Tail oring Content for Mbbile Electronic Device Based on Network FIELD OF
TECHNOLOGY [ 0001] The present application relates to preparing content for
delivery to nobile electronic devices. 5 BACKGROUND | NFORVATI ON [ 0002] The
downl oadi ng experience between a wirel ess enabled nobile electronic device
and a content source greatly depends on the comuni cati ons channel between
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a sygt e?ﬁﬁhﬂgﬁémﬁﬁﬁa@@%zg&g the differences in receiving content
over different networks. BRI EF SUMVARY [ 0004] According to exanple
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downloading rich content is relatively fast.

15 {0003} Thus, downloading of the same content is not an identical experience over
different networks. There is need for a system and method for addressing the
differences in receiving content over different networks.

BRIEF SUMMARY

20  [0004] According to example aspects of the invention, downloadable content such
as Internet web pages and email messages are tailored prior to transmission to the
mobile electronic device based on the wireless network that the content is being sent

over,

[0005] In one aspect, the present application provides an automated method for
25  adapting data for transmission to a mobile electronic device (10) in a communications

system (100) that includes at least a first wireless network (110) and a second wireless

network (130) having respective coverage areas wherein the mobile electronic device

(10) receives data signals from a data conversion device (116} through one of the

wireless networks (110, 130) based on a location of the mobile electronic device (10).
30  The method includes receiving at the data conversion device (116) content that is
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destined for the nobile electronic device (10) through a sel ected one of
the wireless networks, and adapting at the data conversion device the
content based on the selected wreless network (110, 130) and outputting
t he adapted content for transm ssion over the selected wireless network
(110, 130) to the nobile electronic device (10). Adapting 5 the data can
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Wi r el esssalettednkisel€dd OetwiBRY 18 d130)i ) adapting the 15 content based on the
selected wireless network (110, 130) and outputting the adapted content.
Adapting the data can include selectively deleting files fromthe content
in dependence on the selected wireless network (110, 130). The wrel ess
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di agr am($8pikiroggtan setestpl enefofahewlirdiessehetmtarke(t10, 130) and (ii) adapting the
15 content based on the selected wireless network (110, 130) and outputting the adapted
content. Adapting the data can include selectively deleting files from the content in
dependence on the selected wireless network (110, 130). The wireless connector
system is configured to provide the content outputted by the data conversion means to

the selected wireless network for sending to the mobile electronic device.
20
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Embodiments will now be described, by way of example only, with
reference to the attached Figures, wherein:

[0008] 'Figure 1 is a block diagram of a communications system to which

25  embodiments may be applied;

[0009] Figure 2 is a block diagram of a method for processing a web page

according to example embodiments of the invention;

[0010] Figure 3 is a block diagram of a method for processing an email message
according to example embodiments of the invention; and



device that can be used in the comunications systemof Figure 1. [0012]
Li ke reference nunerals are used throughout the Figures to denote simlar
el enents and features. 5 DETAILED DESCRI PTI ON [0013] Referring first to
Figure 1, there is a block diagram of a conmmunication system 100 according
to at | east one exanple enbodi mrent of the present invention. The

' m 100 . ncl udes. nobi | ectronic deV|ces 10 (only one of
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cell. Welehmﬁs WAN féaires.| | typically be operated by a cellular network
service provider that sells subscription packages to users of nobile

el eceronic devices. Wreless WAN 110 could be a nunber of different types
of network including by way of non-limting exanple, Mbitex Radio

Net wor K, p ERafAG. D%Mmﬁﬂ@ﬁ' System for Mbile Communication), GPRS
(Gener al Packet 1o System), TDVA (Tine D vi 5| on NUI ti pI e 20 Access),
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provides translation and routing Servi cés one or nore wreless
connect ewetwerksfVehdN) 114 2and WANs 110 to facilitate comuni cation between
nobi l e el ectronic devices 10 and devices connected, directly or

i ndi rec¢0m4]t 0 W ralirekssoymNedtiolin ayﬁa@moﬂc@exaﬁmﬁl@%ﬁﬂ)om&@a ipacRét
| east S%ase WBIIa? n%nt\Bgr | tn :tn%lucd%gfao Lﬁaﬁt? olf bgge stations 111 (one of which is
shown in Figure 1) that each provide wireless RF coverage to a corresponding area or
15 cell. Wireless WAN 110 wili typically be operated by a cellular network service provider
that sells subscription packages to users of mobile electronic devices. Wireless WAN
110 could be a number of different types of network including by way of non-limiting
example, Mobitex Radio Network, DataTAC, GSM (Global System for Mobile
Communication), GPRS (General Packet Radio System), TDMA (Time Division Multiple
20 Access), CDMA (Code Division Multiple Access), CDPD (Cellular Digital Packet Data),
iDEN (integrated Digital Enhanced Network) or various other third generation networks
such as EDGE (Enhanced Data rates for GSM Evolution) or UMTS (Universal Mobile

Telecommunications Systems).

[0015} The communications system 100 also includes a wireless network

25 gateway 112 and a wireless connector system 114. The wireless network gateway 112
provides transiation and routing services between one or more wireless connector
systems 114 and WANSs 110 to facilitate communication between mobile electronic
devices 10 and devices connected, directly or indirectly, to wireless connector system
114.



802. 11 standards, for exanple 802.11 b and/or 802.11 g, however other
communi cations protocols could also be used for WLAN 130. As known in the
art, WLAN 130 includes a plurality of wireless radio frequency (RF) access
points (AP) 126 (one of which is shown 5 in Figure 1) that collectively
provi de a WLAN coverage area. In an exanple enbodi nent, WLAN 130 is
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conversion module 116 that adapts content and information received from devices

connected to wireless connector system 114 for transmission over wireless WAN 110 or
20 WLAN 130 to mobile electronic devices 10. As will be explained in greater detail below,
the mobile data conversion module 116 selectively adapts the content being sent to the
mobile electronic device 10 based on whether the content is being sent over wireless
WAN 110 or WLAN 130. In at ieast one embodiment, the data conversion module 116 is
implemented through computer program instructions that reside on a persistent storage
25  on the wireless connector system 114, and which are executed by one or more
microprocessors. In some embodiments, the data conversion module 116 could be
implemented on a separate computer than the other components of wireless connector

system 114.

[0018] The enterprise network 117 may include a local area network, an intranet,
30 the Internet, a direct connection, and combinations thereof, however in at least some

example embodiments enterprise network 117 will be an intranet for a corporation or

organization. An application/content server 118 may be connected to the client network
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organi zation. An application/content server 118 nmay be connected to the
client network 4 117 and also to a further network such as a Wde Area

Net work (WAN) 120. The WAN 120 may connect with other networks, and the
WAN 120 can in various enbodi ments include the Internet, a direct
connection, a |local area network (LAN), a wireless comunication |ink, and
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are hand-held two-way nobile conmunication devi ces 10 havi ng at |east data
and TPossio8NPl al so kroarméxam!ecemmmmam time dafratirversies. modulan ’m(ammlcms

enbodi t e th t ate with ot
comput o oy B @ Be ket Ng irFiRSE RTRN LT ah LR TAS Bh giioss Encior
el ect romei\melvs c@rmélcﬁedfalifecmﬁbmﬂﬂ,lrebﬂy Y@\W:r@fes@%nhbﬁldr's’?@terﬁ’qa}qpﬁ'ﬁe r@%ﬁx rk
conmuni c p\ﬂew ces, nultiple-nde comruni cation devices configured for
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configured to operate within the wirel ess WAN 110 and the WLAN 130 and in
h

this for'a communications system on which embodiments of the invention may be

implemented.

[0020] In one example embodiment, mobile electronic devices 10 are hand-held
two-way mobile communication devices 10 having at least data and possibly also voice

20 communication capabilities. In an example embodiment, the devices 10 have the
capability to communicate with other computer systems on the Internet. In various
embodiments, mobile electronic devices 10 may include, by way of non limiting
example, data communication devices, multiple-mode communication devices
configured for both data and voice communication, mobile telephones, mobile

25 communication devices, PDAs enabled for wireless communications, and wireless

modems operating in conjunction with computer systems.

[0021] In the presently described embodiment, mobile electronic device 10 is
configured to operate within the wireless WAN 110 and the WLAN 130 and in this
regard includes a WAN communications subsystem 14 for communicating with wireless
30  WAN 110 and a WLAN communications subsystem 12 for communicating with access
points 126 of WLAN 130. Wireless WAN 110 and WLAN 130 have coverage areas that



regard includes a WAN conmuni cati ons subsystem 14 for comunicating with
wreless 30 WAN 110 and a WLAN conmuni cati ons subsystem 12 for

comuni cating with access points 126 of WLAN 130. Wreless WAN 110 and
WLAN 130 have coverage areas that 5 at |least partially overlap. In at
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page request over the wireless network that i's currently using to
comuni dat@/gki Wh-AN 180dban svretess AN id0em 114 nanely eit her wirel ess WAN
110 or WAN 130. As known in the art, the infornmation needed for rendering
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[0024] Figure 2 provides a block diagram overview showing method 200 for
processing a Web page according to example embodiments of the invention. In the

20 method 200, as indicated in step 202, a mobile electronic device 10 having a Web
browser transmits a web page request over the wireless network that it is currently using
to communicate with wireless connector system 114, namely either wireless WAN 110
or WLAN 130. As known in the art, the information needed for rendering a Web page
224 will typically include an instruction file 214 and possibly associated image files 2186,

25 video files 218, animation files 220 and/or audio files 222. The instruction file may be an
HTML file which defines the structure and layout of a Web document by using a variety
of tags and attributes, which in turn refer to image files 216, video files 218, animation
files 220 and audio files 222. Image files could include for example, PNG graphics files
or different graphic file formats such as JPEG or GIF for example. Video and/or

30 animation files could include flash or MPEG files, among other formats, and audio files
could include MP3 files, among other formats.



of tags and attributes, which in turn refer to image files 216, video files
218, animation files 220 and audio files 222. Image files coul d include
for exanple, PNG graphics files or different graphic file formats such as
JPEG or G F for exanple. Video and/or 30 animation files could include
flash or MPEG files, anong other formats, and audio files could include

MP3 file ng other, formats. .6 [0025] Turning again to Figure 2, the web
page reqmrom t‘n@mlne 8@18&%@%!9#&6 2dé\@ web pagederaestdiom irerignelertpric
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in step 208, once the data conversion nodule 116 receives e requested
web pagetquid fgalpeoridie sapter phg indicaied inatephedhdhanieta cohveisessmodNe 119 or

WLANA130 N a e _downl i.nk I en the b pa S
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enbodi memMagd, Weleoy@birhetieh eatl /P Rivdidifiekce 10 is configured to advise the
data conversion nodule 116 when, or prior to, nmaking the web page request
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device 10 can derive this information based on the current network that it
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page reques_ﬁ when it is received fromthe nobile electronic device 10, or
i n repl ynedlglackgolc Jevice Aineoatiguredde puiss the datawoavesgn module 116

when, or prior fo, making the web page request what network will be used as the
downlink network. The mobile electronic device 10 can derive this information based on
the current network that it is using for wireless communications. In other embodiments,
20  the wireless connector system 114 tracks what network is being currently used for
wireless communications with the mobile electronic device 10, and passes that
information onto the data conversion module 116 either with the web page request when
it is received from the mobile electronic device 10, or in reply to an inquiry from the data

conversion module 116.

25 [0027] When adapting the web page, the data conversion module adapts the web
page to accommodate for the resources, for example channel bandwidth, available on
the network 110 or 130 that is to be used for the downlink. For example, in one
embodiment, if the downlink network is the higher speed WLAN 130, the web page
content 224 is generally unaltered by the data conversion module 116 and is left

30 substantiaily or completely as received from the content source. Thus, in some
embodiments, there will be situations where the data conversion moduie 116



25 [0027] When adapting the web page, the data conversion nodul e adapts the
web page to accommodate for the resources, for exanple channel bandw dt h,
avail able on the network 110 or 130 that is to be used for the downlink.
For exanple, in one enbodinent, if the downlink network is the higher speed
WLAN 130, the web page content 224 is generally unaltered by the data

conver si dule 116 .and,is, | eft 30 sybst ially or conpletely as
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image files 216 are converted to lower resolution i nages I n

reddBe ftypPe 1gisasme poobietratiangrimageditps &16tdre diss teleted, and inlsonie. g.  HTM
(Hypert . 1 ource code), 214 i.§ anended by data
Conver s Bt oRer Pl MG, A0 8 cBRERL 1 eshald B8 deaipiethit Bhsomen
anot her exahgraambaicentd, dwaatifids 21 Berdconsefe®to IdMs rdeviE6n maFés in
conflgureqcii (for exanple, through a plug in) to ignore references to
cert ai n A¢¢reloripgEsefite 8RE. i nstruction file 214 when a web page is | oaded
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files hdd@2¥een rdmonedrsmarle, e astrunkon fitealecpriEME (blypetant Matki [ 0030]

11617 eayantadpfuck SeRe FRRamIRhy i 9B Sneren SrEToa AR agmore - ©
references to the deleted content. In another alternative configuration, the browser on
the device 10 is configured (for example, through a plug in) to ignore references to
certain file types in the instruction file 214 when a web page is loaded over the slower
wireless WAN 110, in order to take into account that such files have been removed back
20  at the data conversion modute 1186.

[0030] As indicated above, in some embodiments, the mobile data conversion
module 116 leaves web page content that is going to be sent over WLAN 130
unamended. In some other example embodiments, a more limited set of changes may
be done for web pages that are transmitted over WLAN 130 than wireless WAN 110.

25  Forexample, the threshold sizes for deleting video, animation and/or audio files may be
higher for WLAN 130 than wireless WAN 110.

[0031] Referring again to Figure 2, as indicated in step 210, once the requested
web page has been processed by the data conversion module 116 the processed web
page is then sent over the appropriate wireless network 110 or 130 to the requesting

30  mobile electronic device 10. As indicated in step 212, device 10 then renders the
received web page on its display screen.



unanended. In sone other exanple enbodinments, a nore |imted set of changes
may be done for web pages that are transmtted over WLAN 130 than wirel ess
WAN 110. 25 For exanple, the threshold sizes for deleting video, animation
and/or audio files may be higher for WLAN 130 than wirel ess WAN 110.

[ 0031] Referring agai n to Figure 2, as indicated in step 210, once the
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device 10. | n other enbodi nents emai | messages are sent to nobile
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attached . fil| [L003 When ting the e , sage 324, the
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resour cqgges §06. exanpl e channel bandw dt h, aval | abl e on the network 110 or
130 that is to be used for the downlink. [0034] For exanple, if the

dounl | nioggdpor k ivynbRHHANE IS BARH Mebeh é%zWe 4 cdIBRibIT I fE Of
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[0034] For example, if the downlink network is the slower speed wireless WAN
110, then the size of the email message 324 is pared down to speed up its transmission
time. For example, in one embodiment, the attachments 316 are stripped out of the

20  email message. In some embodiments, attachments 316 above a threshold size are
striped out, while smaller attachments are kept. In some embodiments, attachments 316
of certain file types are kept while attachments of other file types are stripped out. In
some embodiments, formatting information (for example HTML code) and/or font
information is stripped out of the text portion 314 of the email message to convert it to a

25 plain text message and reduce its size.

[0035] In some embodiments, when the downlink network is the higher speed
WLAN 103, the mobile data conversion module 116 leaves the email message text
portion 314 unchanged, keeping the formatting and font information. In some
embodiments, attachments may be kept in messages sent over WLAN 130. In some
30 other example embodiments, a more limited set of changes may be done for email
messages that are transmitted over WLAN 130 than wireless WAN 110. For example,



striped out, while snmaller attachnents are kept. In sone enbodi nents,
attachnments 316 of certain file types are kept while attachnents of other
file types are stripped out. In sone enbodinments, formatting information
(for exanple HTM. code) and/or font information is stripped out of the
text portion 314 of the emamil nessage to convert it to a 25 plain text
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microprocessor 38 interacts with communications subsystems 12 and 14 and also
interacts with further device subsystems such as the display 22, flash memory 24,
random access memory (RAM) 26, auxiliary input/output (1/O) subsystems 28 (which
may include a thumb-wheel, for example), serial port 30 (which may include a USB port,
20 for example), keyboard or keypad 32, speaker 34, microphone 36, a short-range
communications subsystem 40, and any other device subsystems generally designated
as 42.

[0038] Operating system software 54 and various software applications 58 used
by the microprocessor 38 are, in one example embodiment, stored in a persistent store
25 such as flash memory 24 or similar storage element. Software applications 58 may
include a wide range of applications, including an address book application, a
messaging application, a calendar application, and/or a notepad application. One
application included among applications 58 in web-enabled embodiments of device 10 is
a web browser 60. Another application is an email message viewer 62. Each software
30  application 58 may include layout information defining the placement of particular fields
in the user interface for the software application 58, such as text fields, input fields, etc.

10



may include a thunb-wheel, for exanple), serial port 30 (which may include
a USB port, 20 for exanple), keyboard or keypad 32, speaker 34, m crophone
36, a short-range conmunications subsystem 40, and any ot her device

subsystens generally designated as 42. [0038] Operating system software 54
and various software applications 58 used by the mcroprocessor 38 are, in
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the display 22, or alternatively to an auxiliary /O device 28. A user of device 10 may
also compose data items such as email messages for example, using the keyboard 32
in conjunction with the display 22 and possibly an auxiliary I/O device 28. Such
20 composed items may then be transmitted over a communication network through the

communication subsystems 110 or 130.

[0041] The serial port 30 could be a USB type port implemented in a personal
digital assistant (PDA)-type communication device for which synchronization with a
user's desktop computer (not shown) may be desirable. Such a port 30 would enable a

25  user to set preferences through an external device or software application and would
extend the capabilities of the device by providing for information or software downloads,
including user interface information, to the device 10 other than through a wireless
communication network.

[0042] A short-range communications subsystem 40 is a further component which
30 may provide for communication between the device 10 and different systems or devices,

11



the display 22, or alternatively to an auxiliary 1/0O device 28. A user of
device 10 may also conpose data itens such as email nessages for exanple,
usi ng the keyboard 32 1in conjunction with the display 22 and possibly an
auxiliary I/0O device 28. Such 20 conposed itens may then be transmtted

over a communi cation network through the comunication subsystens 110 or

130. [00 ort. 30 cou e.a USB type port i |na
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[ 0044] W:%h%g@gﬁ?‘dﬁhéh&%@ﬂ%@'éﬁﬂﬁéﬁﬁthetafﬂﬁwﬁh&ﬁ% a-‘#ﬁwd;trﬁﬁt tHs@f of
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may be dh¢appieptian, tvm;chtfade%/rteﬁ bytmfadhﬁ@hpgndszdﬂ@oste skilled in the art
w t hout departing fromthe scope of the application, which is defined by
t hel@l ai ms appended hereto. 15
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12 WHAT IS CLAIMED 1S: 1. An automated nmethod for adapting data for

transm ssion to a nobile electronic device (10) in a communi cations system
(100) that includes at least a first wireless network (110) and a second
wirel ess network (130), the first wireless 5 network (110) having a | esser
avai |l abl e bandwi dth than the second wireless network (130), the nethod
conprising: receiving content including a plurality of files, where the
content is destined, through the first wireless network, to the nobile

el ectroni c dgwHATRIS COAIMEGeKErmining that a size of a given file, anpong the
plurality of files, exceeds 10 a predetermned file size threshold

associ ated it h tMeagionated spgibed fonadgntinggdatador sanemissinp tocd mahilge| y
et o e i e f o | L . 4
eleting t I%ﬂgt?’(ﬁﬂc bElige ngm'lteb@%ﬁﬂgﬁdﬁ%%tleod a%%?erﬂQ1§gjrfﬂa§|r§:ﬁJoeé§C§’tqgé&% sal

size thresho and outp Ing t cont ent transm ssi on over
the first wifirelveisslesmativoork (¢ 100and a sdeendntirdlesehetvtarkiil 80 léha fimst (l@)esslS

2. The thod of claim1l wherein the first wireless network i.s a cellular
i r el essbvi dE1aPrcl 1108 hAY RS A RRFex Tpbls bantiiis Mastingroacoar w e Gher of
the content neRgbidasosehemnede8d fdolhfistisiil @ 20 conputer instruction file
including instructions for generating a web page, the instructions

i nel udi ; _ . ! : : : ;
one of the ref or crea B ERETALERGET plrsify of MU, GlhRro U SOMERL Elddstinda,
pr edet er m néwrobighdhsifice wireleshoéivark, to2Xbeansiite aleetfonictdevicepfi®det er m ned

file type. 5. A wireless connector system (114) for interfacing between a

content source aeteradiningabat A sfzerdita givea s samehywik plutdiy offidsaesessiid
Wi rel ess_net wor kﬁé{%SO) the wirel ess connector system (114) conprising: 30

data colVer §iRSRApEMINGcfile size threshaeldiapsagiatachmithiee SEtteivO%our ce cont ent

including a plurality of _ .
adapting the content by selectively deleting the given file from the content

based on said size exceeding said size threshold; and

outputting the adapted content for transmission over the first wireless

network (110) to the mobile electronic device (10).

15
2. The method of claim 1 wherein the first wireless network is a cellular
wireless wide area network (WAN) (110).

3. The method of claim 2 wherein the content includes reference files and a
20  computer instruction file including instructions for generating a web page, the
instructions including references to the references files, wherein the given file is

one of the reference files.

4, The method of claim 1 wherein the predetermined file size threshold is

25 associated with a predetermined file type.

5. A wireless connector system (114) for interfacing between a content source
and at least a first wireless network (110) and a second wireless network (130),

the wireless connector system (114) comprising:
30 data conversion means for:

13



files, where the content is destined, through the first wireless network
(110) to a nobile electronic device (10); ii. determning that a size of a
given file, anong the plurality of files, 5 exceeds a predetermned file
size threshold associated with the first wireless network (110); and iii.
adapting the content by selectively deleting the given file from the
content based on said size exceeding said size threshold and outputting

t he adapted content for transm ssion over the first 10 wirel ess network

(110) to the nobile elijecidc@njifg e g édildnt sdd?@e%ﬁ@n@%i&ﬂﬁ@%%lgfaisﬁyéf em
bei ng configured for providing the content outputted by the d

conver si on nmeans to the filesswvheia decsmtarttinoicktiied, thsnm!n the ftret wlneleﬁam | e
el ectronic device. 15 6. _The of cl al,m 5. wherein irst wireless
network is a cellular ‘?%‘1%@!%@?8 aa'iné)g ﬁ&é%ﬁ?"i@@ lﬁq)e 7. The
system of claim6 wheriei di’etbhﬁ:rﬁr?"tf@lta s@@bﬂd%ﬁvérefn@r Qﬁﬁﬁ\gfthb%u@ﬂ@(ﬁﬂles
conputer_instruction file including instructions generan % t he web

page, thHe 20 instructi o?t’éﬁ?eieﬁlél%lfﬁﬁf@t@r@?lé@@ﬁ&ﬁé@z@éh'lels oldedssiosipied with thg,
wherein the given file fIFQFWHgFe%S%qW8T‘k {ﬁ% ’rgﬁaer ence files. 14

ii. adapting the content by selectively deleting the given file from
the content based on said size exceeding said size threshold and
outputting the adapted content for transmission over the first

10 wireless network (110) to the mobile electronic device (10);
the wireless connector system being configured for providing the content
outputted by the data conversion means to the first wireless network for

sending 1o the mobile electronic device.

15 6. The system of claim 5 wherein the first wireless network is a cellular
wireless wide area network (WAN) (110).

7. The system of claim 6 wherein the content includes reference files and a
computer instruction file including instructions for generating the web page, the
20  instructions including references to the references files, wherein the given file

includes one of the reference files.
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