M D- SERVI CE SHARI NG BACKGROUND Cont ent sharing applications have been one
of the nost widely used and popul ar applications over the Internet. At the
sanme ti mewotzhm/mss30f wirel ess comuni cati on devi ces hagcChharmmwosoersvasi ve,
and is rapidly overtaking the use of traditional wred devices. For
exanpl e, one popul ar area involves the sharing of audio files and the
generation and sharing of playlists among nultiple nobile wreless devices.
But even this anount of sharing does not give the degree of sharing that
two or nore friends woul d be agﬂ5”$%R¥EH$gHéRmN Gin the same room For
exanple, friends in the same roomcan listen to the same nusic at the sane
time and the current phrase or passage bei ng pl ayed.
Furthern&ﬁggﬁﬁﬂgﬂﬁﬁﬁe runs an application on her nobile device and finds a
remarkabl e result, such as a new restaurant in the vicinity, she can show
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sel ect andSRRid- gbr@icgéh%gh?y on the apparatus. The icon represents an
application, such as a network resource, in a particular state of

interaction with the apparatus. The apparatus initiates sending a nessage
t hat Xpec$OMESEX aMPLEEMBODIMENB®Nt i Nng the icon within a different user
devi ce. Accordi ng to anot her enbodi nent, an apparatus includes a nmeans for
selecting an icon in a display on the apparatus. The icon represents an
appl i cat ilors dstgehingd thet dkarqudy R nced deir g@P sqryjcg sharing of an application, such as a

network resource, among diverse user nodes on the network, no matter how far separated.

25  According to one embodiment, a computer-readable storage medium carries instructions
which, when executed by a processor, cause an apparatus to at least perform selecting an icon
in a display on the apparatus. The icon represents an application, such as a network resource,
in a particular state of interaction with the apparatus. Sending a message is initiated. The
message specifies icon data for presenting the icon within a different user device.

30
According to another embodiment, an apparatus comprises at least one processor and at least
one memory including computer program code. The memory and the computer program code
are configured to, with the processor, cause the apparatus to at least select an icon in a display
on the apparatus. The icon represents an application, such as a network resource, in a

35  particular state of interaction with the apparatus. The apparatus initiates sending a message

that specifies icon data for presenting the icon within a different user device.



particular state of interaction with the apparatus. The apparatus incl udes
means for sending a nessage that specifies icon data for presenting the
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media streamis synchronized with a nmedia streambeing transmtted to the
second usfcoFEng Eeanoecs SMPPAFING aaripPHETUs drabiieh AERtans JorCiepiRgetn Kendnbl e

storage nzﬁsiﬂayn@rpﬂle rappﬁamgl StHeU&dni I‘éﬁrf%sévﬂfb &NapphbLRion S6eE b @deth%rl@re@éﬁ@@%]@r
cause an a .east. rTrormre Ivin a e e ClTles
Ctare doaPRaiR popRinett SuoRE: WM e B R BERIRISe B FRER ut ore
of i nt er antssage thittsheafics eponkdtafsepreghating the i@andinga diffcedi esestdeve@m i s
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aggr egat ed channel nodul e, accordlng to one
Still other aspects, features, and advantages of the invention are readily apparent from the

following detailed description, simply by illustrating a number of particular embodiments and
implementations, including the best mode contemplated for carrying out the invention. The
25 invention is also capable of other and different embodiments, and its several details can be
modified in various obvious respects, all without departing from the spirit and scope of the
invention. Accordingly, the drawings and description are to be regarded as illustrative in

nature, and not as restrictive.
30 BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments of the invention are illustrated by way of example, and not by way of
limitation, in the figures of the accompanying drawings, in which:
FIG. 1A is a diagram of a system for mid-service sharing, according to one embodiment;

35 FIG. IB is a diagram illustrating use of a mobile device of the system of FIG. 1A, according

to one embodiment;



enbodinment; FIG 3B is a diagramof a back channel nessage, according to
one enbodinent; FIG 4A is a flowhart of a first process at a user device
for m d- swowebmel2sizari ng, according to one enbodi nent; FipGr/Fid10/650274
flowchart of a second process at a user device for md-service sharing,
according to one enbodinment; FIG 5 is & flowhart of a process at server
to share stream ng content sinultaneously, according to one enbodi nent;
FIG 6 is a diagram of hardware that can be used to inplenent an enbodi nent
of the inkA&nt3doms apdiggram ofscempingsis 4h dimidsemicp shate mpdyle.caggomling, &eang o

i npl ementepidbdand@di ment of the invention; and FIG 8 is a diagramof a
term nal can ,be us tq I nplepent an enbodinent of the.inyention
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20  DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

A method, apparatus, and software are disclosed for mid-service sharing among separated
user devices. In the following description, for the purposes of explanation, numerous specific
details are set forth in order to provide a thorough understanding of the embodiments of the
25 invention. It is apparent, however, to one skilled in the art that the embodiments of the
invention may be practiced without these specific details or with an equivalent arrangement.
In other instances, well-known structures and devices are shown in block diagram form in

order to avoid unnecessarily obscuring the embodiments of the invention.

30  Although several embodiments of the invention are discussed with respect to mid-service
sharing of music streaming on different cellular telephones, embodiments of the invention are
not limited to this context. It is explicitly anticipated that other content rendering applications
and other local applications or network resources, such as World Wide Web sites, databases,
navigation systems, rendering of other media, social networking, file transfer, email, instant

35  messaging among others, are shared mid-service between two or more users of any node on a
network, including any wired or wireless telephone, handheld device, computer, television set

top box or other device.



131 is a host for a network resource accessed by the other nodes of network
105, including node 121a, node 121b and node 141. In various enbodi nents,
nodes 121w 2081102523331 and 141 can be any type of fixed temrrrivad/osormbi | e
termnal, or portable term nal including desktop conputers, |aptop
conputers, handsets, stations, units, devices, nultinedia tablets, Internet
nodes, conmuni cators, Personal Digital Assistants (PDAs), nobile phones,
nobi | e conmuni cati on devi ces, audi o/video players, digital

caner as/ cancorders, televisions, digital video recorders, gane devices,
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(IM5), universal 'nobile tel ecormunications system ( etc as well as
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TernﬂﬁWqutlon (LTE) netmorks W rel ess fldelity (WFi), satellite, and the

i ke, ﬁgwag g efa Pig, tﬁ"aé&%nu HEH ﬂ%t%%tﬂi Yo QF%}%%ﬁlkl qbo cp in n9cr1ucPe°ornte'o9 %reﬁ

thereof

| nter net Wirest @miéﬂr V(’quir)ss MW@FKWP]@) As ﬁﬁa@mhmgé@ptwb@mn m@ﬂ%n%\md@l@@t of
syst em 10hoRGE A f1dpSortyon@RErkOmotRE&VDf or any combination thereof, cach comprised of

zero or more nodes. It is contemplated that the data network may be any local area network
25 (LAN), metropolitan arca network (MAN), wide arca network (WAN), the Internet, or any
other suitable packet-switched network, such as a commercially owned, proprictary packet-
switched network, ¢.g., a proprictary cable or fiber-optic network, or any combination
thereof. In addition, the wireless network may be, for example, a cellular network and may
employ various technologies including code division multiple access (CDMA), wideband code
30  division multiple access (WCDMA), enhanced data rates for global evolution (EDGE),
general packet radio service (GPRS), global system for mobile communications (GSM),
Internet protocol multimedia subsystem (IMS), universal mobile telecommunications system
(UMTS), etc., as well as any other suitable wircless medium, e.g., microwave access
(WiIMAX), Long Term Evolution (LTE) networks, wircless fidelity (WiFi), satellite, and the
35 like. In various embodiments, communication network 105, or portions thereof, can support

communication using any protocol, for example, the Internet Protocol (IP).



many protocols (including, e.g., known and standardi zed protocols). In this
context, a protocol includes a set of rules defining how the nodes interact
wi t h eachwothswi2bmsed on i nformati on sent over the comeorEadoi@osokisnks. The
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web serVefereifiGhe &M@WAelient” and “server” refer to the processes, rather than the host computers,
unless otherwise clear from the context. In addition, the process performed by a server can be

25  broken up to run as multiple processes on multiple hosts (sometimes called tiers) for reasons

that include reliability, scalability, and redundancy, among others. A well known client process

available on most nodes connected to a communications network is a World Wide Web client

(called a “web browser,” or simply “browser”) that interacts through messages formatted

according to the hypertext transfer protocol (HTTP) with any of a large number of servers

30  called World Wide Web servers that provide web pages. In the illustrated embodiment, node

141 includes browser 103 while mobile terminals 121a and 121b include browsers which are

not shown to avoid obscuring other features of the embodiment. Similarly, node 131 includes

a web server, not shown.

35 Node 131 is host to network resource 133 and is connected to a database 151 on computer-
readable storage media. As is well known in the art, software processes running on a

processor may be swapped into and out of memory as the processor is shared among multiple



Node 131 is host to network resource 133 and is connected to a database 151
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modules, such as message service module 109, used to send messages to each other. Many
message services are well known in the art, such as electronic mail (email) using the Post

25  Office Protocol 3 (POP3), instant messaging (IM) services, text messaging between cellular
telephones using the Short Message Service (SMS) protocol, and media sharing among
cellular telephones using the multimedia messaging service (MMS). MMS is an extension of
SMS, which allows longer message lengths and uses the Wireless Application Protocol
(WAP) to display the content of the message.

30
According to some embodiments, one or more user nodes include a share module 125. In
some embodiments, the share module 125 allows a user to capture an icon on a visual display
and send it in a message to a node of another user by way of the message service module 109.
It is not required that the other user also include a share module 125. In some embodiments,

35 the message includes data that indicates an application and its state, such as the network
resource 133 and its state 135, so that the user of the receiving node can access the

application in the same state, i.e., mid-service. In some embodiments involving a network
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25  access a service, current state and content associated with the application, including hidden or
personal material. This solution encourages discovery between peers and spreads usage of the

shared application in a viral fashion.

FIG. 2A is a diagram of components of a mid-service share module 201, according to one
30  embodiment. The module 201 includes a graphical user interface 203, a screenshot/thumbnail
converter 205, an application client interface 207, an application server interface 209,

application state data 211, and messaging service interface 213.

The graphical user interface (GUI) module 203 is configured to provide the ability for the user
35 to control the mid-service sharing. For example, in some embodiments, the GUI module
presents a “SHARE APP” button that the user activates with a cursor or touch to indicate the

time to capture an icon of the screen or other state information about the application. In some
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screen. 1con WrI;ech 1nbluges a sma?ler suﬁasetqb 16) gfotﬂe pixels in the full resolution icon. The
25  pixels of the screenshot icon constitute a screenshot bitmap of a portion of the display. The
thumbnail icon is a reduction of the screenshot bitmap. Often the context of the original icon
is preserved in the thumbnail icon sufficiently for a user to decide whether the user has interest
in the application and state being offered. In some embodiments, the thumbnail is sent to the
remote user’s device instead of the original icon to preserve bandwidth on the messaging
30  channel or space on the local user’s display screen. In some embodiments a thumbnail icon is
sent in a first message, followed by the full icon in subsequent messages; and the module 205
is configured to replace the thumbnail icon by the full icon for display by the GUI module 203.

In some embodiments, a thumbnail icon is not used and module 205 is omitted.

35  The application client interface module 207 is included in some embodiments, and configured
to allow the share module to determine the current state for a client process, such as a

browser, on the local device that communicates with the server process associated with the
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different user to the network resource to cause the network resource to assume that particular
25  state. In some embodiments, the state of the client process is sufficient to reproduce the
experience at the receiving user’s device, and the application server interface module 209 is

omitted.

The application state data 211 holds data that indicates the state of the application, such as the
30 network resource and the client process at the time that the resource is to be shared with
another user. In some embodiments, the state data structure 211 holds a pointer to a data

structure of the network resource.

The message service interface module 213 is configured to include the screenshot or
35  thumbnail icon in a message to another user, e.g., in a MMS message to a contact of the local
user. In some embodiments, the message service interface module 213 is configured to send

state data 211 instead of or in addition to the thumbnail or screenshot icon in the message. In
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25  including any credentials authorizing access to the network resource or its content.

FIG. 3A is a diagram of components of an aggregated channel module 301, according to one
embodiment. The aggregated channel module 301 is included at a network resource (e.g.,
module 137 in resource 133), and is configured to simultancously stream content to multiple
30  users that join the streaming service in response to a share message from a user. Since many
of the invited users contact the streaming service mid-content, those users miss the first part

of the content and receive the content at the current point of rendering for the inviting user.

In the illustrated embodiment, the aggregated channel module 301 includes a shared playlist
35 module 303, a list of clients sharing current content data structure 305, clients shared

expressions module 307 and a current content rendering module 309.
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processes listed in the data structure 305.
25
Although a particular set of modules and data structures are shown in FIG. 2A and FIG. 3A
for purposes of illustration, in various other embodiments more or fewer modules and data
structures are involved. Furthermore, although modules and data structures are depicted as
particular blocks in a particular arrangement for purposes of illustration, in other embodiments
30  cach module or data structure or portions thereof, may be separated or combined or arranged

in some other fashion.

FIG. 3B is a diagram of a back channel message 321, according to one embodiment. The
back channel message 321 is sent in a different channel from the streaming content from the
35  network resource. For example, in some embodiments, the back channel message 321 is sent
as a SMS message. The illustrated back channel message 321 includes a client address field

323, a service address field 325 and an expression on current content field 327.
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device. In sone enbodi ments, the user input is received by detecting the
user act i atdpmP3anser input is received that indicates a current application on the local device is to

be shared with another device on the network. As used herein, an application refers to a
standalone process running on a local device or a client process, such as a browser, running
25 on the local device in communication with a server process associated with a network
resource. The local device is a network node operated by a user. In some embodiments, the
user input is received by detecting the activation of a physical button or switch on the local
device. In some embodiments, the user input is received by detecting the user activating an
active area of a graphical user interface on a display screen, such as by moving a pointing
30 device to the active arca or by touching the active arca on a touch sensitive screen. For
example, a user of cell phone node 121b is streaming a new song by a favorite band to cell
phone 121b. Text indicting the song and band names and seconds into the play and a logo of

the streaming service are depicted on his small screen in icon 127b.

35 In step 405, the application state is captured. Any method may be used to capture the
application state. For example, in some embodiments, the application is a browser and the
state is captured entircly by the URL of the server and the data following the URL in the
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the URL i presented by URLX, the song identifier is SongY and the user
identifier is UserB. In step 407, a pronpt is presented to the user to
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selected as the screenshot icon. In some embodiments, such as some embodiments using an
25  aggregated channel, a screenshot is not included and steps 407 and step 409 are both omitted.
For example, the pixels of icon 127b on display screen 123b of cell phone node 121b are

captured as screenshot icon during step 409.

In step 411, a thumbnail icon is gencrated from the screenshot icon, e.g., by selecting every
30  fourth pixel in every fourth row of the screenshot icon. In some embodiments, the thumbnail
is a grayscale combination of the red, green and blue pixels in the screenshot to further reduce
the size of the thumbnail icon. For example, in some embodiments using SMS messages, the
thumbnail is transmitted more easily than the screenshot. In some embodiments, the
screenshot is transmitted and step 411 is omitted. For purposes of illustration, it is assumed

35  that a thumbnail is not derived from the screenshot icon 127b.
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also create a
contact is the default recipient, and step 415 can be omitted. For purposes of illustration, it is
25 assumed that the user of cell phone node 121b indicates the cell phone number of the cell
phone node 121a. Alternatively, or later, the user of cell phone node 121b may also create an
email share message with the same information directed to the email address of a user of

desktop computer node 141.

30 In step 417 the share message is sent to the recipients. In the illustrated embodiments, the
credentials for accessing the resource server are included in the state data sent to the recipient.
In some embodiments, the credentials or permissions are sent from the local user directly to

the network resource server during step 417.

35 Instep 419, it is determined whether the local user has entered an expression about the state
of the application, such as content currently being rendered by a content streaming

application. If so, then the expression is sent in step 421. In some embodiments, using an
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enbodi e the
nodul e zcﬁmcor]dmgstgrmle@rmhoﬁ@@gt In step 433 a share message, such as share message 221, is

received by a recipient user. It is assumed for purposes of illustration, that the user of cell
phone node 121a receives the SMS message sent by cell phone node 121b.
25
In step 435 the thumbnail icon or screenshot icon is displayed. In some embodiments, step
435 is performed by the GUI module 203 of the share module 201. In some of these
embodiments, even though a screenshot icon is received, it is still converted to a thumbnail
icon to reduce the impact of the display on whatever ¢lse the recipient user is viewing on the
30  display screen of the recipient user’s device. In some embodiments, the share message is
displayed by the message service module 109, such as a MMS module. In such embodiments,
the icon included in the share message is displayed. In some embodiments, the screen
footprint of the recipient user device is very different from the screen footprint of the sending
user device, and this difference affects the way that the screenshot icon appears. For example,
35 in MMS it is a function of the WAP to determine how to display an image, such as the

screenshot icon.
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25  launched, such as by the application client interface module 207 in share module 201. During
step 453, the recipient user interacts with the application, e.g., to edit the play list and stay

involved in the next content rendered.

For purposes of illustration, it is assumed that the MMS viewer shows the screenshot with the
30 song title and logo and the network resource server URL with data for the server, ¢.g.,
URLX/?SongY, UserB. 1t is further assumed that the URL includes the prefix www so that the
recipient user’s device recognizes a web server and automatically launches the local browser.
The browser sends an HTTP request to the domain in the URL and includes the data SongY,
and UserB, thus sending the state data to the server. In response, the server begins to stream
35 the SongY. In an illustrated embodiment using an aggregated channel, the song SongY is

streamed to the recipient’s node (e.g., cell phone node 121a) in synchronization with the



step 453, the recipient user interacts with the application, e.g., to edit
the play list and stay involved in the next content rendered. For purposes
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nessages are EXC ange server t he
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25 Instep 505, messages are exchanged between the client and server and the state of the server

and client processes change.

In step 507, it is determined whether the client indicates that the current state is to be shared
with another user. If not, then further messages and state changes occur in step 505. If so,
30  then in step 509 the server saves the current state and sends data indicating the current state,
such as a pointer to a data structure where the current state is stored, to the first client. In
some embodiments, where client side information is complete enough to reconstruct the state

without this step, step 509 is omitted.

35 In step 511, the server receives from the first client data a screenshot icon or a list of

recipients with permission to use the server in its current state. In some embodiments, in



wi th another user. If not, then further nessages and state changes occur in
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ei ther user augnents the state presented on other user's device, for the
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25
In step 531, it is determined whether the application ends. If so, the server closes the present
instance. Otherwise another request to join the service, if any, is detected in step 513. If no
request is received form an authorized recipient to join a particular state of the service, then
control passes again to step 527 to determine whether a user expression about the state of the

30  service is received from one of the clients.

Using one or more of the methods described above, a user can share an application, such as a

network resource, at any time during the execution of the application.

35  The processes described herein for mid-service sharing may be implemented via software,
hardware (c.g., general processor, Digital Signal Processing (DSP) chip, an Application
Specific Integrated Circuit (ASIC), Field Programmable Gate Arrays (FPGAs), etc.), firmware
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t he bus 610. grogpss orms a set of operations on information.

The set of“6Bpé ﬁ%wqﬁgﬁﬂﬁggﬁ%{ﬁ@g%g information in fromthe bus 610 and

pl aci ng information on the bus 610. The set of operations also typically
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performed by the processor is represented to the processor by information
called instructions, such as an operation code of one or nore digits. A
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sequence @nging information in from the bus 610 and placing information on the bus 610. The set of
operations also typically include comparing two or more units of information, shifting

25  positions of units of information, and combining two or more units of information, such as by
addition or multiplication or logical operations like OR, exclusive OR (XOR), and AND.

Each operation of the set of operations that can be performed by the processor is represented

to the processor by information called instructions, such as an operation code of one or more

digits. A sequence of operations to be executed by the processor 602, such as a sequence of

30  operation codes, constitute processor instructions, also called computer system instructions

or, simply, computer instructions. Processors may be implemented as mechanical, electrical,

magnetic, optical, chemical or quantum components, among others, alone or in combination.

Computer system 600 also includes a memory 604 coupled to bus 610. The memory 604,
35  such as a random access memory (RAM) or other dynamic storage device, stores information
including processor instructions. Dynamic memory allows information stored therein to be

changed by the computer system 600. RAM allows a unit of information stored at a location
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25
In the illustrated embodiment, special purpose hardware, such as an application specific
integrated circuit (ASIC) 620, is coupled to bus 610. The special purpose hardware is
configured to perform operations not performed by processor 602 quickly enough for special
purposes. Examples of application specific ICs include graphics accelerator cards for

30  generating images for display 614, cryptographic boards for encrypting and decrypting
messages sent over a network, speech recognition, and interfaces to special external devices,
such as robotic arms and medical scanning equipment that repeatedly perform some complex

sequence of operations that are more efficiently implemented in hardware.

35  Computer system 600 also includes one or more instances of a communications interface 670
coupled to bus 610.  Communication interface 670 provides a one-way or two-way

communication coupling to a variety of external devices that operate with their own



configured to perform operations not perforned by processor 602 quickly
enough for special purposes. Exanples of application specific ICs include
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25  carrier waves that travel through space without wires or cables, such as acoustic waves and
electromagnetic waves, including radio, optical and infrared waves. Signals include man-made
transient variations in amplitude, frequency, phase, polarization or other physical propertics

transmitted through the transmission media.

30 Common forms of computer-readable media include, for example, a floppy disk, a flexible
disk, a hard disk, a magnetic tape, or any other magnetic medium, a compact disk ROM (CD-
ROM), a digital video disk (DVD) or any other optical medium, punch cards, paper tape, or
any other physical medium with patterns of holes, a RAM, a programmable ROM (PROM),
an crasable PROM (EPROM), a FLASH-EPROM, or any other memory chip or cartridge, a

35  transmission medium such as a cable or carrier wave, or any other medium from which a
computer can read. Information read by a computer from computer-readable media are

variations in physical expression of a measurable phenomenon on the computer readable
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medi um sugBgram code, may be read into memory 604 from another computer-readable medium such
as storage device 608 or network link 678. Execution of the sequences of instructions
25  contained in memory 604 causes processor 602 to perform one or more of the method steps
described herein. In alternative embodiments, hardware, such as ASIC 620, may be used in
place of or in combination with software to implement the invention. Thus, embodiments of
the invention are not limited to any specific combination of hardware and software, unless
otherwise explicitly stated herein.
30
The signals transmitted over network link 678 and other networks through communications
interface 670, carry information to and from computer system 600. Computer system 600 can
send and receive information, including program code, through the networks 680, 690 among
others, through network link 678 and communications interface 670. In an example using the
35 Internet 690, a server host 692 transmits program code for a particular application, requested
by a message sent from computer 600, through Internet 690, ISP equipment 684, local

network 680 and communications interface 670. The received code may be executed by
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respect to FIG. 7 incorporated in one or more physical packages. By way of example, a
physical package includes an arrangement of one or more materials, components, and/or wires
25  on a structural assembly (c.g., a baseboard) to provide one or more characteristics such as

physical strength, conservation of size, and/or limitation of electrical interaction.

In one embodiment, the chip set 700 includes a communication mechanism such as a bus 701
for passing information among the components of the chip set 700. A processor 703 has
30  connectivity to the bus 701 to execute instructions and process information stored in, for
example, a memory 705. The processor 703 may include one or more processing cores with
cach core configured to perform independently. A multi-core processor enables
multiprocessing within a single physical package. Examples of a multi-core processor include
two, four, eight, or greater numbers of processing cores. Alternatively or in addition, the
35  processor 703 may include one or more microprocessors configured in tandem via the bus 701
to enable independent execution of instructions, pipelining, and multithreading. The processor

703 may also be accompanied with one or more specialized components to perform certain
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unit. A main display unit 807 provides a display to the user in support of various applications

25  and mobile station functions. An audio function circuitry 809 includes a microphone 811 and
microphone amplifier that amplifies the speech signal output from the microphone 811. The

amplified speech signal output from the microphone 811 is fed to a coder/decoder (CODEC)
813.

30 A radio section 815 amplifies power and converts frequency in order to communicate with a
base station, which is included in a mobile communication system, via antenna 817. The
power amplifier (PA) 819 and the transmitter/modulation circuitry are operationally
responsive to the MCU 803, with an output from the PA 819 coupled to the duplexer 821 or
circulator or antenna switch, as known in the art. The PA 819 also couples to a battery

35 interface and power control unit 820.



enconpasses all of the Radio Frequency (RF) circuitry whereas the back-end
enconpasses all of the base-band processing circuitry. Pertinent internal
conponentwoabioiize2zst ati on i nclude a Main Control Unit (WCOFIBO89s0274Di gi t al
Si gnal Processor (DSP) 805, and a receiver/transmtter unit including a

m crophone gain control unit and a speaker gain control unit. A main

di splay unit 807 provides a display to the user in support of various
applications and nobile station functions. An audio function circuitry 809
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DSP 805 from information received from a network base station. The signal is then filtered
within the duplexer 821 and optionally sent to an antenna coupler 835 to match impedances to

25  provide maximum power transfer. Finally, the signal is transmitted via antenna 8§17 to a local
base station. An automatic gain control (AGC) can be supplied to control the gain of the final
stages of the receiver. The signals may be forwarded from there to a remote telephone which
may be another cellular telephone, other mobile phone or a land-line connected to a Public
Switched Telephone Network (PSTN), or other telephony networks.

30
Voice signals transmitted to the mobile station 801 are received via antenna 817 and
immediately amplified by a low noise amplifier (LNA) 837. A down-converter 839 lowers the
carrier frequency while the demodulator 841 strips away the RF leaving only a digital bit
stream. The signal then goes through the equalizer 825 and is processed by the DSP 805. A

35 Digital to Analog Converter (DAC) 843 converts the signal and the resulting output is
transmitted to the user through the speaker 845, all under control of a Main Control Unit
(MCU) 803—which can be implemented as a Central Processing Unit (CPU) (not shown).



up-converter 831 conbines the sine wave output fromthe nodul ator 827 with
anot her sine wave generated by a synthesizer 833 to achieve the desired
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registry, text messages, and user spec1 ic mobile station settings.

25
While the invention has been described in connection with a number of embodiments and
implementations, the invention is not so limited but covers various obvious modifications and
equivalent arrangements, which fall within the purview of the appended claims. Although
features of the invention are expressed in certain combinations among the claims, it is

30  contemplated that these features can be arranged in any combination and order.



menory device 851 may be, but not limted to, a single nenory, CD, DVD,

ROM RAM EEPROM optical storage, or any other non-volatile storage nedi um
capabl e olvo=vovizerp3di gital data. An optionally incorporatedisidoarsd 849
carries, for instance, inportant information, such as the cellular phone
nunber, the carrier supplying service, 23ubscription details, and security
information. The SIMcard 849 serves prinmarily to identify the nobile
station 801 on a radio network. The card 849 also contains a nenory for
storing a personal tel ephone nunbbfAIMegistry, text nessages, and user

speci fic wahliil glaptedtid:on settings. Wiile the invention has been described in
connection with a nunber of enbodi nents and inplenentations, the invention
is not so limted but covers various obvious nodifications and equival ent
arrangeneht s, Avniegtedfcaimprising:hi n t he purvi ew of the appended cl ai is.

Al t hough feat _Lgrgc%sgﬁgémechﬂ%@mcb@ﬂl AT S35, SRELRR EQIRpARLHONS
anong the clains, 1t71s contenplated that these features can be arranged in
any conbi nati on andMorder. CLAIMS What is clained is: 1. A nethod

conpri Si ngppligtion @68 parcdarselteot infRghclon wibihd apparatls;Sfpday on an appar at us,
wherein the icop.re n n | i i i n icul-ar. f

inter aSQti on W_CI%HSI?%E{ %%?Séﬁ é%%g ;Sgrg&gl %Cfgl}fjlse?‘%ggo o g? S%%géz’agspﬁe&gﬁg%gﬁ f%tgfogendi ng of
at | east wAEnivesHagonspdwi 4 diffagnt ewehdairea for presenting the icon within a
different user device. 2. A nmethod of claim1, further conprising:

determ ning state data that indicates .the particular state of the

appl i cati%n, vfﬁg}eéhoﬂ ﬁ@"?rﬁes@ﬁ@“écf)]ﬁ‘epﬂ%s a network address for the

appl i cati on antitdrineimgt aite detatiat indicates degsitivglar keteayfphd apati¢avinn,omhardie the

di f f efent . i i i . J i met hod
of  angy o "Srde RIS L FERIRELHA BpiEhEhindine AhEiA6 Hhdseing el e
appar at us@ppligatine en igrdifferen iseredesicy imge padipulprysaie of Migractigli cat es a portion
of the display on the apparatus to be shared. 4. A nethod of any of clains
1-3, further c i sing. receiving user input that indicates the different
dsor devite o PR Syt L D2 HEShn SRR b Bn k0 GROET ah 16 1.
wher ei n t he i conadas durthsr eompjoisas eceiviog asatanmt gt wdicateea portishio€ theidsspky or ed a
screepshot of @ ROKLHLRAE bERRaEN SPl @y on the apparatus.

4. A method of any of claims 1-3, further comprising:

receiving user input that indicates the different user device to receive the message.

20  S. A method of any of claims 1-4, wherein the icon data is a pointer to a data structure in
which is stored a screenshot of a portion of the display on the apparatus.

6. A method of any of claims 1-5, wherein the icon data is one of a screenshot bitmap of
a portion of the display or a thumbnail reduction of the screenshot bitmap.

25
7. A method of any of claims 1-6, wherein the message sent to the different user device is
one of a short messaging service (SMS) protocol message, an electronic mail (email) protocol
message, a multimedia messaging service (MMS) protocol message, or a hypertext transport
protocol (HTTP) message.

30

8. A method of any of claims 1-7, wherein the application is a network resource for
streaming media and the particular state of interaction is real time streaming of certain content
to the different user device synchronized with streaming of the certain content to the

apparatus.



6. A nmethod of any of clainms 1-5, wherein the icon data is one of a
screenshot bitmap of a portion of the display or a thunbnail reduction of
t he screewehoto/hsizaap. 7. A nethod of any of clains 1-6pPCHiFeIed/os02TIe
message sent to the different user device is one of a short nessaging
service (SM5) protocol nessage, an eleé%ronic mail (email) protocol
nessage, a mnultinmedia nessaging servicé (MVB) protocol nessage, or a
hypertext transport protocol (HTTP) message. 8. A method of any of clains
1- 7, wher®in thactgiof emt ofatpims 1 3, Rethgpgomnrie®sur ce for stream ng medi a and
the particul aregdiah@uRf inpht BiAAdiLAR dnexpRMiord dbF8t B PRATUIAGAE of Bt ai N
content to fh difaerent user device synchronized with stream ng of the
certain cBRUENP™Y% he apparatus.9. A nethod of any of clains 1-8, further
conpri si ng: recading thg cywessianriptlie diffatntiuseli caices an expr essi on about the
particular state of the application; and sending the expression to the
different user device. 10. A nethod of any of clains 1-9, further
conpri si n- r et B1thod @ pmoeh daids &i% fuathertoniigisingdevi ce an expressi on about
the parti cul arrcsdivdbefreh thddiffapm useeddvizn an astePioas®Bilt thgpdriqilaxpitesshon on
t he appar at us. 11'aA1ﬂ%ﬁ&9%n8f any of clains 2-10, the determ ning further
conpri si ng: deterniRPng a’pointer to a data structure in which is stored
t he parti cul arpreseating thé cxmessioacnitbnanpatabist he apparatus. 12. A nethod of any
of clggnms 2-1 1, wherein the state data includes credentials for a user of
the different user device .access files owned by a user qf the apparatus.
15" A conplat erA PEledn! 5o %15%5-&@&;115 APEEPE ﬁbﬁh% EOTBPIISRS: EC'EWYHBALes of
one or nogantemstardact dtansirardnivdtich iwkier:dake partiedartyyatoofinerachion eithrtl@cessor s,
cause anzﬁﬁggﬁgtus to performat |least the follow ng: processing a
selecting an 1con in a display on the apparatus, wherein the icon
represents an application in a particular state of interaction with the
appar @t usi2. andA gAY aif ofl R@GE 2110, WBdrkinithY $thtdUhta GnchRIRE tidGer@ia RESSAGer
resenti Lbcon within a different user

dovi e, 1 hETsRLRer MBS ArE ey AB R ok U SHirts. wher o n t he
apparatus is caused to
13. A computer-readable storage medium carrying one or more sequences of one or more
instructions which, when executed by one or more processors, cause an apparatus to perform
20  at least the following:
processing a selecting an icon in a display on the apparatus, wherein the icon
represents an application in a particular state of interaction with the apparatus;
and
causing at least in part initiating sending a message specifying icon data for presenting

25 the icon within a different user device.

14. A computer-readable storage medium of claim 13, wherein the apparatus is caused to
further perform determining state data that indicates the particular state of the application,
wherein the message includes a network address for the application and the state data for

30  accessing the application on the different user device in the particular state of interaction.

15. A computer-readable storage medium of any of claims 13-14, wherein selecting the
icon in the display on the apparatus further comprises receiving user input that indicates a
portion of the display on the apparatus to be shared.

35



further performdetermning state data that indicates the particular state
of the application, wherein the nessage includes a network address for the
appl i cat iwo 2andi2fize state data for accessing the appli catiramoanosobs
different user device in the particular state of interaction. 15. A

conput er -r eadabl e storage nedi um of an?I of clainms 13-14, wherein selecting
the icon in the display on the apparat 8 further conprises receiving user

i nput that indicates a portion of the display on the apparatus to be

shar ed. 1616. A cdrpupEe-icadabipiierags vedigs Oﬁe@my relayns by S.orhessinihemppgatys is

wher ei n tH@sqIRP dirlcH perfSmtasts @y tikr fiput Merindestohairerat Wendewicab | nput
that indicates.the different user device to receive the nessage. 17. A
conputer-rre‘éeé%?a%?gleﬁa%‘? age medi um of any of clains 13-16, wherein the icon
data is a pointer to a data structure in which is stored a screenshot of a

portian of; they ?&ﬁ %téryreg&biehs‘%oré%%é}ﬁlﬁ%f aléﬁof cﬁurﬁ? [‘33 4§ e\}&he"ré?ﬁ‘%%&l flLsage

medi um of any o al s erein icon data is one a screenshot
bi t map of? ROIREH Pidgittayruchies i véehy streda sanermphiearf 2 peida of 66 dewlat/ Ra the

scr eenshadppbiatudap. 19. A conputer-readabl e storage medi um of any of clains
13-18, wherein the nmessage sent to the different user device is one of a
short nessagi ng service éSI\/B) protocol nessage, an electronic mail (email)
prot ocol hessalyeomputpicadablediteragremedigmnod arjeeidlatios { MV/B)whsron dwatondstssiage, or
a hypgyt exfe otfra@a%agh&t B Q% lpoktidh DRINCTRSEAUE 2 tREnbrAil CQRNBHEEStheadabl e
storage nediu o any of clains 13-19, whefein the application is a network
resour ce YH*™ %g media and the particular state of interaction is
real tinme stream ng of certain content to the different user device
synchroni gged t 2 1. A
comput er-l?;a d‘%}c&;{n@téﬁ%ﬁaﬂ&% ggra%%ﬁ?cﬁﬁr{l o%gr &Ocﬁhﬁlﬁé‘i i@ \%ﬁk? V\E%%&Ed{éﬁe e or
nor e pr oce¥sistertie @fféreefalwglé@m@ if o Harsh @éﬁfeéﬁaﬁﬁngts@é’@ﬁ\ﬁwé) DEEgeo} mpisees: hat

i ndi cgt eSanaélec@é&Eml(@fﬁalBWBcdllﬂﬁs%E td ibltidkdis hak@efis stRecAMMISGRbloes; and
initiating sendin ag,lg f;[ Elpresa on to1 %@q. glfferent user device. 22. A

conput er - PENETHP e PSFLY T AMRRT R OFO LR 189 MEFRBFrs 13-21, wherein the one or
nore processors are caused to further perform receiving fromthe different

user devige am eXRp&SSIcQhbRRPShod MELRATE by Aaitil #4890 Alndrllf tRRBBESGALA ON;

and

is a network resource for streaming media and the particular state of interaction is real time
20  streaming of certain content to the different user device synchronized with streaming of the

certain content to the apparatus.

21. A computer-readable storage medium of any of claims 13-20, wherein the one or more
processors are caused to further perform:
25 receiving user input that indicates an expression about the particular state of the
application; and

initiating sending the expression to the different user device.

22. A computer-readable storage medium of any of claims 13-21, wherein the one or more
30  processors are caused to further perform:
receiving from the different user device an expression about the particular state of the
application; and

presenting the expression on the apparatus.

35 23. A computer-readable storage medium of any of claims 14-22, wherein determining
state data further comprises determining a pointer to a data structure in which is stored the

particular state of interaction with the apparatus.



presenting the expression on the apparatus. 23. A conputer-readabl e storage
medi um of any of clains 14-22, wherein determning state data further

conpri seswoebsv1rssBng a pointer to a data structure in worERm&GI®LTr ed t he
particular state of interaction with the apparatus.24. A conputer-readable
storage nedi um of any of clains 14-23, erein the state data includes
credentials for a user of the differen? user device to access files owned
by a user of the apparatus. 25. An apparatus conprising: at |east one
processor; and at |east one nenory including conputer program code, the

menory angh t hea comipittercad@bRa AL CRAEEE QR hiy 0ol REmE 04-2% WikkrdiR eheRERE BKSOT
cause the §ﬁ$aratus}%9 Ferfor atfle%gt t%g.nethod oglané,qLPclains 1-12.
26. A sysPSEIGRAgol RureRs b e s gy S bsecosh S g pethy tPienar

conpri si nige apm@irdtier ent user device configured to present the icon on a
display of the different user device. 27. A nmethod conprising: providing
access to receive a nessage that specifies state data for a first user

devi ce t 0*%accedEaRPAREESPRFBSource in a state of interaction with a second
user device; afitbasttonapsdteisot;ngda nedi a stream synchroni zed with a nedi a
stream bei ng trangm L ted,d 0: L8 3econd USer deviieane Fnof SATRULEE s gadabl e
st orage nmedi um carrying one 61 re equ%n es of ‘oné or e 1T hst et ons
whi ch, when execut edogrymegnée eamfignied tpvotebe prosesseraganse the apppatvatus t o
perfofgmn at | east the foh hOWASDB f&ERl MfiaRgoPcliRR3ade that specifies state
data for a first user device to access a network resource in a state of
interaction with a second user device; and initiating sending a nedia

st r eam synchr ohswedn inclutiing theghparasit peainb2i, nige dystamshithdredmposibde dsecand
user devi . IV .NDr e sequences
of o or e R R B e e ocess0r o
cause an apparatus to performat |east nethod of any of clainms 1-12 or 27.
30. An appar atAlsegRdRbinpdg:Means for causing the apparatus to perform at
Ieast“}he met hod 8&g%n of clainms 1-12

provi CCess to recetve a message 4t sge%iﬁes state data for a first user device to
access a network resource in a state of interaction with a second user device;
and,

transmitting a media stream synchronized with a media stream being transmitted to

the second user device.

20
28. A computer-readable storage medium carrying one or more sequences of one or more
instructions which, when executed by one or more processors, cause an apparatus to perform
at least the following:
receiving a message that specifies state data for a first user device to access a network
25 resource in a state of interaction with a second user device; and

initiating sending a media stream synchronized with a media stream being transmitted

to the second user device.

29. A computer program product carrying one or more sequences of one or more
30  instructions which, when executed by one or more processors, cause an apparatus to perform

at least method of any of claims 1-12 or 27.

30.  An apparatus comprising means for causing the apparatus to perform at least
the method of any of claims 1-12 or 27.
35



