US 20030229723A1

a2 Patent Application Publication (o) Pub. No.: US 2003/0229723 Al

a9 United States

Kangas et al.

43) Pub. Date: Dec. 11, 2003

(54) SUPPORT OF AN ACCESSORY DEVICE BY A
MOBILE TERMINAL

(75) Inventors: Petri Juhani Kangas, Oulu (FI); Atte
Eerikki Kinnula, Kempele (FI)

Correspondence Address:

WARE FRESSOLA VAN DER SLUYS &
ADOLPHSON, LLP

BRADFORD GREEN BUILDING 5

755 MAIN STREET, P O BOX 224
MONROE, CT 06468 (US)

(73) Assignee: Nokia Corporation

(21) Appl. No.: 10/395,012

(52) US.Cl oo 709/310

(7) ABSTRACT

The invention relates to a method for supporting in a mobile
terminal 10,30 the operation of an accessory device 20,40
connected to this mobile terminal 10,30. In order to enable
particularly flexible connections between a mobile terminal
and accessory devices, it is proposed that the method com-
prises downloading application software 23,43 for the acces-
sory device 20,40 to the mobile terminal 10,30 and running
downloaded application software 15,35 for the accessory

(22) Filed: Mar. 21, 2003 device 20,40 in the mobile terminal 10,30. It is ensured that
(30) Foreign Application Priority Data a data exchange required for the operation of the accessory
device 20,40 is enabled as a transparent bi-directional bit-

Mar. 22, 2002 (EP) e 02 006 461.4 stream between the downloaded application software 15,35
and the accessory device 20,40. The invention relates
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SUPPORT OF AN ACCESSORY DEVICE BY A
MOBILE TERMINAL

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority under 35 USC
§119 to European Patent Application No. 02006461.4 filed
on Mar. 22, 2002.

FIELD OF THE INVENTION

[0002] The invention relates to a method for supporting in
a mobile terminal the communication with an accessory
device connected to the mobile terminal. The invention
relates equally to such a mobile terminal, to a communica-
tion system comprising such a mobile terminal and an
accessory device and to a software for such a terminal.

BACKGROUND OF THE INVENTION

[0003] Tt is known from the state of the art to provide a
possibility of connecting specific accessory devices to a
mobile terminal, e.g. a mobile phone, in order to add new
features to the mobile terminal.

[0004] There are several alternative technologies to physi-
cally connect accessory devices to mobile terminals, for
instance standardized buses, such as infrared, RS232, Blue-
tooth and USB (universal serial bus), as well as many kinds
of proprietary buses. There may also exist more than one
standardized or proprietary protocol that might be used with
any of these hardware buses. The physical infrared bus, for
example, can be operated with one of several standardized
protocols, such as IrDa, IROBEX and IRComm, or with
some proprietary protocol.

[0005] In addition to the physical connection, also a soft-
ware support of the specific accessory device has to be
provided in the mobile terminal to which it is connected.
Such a software support has to enable a required exchange
of data between the accessory device and the mobile termi-
nal and to perform functions in the mobile terminal required
for operating the accessory device.

[0006] In the past, mobile phones supported only a few
simple accessory devices, and the support was hard-coded in
the software of the mobile phone. Such accessory devices
are headsets for hands-free audio, PC (personal computer)
data cables for standardized data calls and generic printers
for printing business cards over infrared. Adding a hard-
coded support for arbitrary new accessories, however, is not
realistic in this fashion.

[0007] Still, there is a great variety of possible accessory
devices that could be connected to mobile phones, for
instance digital cameras, heart rate monitors, etc. It would
thus be of advantage, if mobile phones comprised an appli-
cation platform supported by all mobile phone vendors for
the software required for different accessory devices.

[0008] An example of a standardized application platform
is MIDP (mobile information device profile for Java 2
MicroEdition standard) Java. Application programming
interfaces (API) are evolving for these platforms and there
will be dedicated APIs for each connectivity technology, i.e.
for infrared, USB, Bluetooth, RS232, etc. As a result, Java
applications developed for mobile phones can access acces-
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sory devices connected to the mobile phone either by a wired
connection such as RS232/USB or by a wireless connection
such as infrared or Bluetooth via the different APIs.

[0009] However it will take time to introduce all relevant
APIs, i.e. especially USB, Bluetooth, infrared and RS232,
into MIDP Java, in particular since a dedicated API has to be
developed for each connection medium. The first version of
the MIDP Java standard does not even support any specific
accessory connectivity API yet. Moreover, some accessory
devices such as digital cameras have their own manufacturer
dependent protocols for the physical connection. With an
extended MIDP standardization, camera manufacturers
might be able to enable mobile phone Java applications to
communicate with their cameras using their specific camera
protocols over USB or RS232, for example in order to view
and send images. Such proprietary protocols will require
even more time for developing all necessary APIs.

[0010] Preceding the developments, it will moreover take
much time to reach agreements between the mobile terminal
providers and the accessory device vendors for each acces-
sory device with regard to the required and desired func-
tionality of the provided API.

[0011] Tt is also a disadvantage of this approach that the
functions required for each accessory device that is to be
supported by the APIs have to be determined beforehand.
Thus, the API has to be updated for each connectivity
technique whenever further accessory devices are to be
supported or whenever a new version of an already sup-
ported accessory device is to be introduced.

[0012] Tt is further a disadvantage of this approach that it
lacks developer-friendliness. Dedicated Java APIs, in par-
ticular for USB and Bluetooth, can turn out to be rather
complicated. This might even discourage device manufac-
turers from providing an accessory device with a Java
application in the first place.

[0013] Finally, this approach does not allow a comfortable
use of an accessory device for a mobile terminal. The user
has to download the Java application for the respective
accessory device from somewhere over the www (world
wide web) or wap (wireless application protocol). The user
moreover has to start the application by hand after having
connected the accessory device to the phone, since there is
no centralized way of detecting what accessory device is
currently connected to the mobile phone.

SUMMARY OF THE INVENTION

[0014] Tt is an object of the invention to enable a flexible
connection of accessory devices to a mobile terminal. It is
equally an object of the invention to enable a developer-
friendly connection of accessory devices to a mobile termi-
nal.

[0015] These objects are reached according to the inven-
tion with a method for supporting in a mobile terminal a
communication with an accessory device connected to the
mobile terminal, which method comprises as a first step
downloading application software for the accessory device
to the mobile terminal. In a second step, the downloaded
application software for the accessory device is run in the
mobile terminal. For this second step, a data exchange
required for the communication with the accessory device is
enabled as a transparent bi-directional bit-stream between

Abbott
Exhibit 1023
Page 015



US 2003/0229723 Al

the downloaded application software running in the mobile
terminal and the accessory device.

[0016] The objects of the invention are equally reached
with a mobile terminal comprising means for realizing the
steps of the proposed method for supporting a communica-
tion with an accessory device connected to said mobile
terminal.

[0017] The objects of the invention are further reached
with a communication system comprising the proposed
mobile terminal and an accessory device that can be con-
nected to such a mobile terminal and that supports a com-
munication with application software downloaded to this
mobile terminal.

[0018] Finally, the objects of the invention are reached
with a software enabling a mobile terminal to communicate
with an accessory device connected to the mobile terminal.
The proposed software comprises program code realizing
the steps of the proposed method when run in processing
means of a mobile terminal to which an accessory device
supporting these steps is connected.

[0019] It is to be noted that the term “accessory device” is
meant to comprise a fixed, installed part for a mobile
terminal as well as a separate, independent stand-alone
device that can be connected to the terminal by wire or by
a wireless link. The accessory device may further be
designed to operate only in connection with a mobile
terminal, but it may also be designed as a full-fledged
stand-alone device. It is only required that the device pos-
sesses its own processing and/or data gathering capabilities
and that it is able to communicate with a mobile terminal.
The accessory device could e.g. also be a second mobile
terminal. In case the accessory device comprises an imple-
mented application, the communication can take place
between the application in the mobile terminal and the
application in the device, but the device may also constitute
a simple data source and/or data sink which can be accessed
by the mobile terminal.

[0020] The invention proceeds from the consideration that
the most flexible connectivity can be achieved in case the
application required for communicating with an accessory
device is downloaded for the respective accessory device,
and not implemented beforehand in the mobile terminal. The
invention further proceeds from the consideration that a
transparent bi-directional data exchange between a down-
loaded application and an accessory device prevents the
necessity of developing a dedicated API for each accessory
device and for each physical connection media.

[0021] Tt is thus an advantage of the invention that it is
neither necessary to program dedicated APIs for each physi-
cal connection technology, nor to take account of all func-
tions required by different accessory devices, since an
employed accessory API only has to allow a transparent
transmission of binary data.

[0022] Tt is further an advantage of the invention that it is
not necessary to determine beforehand, which kinds of
accessory devices might be connected to a mobile terminal,
since the respectively required information and software is
contained in the application software downloaded for the
respective accessory device.

[0023] Thus, the mobile terminals can be designed in a
general way and are still suited for all kinds of accessory
devices.
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[0024] The invention therefore provides a maximum flex-
ibility, while the development and software implementation
of the only required accessory API is rather simple, does not
require significant efforts and costs, and can be employed in
any kind and model of a mobile terminal. Moreover, a
continuous maintenance or version updates are not required.

[0025] Preferred embodiments of the invention become
apparent from the dependent claims.

[0026] In a preferred embodiment of the invention, the
proposed mobile terminal comprises an accessory applica-
tion programming interface enabling a transparent bi-direc-
tional data exchange between a downloaded application
software running in the mobile terminal and an accessory
device connected to the mobile terminal. The accessory API
can be in particular a generic accessory API enabling
exclusively such a transparent bi-directional data exchange.
It can thus be a minimal API which contains only the
opening of the transparent bitstream and indications of
opening/closing the connection as an accessory device is
connected/disconnected. The mobile terminal further com-
prises an accessory protocol defining a transparent bi-direc-
tional bit-stream for a data exchange of application data
between a downloaded application software and a connected
accessory device. Finally, the mobile terminal of the pre-
ferred embodiment comprises an accessory manager for
managing a transparent bi-directional bit-stream for a data
exchange of application data between a downloaded appli-
cation software running in the mobile terminal and an
accessory device connected to the mobile terminal via the
accessory application programming interface and according
to the provided protocol. The objects of the invention are
also reached with such an accessory manager.

[0027] The accessory protocol, the accessory API and the
accessory manager of such a mobile terminal constitute
together a smart accessory connectivity framework. The
proposed accessory protocol will be referred to in the
following also as smart accessory protocol, the proposed
accessory API as smart accessory API, and the proposed
accessory manager as smart accessory manager.

[0028] In an advantageous embodiment of the invention,
the mobile terminal detects automatically, whether an acces-
sory device with which it can communicate according to the
invention is connected to the mobile terminal, e.g. based on
a message transmitted by a smart accessory device upon
connection to a mobile terminal. This task might be per-
formed by a smart accessory manager of the mobile termi-
nal.

[0029] In a further preferred embodiment of the invention,
the application software is also downloaded automatically
by the mobile terminal, which download can be managed
again by a smart accessory manager of the mobile terminal.
Such an automatic download enables a particularly comfort-
able use of an accessory device, since the user does not have
to download the application software actively from some
place. The application software can be downloaded in par-
ticular from the accessory device itself or from a website
indicated by the accessory device.

[0030] The application software downloaded for smart
accessory devices is preferably allocated dynamically in a
memory of the mobile terminal. When the smart accessory
device is disconnected, the application software can then
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either persist in this memory or expire after a while. In case
the downloaded application software persists in the memory,
the mobile terminal should determine before a download of
application software for an accessory device connected later
on, whether the required application software is already
available in the mobile terminal, and download the appli-
cation software only if the application software is not yet
available. This check can be performed in particular by a
smart accessory API and a smart accessory manager of a
mobile terminal. It is also possible, that the terminal is able
to replace stored application software with application soft-
ware for a newly connected smart accessory device, if the
memory resources of the mobile terminal are exhausted.
Such a procedure should be transparent to the user. The
procedure could resemble well-known caching systems, in
which accessory applications persist in a memory block of
the mobile terminal of predetermined size. When new acces-
sories are connected and old ones detached, the memory
block fills up with application software. The mobile terminal
can then remove the oldest or the least used applications
from the memory of the terminal to give space for new
applications.

[0031] In case the downloaded application software is
removed automatically or by the user from the memory of
the terminal, the software has to be downloaded again for a
subsequent connection of the device to the terminal. There
could be provided a registry in the terminal, though, that a
specific application software has previously been down-
loaded to the terminal from a specific kind of device. Such
a registry could be managed in particular by an accessory
manager of the terminal.

[0032] The mobile terminal, and in particular the acces-
sory manager of the mobile terminal, may also detect
automatically a removal of an accessory device from the
mobile terminal. A detection of the removal of a connected
device may be the precondition for allowing or initiating a
removal of application software stored for this device.

[0033] In case the downloaded application software is
used by a mobile terminal for operating the accessory
device, the application software could also be downloaded
from the accessory device to the terminal only for the time
that the accessory device is run from the terminal. The
application resides in this case e.g. in the memory of the
accessory device and the accessory manager makes it visible
to the user of the terminal as if it were installed in the
terminal, similarly as terminal-resident Java applications.
When the user runs the application, it will then be loaded
into the terminal for execution, and be removed again after
the usage session ends. Consequently, the permanent
memory of the terminal will not fill up with downloaded
accessory applications, since they only occupy memory
while they are running.

[0034] 1In a further preferred embodiment of the invention,
a mobile terminal, and in particular a smart accessory API of
a mobile terminal, is able to update or replace stored
application software which was downloaded for smart
accessory devices with newer versions obtained e.g. from a
network service or from an updated smart accessory device.
In order to enable such an update or replacement, the smart
accessory API should be able to compare the version of an
offered application software for a smart accessory device
with the version of a stored application software for the same
smart accessory device.
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[0035] In an equally preferred embodiment of the inven-
tion, a smart accessory device is allowed to contain down-
loadable software for several applications, e.g. multiple
applets for several games with a joystick cover. In this case,
a smart accessory manager of the mobile terminal advanta-
geously comprises means for inquiring from the smart
accessory device how many applications there are and for
verifying whether the respective software is already stored
in the memory of the mobile terminal due to an earlier
connection. In case of multiple new applications, the smart
accessory manager then downloads the software for all new
applications subsequently into the mobile terminal.

[0036] Further, in the case of compatible accessory
devices with which a mobile terminal can communicate with
the same or similar application software, there may be
downloaded application software from different vendors in
a mobile terminal which can be used for communicating
with each of the compatible accessory devices. It is equally
possible, that the application software for the device of a first
vendor was previously downloaded into the terminal, while
a second vendor selling a compatible device now offers an
update version for its device. In this case, the stored appli-
cation software could be updated into another application
version with software loaded from the second vendor.

[0037] The smart accessory protocol of the mobile termi-
nal according to the invention is preferably a simple smart
accessory protocol implemented as a software driver
enhancement for the chosen hardware interface. For
instance, the interface of a smart accessory device can
support this protocol, or the bottom connector of some
mobile terminal models.

[0038] The mobile terminal has to support running the
kind of application software downloaded from a smart
accessory device. The terminal preferably supports Java or
Symbian OS so that the application software can be down-
loaded as platform independent Java applet or Symbian
application. To this end, the mobile terminal might comprise
a Java VM (virtual machine), e¢.g. a kJTava VM or a MIDP
Java VM, or a Symbian OS (operating system). A kJava VM
constitutes a reduced version of the standard Java virtual
machine. A Symbian OS API exists already as software
component for mobile terminals, and a kJava API is under
development.

[0039] In case the downloadable code is employed within
the framework of Symbian OS or kjava, security is an
inherent feature of the proposed method.

[0040] A connection between an enhanced connection
media driver in the terminal and kJava API or Symbian OS
API has to be implemented so that these APIs support code
download through the smart accessory protocol. A support
for raw bitstream transfer from these APIs through the
enhanced connection media driver is also needed.

[0041] In case of kJava or Symbian OS, the smart acces-
sory API has thus to be implemented as part of the kJava or
Symbian OS API. This small API requires basically only the
following functions: OpenPipe( ), SendData(data), callback
DataReceived(data) and ClosePipe( ).

[0042] Such a smart accessory API is very similar to a
socket communications API supporting TCP/IP (transfer
control protocol/internet protocol). It would thus be possible
to implement a pipe for a transparent data exchange between
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the downloaded application software and the smart acces-
sory device using TCP/IP sockets transmitting IP packets.
But also an API which is based on a simpler protocol is able
to provide the possibility to route IP packets over it.

[0043] As mentioned above, the manufacturer of an acces-
sory device might prefer not to store the required application
software for download in the accessory device, but to
provide instead an indication from where the application
software is to be downloaded. It is possible for example that
the accessory device provides a tiny applet that uses an URL
(universal resource locator) to fetch the actual application
software over the air, ¢.g. from the manufacturers website,
and installs it into the mobile terminal. Such an approach is
enabled by the current Symbian OS API, and equally with-
out any extra support by the proposed Smart Accessory API.
In an alternative approach, the accessory device might
provide only an indication of a source from which the
application software may be downloaded, ¢.g. an URL. Such
an indication may then be provided to a browser of the
terminal. The browser accesses the indicated source and
loads the required application software from this source,
possibly after certain selections have been carried out by the
user.

[0044] Tt is an advantage of the invention that it is not
bound to any specific connection media between a mobile
terminal and an accessory device. In a preferred embodiment
of the invention, the manager of the mobile terminal is
therefore able to establish a connection via any connection
media supported by the mobile terminal. The smart acces-
sory manager can be able in particular to support any of the
most common connection media, like infrared, RS232,
Bluetooth and USB.

[0045] The invention can be employed for any mobile
terminal, e.g. for a mobile phone. The invention can further
be employed for any kind of accessory device that is to be
connected to a mobile terminal, e.g. for a heart rate monitor,
a GPS (global positioning system) receiver, an RFID (radio
frequency identity) reader, a fingerprint sensor, a pedometer,
a bar code reader, a camera, a joystick, a mouse, etc.

[0046] A communication system in which the invention
can be employed can also comprise a user interface with a
display and a user selection device. The accessory device
can then be a cover that can be connected to the user
interface, preferably detachably. The application software
can be an interface software enabling a communication
between the user interface of the mobile terminal and the
cover. Beside a program part enabling the communication
between the mobile terminal and the cover, the interface
software may comprise a program part for displaying select-
able functions on said user interface. A further program part
of the interface software may be provided for processing
signals generated by a selection of functions by a user of the
mobile terminal via the user interface.

[0047] As mentioned above, the invention can also be
employed for enabling a communication between two or
more mobile terminals forming a communication system,
the second mobile terminals constituting the accessory
device of the invention. In case the first mobile terminal can
download software which also resides in the second termi-
nal, the software in the first terminal can access and use the
second terminal with the same software. This could also be
used to set up ad-hoc communication networks, e.g. over
Bluetooth™, even when there is no network available.
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[0048] 1t is to be noted that it is not required in such a
network that one of the terminals is a “master” device and
the other(s) are “secondary” devices. The network can also
be built such that all participating mobile terminals are “first
terminals” from their own particular viewpoint, i.e. all
participating terminals can access and use each other with
the same software.

[0049] Also in general, the invention is not limited to a
particular mode of connection between an accessory device
and the mobile terminal, i.e. they can either be peers or either
of them can assume the role of a master depending on the
application or situation.

[0050] The invention can therefore be employed for oper-
ating an accessory device via a mobile terminal or for
operating a mobile terminal via an accessory device, but also
as another means for exchanging data between these
devices.

[0051] The mobile terminal according to the invention
may comprise a memory which is provided exclusively for
storing downloaded application software for a communica-
tion with connected accessory devices.

BRIEF DESCRIPTION OF THE FIGURES

[0052] Other objects and features of the present invention
will become apparent from the following description of
exemplary embodiments of the invention considered in
conjunction with the accompanying drawings.

[0053] FIGS. 1a-1g illustrate a first, general embodiment
of the method according to the invention implemented in a
mobile phone supporting MIDP Java;

[0054] FIG. 2 illustrates a second, general embodiment of
the method according to the invention implemented in a
mobile phone supporting Symbian OS;

[0055] FIGS. 3a-3c illustrate the use of the method pre-
sented in FIGS. 1a-1g when the mobile phone is connected
to a heart rate monitor as accessory device; and

[0056] FIGS. 4a,4b illustrate the use of the method pre-
sented in FIGS. 1a-1g when the mobile phone is connected
to a step counter and fat burn rate calculator as accessory
device.

DETAILED DESCRIPTION OF THE
INVENTION

[0057] FIG. 1a shows a smart accessory device 20 con-
nected to an MIDP compliant mobile phone 10, for which a
smart accessory connectivity framework is provided in
accordance with a first embodiment of the invention.

[0058] The depicted mobile phone 10 comprises a smart
accessory manager 11 implemented in the software of the
mobile phone 10. The mobile phone 10 further comprises an
MIDP Java VM 12 implemented as well in the software of
the mobile phone 10. The MIDP Java VM 12 provides a Java
API 13 to regular features of the mobile phone 10, e.g. to a
user interface or to an internet access functionality, and a
minimized smart accessory API 14 as a part of the Java API
13.

[0059] The depicted smart accessory device 20 comprises
an ASIC or a microcontroller 21 with an on-chip memory
22. In the memory 22, a Java applet 23 is stored. The Java
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applet 23 comprises the entire application software required
for operating the smart accessory device 20 with a mobile
terminal.

[0060] The smart accessory device 20 is connected to the
mobile phone 10 via any connection medium, e.g. a USB,
infrared, Bluetooth™ or RS232. The connection medium
connects more specifically the ASIC or microcontroller 21
of the smart accessory device 20 with the smart accessory
manager 11 of the mobile phone 10.

[0061] The interaction between the accessory device 20
and the mobile phone 10 is based on a smart accessory
protocol. The protocol defines as a first message transaction
an identification of a connected smart accessory device
indicating that the connected accessory device complies
with the smart accessory protocol. The protocol defines as a
second message transaction a query for an installable appli-
cation software package from a connected smart accessory
device. The protocol defines as a third message transaction
a downloading of an application software package from a
connected smart accessory device. The protocol finally
defines as a fourth message transaction a transmission of
binary application data packets to and from a connected
smart accessory device.

[0062] The smart accessory manager 11 of the mobile
phone 10 is capable of managing a communication with a
connected smart accessory device 20 using this smart acces-
sory protocol over any possible physical connection media.

[0063] The interactions between the mobile phone 10 and
the accessory device 20 are established and maintained as
described in the following with reference to FIGS. 1b-1g.
Each of FIGS. 1b-1g shows the same mobile phone 10 and
the same accessory device 20 connected to this mobile
phone 10 as FIG. 1la. In addition, a different step of a
sequence of steps of an embodiment of the method accord-
ing to the invention is indicated in each figure.

[0064] When the accessory device 20 is connected via any
of the enabled media to the mobile phone 10, the ASIC or
microcontroller 21 of the accessory device 20 transmits an
information to the smart accessory manager 11 indicating
that the connected accessory device 20 is a smart accessory
device capable of handling the defined smart accessory
protocol. This transmission is indicated in FIG. 15 by a line
to which the reference sign A is associated. The smart
accessory manager 11 is thus able to detect automatically the
connection, and similarly the removal, of a smart accessory
device 20.

[0065] The smart accessory manager 11 then requests a
download of application software from the smart accessory
device 20 to the mobile phone 10 in an “application down-
load query”. This query is indicated in FIG. 1¢ by a line to
which the reference sign B is associated.

[0066] As aresult, the Java applet 23 stored in the on-chip
memory 22 of the ASIC or microcontroller 21 of the smart
accessory device 20 is downloaded via the smart accessory
manager 11, stored to the permanent memory of the mobile
phone 10 and installed as a new Java application for the
MIDP Java VM 12 of the mobile phone 10. The download
is indicated in FIG. 1d by a line to which the reference sign
C is associated, and the resulting availability of the Java
applet in the MIDP Java VM 12 is indicated in FIG. 1e by
a rectangle to which the reference sign 15 is associated.
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[0067] The downloaded Java applet 15, which is then run
by the MIDP Java VM 12, opens in a first step a pipe via the
smart accessory API 14 provided by the MIDP Java VM 12,
as indicated in FIG. 1f by a line to which the reference sign
D is associated.

[0068] Thereupon, bi-directional byte-streams can be
exchanged between the Java applet 15 in the mobile phone
10 and the microcontroller 21 of the smart accessory device
20 via the smart accessory API 14 and the smart accessory
manager 11. The byte-streams are used for a transparent
application data exchange. The virtual application byte-
stream connections between the accessory device 20 and the
mobile phone 10 is managed by the smart accessory man-
ager 11. The byte-streams are indicated in FIG. 1g by a
connection line to which the reference sign E is associated.

[0069] It is to be noted that in one possible embodiment of
the method according to the invention, the same Java applet
23 only has to be downloaded once from a smart accessory
device 20 to a mobile phone 10, in case the Java applet 15
is kept stored in the mobile phone 10 also after disruption of
the connection between the smart accessory device 20 and
the mobile phone 10. The Java applet 15 can then request
any time to open a connection to the accessory device 20
from which it was downloaded. The smart accessory man-
ager 11 will know which smart accessory device this was
and whether it is currently connected to the mobile phone 10
or not. In case the smart accessory device 20 is connected to
the mobile phone 10, the byte-stream connection can be
established as described above via the smart accessory API
14 and the smart accessory manager 11.

[0070] FIG. 2 shows another smart accessory device 40
connected to another mobile phone 30, for which a smart
accessory connectivity framework is provided. The physical
connection is established again via any connection medium,
e.g. a USB, infrared, Bluetooth™ or RS232.

[0071] While the MIDP compliant mobile phone 10 of
FIGS. 1a-1g could be a mass market phone, the mobile
phone 30 of FIG. 2 is a Symbian compliant high-end phone.

[0072] The mobile phone 30 of FIG. 2 comprises a
Symbian OS 32 instead of a MIDP Java VM 12. The
Symbian OS 32 provides a Symbian API 33 to the regular
features of the mobile phone 30 and a minimized smart
accessory API 34 as part of the Symbian API 33. Like the
mobile phone 10 of FIGS. 1a-1g, the mobile phone 30 of
FIG. 2 further comprises a smart accessory manager 31.

[0073] The smart accessory device 40 of FIG. 2 comprises
again an ASIC or a microcontroller 41 with an on-chip
memory 42. In contrast to the smart accessory device 20 of
FIGS. 1la-1g, however, the on-chip memory 42 of the
accessory device 40 of FIG. 2 stores a Symbian application
43 instead of a Java applet 23.

[0074] The steps that are performed for connecting the
smart application device 40 to the mobile phone 30 and for
operating it via the mobile phone 30 correspond exactly to
those described with reference to FIGS. 1a-1g, except that
the Symbian application 43 stored in the onchip memory 42
of the smart accessory device 40 is downloaded via the smart
accessory manager 31 into the Symbian OS 32 of the mobile
phone 30.

[0075] FIG. 2 shows the mobile phone 30 in a state in
which the Symbian application 35 is already downloaded
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into the Symbian OS 32, and in which a transparent byte-
stream connection E between the downloaded Symbian
application 35 and the ASIC or microcontroller 41 of the
accessory device 40 is established via the smart accessory
API 34 and the smart accessory manager 31. This corre-
sponds in the sequence of steps in the first example to FIG.
1g. The availability of the Symbian application in the
Symbian OS 32 is indicated in FIG. 2 by a rectangle to
which the reference sign 35 is associated.

[0076] FIGS. 3a-3c illustrate a specific example for a
cooperation between a smart accessory device 20 and a
mobile phone 10, to which the accessory device 20 is
connected via a Bluetooth™ connection. The accessory
device 20 and the mobile phone 10 correspond to those
described with reference to FIGS. 1a-1g, and corresponding
components are provided with the same reference signs.

[0077] Inthe example of FIGS. 3a-3c, the smart accessory
device 20 is a heart rate monitor which comprises an ASIC
21 with an on-chip memory 22. The ASIC 21 further enables
an inductive link to a wristwatch with a sensor belt 24.

[0078] FIG. 3a shows a situation in which the Java applet
23 was downloaded from the on-chip memory 22 to the
MIDP Java VM 12 of the mobile phone 10 and in which a
transparent byte-stream connection E between the down-
loaded Java applet 15 and the ASIC 21 of the hear rate
monitor 20 is established. The depicted situation thus cor-
responds to the situation in FIG. 1g.

[0079] In FIG. 3b, a resulting effect of the data exchange
E is indicated. The ASIC 21 of the heart rate monitor 20
receives signals from the wristwatch belt 24 via the induc-
tive link and determines the current heart rate. This heart rate
is forwarded via the established transparent byte-stream
connection E to the downloaded Java applet 15 in the mobile
phone 10. The downloaded Java applet 15 occasions via the
Java API 13 that the currently measured heart rate is
indicated on the display of the mobile phone 10. The display
offers moreover the option to quit the running program. The
concerned part of the display is indicated in FIG. 3b with the
reference sign 16.

[0080] In addition, the applet 15 offers via the Java API1 13
an access to the website 17 of the vendor of the heart rate
monitor. The website 17 is equally displayed on the display
of the mobile phone 10, as indicated in FIG. 3c. On the
website 17, the user may select for example further infor-
mation on health tracking, on available groups or on avail-
able competitions etc. via the normal user interface of the
mobile phone 10.

[0081] FIGS. 4a and 4b illustrate a further specific
example for the co-operation between a smart accessory
device 20 and a mobile phone 10. In this example, the smart
accessory device 20 is connected to the mobile phone 10 via
the RS232 bottom connector of the mobile phone 10. The
accessory device 20 and the mobile phone 10 correspond
basically again to those described with reference to FIGS.
la-1g, and corresponding components were provided with
the same reference signs.

[0082] In the example of FIGS. 4a and 4b, the smart
accessory device 20 is a step counter and fat burn rate
calculator. The accessory device 20 comprises again a
microcontroller 21 with an on-chip memory 22, in which a
kJava applet 23 is stored. Due to the function of the smart
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accessory device 20, the microcontroller 21 is combined in
this case with an accelerometer.

[0083] The mobile phone 10 comprises instead of a MIDP
Java VM a kJava VM 12.

[0084] In the situation depicted in FIG. 44, the Java applet
23 was downloaded from the on-chip memory to the kJava
VM 12 of the mobile phone 10, and a transparent byte-
stream connection E between the downloaded applet 15 and
the microcontroller 21 of the accessory device 20 is estab-
lished. The situation thus corresponds again to the situation
in FIG. 1g.

[0085] In FIG. 4b, a resulting effect of the data exchange
is indicated. The microcontroller 21 of the smart accessory
device 20 determines from measurements of the accelerom-
eter the steps made by a person carrying the accessory
device and calculates the burned fat rate. These values are
then forwarded via the established transparent byte-stream
connection E to the downloaded Java applet 15 in the mobile
phone 10. The Java applet 15 takes care that the current step
count and the burned fat rate is indicates via the Java API 13
on the display of the mobile phone 10. The applet 15 further
offers via the Java API 13 and the display of the mobile
phone 10 a possibility to reset the step counter and fat burn
rate calculator or to quit the running program. The displayed
information and options are indicated in FIG. 4b with
reference sign 18.

[0086] It is to be noted that the described embodiments of
the invention constitute only examples that can be varied in
many ways.

1. A method for supporting in a mobile terminal (10,30)
a communication with an accessory device (20,40) con-
nected to said mobile terminal (10,30), said method com-
prising downloading application software (23,43) for said
accessory device (20,40) to said mobile terminal (10,30) and
running downloaded application software (15,35) for said
accessory device (20,40) in said mobile terminal (10,30),
wherein a data exchange required for the communication
with said accessory device (20,40) is enabled as a transpar-
ent bi-directional bit-stream between said downloaded
application software (15,35) and said accessory device (20,
40).

2. A method according to claim 1, wherein a connection
of an accessory device (20,40) to said mobile terminal
(10,30) is detected automatically by said mobile terminal
(10,30).

3. Amethod according to claim 2, wherein said download
of application software (23,43) for a connected accessory
device (20,40) is performed automatically by said mobile
terminal (10,30) when a connection of an accessory device
(20,40) to said mobile terminal (10,30) is detected.

4. A method according to claim 1, wherein said down-
loaded application software (15,35) opens a pipe to an
accessory application programming interface (14,34) of said
mobile terminal (10,30) for enabling said transparent bi-
directional bit streams via said accessory application pro-
gramming interface (14,34).

5. A method according to claim 1, wherein application
software (23,43) for one or more applications supported by
said accessory device (20,40) is downloaded to said mobile
terminal (10,30).
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6. A method according to claim 1, wherein said applica-
tion software (23,43) is downloaded to said mobile terminal
(10,30) from said accessory device (20,40).

7. A method according to claim 1, wherein said accessory
device provides said mobile terminal with a link to a
website, and wherein application software for said accessory
device is downloaded to said mobile terminal from said
website.

8. A method according to claim 1, wherein said mobile
terminal (10) comprises a Java virtual machine (12) and
wherein said application software (23,15) is realized as Java
applet downloaded to said Java virtual machine (12).

9. A method according to claim 1, wherein said mobile
terminal (30) comprises a Symbian operating system (32)
and wherein said application software (43,35) is realized as
Symbian application downloaded to said Symbian operating
system (42).

10. A method according to claim 1, wherein a downloaded
software is kept stored in said mobile terminal (10,30) after
disconnection of said accessory device (20,40), and wherein
in case of a later connection of the same kind of accessory
device (20,40) to said mobile terminal (10,30), a download
of application software is only performed in case it is
determined that the version of the application software
provided for said newly connected accessory device (20,40)
is newer than the version of the application software stored
for this kind of accessory device (20,40) in said mobile
terminal (10,30).

11. A method according to claim 1, wherein said com-
munication enables a user of said mobile terminal (10,20) to
operate said accessory device (20,40) via said mobile ter-
minal (10,20).

12. A method according to claim 1, wherein said mobile
terminal comprises a user interface including a display and
a user selection device, wherein said accessory device is a
cover that can be linked to said user interface, and wherein
said application software is an interface software for said
user interface enabling a communication between said user
interface and said cover.

13. A method according to claim 1, wherein said acces-
sory part is a second mobile terminal and wherein said
application software downloaded to said first mobile termi-
nal communicates with a corresponding application soft-
ware in said second mobile terminal for enabling a commu-
nication between said first and said second mobile terminal.

14. A method according to claim 1, wherein said down-
loaded application software enables a user of said accessory
part to operate said mobile terminal.

15. A mobile terminal (10,30) comprising means (11-
14;31-34) for realizing the steps of the method according to
claim 1 for supporting the communication with an accessory
device (20,40) connected to said mobile terminal (10,30).

16. A mobile terminal (10,30) according to claim 15
comprising:

an accessory application programming interface (14,34)
for enabling a transparent bi-directional bit stream
between a downloaded application software (15,35)
running in said mobile terminal (10,30) and an acces-
sory device (20,40) connected to said mobile terminal
(10,30);

an accessory protocol defining a transparent bi-directional
bit-stream for an exchange of application data between
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a downloaded application software (15,35) and a con-
nected accessory device (20,40); and

an accessory manager (11,31) for managing a transparent
bi-directional bit-stream for an exchange of application
data between a downloaded application software (15,
35) running in said mobile terminal (10,30) and an
accessory device (20,40) connected to said mobile
terminal (10,30) via said accessory application pro-
gramming interface (14,34) and according to said pro-
tocol.

17. A mobile terminal (10,30) according to claim 16,
wherein said accessory protocol is able to operate over all
physical connecting media allowed by said mobile terminal
(10,30) for a connection of accessory devices (20,40), and
wherein said accessory manager (11,31) is able to manage a
communication in accordance with said accessory protocol
over all physical connecting media allowed by said mobile
terminal (10,30) for a connection of accessory devices
(20,40).

18. A mobile terminal (10,30) according to claim 16,
wherein said accessory protocol further defines how to
identify whether a connected accessory device (20,40) com-
plies with said protocol, and wherein said accessory man-
ager (11,31) detects in accordance with said accessory
protocol a connection of an accessory device (20,40) com-
plying with said accessory protocol to said mobile station
(10,30).

19. A mobile terminal (10,30) according to claim 16,
wherein said accessory protocol further defines a query for
a downloadable data from a connected accessory device
(20,40), and wherein said manager queries in accordance
with said accessory protocol automatically for download-
able data from a connected accessory device.

20. A mobile terminal (10,30) according to claim 16,
wherein said accessory protocol further defines a download
of data from a connected accessory device (20,40) to said
mobile terminal (10,30), which data comprises application
software (23,43) for said accessory device (20,40), a soft-
ware for downloading application software for said acces-
sory device (20,40) or an indication of a source from which
application software for said accessory can be downloaded,
and wherein said accessory manager (11,31) manages in
accordance with said accessory protocol downloading data
from a connected accessory device (20,40) to said mobile
terminal (10,30), which data comprises application software
(23,43) for said accessory device (20,40), a software for
downloading application software for said accessory device
from another source than said accessory device (20,40), or
an indication of a source from which application software
for said accessory can be downloaded.

21. A mobile terminal (10,30) according to claim 20,
wherein said accessory application programming interface
(13,43) determines before a downloading of application
software for a connected accessory device (20,40) whether
the application software (15,35) required for the communi-
cation with said accessory device (20,40) is already avail-
able in said mobile terminal (10,30) and/or whether a
version of an application software which is preferred to a
version available in said mobile terminal can be downloaded
to said mobile terminal, and wherein said accessory manager
(11,31) downloads application software for said accessory
device (20,40) only in case the application software (15,35)
required for the communication with said accessory device
(20,40) is not yet available in said mobile terminal (10,30)
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and/or in case a version of the application software which is
preferred to a version available in said mobile terminal can
be downloaded to said mobile terminal.

22. A mobile terminal (10,30) according to claim 16,
wherein said accessory manager downloads an application
software for an accessory device which is connected to said
mobile terminal only for the time during which the appli-
cation is executed.

23. A mobile terminal (10,30) according to claim 16,
wherein said accessory manager (11,31) detects a removal of
an accessory device (20,40) complying with said protocol
from said mobile terminal (10,30).

24. A mobile terminal (10,30) according to claim 16,
further comprising means for establishing a connection to a
website identified by data downloaded via said accessory
manager from said connected accessory device, and for
enabling a download of application software for said con-
nected accessory device from said website.

25. A mobile terminal (10,30) according to claim 15,
comprising a Java virtual machine (12) or a Symbian
operating system (32) for running a downloaded application
software (15,35).

26. A communication system comprising a mobile termi-
nal (10,30) according to claim 15 and an accessory device
(20,40) which can be connected to said mobile terminal
(10,30) and which supports a communication with applica-
tion software downloaded (15,35) to said mobile terminal
(10,30).

27. A communication system according to claim 26,
wherein said mobile terminal comprises a user interface
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including a display and a user selection device, and wherein
said accessory device is a cover which can be linked to said
mobile terminal and which includes an interface software for
said user interface as downloadable application software for
a communication between said user interface of said mobile
terminal and said cover.

28. A communication system according to claim 27,
wherein said interface software comprises a program part for
displaying selectable functions on said user interface.

29. A communication system according to claim 27,
wherein said interface software comprises a program part for
processing signals generated by a selection of functions by
a user of said mobile terminal via said user interface.

30. A communication system according to claim 26,
wherein said mobile terminal comprises a memory which is
provided exclusively for storing downloaded application
software enabling a communication with connected acces-
sory devices.

31. A communication system according to claim 27,
wherein said accessory part is a second mobile terminal.

32. An accessory manager according to claim 15.

33. Software for enabling a mobile terminal (10,30) to
communicate with an accessory device (20,40) connected to
said mobile terminal (10,30), said software comprising
program code realizing the steps of the method according to
claim 1 when said software is run in processing means of a
mobile terminal (10,30) to which an accessory device (20,
40) supporting these steps is connected.

#* #* #* #* #*
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