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(57) Abstract: The present invention comprises apparatus, methods and articles of manufacture for wireless communication net-
works. A mobile communication device (10) includes a geographic drive (12), which is used to upload and/or download files from
the network (20). Uploading and downloading of files occurs through a connection point, and thus the transfer of files can be con-

trolled throughout the network.
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APPARATUS, METHODS AND ARTICLES OF MANUFACTURE FOR WIRELESS
COMMUNICATION NETWORKS

Priority Application

This application has a priority of U.S. Provisional application No.: 60/340,547, with
the filing date of 13 December 2001, entitled APPARATUS, METHODS AND ARTICLES OF
MANUFACTURE FOR COMMUNICATION NETWORK INFORMATION TRANSFER.

Field of The Invention

The present invention relates to wireless communication networks. More specifically,

the present invention relates to information flow through wireless communication networks.

Background of the Invention

Wireless communication networks provide users with convenient access to
information stored on the network. Users of a wireless network (often also known as “mobile
users”) can access a shared network infrastructure and information stored therein as desired,
assuming an appropriate network connection can be made by the user. For example, with
access to a wireless network, mobile users can download new or electronic documents, query
a remote database, send or receive electronic mail, etc.

Yet providing network access and information transmission capabilities to mobile
users is not without technical challenges. For example, presently commercially available
wide area wireless networks have limited and expensive bandwidth. The limited and
expensive bandwidth of these networks effectively renders impractical multimedia file
transfers because of the typically large size of a multimedia file.

Another technical challenge in wireless networking is environmental interference.
Buildings and other structures, weather, and other environmental factors may interfere with
the wireless signal, and so may introduce noise and echoes, create communication errors etc.
This interference makes multimedia transfer even more difficult because of the large size and

attendant time requirements of these files.
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Yet another technical challenge in providing wireless network access to mobile users
is potential network congestion. For example, in densely populated areas, such as
metropolitan areas, a number of mobile users could attempt to access a wireless network at the
same or similar access points. If the number is too great, that network can become congested
and thus be unable to function with desired efficiency. Moreover, if those users are

transferring large files, congestion difficulties may increase dramatically.

Thus wireless network connections are often more limited and expensive than wired
network connections, with greater potential for transmission errors and congestion.
Accordingly, there exists a need for an improved method of uploading and downloading
information, especially multimedia files and information, to and from a mobile user via a

wireless network.

Summary Of The Invention

The present invention comprises apparatus, methods and articles of manufacture for
wireless communication networks. A wireless communication network comprising a host
with a mobile communication device further comprising a geographic drive connected to the
host via a wireless network connection. Files may be transferred to the geographic drive from
the host and from the host to the geographic drive.

Additional advantages and novel features of the invention will be set forth in part in
the description and figures which follow, and in part will become apparent to those skilled in

the art on examination of the following, or may be learned by practice of the invention.

Brief Description of the Drawings

Figure 1 is a schematic diagram of a preferred embodiment.

Figure 2 is a schematic diagram of a preferred embodiment.

Detailed Description Of The Preferred Embodiments
In the preferred embodiments, a mobile communication device is provided with a

location dependant storage device (or “geographic drive.”) Physically, the geographic drive is

located on the mobile communication device, and appears to the user of the mobile
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communication device as a storage mechanism on the device, for example, a disk drive.
When connected to a host through a wireless network, the user can request downloading of
code, data, information and/or files (referred to generally herein as a “file”) to the geographic
drive and/or upload a file from the drive. However, the actual downloading or uploading to
the geographic drive does not occur instantly over the network to the user’s device. Rather,
the downloading or uploading request is intercepted by a content redirection component
residing on the host (if downloading) or on the user’s device (if uploading.) The content
redirection component then holds the download or upload until an appropriate connection
point is established.

Connection points may be established by the file provider or by the user in various
embodiments. A connection point may be established for example when the user makes a
separate downloading or uploading connection with his or her mobile device. This connection
may be after disconnecting from the wireless network. That separate downloading or
uploading connection can only be made at a predetermined wired or wireless connection
point. Thus downloading and uploading is controlled and limited to certain connection points,
minimizing the impact on the wireless network of downloading and/or uploading, as well as
the cost to the network provider and user.

Figure 1 shows an embodiment with mobile communication device 10 with wireless
connection a, via network 15, to host 20. The mobile communication device 10, in this
embodiment, has a personal digital assistant (PDA) form factor with: both wireless and wired
network capabilities; an operating system (OS) (which may be a OS as is known in the art,

e.g. Palm OS, Windows CE, Pocket PC, Linux, etc.); and local storage in the form of flash
memory 11. (Other embodiments may be of a different configuration, e.g. cell phone,
notebook computer, etc., with local storage as is known in the art, e.g. hard drive, etc.) The
host, in this and other embodiments may be implemented in Unix® and Unix®-like platforms,
including but not limited to Linux® and its variants, as well as other operating system
platforms including but not limited to Microsoft Windows® XP, NT, Windows® 2000,
Windows® 95, 98 and Me, IBM 0S/390, MacOS, VxWorks® and others, and the network may
be part of any type of network, e.g., a Local Access Network (LAN), a Wide Area Network
(WAN), the Internet, etc..
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Flash memory 11 is partitioned into two storage areas, here identified as C: and H:.
Storage area C: is a local storage area and provides full user access (that is, read/write access)
to the storage area. Storage area H: is a location dependant storage device and provides full
user access but limited network access as is further described below.

A process for the embodiment of Figure 1 is as follows. The user may choose a file on
the host 20 to be downloaded to the mobile communication device 10 and chooses storage
area H: as the target. The request is then intercepted by content redirection component 21 on
host 20. Content redirection component 21 transfers the download file to a delayed
downloading area 22, which is on the host 20 in this embodiment. In other embodiments, the
delayed downloading area 22 may be on another system. For example, the delayed
downloading area may be a cache which receives the file “pushed” by the host to the cache.
The host, moreover, may push the file according to its own schedule. Alternatively, a content
redirection device may be located on the mobile communication device and send a mobile
proxy agent to a proxy receiving component on either the cached system or the host. The
proxy receiving component then notifies the host to transfer the file to the cache, where it
awaits transfer to the mobile communication device. Caching embodiments may also use a
cache server as a download mechanism, in the manners disclosed in co-pending U.S.
application No.:10/229,760, entitled APPARATUS, METHODS AND ARTICLES OF
MANUFACTURE FOR COMMUNICATION NETWORK INFORMATION TRANSFER ,
filed 28 August 2002, the teachings of which are specifically incorporated herein by
reference.

Returning to Figure 1, and once the download request is in the delayed downloading
area 22, the host 20 awaits a connection point, which occurs in this embodiment when the user
reaches a predetermined connection point. The connection point may be, for example,
through a wired broadband connection, so that once the user connects with mobile
communication device 10 through that wired broadband connection to the host, the content
redirection component 21 begins the file download to storage area H:. Once downloaded, the
user may refer to the file, etc. as it is now stored locally in storage area H:.

For example, using an embodiment in accordance with the embodiments of Figure 1, a
user might, through his or her mobile communication device 10, be connected through a pay

per minute wireless network, such as a cellular phone network to a movie Website. The user,
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after viewing the various offerings available for download on the site, makes his selection,
and downloads the movie to his geographic drive. The movie is not downloaded through the
cellular network, however. Rather it is downloaded to the user’s home machine, through a
DSL connection. The movie is then available, once the user connects to the home machine,
through the mobile device because the geographic drive is mapped to a drive on the home
machine as a connection point. Thus, when the user accesses the geographic drive, he or she
is able to view the contents of the local drive as well where the movie has been downloaded.
The user can then view the movie, transfer to another local drive on the mobile device and/or
the home machine, etc. Thus the user can avoid using the slower and costlier (in this
embodiment) cellular network for the video download and instead employ the cheaper and
faster (in this embodiment) wired DSL network.

It should be noted that embodiments may be implemented through distributed services
as well. For example, a host may be a web server only, with a listing of files, accessible to the
user, that is actually stored on one or more other servers. Those one or more servers in turn,
would be responsible for transferring the file, through a content redirection component, to a
cached system, etc. Thus, one or more systems and/or servers maybe used in various
embodiments.

A similar process occurs for uploading file requests. Here the user will transfer the
file to be uploaded to storage area H:. Content redirection component 12 on mobile
communication device 10 holds the file in H: until an uploading connection is made to the
appropriate host. Once the uploading connection is made, the content redirection component
12 uploads the file. It should be noted that uploading requests may occur when the user is
unconnected to any network. It should also be noted that in this embodiment, a user can only
retrieve a downloaded file from host 20 to geographic drive H:, or upload a file from
geographic drive H: to host 20, when mobile communication device 10 is located at the
predetermined connection point.

Connection points may be single or multiple, and may be fixed or dynamic, or may be
a combination of any of these in various embodiments. Connection points may be established
by a number of methods in various embodiments, including file provider established points or
user established points. For example, geography may determine provider established

connection points, that is, certain connection points may be present in certain geographic
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locations. Predetermining connection points provides the file provider with the ability to
control load on the connection points. Moreover, as described further below, that load may be
balanced dynamically, and so connection points may change. Similarly, connection points
may be determined through network addressing, so that, for example, users may be assigned
access rights depending upon their status with the provider. Those with a preferred status may
have a wider number of connection points, flexibility in choosing connection points, etc. than
other users. Other methods as well may be used to determine connection points as desired,
and other parameters may be used to balance load on the network dynamically through
establishing connection points.

Figure 2 shows another preferred embodiment with a fixed connection point
established by the user. Mobile communication device 50 has a wireless connection b, via
network 55, to host 60. The mobile communication device 50, in this embodiment, has a
personal digital assistant (PDA) form factor having: both wireless and wired network
capabilities; an operating system (OS) (which may be a OS as is known in the art, e.g. Palm
0S, Windows CE, Pocket PC, Linux, etc.); and local storage in the form of flash memory 51.

The flash memory 51 is partitioned into two storage areas, here identified as C: and H:.
Storage area C: is a local storage area and provides full user access (that is, read/write access)
to the storage area. Storage area H: is a geographic drive and provides full user access but
limited network access as is further described below.

Mobile communication device 50 also has a content redirection component 52. When
the user requests a download to storage area H:, the content redirection component 52 requests
that host 60 deliver the file to a user specified connection point. In this embodiment, that
connection point is at a predetermined location elsewhere on the network: user machine 70,
connected via a broadband connection c to the network. The user then connects to the user
machine 70 via mobile communication device 50 and transfers the download to the
geographic drive on the mobile communication device. Alternatively, the user might have
begun an upload process by first transferring the file to be uploaded from his or her
geographic drive to the user machine 70.

It should be noted that, in various embodiments, more than one connection point may
be provided to the user as alternatives. These alternative connection points may be selected

automatically, manually, or a combination of both in various embodiments. Thus the user
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may be in various physical locations to access download data, as long as there is a valid
connection point therein. Automatic notification of valid connection points may be provided
through a location determining component included in a mobile communication device, or in
the communication network, which resolves valid connection points, or both.

One preferred embodiment allows the mobile user to input a travel plan, location and
timing information into a location determining component on his or her mobile
communication device. The component then will choose valid connection points for the user,
based on the input information. This embodiment of a location determining device allows the
mobile user to access requested data while travelling. Another embodiment of a location
determining device uses a positioning system to track and predict the mobile user’s location at
a future time. When the mobile user arrives at the determined future location, the mobile user
is able to connect and download the data that has been requested. In yet other embodiments,
the user may select another authorized system as a connection point, so that, for example, the
user may transmit a file to another’s system if desired.

The geographic drive used in the various preferred embodiments may have a various
drive geographies. A preferred embodiment of a geographic drive is a dynamic drive whose
size is dynamically adapted to the size of the files to be downloaded or uploaded. Other
preferred embodiments of a geographic drive comprise a virtual geographic drive, which
shares space with a local storage device in a mobile communication device. For example, the
geographic drive may be mapped to a drive on a second user system, such as through a
connection point as is further described above. When the user accesses the geographic drive,
he or she is able to view the contents of the local drive as well. Moreover, the user can then
use the geographic drive to transfer a file through the higher bandwidth network, because the
file is actually traveling through the mapped local drive and from there through the higher
bandwidth network. If desired, the user may view the local drive under its own storage
designation as well as viewing it through a geographic drive storage designation.

The above description and the views and material depicted by the figures are for
purposes of illustration only and are not intended to be, and should not be construed as,
limitations on the invention. Moreover, certain modifications or alternatives may suggest

themselves to those skilled in the art upon reading of this specification, all of which are
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intended to be within the spirit and scope of the present invention as defined in the attached

claims
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CLAIMS

1. A wireless communication network comprising a host (20, 60), with a mobile
communication device (10, 50) further comprising a geographic drive (11, 51), connected to
said host (20, 60) via a wireless network connection (a, b).

2. A wireless communication network as in claim 1 with said host (20, 60) further
comprising a content redirection component (12, 21).

3. A wireless communication network as in claim 1 further comprising a delayed
downloading area (22), wherein, after said mobile communication device requests a file from
said host (20, 60), said file is transferred to said delayed downloading area (22).

4. A wireless communication network as in claim 3 wherein said delayed downloading
area (22) further comprises a cache.

5. A wireless communication network as in claim 3 further comprising a proxy receiving
component, wherein said proxy receiving component receives a proxy agent from said content
redirection component located on said mobile communication device.

6. A wireless communication network comprising a host (60), a mobile communication
device (50) further comprising a geographic drive (51) , and a connection point so that, after a
file is either to be transferred to said geographic drive (51) from said host (60), or from said
geographic drive (51) to said host (60), said file is transferred through said connection point.
7. A wireless communication network as in claim 6, wherein said connection point
further comprises a predetermined connection point.

8. A wireless communication network as in claim 6, wherein said connection point
further comprises a dynamically established connection point.

9. A wireless communication network as in claim 6, wherein said geographic drive
further comprises a dynamically sized drive.

10. A wireless communication network as in claim 6, wherein said geographic drive

further comprises a virtual drive.



10

15

20

25

WO 03/052619 PCT/US02/39036

10

11. A method of wireless network communication comprising:

- providing a wireless communication network (15, 55);

- connecting a mobile communication device (10, 50) further comprising a geographic
drive (11, 51), to a host (20, 60) on the network; and,

- transferring a file either to said host (20, 60) from said geographic drive (11, 51), or
from said host (20, 60) to said geographic drive (11, 51).
12. A method as in claim 11 wherein the step of transferring a file either to said host (20,
60) from said geographic drive (11, 51), or from said host (20, 60) to said geographic drive
(11, 51), is preceded by the step of requesting a file on said host (20, 60), via said mobile
communication device, to be transferred to said geographic drive (11, 51).
13. A method as in claim 12 wherein the step of transferring a file either to said host (20,
60) from said geographic drive (11, 51), or from said host (20, 60) to said geographic drive
(11, 51), further comprises the step of transferring a file from said host (20, 60) to said
geographic drive (11, 51) via a connection point.
14. A method as in claim 13 further comprising the step of transferring said file to a
delayed downloading area (22).
15. A method as in claim 13 further comprising the step of sending a proxy agent to said
host (20, 60) from a content redirection component (12, 21) located on said mobile
communication device.
16. A method as in claim 11 wherein the step of transferring a file either to said host (20,
60) from said geographic drive (11, 51) , or from said host (20, 60) to said geographic drive
(11, 51) further comprises the step of transferring a file from said geographic drive (11, 51) to
said host (20, 60) via a connection point.
17. A wireless communication network as in claim 16, wherein said connection point
further comprises a predetermined connection point.
18. A wireless communication network as in claim 16, wherein said connection point

further comprises a dynamically established connection point.
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