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Description

Field of the invention

[0001] The invention relates to a mobile device, e.g. a
mobile phone, a method and a computer program for
registering wireless devices and transmitting information.

Background of the invention

[0002] The amount of devices that is able to connect
to the Internet of Things is expected to grow enormously.
It is estimated that by the year 2020 50 billion devices
will be connected. Therefore, it is no surprise that industry
efforts and investments are directed towards this field.
The new generation of mobile systems, 5G, is expected
to bring new network and services capabilities. One as-
pect of the new capabilities relates to device-to-device
(D2D) communication.
[0003] WO2014/187601 discloses a method and sys-
tem for device-to-device discovery. With the disclosed
system, a device is able to discover services without hav-
ing to continuously scan its surroundings. In the disclosed
system, a base station broadcasts a list of services of-
fered by certain service offering devices, receives a re-
quest from a device that wants to use a certain one of
these services and transmits a message to this device
and at least one of the service offering devices in order
to link them to each other.
[0004] A drawback of this system is that it is not suited
for wearable devices. Wearable devices are typically only
able to connect wirelessly to nearby mobile devices, e.g.
using Bluetooth, and are not able to receive information
from or transmit information to base stations. Device-to-
device communication involving wearable devices is of-
ten limited to short range communication only and if not,
then short range communication is often preferred, e.g.
for battery consumption reasons. As a result, these wear-
able devices are only able to communicate with devices,
e.g. servers, in their direct vicinity.
[0005] WO 2015/044677 A1 relates to methods and
systems for providing context-sensitive information to a
mobile device, particular location-based information or
the like. Specifically, it relates to a distributed system that
can use existing devices to send and receive context-
sensitive information. In particular, it relates to a method
and system of providing context-sensitive information to
a user of a mobile device comprising: transmitting from
a tag attached to a moveable object via a wireless pro-
tocol a unique identifier to a mobile device; determining
a measure of location of the mobile device and/or tag;
and providing from a server information for display on
the mobile device based on both the unique identifier and
the measure of location.
[0006] US 2013/321129 A1 discloses a method for
managing mobile assets that includes initially certifying
a physical existence and location of a mobile asset. The
certifying includes receiving certification information

about the location and data representing the physical ex-
istence of the mobile asset into a database. After certifi-
cation, interrogation information is received into the da-
tabase. The interrogation information includes read in-
formation from an electronically readable tag associated
with the mobile asset, user-entered information about at
least one of an instant location of the mobile asset and
user-entered data representing the physical existence of
the mobile asset, and geolocation information of the read-
er. At least one of the instant location and the user-en-
tered data representing the physical existence of the mo-
bile asset is validated by cross-referencing the certifica-
tion information and the interrogation information to iden-
tify any discrepancies. The absence of discrepancies in-
dicates a positive validation and the presence of any dis-
crepancies indicates a negative validation.
[0007] WO 2015/149107 discloses a system compris-
ing a plurality of wireless tags, each associated with a
respective asset; a plurality of mobile device software
applications, each executed by a respective mobile de-
vice and adapted to detect the wireless tags when the
respective mobile device is within wireless communica-
tions range of the wireless tags; and a database software
application executed by a computer system and adapted
to store data relating to the plurality of wireless tags and
the assets associated with the wireless tags. The plurality
of mobile device software applications is adapted to
cause a respective mobile device to transmit data to the
database software application in response to detection
of the plurality of wireless tags. The transmitted data com-
prises a substantially unique identifier of a detected wire-
less tag and a location of the respective mobile device.

Summary of the invention

[0008] The invention is defined by the appended
claims. It is a first example to provide a mobile device,
which enables more devices to transmit information to
wireless devices that can only communicate over a short
range or that prefer communicating over a short range.
[0009] It is a second example to provide a device host-
ing a device registry, which enables more devices to
transmit information to wireless devices that can only
communicate over a short range or that prefer commu-
nicating over a short range.
[0010] It is a third example to provide a device for trans-
mitting information, which enables more devices to trans-
mit information to wireless devices that can only commu-
nicate over a short range or that prefer communicating
over a short range.
[0011] It is a fourth example to provide a wireless de-
vice, which enables more devices to transmit information
to wireless devices that can only communicate over a
short range or that prefer communicating over a short
range.
[0012] It is a fifth example to provide a method of con-
necting to a wireless device, which enables more devices
to transmit information to wireless devices that can only

1 2 



EP 3 403 430 B1

3

5

10

15

20

25

30

35

40

45

50

55

communicate over a short range or that prefer commu-
nicating over a short range.
[0013] It is a sixth example to provide a method of reg-
istering wireless devices, which enables more devices
to transmit information to wireless devices that can only
communicate over a short range or that prefer commu-
nicating over a short range.
[0014] It is a seventh example to provide a method of
transmitting information, which enables more devices to
transmit information to wireless devices that can only
communicate over a short range or that prefer commu-
nicating over a short range.
[0015] It is an eighth example to provide a method of
connecting to a mobile device, which enables more de-
vices to transmit information to wireless devices that can
only communicate over a short range or that prefer com-
municating over a short range.
[0016] According to the invention, the first example is
realized in that the mobile device comprises at least one
receiver, at least one transmitter, storage means, and a
processor configured to use said at least one receiver to
determine that a wireless device has newly connected
to said mobile device, to store or update a profile corre-
sponding to said wireless device on said storage means,
to use said at least one transmitter to transmit first infor-
mation to at least one device registry, said first informa-
tion comprising an identifier of said wireless device, to
use said at least one receiver to determine that a status
of said wireless device has changed to a new status, to
update or remove said profile stored on said storage
means if said status of said wireless device has changed
to said new status, and to use said at least one transmitter
to transmit second information to said at least one device
registry if said status of said wireless device has changed
to said new status, said second information comprising
said identifier of said wireless device and said new status.
[0017] The wireless device may be, for example, a
body area network (BAN) client, e.g. a wearable device.
The mobile device may be a mobile phone, a tablet or a
component of a car, for example. The mobile device does
not necessarily have a user interface: the mobile device
may only communicate with other devices (machine-to-
machine communication). The device registry may be
installed on a dedicated server, on a server that wants
to transmit information to the wireless device, or on an-
other device that wants to transmit information to the wire-
less device. The identifier of the wearable device only
needs to be unique on the mobile device, but may be
further unique on a higher level or even globally unique.
The identifier of the wireless device may be a (e.g. Blue-
tooth) device ID provided by the wireless device, for ex-
ample. The at least one receiver may comprise multiple
receivers and the at least one transmitter may comprise
multiple transmitters, e.g. because different radio tech-
nologies are used to communicate to the device registry
than to the wireless device. The at least one receiver and
the at least one transmitter may use Wireless LAN tech-
nology, e.g. Wi-Fi, or cellular communication technology,

such as GPRS, CDMA, UMTS and/or LTE, to communi-
cate with the device registry and the device for transmit-
ting information, for example. The at least one receiver
and the at least one transmitter may use BAN/PAN tech-
nologies such as Bluetooth (Low Energy), NFC, ZigBee
and LTE Proximity Services (including LTE D2D) to com-
municate with the wireless devices, for example.
[0018] By introducing a device registry which servers
and other devices can consult in order to determine which
wireless, e.g. wearable, devices they can or should con-
tact in relation to a certain service and by giving the mobile
devices to which wearable devices connect the respon-
sibility for ensuring that this device registry is up to date,
more devices are able to transmit information to these
wireless devices via the mobile device. This is especially
beneficial for wireless devices that can only communicate
over a short range, although wireless devices that are
able to connect to the Internet without the mobile device,
e.g. by communicating via a mobile network by them-
selves, may also be able to benefit from the device reg-
istry and may connect to the Internet less often as a result.
The mobile device may passively monitor the wireless
device’s communication frequency (or frequencies) or
may actively try to poll the wireless device, e.g. in order
to determine whether it is still present (and therefore con-
nected to the mobile device), for example.
[0019] The invention allows a server to send software
updates to wireless devices that are registered in a cer-
tain device registry, for example. The invention further
allows (wireless) devices to find each other to provide
multi-user services, for example. An example can be
wireless game consoles used to play multi-user games.
In this case, a device registry may be associated with a
single game (title) or with multiple games, e.g. of the
same company. Another example can be a physician us-
ing an analytic device (or application on a device) to read
health data from the sensors that a patient is wearing.
[0020] Said processor of said mobile device may be
further configured to use an identifier of said wireless
device to determine at least one address of said at least
one device registry from associations between wireless
devices and device registries stored on said storage
means. The at least one address may comprise an IP
address or a globally unique mobile identity, for example.
By using these associations stored on the mobile device,
the mobile device can be used to specify and control
which devices can transmit information to the wireless
devices connected to the mobile device. As each device
registry may be associated with one or more devices,
e.g. servers, selecting which registry to update controls
which devices can find (and transmit information to) the
connected wireless devices. The identifier of the wireless
device may be the same identifier as is sent to the device
registry.
[0021] The mobile device can thus have a list of reg-
istries that it needs to update. This list may be configured
by the owner of the mobile device and/or wireless device.
Typically, not all wireless devices connected to the same
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mobile device will be listed in the same registry, because
different wireless devices want to receive information
from different devices. Typically, each wireless device
will be associated with a different list of registries. For
example, information from one wireless device (e.g. heart
rate monitor) is sent to one list of registries and informa-
tion from a game console is sent to another list of regis-
tries. The list may also contain information about which
part of the additional status information (additionally to
the wireless device being connected or not) is sent to
which registry. Different wireless devices may have dif-
ferent status information that they can share. For exam-
ple, a wireless headset has different status information,
e.g. sound level, than a temperature sensor or a wire-
lessly connected toy.
[0022] Said processor of said mobile device may be
further configured to use an identifier of said wireless
device to determine whether to transmit said second in-
formation to said at least one device registry from asso-
ciations between wireless devices and device registries
stored on said storage means. This allows users of wear-
able devices to manage/control which device registries,
and devices, e.g. servers, will be updated with informa-
tion about the status of the wireless device. In general,
it may be advantageous to update multiple registries. On
the other hand, the user of the wireless device may want
to have control over the distribution of status information,
for example because of privacy concerns. The identifier
of the wireless device may be the same identifier as is
sent to the device registry.
[0023] Said processor of said mobile device may be
configured to use said at least one receiver to determine
that said wireless device is no longer connected to said
mobile device, to update or remove said profile stored
on said storage means if said wireless device is no longer
connected to said mobile device, and to use said at least
one transmitter to transmit said second information to
said device registry if said wireless device is no longer
connected to said mobile device, said new status of said
second information informing said at least one device
registry that said wireless device is no longer connected
to said mobile device. An important status change is the
wireless device no longer being connected. As an alter-
native to informing the device registry that the wireless
device is no longer connected to the mobile device, the
device registry may be able to conclude this from the
mobile device not informing the device registry that the
wireless device is still connected to the mobile device.
[0024] Said processor of said mobile device may be
further configured to use said at least one receiver to
receive information from a device for transmitting infor-
mation, said information comprising an identifier of a
wireless device and further comprising at least one of
data and a request, to determine from profiles stored on
said storage means whether said wireless device is cur-
rently connected to said mobile device, and to use said
at least one transmitter to transmit said at least one of
said data and said request to said wireless device if said

wireless device is determined to be currently connected
to said mobile device. Although the wireless device will
often still be connected to the mobile device when the
mobile device receives information for the wireless de-
vice, because the mobile device keeps the device registry
up to date, the mobile device may confirm this with the
storage means before forwarding the information, for ex-
ample. If the mobile device turns out to no longer be con-
nected to the wireless device, the mobile device may
cache the information intended for the wireless device
until it reconnects. This is advantageous for some forms
of information that do not have to be delivered within an
immediate time constraint (e.g. software/firmware up-
dates). The mobile device may further check whether the
device for transmitting information is allowed to transmit
information to this particular wireless device.
[0025] Said processor of said mobile device may be
further configured to use said at least one receiver to
receive registry information from said wireless device and
to determine at least one address of at least one of said
at least one device registry based on said registry infor-
mation. The registry information may comprise, for ex-
ample, an address of a device registry and/or a wireless
device identity that can be used to determine an address
of a device registry (e.g. based on a domain name). A
heart rate sensor may transmit to the mobile device the
identifier or address of a device, e.g. a server, that ana-
lyzes the heart rate of the wearer over time and that pro-
vides feedback to the wearer, for example.
[0026] Said mobile device may further comprise an in-
terface configured to allow at least one of a user of said
mobile device and an application running on said mobile
device to associate said wireless device with at least one
identifier of at least one of said at least one device reg-
istry, said at least one identifier comprising at least one
address of said at least one of said at least one device
registry or allowing said mobile device to obtain at least
one address of said at least one of said at least one device
registry. For example, if the wireless device does not
transmit this identifier or this address to the mobile de-
vice, a user may be able to configure this himself, e.g.
using a touchscreen of the mobile device. Alternatively,
the user may use an application on the mobile phone to
find and/or configure this identifier. An application run-
ning on the mobile device may allow the user of the mobile
device to associate the wireless device with the at least
one identifier of at least one of the at least one device
registry, but the application might alternatively use other
logic to make this association. For example, the applica-
tion may be a network gaming app that allows the user
to find other players and then subsequently provides the
device registry addresses associated with the selected
other players.
[0027] Said mobile device may further comprise an in-
terface configured to allow at least one of a user of said
mobile device and an application running on said mobile
device to specify which devices are allowed to transmit
information to said wireless device. This allows users of
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wearable devices to manage/control which devices, e.g.
servers, can communicate with the wearable devices,
which is normally not possible due to the limited user
interfaces of the wearable devices. A user will typically
not associate a wireless device with a device registry that
is not used by a device that transmits information that
the user is interested in. However, a device registry may
be used by both devices that transmit information that
the user is interested in and devices that do not transmit
information that the user is interested in. The mobile de-
vice only needs to forward information that the user is
interested in, received from such a device registry, to the
wireless device.
[0028] Said transmitter may be configured to transmit
said first information and said second information over a
cellular communication network. This allows the mobile
device to update the device registry even when the user
of the mobile device is travelling.
[0029] According to the second example, the device
hosting the device registry comprises at least one receiv-
er, at least one transmitter and a processor configured
to use said at least one receiver to receive first informa-
tion from a mobile device, said first information compris-
ing an identifier of a wireless device connected to said
mobile device, to store or update a profile comprising
said identifier of said wireless device on a storage facility,
said profile enabling a device for transmitting information
to transmit information to said mobile device, to use said
at least one receiver to receive a request from a device
for transmitting information, said request requesting said
device registry to transmit at least part of at least one
profile to said device for transmitting information, to ob-
tain said at least one profile from said storage facility, to
use said at least one transmitter to transmit said at least
part of said at least one profile to said device for trans-
mitting information, to use said at least one receiver to
receive second information from said mobile device, said
second information comprising said identifier of said wire-
less device and a new status of said wireless device, and
to update or remove said profile stored on said storage
facility upon receiving said second information. The pro-
file may further store one or more identifiers of the serv-
ice(s) for which the wireless device wants receive infor-
mation. This is beneficial if a single device registry is used
by/for multiple services, for example.
[0030] Said request may comprise at least one identi-
fier identifying said at least one profile and/or may com-
prise at least one criterion allowing said device registry
to obtain profiles matching said at least one criterion from
said storage facility.
[0031] According to the third example, the device for
transmitting information comprises at least one transmit-
ter and a processor configured to obtain at least one pro-
file from at least one device registry, said at least one
profile comprising at least one identifier of at least one
wireless device connected to at least one mobile device
and said at least one profile enabling said device for
transmitting information to transmit information to said at

least one mobile device, and to use said at least one
transmitter and said at least one profile to transmit infor-
mation to said at least one mobile device, said information
comprising at least one identifier of at least one wireless
device connected to a mobile device to which said infor-
mation is transmitted and further comprising at least one
of data and a request.
[0032] Said processor of said device for transmitting
information may be configured to obtain said at least one
profile corresponding to at least one identifier and/or
matching at least one criterion from said device registry.
Although the request may be for all profiles in device
registry, this is not always desirable. A device may want
to transmit information only to specific wireless devices
or to a specific category of wireless devices, for example.
If a single device registry is used for multiple services,
e.g. for multiple games, a device for transmitting infor-
mation may only want to obtain profiles relevant for one
of these services, for example.
[0033] According to the fourth example, the wireless
device comprises a transmitter and a processor config-
ured to use said transmitter to connect to a mobile device
and to use said transmitter to transmit device registry
information to said mobile device, said device registry
information allowing said mobile device to determine at
least one address of at least one device registry, said at
least one device registry being used for transmitting in-
formation to a plurality of wireless devices. The device
registry may also be used to transmit information to wired
devices.
[0034] According to the fifth example, the method of
connecting to a wireless device comprises the steps of
using at least one receiver to determine that a wireless
device has newly connected to a mobile device, storing
or updating a profile corresponding to said wireless de-
vice on a storage means, using at least one transmitter
to transmit first information to at least one device registry,
said first information comprising an identifier of said wire-
less device, using said at least one receiver to determine
that a status of said wireless device has changed to a
new status, updating or removing said profile stored on
said storage means if said status of said wireless device
has changed to said new status, and using said at least
one transmitter to transmit second information to said at
least one device registry if said status of said wireless
device has changed to said new status, said second in-
formation comprising said identifier of said wireless de-
vice and said new status. Said method may be performed
by software running on a programmable device. This soft-
ware may be provided as a computer program product.
[0035] The method may further comprise the step of
using an identifier of said wireless device to determine
at least one address of said at least one device registry
from associations between wireless devices and device
registries stored on said storage means.
[0036] The method may further comprise the step of
using an identifier of said wireless device to determine
whether to transmit said second information to said at
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least one device registry from associations between wire-
less devices and device registries stored on said storage
means.
[0037] The step of using said at least one receiver to
determine that a status of said wireless device has
changed to a new status may comprise using said at least
one receiver to determine that said wireless device is no
longer connected to said mobile device, said step of up-
dating or removing said profile stored on said storage
means if said status of said wireless device has changed
to said new status may comprise updating or removing
said profile stored on said storage means if said wireless
device is no longer connected to said mobile device, and
the step of using said at least one transmitter to transmit
second information to said at least one device registry if
said status of said new wireless device has changed to
said new status may comprise using said at least one
transmitter to transmit said second information to said
device registry if said wireless device is no longer con-
nected to said mobile device, said new status of said
second information informing said at least one device
registry that said wireless device is no longer connected
to said mobile device.
[0038] The method may further comprise the steps of
using said at least one receiver to receive information
from a device for transmitting information, said informa-
tion comprising an identifier of a wireless device and fur-
ther comprising at least one of data and a request, de-
termining from profiles stored on said storage means
whether said wireless device is currently connected to
said mobile device, and using said at least one transmitter
to transmit said at least one of said data and said request
to said wireless device if said wireless device is deter-
mined to be currently connected to said mobile device.
[0039] The method may further comprise the steps of
using said at least one receiver to receive registry infor-
mation from said wireless device and determining at least
one address of at least one of said at least one device
registry based on said registry information.
[0040] The method may further comprise the step of
allowing at least one of a user of said mobile device and
an application running on said mobile device to associate
said wireless device with an identifier of at least one of
said at least one device registry, said identifier compris-
ing an address of said at least one of said at least one
device registry or allowing said mobile device to obtain
an address of said at least one of said at least one device
registry.
[0041] The method may further comprise the step of
allowing at least one of a user of said mobile device and
an application running on said mobile device to specify
which devices are allowed to send information to said
wireless device.
[0042] Said at least one transmitter may be configured
to transmit said first information and said second infor-
mation over a cellular communication network.
[0043] According to the sixth example, the method of
registering wireless devices comprises the steps of using

at least one receiver to receive first information from a
mobile device, said first information comprising an iden-
tifier of a wireless device connected to said mobile device,
storing or updating a profile comprising said identifier of
said wireless device on a storage facility, said profile en-
abling a device for transmitting information to transmit
information to said mobile device, using said at least one
receiver to receive a request from a device for transmit-
ting information, said request requesting transmission of
at least part of at least one profile to said device for trans-
mitting information, obtaining said at least one profile
from said storage facility, using at least one transmitter
to transmit said at least part of said at least one profile
to said device for transmitting information, using said at
least one receiver to receive second information from
said mobile device, said second information comprising
said identifier of said wireless device connected to said
mobile device and a new status of said wireless device,
and updating or removing said profile stored on said stor-
age facility upon receiving said second information. Said
method may be performed by software running on a pro-
grammable device. This software may be provided as a
computer program product.
[0044] According to the seventh example, the method
of transmitting information comprises the steps of obtain-
ing at least one profile from at least one device registry,
said at least one profile comprising at least one identifier
of at least one wireless device connected to at least one
mobile device and enabling a device for transmitting in-
formation to transmit information to said at least one mo-
bile device, and using at least one transmitter and said
at least one profile to transmit information to said at least
one mobile device, said information comprising at least
one identifier of at least one wireless device connected
to a mobile device to which said information is transmitted
and further comprising at least one of data and a request.
Said method may be performed by software running on
a programmable device. This software may be provided
as a computer program product.
[0045] Said step of obtaining at least one profile from
at least one device registry may comprise obtaining at
least one profile corresponding to at least one identifier
and/or matching at least one criterion from said device
registry.
[0046] According to the eighth example, the method of
connecting to a mobile device comprises the steps of
using a transmitter to connect to a mobile device and
using said transmitter to transmit device registry informa-
tion to said mobile device, said device registry informa-
tion allowing said mobile device to determine at least one
address of at least one device registry, said at least one
device registry being used for transmitting information to
a plurality of wireless devices. Said method may be per-
formed by software running on a programmable device.
This software may be provided as a computer program
product.
[0047] Moreover, a computer program for carrying out
the methods described herein, as well as a non-transitory
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computer readable storage-medium storing the compu-
ter program are provided. A computer program may, for
example, be downloaded by or uploaded to an existing
device or be stored upon manufacturing of these sys-
tems.
[0048] A non-transitory computer-readable storage
medium stores at least one software code portion, the
software code portion, when executed or processed by
a computer, being configured to perform executable op-
erations comprising: using at least one receiver to deter-
mine that a wireless device has newly connected to a
mobile device, storing or updating a profile corresponding
to said wireless device on a storage means, using at least
one transmitter to transmit first information to at least one
device registry, said first information comprising an iden-
tifier of said wireless device, using said at least one re-
ceiver to determine that a status of said wireless device
has changed to a new status, updating or removing said
profile stored on said storage means if said status of said
wireless device has changed to said new status, and us-
ing said at least one transmitter to transmit second infor-
mation to said at least one device registry if said status
of said wireless device has changed to said new status,
said second information comprising said identifier of said
wireless device and said new status.
[0049] The same or a different non-transitory compu-
ter-readable storage medium stores at least one software
code portion, the software code portion, when executed
or processed by a computer, being configured to perform
executable operations comprising: using at least one re-
ceiver to receive first information from a mobile device,
said first information comprising an identifier of a wireless
device connected to said mobile device, storing or up-
dating a profile comprising said identifier of said wireless
device on a storage facility, said profile enabling a device
for transmitting information to transmit information to said
mobile device, using said at least one receiver to receive
a request from a device for transmitting information, said
request requesting transmission of at least part of at least
one profile to said device for transmitting information, ob-
taining said at least one profile from said storage facility,
using at least one transmitter to transmit said at least part
of said at least one profile to said device for transmitting
information, using said at least one receiver to receive
second information from said mobile device, said second
information comprising said identifier of said wireless de-
vice connected to said mobile device and a new status
of said wireless device, and updating or removing said
profile stored on said storage facility upon receiving said
second information.
[0050] The same or a different non-transitory compu-
ter-readable storage medium stores at least one software
code portion, the software code portion, when executed
or processed by a computer, being configured to perform
executable operations comprising: obtaining at least one
profile from at least one device registry, said at least one
profile comprising at least one identifier of at least one
wireless device connected to at least one mobile device

and enabling a device for transmitting information to
transmit information to said at least one mobile device,
and using at least one transmitter and said at least one
profile to transmit information to said at least one mobile
device, said information comprising at least one identifier
of at least one wireless device connected to a mobile
device to which said information is transmitted and further
comprising at least one of data and a request.
[0051] The same or a different non-transitory compu-
ter-readable storage medium stores at least one software
code portion, the software code portion, when executed
or processed by a computer, being configured to perform
executable operations comprising: using a transmitter to
connect to a mobile device and using said transmitter to
transmit device registry information to said mobile device,
said device registry information allowing said mobile de-
vice to determine at least one address of at least one
device registry, said at least one device registry being
used for transmitting information to a plurality of wireless
devices.
[0052] As will be appreciated by one skilled in the art,
aspects of the present invention may be embodied as a
device, a method or a computer program product. Ac-
cordingly, aspects of the present invention may take the
form of an entirely hardware embodiment, an entirely
software embodiment (including firmware, resident soft-
ware, micro-code, etc.) or an embodiment combining
software and hardware aspects that may all generally be
referred to herein as a "circuit," "module" or "system."
Functions described in this disclosure may be implement-
ed as an algorithm executed by a processor/microproc-
essor of a computer. Furthermore, aspects of the present
invention may take the form of a computer program prod-
uct embodied in one or more computer readable medi-
um(s) having computer readable program code embod-
ied, e.g., stored, thereon.
[0053] Any combination of one or more computer read-
able medium(s) may be utilized. The computer readable
medium may be a computer readable signal medium or
a computer readable storage medium. A computer read-
able storage medium may be, for example, but not limited
to, an electronic, magnetic, optical, electromagnetic, in-
frared, or semiconductor system, apparatus, or device,
or any suitable combination of the foregoing. More spe-
cific examples of a computer readable storage medium
may include, but are not limited to, the following: an elec-
trical connection having one or more wires, a portable
computer diskette, a hard disk, a random access memory
(RAM), a read-only memory (ROM), an erasable pro-
grammable read-only memory (EPROM or Flash mem-
ory), an optical fiber, a portable compact disc read-only
memory (CD-ROM), an optical storage device, a mag-
netic storage device, or any suitable combination of the
foregoing. In the context of the present invention, a com-
puter readable storage medium may be any tangible me-
dium that can contain, or store, a program for use by or
in connection with an instruction execution system, ap-
paratus, or device.
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[0054] A computer readable signal medium may in-
clude a propagated data signal with computer readable
program code embodied therein, for example, in base-
band or as part of a carrier wave. Such a propagated
signal may take any of a variety of forms, including, but
not limited to, electro-magnetic, optical, or any suitable
combination thereof. A computer readable signal medi-
um may be any computer readable medium that is not a
computer readable storage medium and that can com-
municate, propagate, or transport a program for use by
or in connection with an instruction execution system,
apparatus, or device.
[0055] Program code embodied on a computer read-
able medium may be transmitted using any appropriate
medium, including but not limited to wireless, wireline,
optical fiber, cable, RF, etc., or any suitable combination
of the foregoing. Computer program code for carrying
out operations for aspects of the present invention may
be written in any combination of one or more program-
ming languages, including an object oriented program-
ming language such as Java(TM), Smalltalk, C++ or the
like and conventional procedural programming languag-
es, such as the "C" programming language or similar pro-
gramming languages. The program code may execute
entirely on the user’s computer, partly on the user’s com-
puter, as a stand-alone software package, partly on the
user’s computer and partly on a remote computer, or en-
tirely on the remote computer or server. In the latter sce-
nario, the remote computer may be connected to the us-
er’s computer through any type of network, including a
local area network (LAN) or a wide area network (WAN),
or the connection may be made to an external computer
(for example, through the Internet using an Internet Serv-
ice Provider).
[0056] Aspects of the present invention are described
below with reference to flowchart illustrations and/or
block diagrams of methods, apparatus (systems), and
computer program products according to embodiments
of the present invention. It will be understood that each
block of the flowchart illustrations and/or block diagrams,
and combinations of blocks in the flowchart illustrations
and/or block diagrams, can be implemented by computer
program instructions. These computer program instruc-
tions may be provided to a processor, in particular a mi-
croprocessor or a central processing unit (CPU), of a
general purpose computer, special purpose computer,
or other programmable data processing apparatus to pro-
duce a machine, such that the instructions, which exe-
cute via the processor of the computer, other program-
mable data processing apparatus, or other devices cre-
ate means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks.
[0057] These computer program instructions may also
be stored in a computer readable medium that can direct
a computer, other programmable data processing appa-
ratus, or other devices to function in a particular manner,
such that the instructions stored in the computer readable
medium produce an article of manufacture including in-

structions which implement the function/act specified in
the flowchart and/or block diagram block or blocks.
[0058] The computer program instructions may also
be loaded onto a computer, other programmable data
processing apparatus, or other devices to cause a series
of operational steps to be performed on the computer,
other programmable apparatus or other devices to pro-
duce a computer implemented process such that the in-
structions which execute on the computer or other pro-
grammable apparatus provide processes for implement-
ing the functions/acts specified in the flowchart and/or
block diagram block or blocks.
[0059] The flowchart and block diagrams in the figures
illustrate the architecture, functionality, and operation of
possible implementations of devices, methods and com-
puter program products according to various embodi-
ments of the present invention. In this regard, each block
in the flowchart or block diagrams may represent a mod-
ule, segment, or portion of code, which comprises one
or more executable instructions for implementing the
specified logical function(s). It should also be noted that,
in some alternative implementations, the functions noted
in the blocks may occur out of the order noted in the
figures. For example, two blocks shown in succession
may, in fact, be executed substantially concurrently, or
the blocks may sometimes be executed in the reverse
order, depending upon the functionality involved. It will
also be noted that each block of the block diagrams
and/or flowchart illustrations, and combinations of blocks
in the block diagrams and/or flowchart illustrations, can
be implemented by special purpose hardware-based
systems that perform the specified functions or acts, or
combinations of special purpose hardware and computer
instructions.

Brief description of the Drawings

[0060] These and other aspects of the invention are
apparent from and will be further elucidated, by way of
example, with reference to the drawings, in which:

• Fig. 1 shows a person wearing wireless devices and
carrying a mobile device of the invention;

• Fig. 2 is a block diagram of a body/personal area
network comprising the devices of Fig.1 ;

• Fig. 3 is a block diagram of a first embodiment of the
system of the invention;

• Fig. 4 is a block diagram of a second embodiment
of the system of the invention;

• Fig. 5 is a block diagram of a third embodiment of
the system of the invention;

• Fig. 6 is a block diagram of a fourth embodiment of
the system of the invention;
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• Fig. 7 is a block diagram of a fifth embodiment of the
system of the invention;

• Fig. 8 is a flow diagram of an embodiment of the
method of registering wireless devices of the inven-
tion;

• Fig. 9 is a flow diagram of an embodiment of one of
the steps of Fig.8;

• Fig. 10 is a flow diagram of an embodiment of a meth-
od of transmitting information of the invention;

• Fig. 11 is a flow diagram of an embodiment of a meth-
od of configuring the mobile device of the invention;

• Fig. 12 is a block diagram of the mobile device of the
invention;

• Fig. 13 is a block diagram of the device hosting the
device registry of the invention;

• Fig. 14 is a block diagram of the device for transmit-
ting information of the invention;

• Fig. 15 is a block diagram of the wireless device of
the invention;

• Fig. 16 is a block diagram of an exemplary cellular
telecommunication system used in an embodiment
of the system of the invention; and

• Fig. 17 is a block diagram of an exemplary data
processing system for performing the methods of the
invention.

[0061] Corresponding elements in the drawings are
denoted by the same reference numeral.

Detailed description of the Drawings

[0062] The invention relates to a mobile device 1 and
at least one wireless device connected to the mobile de-
vice 1. The wireless device may be a wearable device,
for example. Fig.1 shows two wearable devices connect-
ed to the mobile device 1: virtual reality glasses 3a and
a smart watch 3b. The wearable devices are worn by a
person 5. Other examples of wearable devices are aug-
mented reality glasses, earphones, a hearing aid, a glu-
cose sensor, a body temperature sensor, a blood pres-
sure sensor, an insulin pump, a heart rate sensor, a GPS
sensor and an accelerometer. A mobile device and wear-
able devices connected to it are often called a Body Area
Network (BAN).
[0063] Alternatively, wireless devices may be other de-
vices communicating with a mobile device. A wireless
device may be a car that connects to the mobile device
of the driver, for example. Or the wireless device may be

a device nearby the mobile device, e.g. a light sensor, a
home control device, a (HiFi) music streaming device, or
a TV. The wireless device may also be a device that the
user may carry, use or interact with only occasionally and
are connected to his/her mobile device only occasionally,
e.g. a game console, a wireless toy, a wireless keyboard,
a tablet, a screen, a beamer, or a musical instrument.
The wider set of mobile device and wireless devices that
are connected to it are often called a Personal Area Net-
work (PAN).
[0064] Fig. 2 shows a schematic representation of a
BAN or PAN 7. Like the virtual reality glasses 3a and the
smart watch 3b, a third wireless device 3c and a fourth
wireless device 3d are also connected to the mobile de-
vice 1. All these wireless devices may use the same wire-
less technology to connect to the mobile device 1, but
some or all of these wireless devices may also use dif-
ferent wireless technologies. Examples of existing wire-
less technologies that can be used are Bluetooth (Low
Energy), ZigBee and Near Field Communication (NFC).
In the future, it may be possible to use wireless technol-
ogies such as LTE Proximity Services (including LTE
D2D), for example.
[0065] The wireless devices 3a-d can only communi-
cate over short range or prefer communicating over short
range. In order to allow them to receive information, e.g.
(service) data and/or requests, this information is routed
via the mobile device 1. Fig. 3 shows a first embodiment
of the system of the invention in which a LAN terminal
13a wants to transmit information relating to a certain
service, e.g. a certain game, to the virtual reality glasses
3a. In order to determine which wearable devices want
to or are able to receive information, the LAN terminal
13a consults a device registry 14 hosted on a device 15.
In this embodiment, the device 15 hosting the device reg-
istry 14 is located in the same local area network (LAN)
17 as the mobile device 1 and the LAN terminal 13a. The
LAN 17 further comprises a further mobile device 16. The
mobile device 1, the LAN terminal 13a, the device 15
hosting the device registry 14 and the further mobile de-
vice 16 are all connected to a network switch/router 11.
The mobile device 1 and the network switch/router 11
may communicate via Wi-Fi, for example.
[0066] In the second embodiment of the system of the
invention shown in Fig.4, a server 13b wants to transmit
information relating to a certain service to the virtual re-
ality glasses 3a. Both the server 13b and the device 15
hosting the device registry 14 are located somewhere
else on the Internet in a LAN 22. The LAN 17 and the
LAN 22 are connected to each other via Internet back-
bone 21. The LAN 17 is connected to the Internet back-
bone 21 via network switch/router 11. A similar network
switch/router is present in LAN 22 (not shown).
[0067] In the third embodiment of the system of the
invention shown in Fig.5, the server 13b is part of a cel-
lular communication network 24. The cellular communi-
cation network 24 is connected to the Internet backbone
21 via a mobile network operator (MNO) Gateway 23.
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Furthermore, in this embodiment, there is no separate
device 15 hosting the device registry 14, but the device
registry 14 has been installed on the server 13b instead.
[0068] In the fourth embodiment of the system of the
invention shown in Fig.6, not only the server 13b is part
of the cellular communication network 24, but also the
mobile device 1, the server 13b, the device 15 hosting
the device registry 14 and the further mobile device 16
are part of the cellular communication network 24. The
mobile device 1 and the further mobile device 16 connect
to the cellular communication network 24 via a base sta-
tion 27. The server 13b and the device 15 hosting the
device registry 14 connect to the cellular communication
network 24 via a gateway/router 25, e.g. a Packet Data
Network (PDN) Gateway.
[0069] The mobile device 1 may have a formal identity
in the cellular communication network 24. The mobile
device 1 may e.g. comprise an International Mobile
Equipment Identity (IMEI), an International Mobile Sub-
scriber Identity (IMSI) or an MSISDN. The mobile device
1 may comprise a Subscriber Identity Module, (SIM),
UMTS Subscriber Identity Module (USIM) or IMS Sub-
scriber Identity Module (ISIM). The mobile device 1 may
also comprise a secure storage space for identity cre-
dentials, such as the Universal Integrated Circuit Card
(UICC). The mobile device 1 may comprise a 3G/4G/5G
radio interface.
[0070] Fig. 7 shows a fifth embodiment of the system
of the invention. In the embodiment of Fig. 7, the device
registry 14 has been installed on the server 13b. Further-
more, the server 13b is part of LAN 22, like in the second
embodiment shown in Fig.4. However, instead of being
part of LAN 17 and connecting to the Internet backbone
21 via network switch/router 11, the mobile device 1 con-
nects to the base station 27 of the cellular communication
network 24, like in the fourth embodiment shown in Fig.6.
[0071] The flow diagram of Fig. 8 illustrates how wire-
less device 3 is registered in a device registry 14 by the
mobile device 1. A step 41 comprises the wireless device
3 using its transmitter to connect to the mobile device 1.
A step 51 comprises the mobile device 1 using its receiv-
er(s) to determine that the wireless device 3 has newly
connected to the mobile device 1, e.g. by receiving and
accepting a connection request of the wireless device 3.
A step 52 comprises the mobile device 1 storing or up-
dating a profile corresponding to the wireless device 3
on a storage means (e.g. updating if the profile already
exists and storing otherwise).
[0072] After an optional step 53, a step 55 comprises
the mobile device 1 using its transmitter(s) to transmit
first information to the device registry 14, the first infor-
mation comprising an identifier of the wireless device 3.
A step 81 comprises the (device hosting the) device reg-
istry 14 using its receiver(s) to receive the first information
from the mobile device 1. A step 83 comprises the (device
hosting the) device registry 14 storing or updating a pro-
file (e.g. updating if the profile already exists and storing
otherwise) comprising the identifier of the wireless device

3 on a storage facility, the profile enabling a device for
transmitting information to transmit information to the mo-
bile device 1. The profile can also include other types of
information, e.g. service discovery information (e.g. what
capabilities, services, measurement data can the wire-
less device 3 provide) and status information (e.g. what
is the temperature or are the lights on). This type of in-
formation may be requested from the wireless device 3
by a device after using the device registry 14, but it may
also be the mobile device 1 that receives this information
from the wireless device 3 and forwards it to the device
registry 14, which stores it in the profile.
[0073] The profile may comprise an identifier of the mo-
bile device 1, which enables the device for transmitting
information to communicate with the mobile device 1.
The device registry 14 may receive this identifier from
the mobile phone 1 as part of the first information or may
be able to derive it from the received first information,
e.g. from headers or trailers added by other network com-
ponents. Alternatively or additionally, the identifier of the
wireless device 3 may be unique. This allows the same
profile to be used and the wireless device 3 to be found
independent of which mobile device 1 it is connected to.
For example, if a service wants to send data/requests to
a particular heart rate monitor, it may want to do this
independently of which mobile device this heart rate mon-
itor is connected to. The heart rate monitor may be pro-
vided with a unique ID to make this possible.
[0074] The unique identifier of the wireless devices 3
may, for example, take the form of a cellular network
identifier such as an IMSI (e.g. including a Mobile Country
Code (MCC), and Mobile Network Code (MNC)) or MSIS-
DN (e.g. including a Country Code) or may take the form
of an IP/Internet based identifier/name (e.g. Uniform Re-
source Identifier - URI). When the wireless device 3 con-
nects to the mobile device 1, the mobile device 1 will
send an update to the device registry 14. This update will
include the unique identifier of the wireless device 3 and
preferably an identifier of the mobile device 1. The device
registry 14 may be a HSS (Home Subscriber Server) from
an operator / service provider that provides a subscription
to the wireless device 3, for example. The mobile device
1 may determine the address of the device registry 14
based on the identifier of the wireless device 3 (e.g. based
on the MCC+MNC or based on the domain name in the
URI). In an embodiment, signaling procedures are used
to send the update. For example, an LTE mobile phone
may send the update in a Non-Access Stratum (NAS)
signaling message to a Mobility Management Entity
(MME) in the Evolved Packet Core. The MME will then
use signaling procedures to further route the update to
the device registry 14 for the wireless device 3, e.g. using
similar procedures as used in the mobile network for rout-
ing area updates. The MCC and MNC or a domain name
can be used to find, and route to a particular HSS.
[0075] When a device 13 for transmitting information,
e.g. a server, wants to know how to contact a particular
wireless device 3 (not knowing which mobile device 1 it
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is connected to), it will send a request that includes the
unique identifier of the wireless device 3 to the device
registry 14 of the wireless device 3. The device 13 may
first resolve (e.g. the MCC+MNC or the domain name
included in) the unique identifier to find an address for
the device registry 14 of the wireless device 3. The device
13 may use a DNS server to resolve (part of) a URI of
the wireless device 3, for example. For instance, when
the URI of a wireless device 3 is "abc.xyz.com", the de-
vice 13 may use a DNS server to find the IP address of
a device registry 14 for the domain "xyz.com", or find the
IP address of a device registry 14 with the name "regis-
try.xyz.com". The device 13 may alternatively or addi-
tionally use signaling procedures to find the device reg-
istry 14 of the wireless device 3 (e.g. using an MME to
route the request).
[0076] After optional steps 43, 57 and 59, a step 61
comprises the mobile device 1 using its receiver(s) to
determine that a status of the wireless device 3 has
changed to a new status. A step 63 comprises the mobile
device 1 updating or removing the profile stored on the
storage means if the status of the wireless device 3 has
changed to the new status. For example, the mobile de-
vice 1 may remove the profile if the wireless device 3 is
determined to no longer be connected. Alternatively, the
mobile device 1 may wait with removing the profile until
the wireless device 3 has not connected to the mobile
device 1 for a certain period of time or until the user re-
moves the profile manually, for example. Or the mobile
device 1 may never remove the profile, for example. After
an optional step 65, a step 67 comprises the mobile de-
vice 1 using its transmitter(s) to transmit second informa-
tion to the device registry 14 if the status of the wireless
device 3 has changed to the new status, the second in-
formation comprising the identifier of the wireless device
3 and the new status. A step 85 comprises the (device
hosting the) device registry 14 using its receiver(s) to
receive the second information from the mobile device.
A step 87 comprises the (device hosting the) device reg-
istry 14 updating or removing the profile stored on the
storage facility upon receiving the second information. If
the new status informs the device registry 14 that the
wireless device 3 is no longer connected to the mobile
device 1, the profile may be updated with the status "dis-
connected" or the profile may be removed (and created
again when the wireless device 3 reconnects), for exam-
ple. Steps 61, 63, 67, 85 and 87 and optionally step 65
may be repeated multiple times, e.g. third information,
fourth information, etc. may be transmitted by the mobile
device 1 to the device registry 14.
[0077] The new status may relate to any parameter
associated with the wireless device 3. The status may
for example relate to a connection state of the wireless
device 3 indicating a state of the connection with the mo-
bile device 1, or to an operational state, such as "on" or
"off", or to an aspect that is specific to the wireless device
3, such as the temperature of a refrigerator, the heart
rate of a person wearing a heart rate monitor, or the vol-

ume of a sound system, or a state of a sensor device of
a security system, e.g. "motion detected" or "door
opened". Other examples of statuses are whether a lamp
is switched on or off or the preprogrammed washing cycle
of a washing machine. A status may also indicate control
/ service options for the wearable device 3, for example
parameters/switches that can be set or controlled, e.g.
whether the device has volume control, or whether the
hue of a light can be controlled, the intensity of the light
can be dimmed, whether a toy car has a horn that can
be sounded, or whether a lamp can only be switched
on/off. The control / service options may change over
time. For example, not all options on a washing machine
are operational when it is washing. Another example is
that a Smart Television might be indicated as a PVR (in
addition to being indicated as a television) once a hard
disk that it can use to record television broadcasts is con-
nected to a USB port. The control / service options may
thus be part of the status.
[0078] In an embodiment, the device registry 14 is not
(always) informed by the mobile device 1 when the mobile
device 1 determines that the wireless device 3 is no long-
er connected to the mobile device 1. Instead, the mobile
device 1 keeps sending information to the device registry
14 for connected wireless devices at a regular interval
(e.g. after polling connected wireless devices regularly
to see if they are still connected). If the wireless device
3 is no longer connected, the information will no longer
be sent to the device registry 14. The mobile device 1
and the device registry 14 may delete information if they
have become ’stale’ (i.e. are not refreshed recently).
[0079] Optional step 43 comprises the wireless device
3 using its transmitter to transmit device registry informa-
tion to the mobile device 1. The device registry informa-
tion allows the mobile device 1 to determine the address
of the device registry 14. The device registry information
may comprise an address of the device registry 14 or an
identifier of the wireless device 3, for example. The iden-
tifier of the wireless device 3 may comprise a domain
name or other part that can be resolved by the mobile
device 1 into an address of the device registry 14 by using
a DNS server for example. Optional step 57 comprises
the mobile device 1 receiving the device registry infor-
mation from the wireless device 3. The mobile device 1
determines the address of the device registry 14 based
on the registry information. The mobile device 1 may per-
form this determination in step 57 or in a later step. Op-
tional step 59 comprises the mobile device 1 storing at
least part of the device registry information on its storage
means, e.g. in the stored profiles.
[0080] Optional step 53 comprises the mobile device
1 using the identifier of the wireless device 3, e.g. a device
ID provided by the wireless device 3, to determine the
address(es) of the desired device registry or registries,
i.e. of device registry 14 in this case, from associations
between wireless devices and device registries stored
on the storage means. These associations may have
been stored in step 59 or may have been configured by
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the user of the mobile device 1, for example. Optional
step 53 may be performed between steps 52 and 55, for
example. Optional step 65 comprises the mobile device
1 using the identifier of the wireless device 3 to determine
whether to transmit the second information to the device
registry 14 from the associations between wireless de-
vices and device registries stored on the storage means.
Optional step 65 may be performed between steps 63
and 67, for example.
[0081] Step 61 may comprise three sub steps, see
Fig.9. A sub step 71 comprises the mobile device 1 using
its receiver(s) to regularly sense activity of connected
wireless devices, wireless device 3 in this case, on one
or more radio channels and/or to poll the connected wire-
less devices and check whether they respond. A sub step
73 comprises checking whether activity has been sensed
and/or information has been received recently, e.g. in a
certain time period Δt. The wireless device 3 is deter-
mined to no longer be connected to the mobile device 1
in sub step 75 if no activity has been sensed and/or in-
formation has been received recently in relation to the
wireless device 3. If activity of the wearable device 3 was
sensed and/or information, e.g. a response to a poll re-
quest, was received from the wearable device 3, sub step
71 is performed after sub step 73 instead of sub step 75.
[0082] The flow diagram of Fig. 10 illustrates how a
device 13, e.g. a server 13a, transmits information to a
wireless device 3, e.g. virtual reality glasses 3a, via a
mobile device 1 by first consulting a device registry 14.
Steps 91 and 93 comprise the device 13 obtaining at
least part of at least one profile from the device registry
14, the at least one profile including a profile comprising
an identifier of the wireless device 3 connected to the
mobile device 1 and enabling a device for transmitting
information to transmit information to the mobile device
1. Step 91 may comprise transmitting a request to a sep-
arate, e.g. dedicated, device 15 hosting the device reg-
istry 14 and step 93 may comprise receiving the response
to this request. Alternatively or additionally, step 91 may
comprise invoking a library function of the device registry
14 and step 93 may comprise receiving the results of this
function call if the device registry 14 is installed on the
device 13, for example. The device 13 may obtain the
profile by using/providing identifiers of the profiles (e.g.
identifiers of wireless devices and/or mobile devices) it
wants to obtain or by using/providing at least one criterion
which these profiles should match, e.g. a physical region
in which wireless devices and/or mobile devices should
be located.
[0083] When the device registry 14 is installed on a
separate device 15, a step 101 comprises the device 15
using its receiver(s) to receive a request from the device
13, the request requesting transmission of the at least
part of the at least one profile. A step 103 comprises the
device 15 obtaining the at least one profile from a storage
facility. A step 105 comprises the device 15 using its
transmitter(s) to transmit the at least part of the at least
one profile to the device 13. A step 93 comprises the

device 13 using its receiver(s) to receive the at least part
of the at least one profile from the device registry 14, i.e.
from device 15. When the device registry 14 is installed
on the device 13, function calls (and their responses)
may be used instead of transmissions, for example.
[0084] A step 95 comprises the device 13 using its
transmitter(s) and at least part of the profile to transmit
information to the mobile device 1, the information com-
prising an identifier of the wireless device 3 connected
to the mobile device 1 and further comprising at least one
of data and a request.
[0085] A step 111 comprises the mobile device 1 using
its receiver(s) to receive the information from the device
13. A step 113 comprises the mobile device 1 determining
from profiles stored on the storage means whether the
wireless device 3 is currently connected to the mobile
device 1. A step 115 comprises the mobile device 1 using
its transmitter(s) to transmit the at least one of the data
and the request to the wireless device 3 if the wireless
device 3 is determined to be currently connected to the
mobile device 1. A step 121 comprises the wireless de-
vice 3 receiving the information from the mobile device
1. If this information comprises a request (e.g. "switch
light on"), an optional step 123 comprises the wireless
device 3 transmitting a response (e.g. "light is on") to the
device 13 and an optional step 97 comprises the device
13 receiving the requested data from the wireless device
3.
[0086] An example of data requested by the device 13
is sensor data from a heart rate sensor that is connected
as a wireless device 3 to the mobile device 1 and is re-
motely monitored from the device 13. Another example
of data requested by the device 13 is a toy (small drone,
remotely controlled car, or rollerball) that is connected
as a wireless device 3 to the mobile device 1 and can be
controlled using a different device (e.g. belonging to a
friend of the owner of the toy). This way two remote
friends can do a race with two remotely controlled cars,
for example. One car would be controlled by the mobile
device 1. The other car would be controlled using another
mobile device. As another example, the device 13 may
be a server of a manufacturer of an air-conditioning unit.
If the mobile device 1 is at home, i.e. near the air-condi-
tioning unit, the manufacturer can send firmware/soft-
ware updates to the air-conditioning unit.
[0087] A user of the mobile device 1 or an application
running on the mobile device 1 may be able configure
the mobile device 1 in relation to the wireless device 3,
See Fig.11. A step 131 comprises the mobile device 1
allowing the user of the mobile device 1 or an application
running on the mobile device 1 to associate the wireless
device 3 with at least one identifier of at least one device
registry, e.g. an identifier of the device registry 14, the at
least one identifier comprising at least one address of
the at least one device registry or allowing the mobile
device to obtain at least one address of the at least one
device registry. For one or more of the device registries,
the user may further be able to define what information
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is sent to these device registries, e.g. he may not want
all status information may be sent to all registries. A step
133 comprises the mobile device 1 allowing a user of the
mobile device 1 or an application running on the mobile
device 1 to specify which devices are allowed to transmit
information to the wireless device 3. One or both of the
optional steps 131 and 133 may be performed, for ex-
ample. In the latter case, steps 131 and 133 may be per-
formed in any sequence or in parallel.
[0088] The mobile device 1 of the invention comprises
at least one receiver 151, at least one transmitter 153,
storage means 157 and a processor 150, see Fig.12.
The processor 150 is configured to use the at least one
receiver 151 to determine that a wireless device has new-
ly connected to the mobile device 1, to store or update a
profile corresponding to the wireless device on the stor-
age means 157 and to use the at least one transmitter
153 to transmit first information to at least one device
registry. The first information comprises an identifier of
the wireless device. The processor 150 is further config-
ured to use the at least one receiver 151 to determine
that a status of the wireless device has changed to a new
status, to update or remove the profile stored on the stor-
age means if the status of the wireless device has
changed to the new status, and to use the at least one
transmitter 153 to transmit second information to the at
least one device registry if the status of the wireless de-
vice has changed to the new status. The second infor-
mation comprises the identifier of the wireless device and
the new status.
[0089] The at least one receiver 151 and the at least
one transmitter 153 may be combined into one transceiv-
er. If the at least one receiver 151 comprises multiple
receivers and the at least one transmitter 153 comprises
multiple transmitters, they may be combined into multiple
transceivers. The at least one receiver 151 and the at
least one transmitter 153 may use Wireless LAN tech-
nology, e.g. Wi-Fi, or cellular communication technology,
such as GPRS, CDMA, UMTS and/or LTE, to communi-
cate with the device registry and the device for transmit-
ting information, for example. The at least one receiver
151 and the at least one transmitter 153 may use
BAN/PAN technologies such as Bluetooth (Low Energy),
NFC, ZigBee and LTE Proximity Services (including LTE
D2D) to communicate with the wireless devices, for ex-
ample. The mobile device 1 may also comprise a random
access memory 155, e.g. for temporarily storing applica-
tions and OS functions (being executed) and data used
by these applications and OS functions. The mobile de-
vice 1 may also comprise a display 159. The processor
150 is preferably a general-purpose processor, e.g. an
ARM or a Qualcomm processor. The processor 150 may
comprise multiple cores, for example. The storage
means 157 may comprise solid state memory, e.g. a Solid
State Disk (SSD) made out of Flash memory, or a hard
disk, for example. The mobile device 1 may comprise
other components typical for a mobile device, e.g. a bat-
tery, one or more connectors for charging and data trans-

fer, a microphone, a loudspeaker and/or a camera.
[0090] The mobile device 1 may further comprise a us-
er input means 161. In conjunction with the display 159,
the user input means 161 and the display 159 form a
user interface which may allow a user of the mobile de-
vice 1 to associate the wireless device with at least one
identifier of at least one of the at least one device registry.
The at least one identifier comprises at least one address
of the at least one of the at least one device registry or
allows the mobile device 1 to obtain at least one address
of the at least one of the at least one device registry. The
user input means 161 may be processed, for example,
by an application running on the mobile device 1, i.e. an
application being executed by the processor 150. Alter-
natively, the application may be able to associate the
wireless device with at least one identifier of at least one
of the at least one device registry, i.e. to find device reg-
istries to associate with the wireless device, without using
user input.
[0091] Alternatively or additionally, the user interface
may allow a user of the mobile device 1 to specify which
devices are allowed to transmit information to the wire-
less device. The at least one transmitter 151 may be con-
figured to transmit the first information and the second
information over a cellular communication network. The
user input means 161 and the display 159 may be com-
bined into one touchscreen display, for example. Alter-
natively, the user input means 161 may additionally or
alternatively comprise physical buttons/keys.
[0092] In an embodiment, the mobile device 1 creates
a table that, for each wireless device connected to it,
comprises a list of identities, e.g. (including) addresses,
of device registries that need to be updated. Such a list
of identities can be provided by a wireless device when
it connects, can be changed by the wireless device at a
later stage (e.g. to accommodate a change of a device
registry address) and/or can be configured by the owner
of the mobile device 1 through some user interface. The
latter allows the user to control which device registries
are updated (e.g. for privacy concerns).
[0093] Apart from the list of identities to keep updated,
the table stored on the mobile device 1 may also comprise
status information. An important item in the status infor-
mation table is whether the wireless device is connected
to the mobile device 1 or not. Other items in the status
information table may relate to the capabilities of the wire-
less device (e.g. type of device, color or black/white print-
er, firmware/software version), services the wireless de-
vice can provide or status of the wireless device itself
(e.g. busy, lights on/off, temperature setting of a heater,
ink levels low), or may relate to parameters that are meas-
ured/determined by the wireless device (e.g. tempera-
ture, heart rate, switch settings). Every (type of) wireless
device may have a different set of items in the status
information table.
[0094] For each of the registries included in the table
for a particular wireless device, the table may include
information on what status information will be sent to that
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registry. This way it may be configured on the mobile
device that not all registries get all the status information
available from the wireless device. For example, one reg-
istry may get only connection status information (con-
nected / not connected) and another registry may get
also temperature information.
[0095] When the wireless device connects to the mo-
bile device 1, it may inform the mobile device 1 of its type,
services it can provide and which status information items
it can/will keep the mobile device informed of. This may
take the form of a profile (e.g. Bluetooth Generic Attribute
Profile (GATT)) or a device type (e.g. device types with
related commands defined by ZigBee application layer
standards) and associated application level discovery
procedures. The wireless device and the mobile device
1 may also use UPnP / DNLA service discovery protocols.
Other discovery procedures (including new procedures
to be developed for 5G) may also be used. Which items
are included in the status information table may be set
automatically in dependence on the information provided
by the wireless device in the discovery procedure. Which
items to include in the status information table (e.g. a
subset of the available items) may also be configured on
the mobile device 1, e.g. via a user interface by the user
of the mobile device 1 or through an application running
on the mobile device 1.
[0096] The mobile device 1 will determine whether any
of the values in the status information table need to be
updated. Discovery protocols like Bluetooth GATT, Zig-
bee, UPnP support different ways in which the wireless
device can inform the mobile device 1 of status changes.
The wireless device may actively update the mobile de-
vice 1 when there is a status update, or may inform the
mobile device 1 of its status on a regular basis. The mo-
bile device 1 may also poll the wireless device to obtain
its status, e.g. on a regular basis.
[0097] The mobile device 1 may be configured to up-
date the device registry only when there is a significant
status change, i.e. not all status changes will result in an
update. What constitutes a significant status change may
be configured on the mobile device 1. The mobile device
1 may be configured to send an update if a measured
temperature differs more than 0.1 degree from the pre-
viously stored value, for example. This configuration may
be different per wireless device and even per device reg-
istry that needs to be informed (e.g. in dependence on
what status information a service using the device reg-
istry needs or is allowed to use/receive). The mobile de-
vice 1 may also be configured to send status updates
regularly (e.g. every minute, every hour, or once a day).
The connection status of a wireless device may be seen
as one of the elements in the status information table,
for example.
[0098] The device 15 hosting a device registry of the
invention comprises at least one receiver 171, at least
one transmitter 173 and a processor 170, see Fig.13.
The processor 170 is configured to use the at least one
receiver 171 to receive first information from a mobile

device, the first information comprising an identifier of a
wireless device connected to the mobile device, and to
store or update a profile comprising the identifier of the
wireless device on a storage facility 177. The profile en-
ables a device for transmitting information to transmit in-
formation to the mobile device. The processor 170 is fur-
ther configured to use the at least one receiver 171 to
receive a request from a device for transmitting informa-
tion, the request requesting the device registry to transmit
at least part of at least one profile to the device for trans-
mitting information, to obtain the at least one profile from
the storage facility 177 and to use the at least one trans-
mitter 173 to transmit the at least part of the at least one
profile to the device for transmitting information. The
processor 170 is also configured to use the at least one
receiver 171 to receive second information from the mo-
bile device, the second information comprising the iden-
tifier of the wireless device and a new status of the wire-
less device, and to update or remove the profile stored
on the storage facility 177 upon receiving the second
information. The device 15 hosting the device registry
may be a Home Subscriber Server (HSS) or a Directory
Network Server (DNS), for example.
[0099] The at least one receiver 171 and the at least
one transmitter 173 may be combined into one transceiv-
er. If the at least one receiver 171 comprises multiple
receivers and the at least one transmitter 173 comprises
multiple transmitters, they may be combined into multiple
transceivers. The at least one receiver 171 and the at
least one transmitter 173 may use LAN technology, e.g.
Ethernet, Wireless LAN technology, e.g. Wi-Fi, or cellular
communication technology, such as GPRS, CDMA,
UMTS and/or LTE, to communicate (e.g. to transmit
and/or receive Internet Protocol packets) with the mobile
device and the device for transmitting information, for
example. The device 15 may transmit IP packets to
and/receive IP packets from an LTE Packet Data Net-
work Gateway (P-GW), for example. The device 15 may
also comprise a random access memory 175, e.g. for
temporarily storing applications and OS functions (being
executed) and data used by these applications and OS
functions. The processor 170 is preferably a general-pur-
pose processor, e.g. an Intel or an AMD processor. The
processor 170 may comprise multiple cores, for example.
The processor 170 may run a Unix-based or Windows
operating system, for example. The storage facility 177
may comprise solid state memory, e.g. a Solid State Disk
(SSD) made out of Flash memory, or a hard disk, for
example. The storage facility 177 does not need to be
part of the device 15. The storage facility 177 may com-
prise a distributed database, for example. The device 15
may be a server. The device 15 may comprise other com-
ponents typical for a server, e.g. a power supply and one
or more cooling fans.
[0100] The device 13 for transmitting information of the
invention comprises at least one transmitter 183 and a
processor 180, see Fig.14. The processor 180 is config-
ured to obtain at least one profile from at least one device

25 26 



EP 3 403 430 B1

15

5

10

15

20

25

30

35

40

45

50

55

registry. The at least one profile comprises at least one
identifier of at least one wireless device connected to at
least one mobile device and the at least one profile en-
ables the device 13 for transmitting information to trans-
mit information to the at least one mobile device. The
processor 180 is further configured to use the at least
one transmitter 181 and the at least one profile to transmit
information to the at least one mobile device. The infor-
mation comprises at least one identifier of at least one
wireless device connected to a mobile device to which
the information is transmitted and further comprises at
least one of data and a request.
[0101] The device 13 for transmitting information may
further comprise at least one receiver 181, e.g. for re-
ceiving data from a wearable device via a mobile device.
The at least one receiver 181 and the at least one trans-
mitter 183 may be combined into one transceiver. If the
at least one receiver 181 comprises multiple receivers
and the at least one transmitter 183 comprises multiple
transmitters, they may be combined into multiple trans-
ceivers. The at least one receiver 181 and the at least
one transmitter 183 may use LAN technology, e.g. Eth-
ernet, Wireless LAN technology, e.g. Wi-Fi, or cellular
communication technology, such as GPRS, CDMA,
UMTS and/or LTE, to communicate with the mobile de-
vice and the device registry (when not installed in device
13), for example. The device 13 may also comprise a
random access memory 185, e.g. for temporarily storing
applications and OS functions (being executed) and data
used by these applications and OS functions. The device
13 may comprise storage means 187. The storage
means 187 may comprise solid state memory, e.g. a Solid
State Disk (SSD) made out of Flash memory, or a hard
disk, for example. The device 13 may be a server, for
example. The processor 180 may be a general-purpose
processor, e.g. an Intel or an AMD processor, for exam-
ple. The processor 180 may comprise multiple cores, for
example. The processor 180 may run a Unix-based or
Windows operating system, for example. The device 13
may comprise other components typical for a server, e.g.
a power supply and one or more cooling fans. Alterna-
tively the device 13 may be a mobile device and comprise
components typical for a mobile device, for example.
[0102] The wireless device 3 of the invention compris-
es a transmitter 193 and a processor 190, see Fig.15.
The processor 190 is configured to use the transmitter
193 to connect to a mobile device and to use the trans-
mitter 193 to transmit device registry information to the
mobile device. The device registry information allows
said mobile device to determine at least one address of
at least one device registry. The device registry informa-
tion comprises an address of a device registry and/or a
wireless device identity, for example. The at least one
device registry is used for transmitting information to a
plurality of wireless devices.
[0103] The wireless device 3 preferably comprises a
receiver 191 for receiving information via the mobile de-
vice. The receiver 191 and the transmitter 193 may be

combined into one transceiver. The receiver 191 and the
transmitter 193 may use BAN/PAN technologies such as
Bluetooth (Low Energy), NFC, ZigBee and LTE Proximity
Services (including LTE D2D) to communicate with the
mobile device, for example. The wireless device 3 may
also comprise a random access memory 195, e.g. for
temporarily storing applications and OS functions (being
executed) and data used by these applications and OS
functions. The processor 190 may be a general-purpose
processor, e.g. an ARM or a Qualcomm processor, or an
application-specific processor. The wireless device 3
may comprise storage means 197, e.g. for storing sensor
data/logs, The storage means 197 may comprise solid
state memory, e.g. a Solid State Disk (SSD) made out
of Flash memory, or a hard disk, for example. The wire-
less device 3 may be a wearable device and may com-
prise other components typical for a wearable device,
e.g. a battery.
[0104] The mobile device 1, the device 13 for transmit-
ting information and/or the dedicated device 15 hosting
the device registry 14 may be part of a cellular telecom-
munications system, as previously described. Fig. 16
shows a schematic illustration of a cellular telecommu-
nications system 200. The telecommunications system
200 comprises cellular radio access network systems
210 (E-UTRAN) and 220 (UT(RAN)) and a core network
system containing various elements or nodes as de-
scribed in further detail below.
[0105] In the telecommunications system 200 of Fig.
16, three generations of networks are schematically de-
picted together for purposes of brevity. A more detailed
description of the architecture and overview can be found
in 3GPP Technical Specification TS 23.002 ’Network Ar-
chitecture’ which is included in the present application
by reference in its entirety. Other types of cellular tele-
communication system can alternatively or additionally
be used, e.g. a 5G cellular telecommunication system.
[0106] The lower branch of Fig. 16 represents a
GSM/GPRS or UMTS network.
[0107] For a GSM/GPRS network, a radio access net-
work (RAN) system 220 comprises a plurality of nodes,
including base stations (combination of a BSC and a
BTS), not shown individually in Fig. 16. The core network
system comprises a Gateway GPRS Support Node 222
(GGSN), a Serving GPRS Support Node 221 (SGSN, for
GPRS) or Mobile Switching Centre (MSC, for GSM, not
shown in Fig. 16) and a Home Location Register 223
(HLR). The HLR 223 contains subscription information
for user devices 201, e.g. mobile stations MS.
[0108] For a UMTS radio access network (UTRAN),
the radio access network system 220 also comprises a
Radio Network Controller (RNC) connected to a plurality
of base stations (NodeBs), also not shown individually
Fig. 16. In the core network system, the GGSN 222 and
the SGSN 221/MSC are connected to the HLR 223 that
contains subscription information of the user devices
201, e.g. user equipment UE.
[0109] The upper branch of the telecommunications
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system in Fig. 16 represents a next generation network,
commonly indicated as Long Term Evolution (LTE) sys-
tem or Evolved Packet System (EPS).
[0110] The radio access network system 210 (E-
UTRAN), comprises base stations (evolved NodeBs, eN-
odeBs or eNBs), not shown individually in Fig. 16, pro-
viding cellular wireless access for a user device 201, e.g.
a user equipment UE. The core network system compris-
es a PDN Gateway (P-GW) 214 and a Serving Gateway
212 (S-GW). The E-UTRAN 210 of the EPS is connected
to the S-GW 212 via a packet network. The S-GW 212
is connected to a Home Subscriber Server HSS 213 and
a Mobility Management Entity MME 211 for signalling
purposes. The HSS 213 includes a subscription profile
repository SPR for user devices 201.
[0111] For GPRS, UMTS and LTE systems, the core
network system is generally connected to a further packet
network 202, e.g. the internet.
[0112] Further information of the general architecture
of an EPS network can be found in 3GPP Technical Spec-
ification TS 23.401 ’GPRS enhancements for Evolved
Universal Terrestrial Radio Access Network (E-UTRAN)
access’.
[0113] Fig. 17 depicts a block diagram illustrating an
exemplary data processing system that may perform the
methods as described with reference to Figs. 8 to 11.
[0114] As shown in Fig. 17, the data processing sys-
tem 300 may include at least one processor 302 coupled
to memory elements 304 through a system bus 306. As
such, the data processing system may store program
code within memory elements 304. Further, the proces-
sor 302 may execute the program code accessed from
the memory elements 304 via a system bus 306. In one
aspect, the data processing system may be implemented
as a computer that is suitable for storing and/or executing
program code. It should be appreciated, however, that
the data processing system 300 may be implemented in
the form of any system including a processor and a mem-
ory that is capable of performing the functions described
within this specification.
[0115] The memory elements 304 may include one or
more physical memory devices such as, for example,
local memory 308 and one or more bulk storage devices
310. The local memory may refer to random access mem-
ory or other non-persistent memory device(s) generally
used during actual execution of the program code. A bulk
storage device may be implemented as a hard drive or
other persistent data storage device. The processing sys-
tem 300 may also include one or more cache memories
(not shown) that provide temporary storage of at least
some program code in order to reduce the number of
times program code must be retrieved from the bulk stor-
age device 310 during execution.
[0116] Input/output (I/O) devices depicted as an input
device 312 and an output device 314 optionally can be
coupled to the data processing system. Examples of in-
put devices may include, but are not limited to, a key-
board, a pointing device such as a mouse, or the like.

Examples of output devices may include, but are not lim-
ited to, a monitor or a display, speakers, or the like. Input
and/or output devices may be coupled to the data
processing system either directly or through intervening
I/O controllers.
[0117] In an embodiment, the input and the output de-
vices may be implemented as a combined input/output
device (illustrated in Fig. 17 with a dashed line surround-
ing the input device 312 and the output device 314). An
example of such a combined device is a touch sensitive
display, also sometimes referred to as a "touch screen
display" or simply "touch screen". In such an embodi-
ment, input to the device may be provided by a movement
of a physical object, such as e.g. a stylus or a finger of a
user, on or near the touch screen display.
[0118] A network adapter 316 may also be coupled to
the data processing system to enable it to become cou-
pled to other systems, computer systems, remote net-
work devices, and/or remote storage devices through in-
tervening private or public networks. The network adapt-
er may comprise a data receiver for receiving data that
is transmitted by said systems, devices and/or networks
to the data processing system 300, and a data transmitter
for transmitting data from the data processing system
300 to said systems, devices and/or networks. Modems,
cable modems, and Ethernet cards are examples of dif-
ferent types of network adapter that may be used with
the data processing system 300.
[0119] As pictured in Fig. 17, the memory elements
304 may store an application 318. In various embodi-
ments, the application 318 may be stored in the local
memory 308, the one or more bulk storage devices 310,
or separate from the local memory and the bulk storage
devices. It should be appreciated that the data process-
ing system 300 may further execute an operating system
(not shown in Fig. 17) that can facilitate execution of the
application 318. The application 318, being implemented
in the form of executable program code, can be executed
by the data processing system 300, e.g., by the processor
302. Responsive to executing the application, the data
processing system 300 may be configured to perform
one or more operations or method steps described here-
in.
[0120] Various embodiments of the invention may be
implemented as a program product for use with a com-
puter system, where the program(s) of the program prod-
uct define functions of the embodiments (including the
methods described herein). In one embodiment, the pro-
gram(s) can be contained on a variety of non-transitory
computer-readable storage media, where, as used here-
in, the expression "non-transitory computer readable
storage media" comprises all computer-readable media,
with the sole exception being a transitory, propagating
signal. In another embodiment, the program(s) can be
contained on a variety of transitory computer-readable
storage media. Illustrative computer-readable storage
media include, but are not limited to: (i) non-writable stor-
age media (e.g., read-only memory devices within a com-
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puter such as CD-ROM disks readable by a CD-ROM
drive, ROM chips or any type of solid-state non-volatile
semiconductor memory) on which information is perma-
nently stored; and (ii) writable storage media (e.g., flash
memory, floppy disks within a diskette drive or hard-disk
drive or any type of solid-state random-access semicon-
ductor memory) on which alterable information is stored.
The computer program may be run on the processor 302
described herein.
[0121] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the invention. As used herein, the
singular forms "a," "an," and "the" are intended to include
the plural forms as well, unless the context clearly indi-
cates otherwise. It will be further understood that the
terms "comprises" and/or "comprising," when used in this
specification, specify the presence of stated features, in-
tegers, steps, operations, elements, and/or components,
but do not preclude the presence or addition of one or
more other features, integers, steps, operations, ele-
ments, components, and/or groups thereof.

Claims

1. A mobile device (1), comprising:

at least one receiver (151);
at least one transmitter (153);
storage means (157); and
a processor (150) configured to use said at least
one receiver (151) to determine that a wireless
device (3a-d) has newly connected to said mo-
bile device (1), to store or update a profile cor-
responding to said wireless device (3a-3d) on
said storage means (157), to use said at least
one transmitter (153) to transmit first information
to at least one device registry (14), said first in-
formation comprising an identifier of said wire-
less device (3a-d), to use said at least one re-
ceiver to determine that a status of said wireless
device (3a-d) has changed to a new status, to
update or remove said profile stored on said
storage means (157) if said status of said wire-
less device (3a-d) has changed to said new sta-
tus, and to use said at least one transmitter (153)
to transmit second information to said at least
one device registry (14) if said status of said
wireless device (3a-d) has changed to said new
status, said second information comprising said
identifier of said wireless device (3a-d) and said
new status, to use said at least one receiver
(151) to receive information from a device (13a-
b) for transmitting information, said information
comprising an identifier of said wireless device
(3a-d) and further comprising at least one of data
and a request, to determine from profiles stored
on said storage means (157) whether said wire-

less device (3a-d) is currently connected to said
mobile device (1), and to use said at least one
transmitter (153) to transmit said at least one of
said data and said request to said wireless de-
vice (3a-d) if said wireless device (3a-d) is de-
termined to be currently connected to said mo-
bile device (1).

2. A mobile device (1) as claimed in claim 1, wherein
said processor (150) is further configured to use an
identifier of said wireless device (3a-d) to determine
at least one address of said at least one device reg-
istry (14) from associations between wireless devic-
es (3a-d) and device registries (14) stored on said
storage means (157).

3. A mobile device (1) as claimed in claim 1 or 2, where-
in said processor (150) is further configured to use
an identifier of said wireless device (3a-3d) to deter-
mine whether to transmit said second information to
said at least one device registry (14) from associa-
tions between wireless devices (3a-d) and device
registries (14) stored on said storage means (157).

4. A mobile device (1) as claimed in any one of claims
1 to 3, wherein said processor (150) is configured to
use said at least one receiver (151) to determine that
said wireless device (3a-d) is no longer connected
to said mobile device (1), to update or remove said
profile stored on said storage means (157) if said
wireless device (3a-d) is no longer connected to said
mobile device (1), and to use said at least one trans-
mitter (153) to transmit said second information to
said device registry (14) if said wireless device (3a-
d) is no longer connected to said mobile device (1),
said new status of said second information informing
said at least one device registry (14) that said wire-
less device (3a-d) is no longer connected to said
mobile device (1).

5. A mobile device (1) as claimed in any one of claims
1 to 4, wherein said processor (150) is further con-
figured to use said at least one receiver (151) to re-
ceive registry information from said wireless device
(3a-d) and to determine at least one address of at
least one of said at least one device registry (14)
based on said registry information.

6. A mobile device (1) as claimed in any one of claims
1 to 5, further comprising an interface (159, 161) con-
figured to allow at least one of a user of said mobile
device (1) and an application running on said mobile
device (1) to associate said wireless device (3a-d)
with at least one identifier of at least one of said at
least one device registry (14), said at least one iden-
tifier comprising at least one address of said at least
one of said at least one device registry (14) or allow-
ing said mobile device (1) to obtain at least one ad-
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dress of said at least one of said at least one device
registry (14).

7. A mobile device (1) as claimed in any one of claims
1 to 6, further comprising an interface (159, 161) con-
figured to allow at least one of a user of said mobile
device (1) and an application running on said mobile
device (1) to specify which devices (13a-b) are al-
lowed to transmit information to said wireless device
(3a-d).

8. A mobile device (1) as claimed in any one of claims
1 to 7, wherein said at least one transmitter (151) is
configured to transmit said first information and said
second information over a cellular communication
network (24).

9. A method of connecting to a wireless device, wherein
the method is executed by a mobile device and com-
prises the steps of:

- using (51) at least one receiver to determine
that a wireless device has newly connected to
a mobile device;
- storing or updating (52) a profile corresponding
to said wireless device on a storage means;
- using (55) at least one transmitter to transmit
first information to at least one device registry,
said first information comprising an identifier of
said wireless device;
- using (61) said at least one receiver to deter-
mine that a status of said wireless device has
changed to a new status;
- updating or removing (63) said profile stored
on said storage means if said status of said wire-
less device has changed to said new status;
- using (67) said at least one transmitter to trans-
mit second information to said at least one de-
vice registry if said status of said wireless device
has changed to said new status, said second
information comprising said identifier of said
wireless device and said new status;
- using said at least one receiver to receive in-
formation from a device for transmitting informa-
tion, said information comprising an identifier of
said wireless device and further comprising at
least one of data and a request;
- determining from profiles stored on said stor-
age means whether said wireless device is cur-
rently connected to said mobile device; and
- using said at least one transmitter to transmit
said at least one of said data and said request
to said wireless device if said wireless device is
determined to be currently connected to said
mobile device.

10. A computer program or suite of computer programs
comprising at least one software code portion or a

computer program product storing at least one soft-
ware code portion, the software code portion, when
run on a computer system of a mobile device cause
the mobile device to perform all the steps of the meth-
od according to the claim 9.

Patentansprüche

1. Mobiles Endgerät (1), das Folgendes umfasst:

mindestens einen Empfänger (151);
mindestens einen Sender (153);
ein Speichermittel (157) und
einen Prozessor (150), der konfiguriert ist, den
mindestens einen Empfänger (151) zu verwen-
den, um zu bestimmen, dass sich eine Drahtlos-
Vorrichtung (3a-d) neu mit dem mobilen Endge-
rät (1) verbunden hat, ein Profil, das der Draht-
los-Vorrichtung (3a-d) entspricht, im Speicher-
mittel (157) zu speichern oder zu aktualisieren,
den mindestens einen Sender (153) zu verwen-
den, um erste Informationen zu mindestens ei-
nem Vorrichtungsregister (14) zu senden, wobei
die ersten Informationen eine Kennung der
Drahtlos-Vorrichtung (3a-d) umfassen, den min-
destens einen Empfänger zu verwenden, um zu
bestimmen, dass ein Status der Drahtlos-Vor-
richtung (3a-d) sich zu einem neuen Status ge-
ändert hat, das Profil, das im Speichermittel
(157) gespeichert ist, zu aktualisieren oder zu
entfernen, wenn der Status der Drahtlos-Vor-
richtung (3a-d) sich zum neuen Status geändert
hat, den mindestens einen Sender (153) zu ver-
wenden, um zweite Informationen zum mindes-
tens einen Vorrichtungsregister (14) zu senden,
wenn der Status der Drahtlos-Vorrichtung (3a-
d) sich zum neuen Status geändert hat, wobei
die zweiten Informationen die Kennung der
Drahtlos-Vorrichtung (3a-d) und den neuen Sta-
tus umfassen, den mindestens einen Empfän-
ger (151) zu verwenden, um Informationen von
einer Vorrichtung (13a-b) zum Senden von In-
formationen zu empfangen, wobei die Informa-
tionen eine Kennung der Drahtlos-Vorrichtung
(3a-d) umfassen und ferner Daten und/oder eine
Anforderung umfassen, aus Profilen, die im
Speichermittel (157) gespeichert sind, zu be-
stimmen, ob die Drahtlos-Vorrichtung (3a-d) ge-
genwärtig mit dem mobilen Endgerät (1) verbun-
den ist, und den mindestens einen Sender (153)
zu verwenden, um die Daten und/oder die An-
forderung zur Drahtlos-Vorrichtung (3a-d) zu
senden, wenn bestimmt wird, dass die Drahtlos-
Vorrichtung (3a-d) gegenwärtig mit dem mobi-
len Endgerät (1) verbunden ist.

2. Mobiles Endgerät (1) nach Anspruch 1, wobei der
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Prozessor (150) ferner konfiguriert ist, eine Kennung
der Drahtlos-Vorrichtung (3a-d) zu verwenden, um
mindestens eine Adresse des mindestens einen
Vorrichtungsregisters (14) aus Zuordnungen zwi-
schen Drahtlos-Vorrichtungen (3a-d) und Vorrich-
tungsregistern (14), die im Speichermittel (157) ge-
speichert sind, zu bestimmen.

3. Mobiles Endgerät (1) nach Anspruch 1 oder 2, wobei
der Prozessor (150) ferner konfiguriert ist, eine Ken-
nung der Drahtlos-Vorrichtung (3a-3d) zu verwen-
den, um aus Zuordnungen zwischen Drahtlos-Vor-
richtungen (3a-d) und Vorrichtungsregistern (14),
die im Speichermittel (157) gespeichert sind, zu be-
stimmen, ob die zweiten Informationen zum mindes-
tens einen Vorrichtungsregister (14) gesendet wer-
den soll.

4. Mobiles Endgerät (1) nach einem der Ansprüche 1
bis 3, wobei der Prozessor (150) konfiguriert ist, den
mindestens einen Empfänger (151) zu verwenden,
um zu bestimmen, dass die Drahtlos-Vorrichtung
(3a-d) nicht mehr mit dem mobilen Endgerät (1) ver-
bunden ist, um das Profil, das im Speichermittel
(157) gespeichert ist, zu aktualisieren oder zu ent-
fernen, wenn die Drahtlos-Vorrichtung (3a-d) nicht
mehr mit dem mobilen Endgerät (1) verbunden ist,
und den mindestens einen Sender (153) zu verwen-
den, die zweiten Informationen zum Vorrichtungsre-
gister (14) zu senden, wenn die Drahtlos-Vorrich-
tung (3a-d) nicht mehr mit dem mobilen Endgerät (1)
verbunden ist, wobei der neue Status der zweiten
Informationen das mindestens eine Vorrichtungsre-
gister (14) informiert, dass die Drahtlos-Vorrichtung
(3a-d) nicht mehr mit dem mobilen Endgerät (1) ver-
bunden ist.

5. Mobiles Endgerät (1) nach einem der Ansprüche 1
bis 4, wobei der Prozessor (150) ferner konfiguriert
ist, den mindestens einen Empfänger (151) zu ver-
wenden, um Registerinformationen von der Draht-
los-Vorrichtung (3a-d) zu empfangen und mindes-
tens eine Adresse mindestens eines des mindestens
einen Vorrichtungsregisters (14) auf der Grundlage
der Registerinformationen zu bestimmen.

6. Mobiles Endgerät (1) nach einem der Ansprüche 1
bis 5, das ferner eine Schnittstelle (159, 161) um-
fasst, die konfiguriert ist, einem Anwender des mo-
bilen Endgeräts (1) und/oder einer Anwendung, die
auf dem mobilen Endgerät (1) läuft, zu ermöglichen,
die Drahtlos-Vorrichtung (3a-d) mindestens einer
Kennung des mindestens einen des mindestens ei-
nen Vorrichtungsregisters (14) zuzuordnen, wobei
die mindestens eine Kennung mindestens eine
Adresse des mindestens einen des mindestens ei-
nen Vorrichtungsregisters (14) oder ein Ermögli-
chen, dass da mobile Endgerät (1) mindestens eine

Adresse des mindestens einen des mindestens ei-
nen Vorrichtungsregisters (14) erhält, umfasst.

7. Mobiles Endgerät (1) nach einem der Ansprüche 1
bis 6, das ferner eine Schnittstelle (159, 161) um-
fasst, die konfiguriert ist, einem Anwender des mo-
bilen Endgeräts (1) und/oder einer Anwendung, die
auf dem mobilen Endgerät (1) läuft, zu ermöglichen,
festzulegen, welche Vorrichtungen (13a-b) Informa-
tionen zur Drahtlos-Vorrichtung (3a-d) senden dür-
fen.

8. Mobiles Endgerät (1) nach einem der Ansprüche 1
bis 7, wobei der mindestens eine Sender (151) kon-
figuriert ist, die ersten Informationen und die zweiten
Informationen über ein zellulares Kommunikations-
netz (24) zu senden.

9. Verfahren zum Verbinden mit einer Drahtlos-Vor-
richtung, wobei das Verfahren durch ein mobiles
Endgerät ausgeführt wird und die folgenden Schritte
umfasst:

- Verwenden (51) mindestens einen Empfän-
gers, um zu bestimmen, dass eine Drahtlos-Vor-
richtung sich neu mit einem mobilen Endgerät
verbunden hat;
- Speichern oder Aktualisieren (52) eines Profils,
das der Drahtlos-Vorrichtung entspricht, in ei-
nem Speichermittel;
- Verwenden (55) mindestens eines Senders,
um erste Informationen zu mindestens einem
Vorrichtungsregister zu senden, wobei die ers-
ten Informationen eine Kennung der Drahtlos-
Vorrichtung umfassen;
- Verwenden (61) des mindestens einen Emp-
fängers, um zu bestimmen, dass ein Status der
Drahtlos-Vorrichtung sich zu einem neuen Sta-
tus geändert hat;
- Aktualisieren oder Entfernen (63) des Profils,
das im Speichermittel gespeichert ist, wenn der
Status der Drahtlos-Vorrichtung sich zum neuen
Status geändert hat;
- Verwenden (67) des mindestens einen Sen-
ders, um zweite Informationen zum mindestens
einen Vorrichtungsregister zu senden, wenn der
Status der Drahtlos-Vorrichtung sich zum neuen
Status geändert hat, wobei die zweiten Informa-
tionen die Kennung der Drahtlos-Vorrichtung
und den neuen Status umfassen;
- Verwenden des mindestens einen Empfän-
gers, um Informationen von einer Vorrichtung
zum Senden von Informationen zu empfangen,
wobei die Informationen eine Kennung der
Drahtlos-Vorrichtung umfassen und ferner Da-
ten und/oder eine Anforderung umfassen;
- Bestimmen aus Profilen, die im Speichermittel
gespeichert sind, ob die Drahtlos-Vorrichtung
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gegenwärtig mit dem mobilen Endgerät verbun-
den ist; und
- Verwenden des mindestens einen Senders,
um die Daten und/oder die Anforderung zur
Drahtlos-Vorrichtung zu senden, wenn be-
stimmt wird, dass die Drahtlos-Vorrichtung ge-
genwärtig mit dem mobilen Endgerät verbunden
ist.

10. Computerprogramm oder Suite von Computerpro-
grammen, das bzw. die mindestens einen Software-
Codeabschnitt oder ein Computerprogrammpro-
dukt, in dem mindestens ein Software-Codeab-
schnitt gespeichert ist, umfasst, wobei der Software-
Codeabschnitt, wenn er in einem Computersystem
eines mobilen Endgeräts ausgeführt wird, bewirkt,
dass das mobile Endgerät alle Schritte des Verfah-
rens nach Anspruch 9 durchführt.

Revendications

1. Dispositif mobile (1), comprenant :

au moins un récepteur (151) ;
au moins un émetteur (153) ;
un moyen de stockage (157) ; et
un processeur (150) configuré pour utiliser ledit
au moins un récepteur (151) pour déterminer
qu’un dispositif sans fil (3a-d) s’est nouvelle-
ment connecté audit dispositif mobile (1), pour
stocker ou mettre à jour un profil correspondant
audit dispositif sans fil (3a-3d) sur ledit moyen
de stockage (157), pour utiliser ledit au moins
un émetteur (153) pour transmettre des premiè-
res informations à au moins un registre de dis-
positif (14), lesdites premières informations
comprenant un identifiant dudit dispositif sans
fil (3a-d), pour utiliser ledit au moins un récepteur
pour déterminer qu’un état dudit dispositif sans
fil (3a-d) a changé à un nouvel état, pour mettre
à jour ou supprimer ledit profil stocké sur ledit
moyen de stockage (157) si ledit état dudit dis-
positif sans fil (3a-d) a changé audit nouvel état,
et pour utiliser ledit au moins un émetteur (153)
pour transmettre des secondes informations
audit au moins un registre de dispositif (14) si
ledit état dudit dispositif sans fil (3a-d) a changé
audit nouvel état, lesdites secondes informa-
tions comprenant ledit identifiant dudit dispositif
sans fil (3a-d) et ledit nouvel état, pour utiliser
ledit au moins un récepteur (151) pour recevoir
des informations d’un dispositif (13a-b) pour
transmettre des informations, lesdites informa-
tions comprenant un identifiant dudit dispositif
sans fil (3a-d) et comprenant en outre au moins
un élément parmi des données et une requête,
pour déterminer à partir de profils stockés sur

ledit moyen de stockage (157) si ledit dispositif
sans fil (3a-d) est actuellement connecté audit
dispositif mobile (1), et pour utiliser ledit au
moins un émetteur (153) pour transmettre ledit
au moins un élément parmi lesdites données et
ladite demande audit dispositif sans fil (3a-d) si
ledit dispositif sans fil (3a-d) est déterminé com-
me étant actuellement connecté audit dispositif
mobile (1).

2. Dispositif mobile (1) tel que revendiqué dans la re-
vendication 1, dans lequel ledit processeur (150) est
en outre configuré pour utiliser un identifiant dudit
dispositif sans fil (3a-d) pour déterminer au moins
une adresse dudit au moins un registre de dispositif
(14) à partir d’associations entre les dispositifs sans
fil (3a-d) et les registres de dispositif (14) stockés
sur ledit moyen de stockage (157).

3. Dispositif mobile (1) tel que revendiqué dans la re-
vendication 1 ou la revendication 2, dans lequel ledit
processeur (150) est en outre configuré pour utiliser
un identifiant dudit dispositif sans fil (3a-3d) pour dé-
terminer s’il convient de transmettre lesdites secon-
des informations audit au moins un registre de dis-
positif (14) à partir d’associations entre les dispositifs
sans fil (3a-d) et les registres de dispositif (14) stoc-
kés sur ledit moyen de stockage (157) .

4. Dispositif mobile (1) tel que revendiqué dans l’une
quelconque des revendications 1 à 3, dans lequel
ledit processeur (150) est configuré pour utiliser ledit
au moins un récepteur (151) pour déterminer que
ledit dispositif sans fil (3a-d) n’est plus connecté audit
dispositif mobile (1), pour mettre à jour ou supprimer
ledit profil stocké sur ledit moyen de stockage (157)
si ledit dispositif sans fil (3a-d) n’est plus connecté
audit dispositif mobile (1), et pour utiliser ledit au
moins un émetteur (153) pour transmettre lesdites
secondes informations audit registre de dispositif
(14) si ledit dispositif sans fil (3a-d) n’est plus con-
necté audit dispositif mobile (1), ledit nouvel état des-
dites secondes informations informant ledit au moins
un registre de dispositif (14) que ledit dispositif sans
fil (3a-d) n’est plus connecté audit dispositif mobile
(1).

5. Dispositif mobile (1) tel que revendiqué dans l’une
quelconque des revendications 1 à 4, dans lequel
ledit processeur (150) est en outre configuré pour
utiliser ledit au moins un récepteur (151) pour rece-
voir des informations de registre dudit dispositif sans
fil (3a-d) et pour déterminer au moins une adresse
d’au moins un registre desdits au moins un registre
de dispositif (14) sur la base desdites informations
de registre.

6. Dispositif mobile (1) tel que revendiqué dans l’une
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quelconque des revendications 1 à 5, comprenant
en outre une interface (159, 161) configurée pour
permettre à au moins l’un d’un utilisateur dudit dis-
positif mobile (1) et d’une application s’exécutant sur
ledit dispositif mobile (1) d’associer ledit dispositif
sans fil (3a-d) à au moins un identifiant d’au moins
l’un desdits au moins un registre de dispositif (14),
ledit au moins un identifiant comprenant au moins
une adresse dudit au moins un registre desdits au
moins un registre de dispositif (14) ou permettant
audit dispositif mobile (1) d’obtenir au moins une
adresse dudit au moins un registre desdits au moins
un registre de dispositif (14) .

7. Dispositif mobile (1) tel que revendiqué dans l’une
quelconque des revendications 1 à 6, comprenant
en outre une interface (159, 161) configurée pour
permettre à au moins l’un d’un utilisateur dudit dis-
positif mobile (1) et d’une application s’exécutant sur
ledit dispositif mobile (1) de spécifier quels dispositifs
(13a-b) sont autorisés à transmettre des informa-
tions audit dispositif sans fil (3a-d).

8. Dispositif mobile (1) tel que revendiqué dans l’une
quelconque des revendications 1 à 7, dans lequel
ledit au moins un émetteur (151) est configuré pour
transmettre lesdites premières informations et les-
dites secondes informations sur un réseau de com-
munication cellulaire (24).

9. Procédé de connexion à un dispositif sans fil, dans
lequel le procédé est exécuté par un dispositif mobile
et comprend :

- l’utilisation (51) d’au moins un récepteur pour
déterminer qu’un dispositif sans fil s’est nouvel-
lement connecté à un dispositif mobile ;
- le stockage ou la mise à jour (52) d’un profil
correspondant audit dispositif sans fil sur un
moyen de stockage ;
- l’utilisation (55) d’au moins un émetteur pour
transmettre des premières informations à au
moins un registre de dispositif, lesdites premiè-
res informations comprenant un identifiant dudit
dispositif sans fil ;
- l’utilisation (61) dudit au moins un récepteur
pour déterminer qu’un état dudit dispositif sans
fil a changé en un nouvel état ;
- la mise à jour ou la suppression (63) dudit profil
stocké sur ledit moyen de stockage si ledit état
dudit dispositif sans fil a changé en ledit nouvel
état ;
- l’utilisation (67) dudit au moins un émetteur
pour transmettre des secondes informations
audit au moins un registre de dispositif si ledit
état dudit dispositif sans fil a changé en ledit
nouvel état, lesdites secondes informations
comprenant ledit identifiant dudit dispositif sans

fil et ledit nouvel état ;
- l’utilisation dudit au moins un récepteur pour
recevoir des informations d’un dispositif pour
transmettre des informations, lesdites informa-
tions comprenant un identifiant dudit dispositif
sans fil et comprenant en outre au moins un élé-
ment parmi des données et une demande ;
- la détermination, à partir des profils stockés
sur ledit moyen de stockage, du fait que ledit
dispositif sans fil est actuellement connecté, ou
non, audit dispositif mobile ; et
- l’utilisation dudit au moins un émetteur pour
transmettre ledit au moins un élément parmi les-
dites données et ladite demande audit dispositif
sans fil s’il est déterminé que ledit dispositif sans
fil est actuellement connecté audit dispositif mo-
bile.

10. Programme informatique ou suite de programmes
informatiques comprenant au moins une partie de
code logiciel ou un produit programme informatique
stockant au moins une partie de code logiciel, la par-
tie de code logiciel, lorsqu’elle est exécutée sur un
système informatique d’un dispositif mobile, ame-
nant le dispositif mobile à exécuter toutes les étapes
du procédé selon la revendication 9.
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