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& addresses that can be used to download corresponding selections of downloadable content. This information can further comprise,
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downloading constraints of interest and then make determinations (303) regarding when to automatically download at least a portion
of at least one of the selections of downloadable content as a function, at least in part, of both the characterizing information as was
received via the aforementioned transmission and the locally developed information regarding relevant downloading constraints.
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METHOD AND APPARATUS TO FACILIATE DOWNLOAD SCHEDULING

Technical Field

[0001] This invention relates generally to mobile communications and more

particularly to providing downloadable content to mobile stations.

Background
[0002]  Communication networks that support mobile stations are known and

often comprise, at least in part, wireless edge elements. In some geographic areas
some forms of wireless communication are nearly ubiquitous (such as, for example,
wide area networks supported by cellular telephony). Other forms of wireless
communication have, essentially by definition, a considerably smaller effective
coverage area (such as, for example, 802.11-based networks using 802.11(a),
802.11(b), and/or 802.11(g)). Quality of service, characteristic power utilization, and
corresponding costs are not usually equal as between various available networks. For
example, wide area networks, though often available regardless of location, are many
times relatively costly and support relatively slower data rates while wireless local
area networks (though usually only sporadically available on a geographic basis) are
often (though not always) relatively inexpensive and often support considerably

higher data rates.

[0003] Mobile stations are increasingly available that can make compatible use of
a plurality of different kinds of communication networks. For example, mobile
stations exist and/or are planned that can selectively operate using one or more wide
area networks while also having the ability to also selectively operate using one or
more forms of wireless local area network connectivity. Such platforms may support
yet additional forms of wireless connectivity including, but not limited to, Bluetooth,

infrared, and one or more other proprietary or public schemes, to name but a few.

[0004] Users have a growing expectation regarding such mobile stations. In
particular, many users seek an increasing range and depth of application capabilities
and experiences that rely, at least in part, upon an ability to download content from
content sources of interest. Such content may comprise, for example, audio content,

video content, audio-video content, text, business presentations (such as Powerpoint
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presentations), and so forth. As such platforms become a more important personal
and business tool for many users, such demands increase. This, in turn, brings

increasing challenges with respect to adequately meeting such needs.

[0005]  As one example, mobile stations typically have limited resources that can
be greatly challenged by the downloading, storage, and usage requirements of a given
user. Memory capacity, for example, provides a clear example in this regard. It has
become almost a cliché that today’s “adequate memory” will tomorrow be utterly
inadequate to meet a user’s needs and requirements. Power consumption, too,
provides another clear example of these concerns. Mobile stations are typically
portable platforms and carry a self-contained source of power (such as a battery).
Power capacity can usually be increased by providing a larger storage mechanism.
This, however, runs contrary to the typical user demand that such platforms remain
small (or achieve even smaller form factors going forward). Unsupervised
downloading, storage, and usage requirements, however, can pose increased power

consumption demands that run contrary to such trends and desires.

Brief Description of the Drawings

[0006] The above needs are at least partially met through provision of the method
and apparatus to facilitate download scheduling described in the following detailed

description, particularly when studied in conjunction with the drawings, wherein:

[0007] FIG. 1 comprises a flow diagram as configured in accordance with various

embodiments of the invention;

[0008] FIG. 2 comprises a block diagram as configured in accordance with

various embodiments of the invention,;

[0009] FIG. 3 comprises a flow diagram as configured in accordance with various

embodiments of the invention;

[0010]  FIG. 4 comprises a block diagram as configured in accordance with

various embodiments of the invention; and

[0011]  FIG. 5 comprises a block diagram as configured in accordance with
various embodiments of the invention.

22-
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[0012] Skilled artisans will appreciate that elements in the figures are illustrated
for simplicity and clarity and have not necessarily been drawn to scale. For example,
the dimensions and/or relative positioning of some of the elements in the figures may
be exaggerated relative to other elements to help to improve understanding of various
embodiments of the present invention. Also, common but well-understood elements
that are useful or necessary in a commercially feasible embodiment are often not
depicted in order to facilitate a less obstructed view of these various embodiments of
the present invention. It will further be appreciated that certain actions and/or steps
may be described or depicted in a particular order of occurrence while those skilled in
the art will understand that such specificity with respect to sequence is not actually
required. It will also be understood that the terms and expressions used herein have
the ordinary meaning as is accorded to such terms and expressions with respect to
their corresponding respective areas of inquiry and study except where specific

meanings have otherwise been set forth herein.

Detailed Description

[0013] Generally speaking, pursuant to these various embodiments, a mobile
station receives a transmission from a remote source (such as, but not limited to, a
reference server) comprising information regarding downloadable content. This
information can comprise, in a preferred approach, addresses that can be used to
download corresponding selections of downloadable content. This information can
further comprise, in a preferred approach, characterizing information regarding at

least some of the downloadable content selections identified via such addresses.’

[0014] In a preferred approach, such a mobile station can then also access locally
developed information regarding downloading constraints of interest and then make
determinations regarding when to automatically download at least a portion of at least
one of the selections of downloadable content as a function, at least in part, of both
the characterizing information as was received via the aforementioned transmission

and the locally developed information regarding relevant downloading constraints.

[0015] Such a transmission and these actions can comprise a part, if desired, of a
synchronization routine. So configured, a mobile station can work to synchronize its

contents with the specified or anticipated needs of a corresponding user. Pursuant to
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these teachings, however, this synchronization can leverage the occurrence or
possibility of occurrence of various kinds of connectivity options. These teachings
also permit leveraging the temporal requirements of such a user. So confi gured, for
example, a mobile station may avoid downloading complete versions of a large
number of downloadable selections as an initial consolidated action and thereby avoid
the corresponding immediate power consumption, the corresponding time
requirement to complete such downloading, the costs as may be associated with a
presently available mode of connectivity, and/or the possibility that the mobile

station’s available memory is inadequate to retain such a quantity of content.

[0016] Instead, downloadable content can be automatically downloaded during
the course of a user’s day and as the mobile station moves through various
connectivity options and opportunities. If desired, downloaded content that has
already been consumed by the user can be automatically discarded to make way for
new content. Furthermore, in an optional but preferred approach, these processes can
be managed to tend to maintain the available memory (or at least that portion of the
memory as is usually used to store downloaded content of interest) in a relatively full
state. So configured, as much content as can reasonably be accommodated can be
held in readiness for the user thereby tending to provide the user with an experience
suggesting that all content of interest is presently available in full. As the content is
consumed replacement content can be downloaded using cost efficient modes of
connectivity (when possible) to thereby tend to minimize the expense of maintaining

such information in readiness for the user.

[0017]  These and other benefits may become clearer upon making a thorough
review and study of the following detailed description. Referring now to the
drawings, and in particular to FIG. 1, a reference server as mentioned above can
employ a process 100 in support of these teachings. If desired, this process 100 can
comprise, or be triggered by, a synchronization process. More particularly, this
process 100 can optionally provide the step 101 of determining whether a
corresponding synchronization process is presenily being facilitated for a given
mobile station. (As used herein, those skilled in the art will understand that such

synchronization refers to a process whereby particular content as between two or
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more points of storage and/or usage are made similar; i.e., the content has been

synchronized.)

[0018] When true this process 100 then provides the step 102 of effecting a
transmission to the mobile station of information regarding downloadable content of
interest; that is, downloadable content that should be downloaded to the mobile
station in order for the mobile station’s content to be synchronized as per the
requirements of the synchronization activity. The content of this information can and
will vary with the needs and/or requirements of a given application setting. In a
preferred approach, however, this information will at least comprise addresses that
can be used to download corresponding selections of the downloadable content as
well as characterizing information regarding at least some of these selections of

downloadable content.

[0019] These addresses can comprise, for example, Uniform Resource Locators
(URL’s) that identify specific Internet sites (which URL'’s are well known in the art)
though other types of address may also be supported. The characterizing information
can and will vary greatly with the specifics of a given context. In general, this
characterizing information will preferably provide substantive content that will
facilitate the scheduling decisions of the mobile station that receives such information.
Illustrative examples of potentially useful characterizing information include, but are

certainly not limited to:

- an absolute size of a given selection of downloadable content (such as a
specific number bytes);

- a relative size of a given selection of downloadable content (such as an
indication that a first selection is twice as large as a second selection or that
a first portion of a first selection is half the size of a second portion of that
same first selection);

- a cost that is associated with downloading a given selection of
downloadable content (such as a premium add-on cost or a fixed per-
download cost that is associated with this particular selection);

- information corresponding to a predicted throughput rate that is associated

with downloading a given selection of downloadable content (where, for
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example, a relatively lower downloading rate is anticipated due to high
volume usage of the corresponding content server that offers this particular
selection);

- a priority level that is associated with a given selection of downloadable
content (which priority level might be assigned as a function, at least in
part, of criteria previously established by the user);

- a priority level that is associated with a group to which a given selection
of downloadable content belongs (which priority level might be assigned as
a function, at least in part, of criteria previously established by a group,
such as an affinity group, to which the user belongs, subscribes, or
otherwise monitors);

- a time when a given selection of downloadable content will become
available by downloading;

- a time after which a given selection of downloadable content will be
withdrawn from downloading availability;

- a time after which a given selection of downloadable content will expire
(which expiration time may be established, for example, by the content
provider and/or by user-established criteria);

- a time during which a given selection of downloadable content will likely
be of a higher value to a user of the mobile station (where, for example, the
selection does not have an expiration time as such associated therewith but
which nevertheless entails content that will likely become stale with time);
- information corresponding to power requirements associated with a given
selection of downloadable content (such as, but not limited to, power
requirements associated with downloading all or part of the selection,
storing the selection, and/or processing and consuming the selection
following downloading); and/or

- information corresponding to power requirements associated with a group
to which a given selection of downloadable content belongs;

to name but a few.

[0020] So configured, those skilled in the art will recognize and understand that

these teachings do not require downloading of downloadable content upon facilitating

-6-



WO 2007/018712 PCT/US2006/021942

a synchronization process. Instead, these teachings facilitate the provision of
information to a mobile station regarding downloadable content that should (or could)
be downloaded to effect such synchronization and where such content can be
obtained. Further, these teachings provide information to such a mobile station to
permit self-scheduling of the downloading of any particular downloadable content or

portion thereof. Additional description regarding such scheduling is provided herein.

[0021]  Referring now to FIG. 2, it may be helpful to briefly study an exemplary
context to illustrate certain aspects of these teachings. Those skilled in the art will
recognize and understand that this depiction serves only an illustrative purpose and
does not constitute an exhaustive rendering of all possibly relevant user paradigms

that may benefit from these teachings.

[0022] In this illustrative context, a mobile station 201 may operate compatibly
with any of a wide area network 202 (which may be presumed to provide essentially
ubiquitous but somewhat costly connectivity), a public wireless local area network
203 (which may be presumed to provide geographically sporadic but essentially low-
cost connectivity), and a private wireless local area network 204 (such as a home
wireless local area network that is limited to at-home usage but is free as well). Each
of these networks 202, 203, and 204 operably couples to an extranet 205 such as, but
not limited to, the Internet. A reference server 206 (and possibly a plurality of
relevant reference servers as is denoted by reference numeral 207) also couples to this
extranet 205. This reference server 206 can comprise an independent, dedicated
platform operated, for example, by a third party. Such a server can be effected in
other ways, however, as will be readily noted by those skilled in the art. For example,
the reference server functionality can be supported, if desired, by a personal computer
208 as is owned and operated by the mobile station user. In such an example, the

personal computer 208 will itself comprise the reference server for these purposes.

[0023] So configured, the reference server 206 (or servers 207) can respond to a
synchronicity activity (as may be initiated, for example, by the mobile station 201
using known practice and protocol in this regard) by transmitting the above-described
downloadable content information via the extranet 205 and via the particular point of

connectivity to which the mobile station 201 is presently attached. Since this
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transmission essentially comprises addresses and characterizing information and not
the downloadable content itself, the transmission will be relatively small in size and
will likely be well accommodated via any of the described networks from a temporal

availability, bandwidth availability, and budgetary point of view.

[0024] These addresses identify, in this illustrative example, a plurality of content
sources comprising a first content source 209 through an Nth content source 210
(where “N” comprises an integer greater than “1”). The characterizing information
(along with other information as will be described herein) is then usable by the mobile
station 201 to facilitate the scheduling of the downloading of at least one of the

selections of downloadable content as a function thereof.

[0025]  For example, the first content source 209 may have a first selection of
downloadable content 211. The mobile station 201, using the characterizing
information provided by the reference server 206 and other information as may be
locally available, can schedule the downloading of a first section A 212 of this first
selection of downloadable content 211 to occur via the wide area network 202. This
might be done, for example, when the mobile station 201 seeks to achieve a present
availability of a first portion of the downloadable content selection 211 at a time when

only the wide area network connectivity is available.

[0026] At a later time (when, for example, the mobile station 201 has begun to
consume the previously downloaded selection section A 212) the mobile station 201
may automatically schedule the downloading of a next section B 213 of the selection
211. In this example, this downloading event occurs via the public wireless local area
network 203 to which the mobile station 201 is then attached. This, in turn, illustrates
both that the mobile station 201 is effectively managing its memory capacity in a way
that is both tending to ensure present availability of potentially needed content while

also leveraging the sporadic availability of lower-cost connectivity events.

[0027] At a still later time in this example the mobile station 201 completes the
downloading of this particular selection 211 by receiving the third and last section C

214 of this selection 211 via the private wireless local area network 204.

[0028]  Again, those skilled in the art will recognize that this example serves an

illustrative purpose only. There are essentially innumerable ways by which these
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teachings can be carried out to suit and/or effectively leverage the limitations and/or

opportunities of a given application setting.

[00291] Referring now to FIG. 3, to benefit from these teachings, a mobile station
as described above will preferably support a corresponding process 300. Pursuant to
this process 300, by one step 301 the mobile station will receive a first transmission
from a remote source (such as a reference server or servers) that comprises
information regarding addresses that can be used to download corresponding
selections of downloadable content and characterizing information regarding at least

some of the selections of downloadable content as has already been described above.

[0030] In addition, and as per a preferred approach, this process 300 also supports
the step 302 of accessing locally developed information regarding downloading
constraints of objective or subjective interest. “Locally developed” simply refers to
the notion of information developed, at least in significant part, by or at the mobile
station itself (via corresponding user input and/or corresponding monitors, sensors,
and/or calculating and/or processing algorithms and methods). Such downloading
constraints comprise, in general, factors that will or may influence downloading

choices by the mobile station. Examples include, but are certainly not limited to:

- presently available communication channels by which the downloadable
content can be downloaded (such as wide area network channels as versus
wireless local area network channels);

- a quantity of data per unit time as may be presently available via a
particular presently available communication channel by which the
downloadable content can be downloaded;

- a cost that is associated with a presently available communication channel
by which the downloadable content can be downloaded (such as a monetary
cost);

- predicted availability of a given communication channel by which the
downloadable content can be downloaded (based, for example, upon a
present location and direction and rate of movement, availability history as
may be developed by the mobile station, and so forth);

- a present power capacity state of the mobile station;

9.
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- a calculated future power capacity state of the mobile station (taking into
account, for example, an amount of power that will remain available
following the downloading of a given downloadable content selection);

- at least one of a day and a time;

- capacity status of a mobile station memory; and

- a power drain per unit of transferred data of a particular presently
available communication channel by which the downloadable content can
be downloaded,;

to name but a few.

[0031] A next step 303 then determines when to automatically download at least a
portion of at least one of the selections of downloadable content as a function, at least
in part, of both the characterizing information as was received from the reference
server and the locally developed information regarding downloading constraints of
interest. Such scheduling can favor, in a given instance, performance goals of choice
(with it being understood that such performance goals themselves may change over

time and possibly on an automatic and dynamic basis).

[0032] For example, such scheduling may be conducted in order to at least
attempt to minimize the overall cost of downloading the downloadable content while
simultaneously tending to ensure that downloadable content is downloaded and
available for use at the mobile station on an as-needed basis. So configured, the
mobile station might tend to favor partially, but not fully, downloading initial
segments of downloadable content selections when initial access is via a more
expensive avenue of connectivity. This partial download will permit a user to begin
consuming the content if they so wish. When and if this occurs the mobile station can
then re-contact the content server to download subsequent portions of that selection.
This may occur when a lower cost form of connectivity is available, thus permitting a
cost savings. Also, as other downloaded content is consumed it may be possible to
dynamically delete that consumed content (as is discussed below in more detail) and
opportunistically download additional portions of the selection as low-cost

connectivity opportunities present themselves.
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[0033]  As another example, such scheduling may be conducted in order to
intentionally and automatically manage power consumption as is experienced by the
mobile station due to downloading of the downloadable content while also
simultaneously tending to ensure that downloadable content is downloaded and
available for use at the mobile station on an as-needed basis. For example, power
consumption may be higher when downloading via a wide area network as versus a
wireless local area network. A mobile station might therefore tend to favor
downloading only an initial portion of a given selection when only a form of
connectivity having a relatively higher power consumption characteristic associated
therewith is available. This partial availability of the selection will permit a user to
begin consuming the selection while also offering the mobile station at least the
possibility of minimizing power consumption by downloading some or all of the
selection at a time when a form of connectivity having a lower corresponding power

consumption characteristic becomes available.

[0034] And as yet another example, such scheduling may be conducted in order to
ensure that a mobile station memory as is available to store downloadable content
tends to remain relatively full. This approach, for example, may be used to increase
the likelihood that a user’s experience will tend to mimic the experience that would
prevail when all available downloadable content had already been fully downloaded.
That is, by essentially fully using available memory capacity, the immediate
consuming needs of a user can more likely be at least initially met even when

insufficient memory exists to presently store all available synchronizable content.

[0035]  If desired, this process 300 can further provide the optional step 304 of
accessing locally developed information regarding usage of downloaded
downloadable content at the mobile station. This, in turn, can facilitate a step 305 by
which the mobile station determines when to automatically delete at least a portion of
at least one selection of downloaded downloadable content as a function, at least in
part, of such usage. So configured, the mobile station can clear consumed content in
order to free up capacity to download and store further content. It is possible, of
course, that the user may wish to reuse already consumed content. With that in mind,
the locally developed downloading constraints as were mentioned earlier may further

comprise criteria in this regard. For example, a particular kind of downloaded content
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may be characterized as requiring stored persistence for at least some period of time

notwithstanding usage.

[0036] Those skilled in the art will appreciate that the above-described processes
are readily enabled using any of a wide variety of available and/or readily configured
platforms, including partially or wholly programmable platforms as are known in the
art or dedicated purpose platforms as may be desired for some applications. Referring

now to FIG. 4, an illustrative approach to such a platform will now be provided.

[0037] In this illustrative embodiment a mobile station 201 comprises a receiver
401, a first and second memory 402 and 403, and a scheduler 404. The receiver 401
preferably comprises, at least in part, a wireless receiver and is configured and
arranged to compatibly receive transmissions such as those described above. Further
in accord with a preferred approach this receiver 401 comprises an agile platform (or,
in the alternative, comprises a plurality of different receivers) that is capable of
compatible interaction with a variety of networks such as those described above. The
details for such a receiver will of course vary with the details of a given application.
Furthermore, these teachings are not particularly dependent upon the use or selection
of any particular receiver and in fact are likely usable with many or all presently
known or hereafter developed receivers. For all these reasons and further for the sake

of brevity, additional elaboration regarding such receivers will not be provided here.

[0038] The first memory 402 operably couples, in this illustrative embodiment, to
the receiver 401 and serves to store at least some of the contents of transmissions as
are received via the receiver 401 from a remote source (such as the previously
described reference server). In particular, in a preferred approach this memory 402
stores the received addresses that can be used to download corresponding
downloadable content selections as well as the characterizing information regarding at
least some of these selections. The second memory 403, in a preferred approach,
stores the information regarding relevant downloading constraints as were outlined
above and as may be locally developed by one or more native components (not

shown) of the mobile station 201.

[0039] If desired, these two memories 402 and 403 can comprise discrete

platforms as is suggested by the illustration. Those skilled in the art, however, will
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understand and recognize that this depiction may also be viewed as a logical
depiction. Accordingly, it will also be understood that these memories can comprise a
single shared platform or can be further distributed over a greater number of storage
platforms which may, in turn, comprise a portion of other components shown or not

shown.

[0040] The scheduler 404 is responsive to the contents of the first and second
memories 402 and 403. In a preferred embodiment, this scheduler 404 is configured
and arranged (via, for example, programming as corresponds to the teachings set forth
above) to schedule when the mobile station 201 automatically downloads at least a
portion of at least one of the selections of downloadable content (and preferably is
programmed to conirol the scheduling of essentially all such automated downloading
activity) as a function, at least in part, of both the characterizing information and the

locally developed information.

[0041] So configured, the mobile station 201 will automatically download
downloadable content selections from time to time and from place to place. Such
content, when downloaded, may be stored, for example, in one or more downloaded
content memories 405. Once downloaded, the content is then available for use by the

user of the mobile station.

[0042] As mentioned earlier, it may be useful at least in some settings to arrange
for the automated deletion of previously downloaded content. A simple approach
would simply arrange for the immediate deletion of content as it is consumed. In
other cases it may be desirable to arrange for a more sophisticated and informed
approach. In either case, it may be desirable to optionally provide a third memory
406 that stores locally developed information regarding usage of downloaded
downloadable content at the mobile station 201. A stored downloaded content
deletion manager 407 that is responsive to the contents of the third memory 406 can
then be configured and arranged to automatically delete at least a portion of at least
one selection of downloaded downloadable content as a function, at least in part, of
the locally developed information regarding usage of the downloaded downloadable

content.
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[0043] This stored downloaded content deletion manager 407 can comprise a
separate discrete component if desired or can be partially or wholly incorporated into
the functionality of the platform that serves as the scheduler 404 in a given
embodiment. Such architectural options will be well understood by those skilled in

the art and require no further explanation here.

[0044] As mentioned above, these teachings may have particular applicability in a
synchronization context. Accordingly, it may also be desirable to provide the mobile
station 201 with a transmitter 408 that couples, in turn, to a synchronizer 409. So
configured, the synchronizer 409 can cause the transmission of one or more messages
that, upon receipt by the reference server, will initiate facilitation of a synchronization

process that can include the reference server transmission described above.

[0045] Referring now to FIG. 5, a more specific example of a mobile station

instantiation will be provided.

[0046] In this embodiment, a sync client 501 serves to support and facilitate the
aforementioned synchronization activity in general accord with otherwise well-
established prior art practice in this regard. The sync client 501 receives notifications
from a virtual docking monitor 502 which detects when one or more connectivity
opportunities are presently available and otherwise provides a point of information
ingress. The sync client 501 in turn operably couples to a want list 503 and a group
list 504. These lists comprise, for example, the addresses for downloadable content
selections as have been described above with the group list 504 comprising, for
example, playlists and the like. If desired, a user interface 505 can also be optionally
provided to permit direct user interaction with the want list 503 and the group list 504

(to facilitate, for example, updating those lists via deletions and/or additions).

[0047]  The want list 503 and the group list 504 are, in turn, coupled to and read
by a scheduler which also receives connectivity opportunity notifications from the
virtual docking monitor 502. This scheduler preferably operates as described above
and makes downloading scheduling decisions based upon the above-described
synchronization information as well as locally developed information regarding
downloading constraints of interest or concern. So configured, the scheduler 506

controls, at least in part, the operations of a fetcher 507 that downloads the
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downloadable content (and corresponding content metadata as is known in the art)
which is stored in a corresponding content memory 508 (and a corresponding

metadata memory 509).

[0048] As described above, these teachings are compatible for use with (and are
able to effectively leverage) partial as versus complete downloads of given content
selections. To facilitate this agility, this embodiment further comprises a fetch state
memory 510 that is updated by the fetcher 507 and which is read by the scheduler 506
such that subsequent downloads to complete only partially downloaded content can be

accommodated and taken into account.

[0049] The content 508 (and corresponding metadata 509) are provided to one or
more consuming applications 511 of choice where the content (and metadata) are
consumed through use. Consumption, however, does not necessarily equate with
deletion. Accordingly, this embodiment also provides for a deletion controller 512
that couples to the downloaded content 508 and the downloaded metadata 509. This
deletion controller 512 uses this information (along with information from the want
list 503 and the group list 504) to provide delete instructions to the memory facilities
that retain the content and metadata. This, in turn, provides a mechanism whereby
such downloaded information is deleted to thereby make storage space available to
subsequent downloads. In this embodiment the deletion controller 512 notifies the
scheduler 506 regarding such deletion events in order to allow the scheduler 506 to
take the existence of such storage space into account when making the above-

described scheduling decisions.

[0050] It is anticipated, of course, that a given user may not fully complete
consumption of a given downloaded content selection notwithstanding initiation of
such consumption. For example, the user may pause such consumption for any
number of reasons. To accommodate such a circumstance, this embodiment also
provides for a bookmarks memory 513. This bookmarks memory 513 monitors the
state (or degree) of consumption for the various selections as have been downloaded
and makes this information available, for example, to the aforementioned deletion
controller 512. The latter may use this information, for example, to persist already-

consumed information as corresponds to a given selection when a user pauses
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consumption instead of deleting that consumed content. For example, when a user
pauses in this way, it may be expected that the user will wish to replay at least a
portion of the already-consumed content in order to facilitate recollection of what has

already been consumed.

[0051]  These teachings are readily deployed in a variety of settings and may be
expected to work compatibly with a variety of applications. So configured, the
platform designer has great flexibility and choice with respect to whether and how to
emphasize power consumption control, transmission costs control, and/or memory
management with respect to the synchronization-based downloading activity of a

given mobile station.

[0052] Those skilled in the art will recognize that a wide variety of modifications,
alterations, and combinations can be made with respect to the above described
embodiments without departing from the spirit and scope of the invention, and that
such modifications, alterations, and combinations are to be viewed as being within the

ambit of the inventive concept.
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We claim:
1. A method comprising:

at a mobile station:

- receiving a first transmission from a remote source comprising information

regarding downloadable content, wherein the information comprises:
- addresses that can be used to download corresponding selections of
downloadable content; and
- characterizing information regarding at least some of the selections of
downloadable content;

- accessing locally developed information regarding downloading constraints;

- determining when to automatically download at least a portion of at least one of the

selections of downloadable content as a function, at least in part, of both the |

characterizing information and the locally developed information.

2. The method of claim 1 wherein the addresses comprise Uniform Resource Locators

that identify specific Internet sites.

3. The method of claim 1 wherein the characterizing information comprises at least
one of:

- an absolute size of a given selection of downloadable content;

- a relative size of a given selection of downloadable content;

- a cost that is associated with downloading a given selection of downloadable
content;

- information corresponding to a predicted throughput rate that is associated with
downloading a given selection of downloadable content;

- a priority level that is associated with a given selection of downloadable content;
- a priority level that is associated with a group to which a given selection of
downloadable content belongs;

- a time when a given selection of downloadable content will become available by
downloading;

- a time after which a given selection of downloadable content will be withdrawn;

- a time after which a given selection of downloadable content will expire;
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- a time during which a given selection of downloadable content will likely be of a
higher value to a user of the mobile station;

- information corresponding to power requirements associated with a given selection
of downloadable content;

- information corresponding to power requirements associated with a group to which a

given selection of downloadable content belongs.

4. The method of claim 1 wherein the locally developed information comprises at
least one of: '

- presently available communication channels by which the downloadable content can
be downloaded,;

- a quantity of data per unit time as may be presently available via a particular
presently available communication channel by which the downloadable content can
be downloaded;

- a cost that is associated with a presently available communication channel by which
the downloadable content can be downloaded;

- predicted availability of a given communication channel by which the downloadable
content can be downloaded;

- a present power capacity state of the mobile station;

- a calculated future power capacity state of the mobile station;

- at least one of a day and a time;

- capacity status of a mobile station memory;

- a power drain per unit of transferred data of a particular presently available

communication channel by which the downloadable content can be downloaded.

5. The method of claim 1 wherein determining when to automatically download at
least a portion of at least one of the selections of downloadable content as a function,
at least in part, of both the characterizing information and the locally developed
information further comprises determining when to automatically download at least a
portion of at least one of the selections of downloadable content as a function, at least
in part, of both the characterizing information and the locally developed information

such that an overall cost of downloading the downloadable content tends to be
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minimized while simultaneously tending to ensure that downloadable content is

downloaded and available for use at the mobile station on an as-needed basis.

6. An apparatus comprising:
- receiver;
- a first memory operably coupled to the receiver and having stored therein a first
transmission from a remote source comprising information regarding downloadable
content, wherein the information comprises:
- addresses that can be used to download corresponding selections of
downloadable content; and
- characterizing information regarding at least some of the selections of
downloadable content;
- a second memory having stored therein locally developed information regarding
downloading constraints;
- a scheduler that is responsive to the first memory and the second memory and that is
configured and arranged to schedule when to automatically download at least a
portion of at least one of the selections of downloadable content as a function, at least

in part, of both the characterizing information and the locally developed information.

7. The apparatus of claim 6 wherein the characterizing information comprises at least
one of:

- an absolute size of a given selection of downloadable content;

- a relative size of a given selection of downloadable content;

- a cost that is associated with downloading a given selection of downloadable
content;

- information corresponding to a predicted throughput rate that is associated with
downloading a given selection of downloadable content;

- a priority level that is associated with a given selection of downloadable content;
- a priority level that is associated with a group to which a given selection of
downloadable content belongs;

- a time when a given selection of downloadable content will become available by

downloading;
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- a time after which a given selection of downloadable content will be withdrawn;

- a time after which a given selection of downloadable content will expire;

- a time during which a given selection of downloadable content will likely be of a
higher value to a user of the mobile station;

- information corresponding to power requirements associated with a given selection
of downloadable content;

- information corresponding to power requirements associated with a group to which a

given selection of downloadable content belongs.

8. The apparatus of claim 6 wherein the locally developed information comprises at
least one of:

- presently available communication channels by which the downloadable content can
be downloaded,;

- a quantity of data per unit time as may be presently available via a particular
presently available communication channel by which the downloadable content can
be downloaded;

- a cost that is associated with a presently available communication channel by which
the downloadable content can be downloaded;

- predicted availability of a given communication channel by which the downloadable
content can be downloaded;

- a present power capacity state of the mobile station;

- a calculated future power capacity state of the mobile station;

- at least one of a day and a time;

- capacity status of a mobile station memory;

- a power drain per unit of transferred data of a particular presently available

communication channel by which the downloadable content can be downloaded.
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9. The apparatus of claim 6 wherein the scheduler comprises means for determining
when to automatically download at least a portion of at least one of the selections of
downloadable content as a function, at least in part, of both the characterizing
information and the locally developed information such that an overall cost of
downloading the downloadable content tends to be minimized while simultaneously
tending to ensure that downloadable content is downloaded and available for use at

the mobile station on an as-needed basis.
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