as a display device.
The user interface 305 may also include input devices
such as pushbuttons, keyboard, mouse, microphone, in-
frared receiver (e.g., for a wireless remote control), touch
screen display, or any other desired device for receiving
user input or commands.
[0030] The Figure 3 example is an example hardware
configuration. Modifications may be made to add, re-
move, combine, divide, etc. components as desired. Ad-
ditionally, the components illustrated may be implement-
ed using basic computing devices and components, and
the same components (e.g., processor 301, storage 302,
user interface 305, etc.) may be used to implement any
of the other computing devices and components de-
scribed herein. For example, the various components
herein (e.g., content source 202, MTS 201, computer
207, etc.) may be implemented using computing devices
having components such as a processor executing com-
puter-executable instructions stored on a computer-
readable medium, as illustrated in Figure 3.
[0031] Figure 4 illustrates a modified version of the Fig-
ure 1 configuration. In the Figure 4 version, groups of
premises may be connected to one another via their local
network interfaces 209a,b, forming a logical network op-
erationally distinct from the network 101noted above. The
group may be located near one another, such as neigh-
boring townhomes, individual apartments in a downtown
highrise, or the like. For example, a group of neighboring
townhomes 401 may be connected to one another by
their local interfaces, forming local logical network 402.
Another group of premises 403 may form a separate local
logical network 404. The logical networks 402, 404 may

be wireless networks spanning neighboring premises. As
will be discussed below, the local logical networks may
streamline operations over the network 101.
[0032] Figures 5a and 5b illustrate an example process
of managing a network according to some aspects of the
disclosure. In the initial step 501,an interface device (e.g.,
a gateway, modem, set-top box, etc.) may initially be
powered on and connected to the local network (e.g., via
interface 209a) and to the network 101. This may include
communications to log on to the local network (e.g., log-
ging onto a local wireless network).
[0033] In step 502, the interface device may transmit
a query on the local network to determine if there is an-
other interface device on the local network that has al-
ready successfully communicated with a MTS, or a com-
ponent having similar functionality, of the network 101.
The query may be transmitted using any protocol used
by the local network. For example, the request may be
an IEEE 802.11 signal addressing the other devices on
the local network, and including a request for those de-
vices to respond if they have successfully communicated
with a MTS over the network 101.
[0034] If no local interface device responds, then the
process may proceed to step 503, and the normal initial-
ization of an interface device may be initiated (e.g., in an
example of an HFC network, a DOCSIS cable modem
initialization). For example, in step 503, the interface de-
vice may activate its tuner and begin listening for an MTS
downstream channel. The interface device may be pro-
grammed to sequentially tune to a predetermined set of
frequencies and modulation rates to find a downstream
channel having a data pattern that it recognizes and can
successfully receive. In HFC networks implementing
DOCSIS 1.1 and 2.0, it may not be uncommon for an
interface device to spend several minutes searching for
a downstream frequency that it can recognize.
[0035] When the interface device finds a downstream
channel it can recognize, it processes the downstream
data in step 504 and obtains a SYNC message, UCD
(Upstream Channel Descriptor), and an upstream band-
width allocation MAP from the downstream data. These
DOCSIS messages, implemented on some networks,
are used to provide time synchronization information
(SYNC) to allow the modem to synchronize its clock with
the MTS, upstream channel descriptor (UCD) to define
characteristics of the return path channel being used by
the MTS (e.g., defining the frequency, modulation, sym-
bol rate, burst profile, etc.), and an allocation MAP that
defines the various upstream time slots (and whether the
slots have been allocated to existing modems), including
an identification of slots that have been reserved for new-
ly connected modems (e.g., an initial maintenance trans-
mit opportunity). The interface device can use this infor-
mation to determine how and when to transmit informa-
tion on the upstream channel to the MTS. The interface
device can also tune to a channel to identify network lo-
cality information, which may identify a geographic loca-
tion or a network location of the STB. For example, the
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central office 103 may transmit locality information indi-
cating a geographic area that is served by the central
office 103, and the receiving devices may use this locality
information in formulating future requests (e.g., they may
identify themselves as being in the identified locality).
[0036] With this information, the interface device can
then transmit, in step 505, an upstream message to ini-
tialize communications and perform ranging. This up-
stream message may include a series of messages and
expected responses from the MTS. The device can use
the responses (or lack thereof) from the MTS to fine-tune
timing, frequency offsets and power levels for transmis-
sions going to the MTS. This initialization can include,
for example, performing a QAM network locality check,
performing TSID (Transport Stream Identifier) autodis-
covery, pay-per-view metadata collection, video on de-
mand configuration data, load balancing, etc. The initial-
ization can also include higher level initializations, such
as transmitting data that is used by applications running
on the interface device. For example, an interface device
may run a program guide application, and this initializa-
tion may provide program guide data, such as television
show listings, times, descriptions, prices, advertise-
ments, interactive options, etc.
[0037] When the initialization is complete, the interface
device may obtain an Internet Protocol address in step
506. This address may be assigned, for example, by a
server at the central office (e.g., a Dynamic Host Config-
uration Protocol server). The interface devicecan also
download configuration additional information (e.g., iden-
tifying services the device is permitted to support, band-
width it is allowed to use, etc.) to complete its setup.
[0038] In step 507, the interface device may transmit
a registration messages to the MTS, or like device, in-
forming the MTS that it has received the configuration
file and is ready to begin using the network. The MTS
may then authorize the interface device for use, and can
begin accepting data/requests from the interface device.
[0039] If, back in step 502, a local interface device had
responded to the new interface device, then much of
these initialization steps may be skipped and/or altered.
In step 508, the new interface device may then commu-
nicate with the responding local interface device to re-
quest various parameters for communicating with the
MTS. For example, the new interface device may request
that the responding interface device provide an identifi-
cation of the downstream MTS channel being used, its
parameters (e.g., what frequency and modulation the
MTS is using), the UCD, the current MAP, etc. The re-
quest may also request other types of information, such
as locality information, program guide data, software ap-
plications, etc.
[0040] If more than one interface device had respond-
ed, then the requesting interface device may implement
an algorithm for determining which responder to use. One
example algorithm may simply be a first-to-respond al-
gorithm, in which the first interface device to respond is
used. Additionally, responding interface devices that are

not chosen to be used may still be identified in a backup
list by the requesting interface device, and the requesting
interface device may use the backup list in case the se-
lected responding interface device later becomes una-
vailable. Entries in the list of responding, but unselected,
interface devices may be retained for a predetermined
amount of time, and then discarded. Whichever respond-
ing interface device is selected, the new interface device
may then communicate with the responding interface de-
vice to obtain and copy the requested initialization infor-
mation. In this manner, the new interface device may
avoid having to obtain the same data from the central
office 103. This may be useful, for example, since some
of the data may require a longer period of time to obtain
from the central office 103 (e.g., certain program guide
listings might only be sent once every 15 minutes or so,
and it may be faster to just copy that from a neighbor).
[0041] Having "copied" this information from its "neigh-
bor" (the responding device), the new interface device
can avoid spending time listening for the downstream
channel and obtaining these values itself. The new inter-
face device can then use those parameters to complete
registration with the MTS. For example, the new interface
device may proceed to step 505 and transmit its own
ranging messages to establish, for example, its own time
offset, frequency skew and power level for upstream
communications; obtain the IP address and configuration
file in step 506; and register separately with the MTS in
step 507.
[0042] When the new interface device has been reg-
istered with the MTS, it can begin receiving data from
and sending data to the MTS. In step 509, the device
may wait until there is a tuning use that needs its tuning
resources (e.g., a tuner used to obtain downstream data
from the central office103 or MTS). The tuning resources
may be needed, for example, when a user requests to
view or record a television program, download on-de-
mand content such as a movie, or otherwise download
data. When such resources are needed, the interface
device may determine in step 510 whether its own inter-
nal resources are available for the job. This may involve
determining whether the tuner is currently being used to
tune to another television channel, or (if the need is a
future need, such as recording a future television pro-
gram) the interface device may check an internal list of
future scheduled recordings to determine if the tuner is
already scheduled for another use that would conflict with
the new need. If the resources are available, then the
process may move to step 511, and the interface device
may simply use its own internal resources to handle the
request, and/or schedule its own resources to handle a
future request.
[0043] However, the device’s internal resources might
not be available. For example, the interface device may
already be in the process of tuning to another television
channel for recording purposes. Or, the interface device
may already be scheduled to tune to (and perhaps
record) another television program on a different channel
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at the time of the new request. In such a situation, the
interface device may transmit a request 512 on the local
network to the other local interface devices. The request
may include an identification of the requesting device it-
self, as well as an identification of the tuning that is need-
ed. This may include, for example, identifying the day/
time/duration/channel of a requested television program
to be downloaded, or providing a unique program iden-
tifier from which this information can be determined.
[0044] In step 513, with reference to Fig. 5B, the re-
questing interface device may determine whether any
other local interface devices have responded to the re-
quest. If no responses have been received, then the in-
terface device may proceed to step 514 and report to the
user that it is unable to comply with the request, and
perform a desired error handling response to deal with
the failure. This may involve, for example, displaying a
message on a user’s television, indicating that there is a
schedule conflict, and giving the user the option of view-
ing the conflict and resolving it manually by, for example,
canceling a scheduled recording to free up the tuner.
[0045] However, if one or more neighboring interface
devices responded with availability, the requesting inter-
face device may determine, in step 515, what capacities
are available across the various responding interface de-
vices. For example, the responses from the various in-
terface devices may include information identifying their
respective tuning resource usage and tuner availability
(e.g., identifying time windows, bandwidth limitations,
etc.). This information may identify times and/or channels
that the responding interface device is offering to con-
tribute to help the requesting interface device.
[0046] In step 516, the requesting interface device may
then assign tuning responsibilities to the one or more of
the responding interface devices, and may transmit an
assignment message to those interface devices. The as-
signment message may instruct the interface device as
to the time(s) and channel(s) to record. That interface
device may then tune to the channel(s) at the time(s),
and may forward the received data to the requesting in-
terface device via the local network. Alternatively, the
interface device may tune to and record the requested
content, storing it on a hard drive local to the interface
device, and forward that content to the requesting inter-
face device at some point afterwards (e.g., after the pro-
gram is completed, or in response to a follow-up request).
In this manner, the requesting interface device was able
to borrow and temporarily use a neighboring interface
device’s tuning capabilities.
[0047] In step 517, the requesting interface device may
determine whether its desired tuning has been success-
fully completed, or if it was incomplete. The tuning may
be incomplete, for example, if one of the other interface
device sis unable to fulfill its original assignment. This
may occur, for example, if the owner of that other inter-
face device requests to use his/her own interface device
at the time of the requesting interface device’s desired
program. The various interface devices may give their

respective owners higher priority in tuner resource use,
so an interface device that had previously been available
for helping out a neighbor might become unable to do
so. When this occurs, the interface device may transmit
a message to the requesting interface device, indicating
that it is no longer able to perform the assigned tuning.
[0048] If, in step 517, the requesting interface device
determines that the assigned interface device(s) is (are)
no longer able to perform the assigned tuning, then the
requesting interface device may return to step 512 and
issue another request on the local network. This time,
the request would be for assistance in performing the
tuning that was previously assigned to the now-unavail-
able interface device. From there, the process may re-
peat, and the tuning responsibility may be reassigned to
another nearby interface device.
[0049] The process shown in Figs 5a & b are illustra-
tive, and modifications may be made. Steps may be add-
ed, removed, combined and/or divided as desired for a
particular desired implementation. Additional steps may
also be added. For example, one such addition may occur
to the failure response in step 514. There, instead of (or
in addition to) reporting the failure to the user, the re-
questing interface device may issue a secondary request
to the neighboring interface devices on the local network.
The secondary request may ask those neighboring inter-
face devices to issue corresponding requests on any oth-
er local networks to which they belong (and to which the
requesting interface device does not).
[0050] Additionally, the various steps and functions de-
scribed herein may be performed using a computing de-
vice, such as the device shown in Fig. 3. Computer-read-
able media, such as the storage 302, may store compu-
ter-executable instructions that, when executed, cause
the device to perform as described. The instructions may
be stored in any type of computer-readable medium or
memory, to configure the operation of the processor 301.
For example, instructions may be stored in a read-only
memory (ROM), random access memory (RAM), remov-
able media, such as a Universal Serial Bus (USB) drive,
compact disk (CD) or digital versatile disk (DVD), floppy
disk drive, or any other desired electronic storage medi-
um. Instructions may also be stored in an attached (or
internal) hard drive.
[0051] This kind of additional request may be used
when a particular interface device belongs to two different
local networks. Figure 4 illustrates an example of how
two different sets of neighbors may form separate local
networks 402 and 404. The different networks may be
grouped according to network line 101 splits, so that
premises on one side of a split 405 may be in one group,
and premises on another side 406 are in another. This
grouping may also be based on geographic proximity, or
based on whether premises share a common cable drop
on the network 101. It is possible, however, for a premise
to belong to both groups. Figure 6 repeats Figure 4, with
the addition of an intermediate premise 601 that is a
member of both local networks 402 and 404.
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[0052] In the Figure 6 example, an interface device
from a premise in group 401 may issue a request to mem-
bers of local network 402. If none of those members re-
spond as being available, then the secondary request
may ask the members of network 402 to issue requests
on secondary networks to which they belong. In the case
of premise 601, that premise belongs to network 404 as
well. In response to that secondary request, the interface
device at premise 601 may issue a second request on
network 404, repeating the request originally issued on
network 402. This secondary request may result in a
premise from a different group 403 assisting in the re-
quested tuning.
[0053] Another modification may arise in step 513. In
that step, if multiple neighboring interface devices re-
spond with availability, the requesting interface device
may divide the tuning responsibilities among those avail-
able interface devices, to minimize the amount of time
that a particular volunteering would need to be occupied.
Figure 7 illustrates an example of how the downloaded
data 701 may be downloaded in discrete portions, with
each of a plurality of interface devices responsible for
downloading separate discrete portions of the overall da-
ta. The plurality of interface devices may then forward
their tuned/downloaded portion(s) to the requesting in-
terface device, and the requesting interface device may
assemble the portions to reconstruct the complete down-
loaded data 701.
[0054] Figure 7 also illustrates another alternative em-
bodiment. The various interface devices may all be lo-
cated at the same premises, such as the same home or
business. They can also share the same physical or wire-
less connection (e.g., a single coaxial or fiber into the
premise may be split among the interface devices inside
the premise). In such instances, each interface device in
the premise may have its own logical connection with the
MTS, such as a SIP (Session Initiation Protocol) or HTTP
(Hypertext Transfer Protocol) communication session.
The tuning capabilities in such an embodiment may be
the interface device’s ability to use its logical connection
to download content.
[0055] Figure 8 illustrates another example alternative,
having a hierarchy of interface devices within a premise.
In that alternative, multiple interface devices may be lo-
cated at the same premises, but they may coordinate
their communications with the MTS using a common
main interface device801. The main interface device801
may be coupled to the network 101, and communicate
with the MTS. The other interface devices may use a
local network (e.g., Ethernet, wireless, etc.) to commu-
nicate with the main interface device801, and the main
interface device801 may communicate with the MTS on
behalf of the other interface devices in the premise. So,
for example, if a particular download was needed by in-
terface device ID3, it may issue a request to the main
interface device801, and the main interface device801
may communicate with the MTS (or to the local network
as described herein) to obtain the requested data, and

then forward the requested data on to the requesting ID3.
[0056] In the examples discussed above, neighboring
devices are available to help alleviate some of the burden
from overloaded devices. Those neighboring devices
may act as a local cache for the burdened device, storing
results of common back-end communications (e.g., con-
figuration communication) so that the burdened device
need not undergo those communications. Furthermore,
in some embodiments, those neighboring devices need
not necessarily participate. For example, some interface
devices may opt out of being part of this helping group,
or certain interface devices may opt in. Advantages of
opting in are the interface device gets the benefit of the
other interface devices during overload situations, while
advantages to opting out are that the interface device
need not worry about using its own resources to help its
neighbors. There may also be a default opt-in or opt-out.
In some situations, if the interface device (e.g., set-top
box, gateway, modem, or other device) is one that is
owned by the user, then the interface device may opt out
as a default, and interface devices that are only leased
by the user (and not owned by the user) may opt in as a
default.
[0057] The various embodiments and examples de-
scribed above are, as stated, merely examples. Many
variations may be implemented to suit a particular imple-
mentation, and the various features may be combined,
divided, rearranged, omitted and/or augmented as de-
sired. The scope of this patent should not be limited by
any of the specific examples described herein, but rather
by the claims that follow.

Claims

1. A network management method, comprising:

determining, by a first device, that tuning re-
sources of the first device are unavailable for a
tuning use; and
sending, from the first device to one or more
other devices, a request to temporarily use tun-
ing resources of the one or more other devices
for the tuning use.

2. The method of claim 1, further comprising:

receiving a request to record a content, wherein
the tuning use is the tuning of the requested con-
tent; and
receiving a signal from a responding one of the
other devices, wherein the signal gives the first
device temporary use of the responding one of
the other device’s tuning resources to record the
requested content.

3. The method of claim 2, wherein said content is a
television program, and further comprising:
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recording, by the responding one of the other
devices, the requested television program; and
transferring the recorded television program
from the responding one of the other devices to
the first device, wherein the transferring is per-
formed using a second network distinct from a
network from which the requested television
program was tuned.

4. The method of claim 2, further comprising:

receiving one or more additional grants from one
or more additional ones of the other devices,
wherein the additional grants give permission to
the first device to temporarily use tuning resourc-
es of the additional ones of the other devices to
record the requested television program; and
using tuning resources of each of the responding
one of the other devices and the one or more
additional ones of the other devices to record
different portions of the requested television pro-
gram.

5. The method of any of claims 1 to 5, wherein the tuning
use is the downloading of portions of a video program
from a remote source, and the method further com-
prises:

dividing download responsibilities for the video
program among a plurality of the devices’ tuning
resources, and
combining downloaded portions from the plural-
ity of devices to form the video program; and
presenting the video program to a user of the
first device.

6. The method of any of claims 1 to 6, wherein the tuning
use is the downloading of portions of a video program
from a remote source, and the method further com-
prises:

dividing download responsibilities for the video
program between the first device and one of the
other devices.

7. The method of claim 6, further comprising reallocat-
ing the download responsibilities in response to a
device download interruption.

8. The method of any of claims 1 to 7, wherein the first
device and one or more other devices are connected
to a common communication medium, and the tuning
resources are logical communication sessions on
the common communication medium, wherein the
tuning resources are frequency tuners.

9. The method of any of claims 1 to 8, further comprising
limiting the sending to other devices that are located

on a common premises as the first device.

10. The method of any of claims 1 to 9, further comprising
limiting the sending to other devices based on their
geographic proximity to the first device.

11. The method of any of claims 1 to 10, further com-
prising the first device exchanging, with the other
devices, tuner resource usage information; and
using the tuner usage information to identify other
devices having available tuner resources for the tun-
er use.

12. The method of any of claims 1 to 11, further com-
prising:

determining that none of the other devices has
available tuning resources to service the re-
quest; and
transmitting a secondary request to the other
devices, requesting that those other devices
transmit a new running resource request to a
secondary group of devices, different from the
other devices.

13. A device, comprising:

a processor; and
a memory, storing instructions that, when exe-
cuted by the processor, cause the device to per-
form the following:

establishing communications with a local
network;
identifying one or more other devices on the
local network; and
transmitting a request to the one or more
other devices, requesting identification of
termination server signals that have been
successfully received by the other devices.

14. The device of claim 13, further storing instructions
for receiving, at the device and from the one or more
other devices, information identifying a transport
stream identifier group of the termination server to
which the one or more other devices belong.

15. The device of claims 13 or 14, further storing instruc-
tions for receiving, at the first device and from the
one or more other devices, information identifying
termination server downstream channel character-
istics detected by the one or more other devices
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