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Description

Title of Invention: METHOD FOR OPERATING A CELLULAR

[0001]

[0002]

[0003]

[0004]

RADIO NETWORK
Technical Field

The present invention relates to a method for operating a cellular radio network, es-
pecially for controlling a registering of a user equipment at cells of the cellular radio
network. The present invention relates furthermore to a network node and a user

equipment implementing the method.

Background Art

In wireless communication networks, for example cellular radio access networks, a
network configuration and a cell assignment is based on quality metrics concerning for
example a radio communication between a base station and a user equipment assigned
to the base station. The quality metrics may be defined in specifications relating to the
communication network, for example in the specifications of the 3« Generation
Partnership Project (3GPP). A typical metric may be for example a signal strength of a
radio signal. The user equipment may constantly measure the metric by monitoring for
example pilot symbols and may take appropriate actions, for example a reselection of a
cell to camp on. How often the user equipment performs the measurement of the
metrics may be based on network configuration and a reselection history of the user
equipment. If many reselections have been done in the past, the user equipment may be
defined as a high mobility user equipment and the metric measurements may be
performed more often. Furthermore, as defined for example in the 3GPP specification
25.304, a hysteresis in the reselection algorithms may be implemented to some extent
mitigate too many reselections and to minimize network traffic in the control plane.
However, performing the metric measurements in the user equipment requires radio
resource utilization and computing power which will reduce an operating time of the
user equipment, especially in case the user equipment is a battery-powered mobile
device. Furthermore, frequent cell reselections will increase network traffic in the
control plane of the cellular radio network and may decrease an overall or individual
data transmission capacity for user data in the cellular radio network.

Therefore, there is a need for an improved operation of a cellular radio network, es-
pecially in the area of the assignment of a user equipment to a cell of the cellular radio
network.

Summary
According to the present invention, this object is achieved by a method for operating

a cellular radio network as defined in claim 1, a method for operating a user equipment
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in a cellular radio network as defined in claim &, a network node for a cellular radio
network as defined in claim 12 and a user equipment for a cellular radio network as
defined in claim 14. The dependent claims define preferred and advantageous em-
bodiments of the invention.

According to an aspect of the present invention, a method for operating a cellular
radio network is provided. According to the method, predicted location information
relating to a user equipment operated in the cellular radio network is determined. The
predicted location information comprises a predicted future geographical location of
the user equipment. A current and the predicted future geographical location of the
user equipment may be determined based on sensors of the user equipment, for
example a receiver for receiving signals of a global navigation satellite system or an
acceleration or motion detector for determining a current position, current speed and/or
a current moving direction of the user equipment. In other embodiments, the current
and predicted future geographical location of the user equipment may be determined
using network based positioning methods or by obtaining data from servers providing
positioning information. Based on the current and predicted location information, a
control information is determined by the network. The control information is used to
control a registering of the user equipment at cells or base stations of the radio access
network. Furthermore, based on the predicted future location, the cellular radio
network may plan ahead and optimize network resource utilization. Especially, for
example handovers between cells may be reduced, and thus network traffic in the
control plane of the cellular radio network may be reduced.

According to an embodiment, the control information is transmitted from a base
station of the cellular radio network to the user equipment. For example, the control in-
formation may comprise a cell information defining at least one cell of the cellular
radio network to be preferably used by the user equipment, when the user equipment
performs a cell selection. In other words, the control information may comprise for
example a list of cells or cell identifiers or base station identifiers of base stations
related to cells from which the user equipment may select when the user equipment is
leaving the cell in which it is currently registered. Taking into account the predicted
location information of the user equipment, this list of preferred cells may contain only
those cells which are located in the moving direction of the user equipment. Therefore,
the number of cells to be monitored by the user equipment may be reduced, as cells
from which the user equipment is moving away from need not to be monitored. Fur-
thermore, the control information may comprise for example a monitoring rate
defining a rate for monitoring radio signals of the cellular radio network for a cell
selection. Based on the predicted location information it may be determined if and

when the user equipment has to register at another cell, e.g. because the user
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equipment is leaving the current cell. Based on this information the monitoring rate for
monitoring potential new cells may be adapted and therefore less monitoring of for
example the above-described metrics, like signal strength, has to be performed by the
user equipment. This may reduce the power consumption of the user equipment and
may therefore prolong the operating time of a battery-powered user equipment.

As described above, the control information may be transmitted from the base station
to the user equipment and evaluated at the user equipment for selecting an appropriate
cell or for adjusting the monitoring rate. However, the control information may fur-
thermore be transmitted to base stations adjacent to the cell in which the user
equipment is currently registered. The control information may instruct an adjacent
base station to accept a request for registering from the user equipment or to reject the
request. This may be advantageously used to avoid frequent handovers taking into
account the future location of the user equipment or a route the user equipment will
presumably travel in the future.

According to an embodiment, the predicted location information may be determined
by receiving from a server a travelling route which is determined for the user
equipment. Based on the travelling route the predicted location information may be de-
termined. When the user equipment, for example a mobile phone or a so-called
smartphone, is connected to an internet service providing a routing service for
travelling from a current position to a selected destination, the travelling route de-
termined for the user equipment in the server may be shared with the cellular radio
network, for example a network node or a server providing control plane services for
the cellular radio network, and the travelling route may be used to predict future
locations of the user equipment. Based on the future locations, the above-described cell
information and monitoring rates may be determined and used for registering the user
equipment at cells of the cellular radio network. However, the travelling route may be
determined by an application running on the user equipment as well and may be
transmitted from the user equipment to the cellular radio network for determining the
predicted location information. Based on this the control information for controlling
the registering of the user equipment at cells of the cellular radio network may be de-
termined.

According to a further embodiment, the travelling route is determined based on a
destination information entered by a user of the user equipment. The travelling route
may be determined by a server or by an application executed on the user equipment
and may further consider maps provided at the server, in the internet or on the user
equipment. As an alternative, historical travelling routes of the user equipment may be
used to determine a travelling route as will be described in the following. For example,

when the user is travelling each day from Monday till Friday in the morning from
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home to work, it may assumed that, when the user equipment is located in the morning
on this travelling route, the user is travelling to work like in the past. Based on this in-
formation a future location of the user equipment may be predicted, for example based
on a route recorded in the past or based on a route calculated to the working place as
the destination of the route.

However, according to another embodiment, the predicted location information may
be determined by receiving from the user equipment a current location of the user
equipment and a current moving direction in which the user equipment is moving. Fur-
thermore, a current speed of the user equipment may be received from the user
equipment and considered for predicting the location of the user equipment in the
future. The current location of the user equipment may be determined with sensors or
methods known in the art, for example by receiving signals from a global navigation
satellite system or by receiving signals from base stations of the cellular radio network.
The moving direction may be determined by corresponding motion or acceleration
sensors of the user equipment or by monitoring a series of current locations and es-
timating a current moving direction from the changes in the current location. As
location information and movement information are available in many user
equipments, for example mobile phones, the predicted location information can be de-
termined at low effort. Furthermore, by using pure location and movement information
the method may be used also when the user equipment is used in an off road en-
vironment.

According to another aspect of the present invention, a method for operating a user
equipment is provided. The user equipment is configured to communicate with a
cellular radio network. According to the method, control information is received at the
user equipment. The control information controls a registering of the user equipment at
the cells of the cellular radio network and is determined depending on a predicted
location information comprising a predicted future location of the user equipment. In
other words, the predicted future location of the user equipment is used to determine
the control information which is received by the user equipment. The control in-
formation may comprise for example a cell information, for example in form of a list
of cells, defining cells of the cellular radio network to be preferably used by the user
equipment, when the user equipment performs a cell selection. The list of cells is set
up taking into account the future location of the user equipment. For example, cells
from which the user equipment is moving away are not included in the list and cells
near the future location of the user equipment are included. Furthermore, the control
information may comprise a monitoring rate which defines a rate with which the user
equipment monitors radio signals of the cellular radio network for finding a cell for a

next cell registration. Based on the received control information the user equipment
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performs the cell selection. By considering the control information for the cell
selection, the user equipment may reduce its power consumption as the monitoring rate
can be lowered and a smaller number of cells has to be monitored.

According to an embodiment, the method comprises furthermore the steps of
predicting the future location of the user equipment and transmitting the predicted
location information to the cellular radio network. The future location of the user
equipment may be predicted by the user equipment by determining a travelling route of
the user equipment and by predicting a future location based on the determined
travelling route. For example, when a user of the user equipment uses a routing func-
tionality of the user equipment for planning a travelling route from a current position to
a destination, this planned travelling route may be used to determine future locations of
the user equipment.

According to another embodiment, a current location information of the user
equipment is determined, for example by means of a sensor for receiving signals of a
global navigation satellite system, and a current moving direction in which the user
equipment is moving is determined, for example by means of an acceleration sensor
arranged in the user equipment. Furthermore, a current speed of the user equipment
may be determined. The current location information, the moving direction and/or the
current speed are transmitted from the user equipment to the cellular radio network.
Based on the current location, the moving direction and/or the current speed of the user
equipment the above-described control information may be determined in the cellular
radio network, for example in a network node of the cellular radio network or in a
server controlling a so-called control plane of the cellular radio network. The de-
termined control information may be sent to the user equipment and used for selecting
a cell or for monitoring radio signals of the cellular radio network. Furthermore, the
control information may be used by the cellular radio network for rejecting or
accepting requests from the user equipment for registering at the base stations.

According to another aspect of the present invention, a network node for a cellular
radio network is provided. The network node comprises for example a base station of
the cellular radio network or a central network node providing for example control
plane services for the cellular radio network. The network node comprises an interface
for receiving predicted location information relating to a user equipment served by the
cellular radio network. The predicted location information comprises a predicted future
location of the user equipment. The processing device is configured to determine
control information depending on the predicted location information and to control a
registering of the user equipment at cells of the cellular radio network based on the
control information. For controlling the registering, the network node may send the

control information to the user equipment and the user equipment may use this control



WO 2015/071793 PCT/IB2014/065404

[0015]

[0016]

[0017]

[0018]

information as explained above for selecting a cell of the cellular radio network at a
cell change or for monitoring radio signals of the cellular radio network. Additionally
or as an alternative, the control information may be sent to base stations of the cellular
radio network and used by the base stations for accepting or rejecting requests from the
user equipment, when the user equipment is trying to register at the base stations of the
cellular radio network. Therefore, the network node is configured to perform the

above-described method and comprises therefore the above-described advantages.
According to another aspect of the present invention, a user equipment for a cellular

radio network is provided. The user equipment comprises a wireless radio interface for
wireless communication with a base station or a cell of the cellular radio network. The
user equipment comprises furthermore a processing device which is configured to
receive control information from for example a base station of the cellular radio
network at which the user equipment is registered. The control information controls a
registering of the user equipment at cells of the cellular radio network. The control in-
formation is determined depending on a predicted location information of the user
equipment which defines a predicted future location of the user equipment. Based on
the received control information the user equipment performs a cell selection. As an al-
ternative or additionally, the user equipment may configure a monitoring rate for
monitoring radio signals of the cellular radio network based on the received control in-
formation. Thus, the user equipment is configured to perform the above-described
method and comprises therefore the above-described advantages.

Although specific features described in the above summary and the following
detailed description are described in connection with specific embodiments and aspects
of the present invention, it should be understood that the features of the embodiments

and aspects may be combined with each other unless specifically noted otherwise.

Brief Description of Drawings

The present invention will now be described in more detail with reference to the ac-
companying drawings.
[fig.1]Fig. 1 shows a wireless communication system comprising a user equipment
according to an embodiment of the present invention and a network node according to
an embodiment of the present invention.
[fig.2]Fig. 2 shows a wireless communication system and a travelling route of a user
equipment.
[fig.3]Fig. 3 shows a flowchart comprising method steps according to an embodiment

of the present invention.
Description of Embodiments

In the following, exemplary embodiments of the present invention will be described
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in more detail. It is to be understood that the features of the various exemplary em-
bodiments described herein may be combined with each other unless specifically noted
otherwise. Same reference signs in the various drawings refer to similar or identical
components. Any coupling between components or devices shown in the figures may
be a direct or indirect coupling unless specifically noted otherwise.

Fig. 1 shows a wireless communication system 100, for example a cellular-based
wireless radio telecommunication network. The communication system 100 may
comprise a plurality of network nodes, e.g. base stations or nodes providing network
functions like a control plane function. One of these network nodes is shown as base
station 130 in Fig. 1. To each base station a so-called radio cell is assigned. Radio cell
101 shown in Fig. 1 is assigned to the base station 130. A user equipment 110, which
is also called terminal equipment and which may comprise for example a mobile
phone, a personal digital assistant, a tablet computer or a notebook computer, may be
arranged within the cell 101 and may register at the base station 130. By registering at
the base station 130 the user equipment 110 may be served by the base station 130 with
data communication. The data communication may be used for voice transmissions or
data transmissions, for example for downloading music or videos or for browsing the
internet. The wireless communication network 100 may be coupled to a server 120
provided in a wireless or a wired communication network, for example in the internet.

The user equipment 110 comprises a wireless radio interface 111 and a processing
device 112. The processing device 112 may comprise for example a microprocessor or
a controller for executing software or applications stored in the user equipment 110.
The user equipment 110 may comprise more components, for example a display, a mi-
crophone, a loudspeaker, a battery, and input means, but these components are not
shown for clarity reasons. The base station 130 comprises a wireless radio interface
131 and a processing device 132. In a cell-based communication system like the
system 100, the user equipment 110 registers at the base station 130 and a radio link
102 is established for a data communication between the base station 130 and the user
equipment 110. When the user equipment 110 wants to set up a data communication to
a desired communication partner, for example a voice communication to another user
equipment or a data communication to the server 120, the data is communicated via the
radio link 102 between the user equipment 110 and the base station 130, and the base
station 130 establishes a further communication to the desired communication partner.
When the user equipment 110 is geographically moving around, the user equipment
110 may leave the cell 101. In this case, the user equipment 110 has to register at
another base station providing another cell. Accordingly, the communication network
100 rearranges a network configuration for routing communication data from the user

equipment 110 to a desired base station. Network configuration and cell assignment
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may be based on quality metrics defined for the communication network. A typical
metric is the signal strength of the radio signal of the radio link 102. The user
equipment constantly measures the metric by monitoring corresponding pilot symbols
provided by the base stations and reports back to the base station and takes appropriate
actions, for example initiate reselection of a cell. How often the user equipment
performs the metric measurement may depend on the network configuration and the
history of the selections in the past. Additionally, as will be described in the following,
the cell selection and the rate for monitoring the metrics may be controlled based on a
predicted geographical location of the user equipment 110.

Available sensors in the user equipment 110 may provide location information of the
user equipment to the cellular radio network 100 enabling more intelligent network and
cell utilization. Furthermore, in some cases, the user equipment 110 may have a
planned route, which may be determined based on navigation tools or behavior
prediction engines provided in the user equipment 110 or in a server 120 coupled or
assigned to the user equipment 110. The planned route may additionally or as an al-
ternative provide information to the cellular radio network 100 enabling the more in-
telligent network and cell utilization.

Fig. 3 shows a method 300 for operating the cellular radio network 100. In step 301 a
future geographic location of the user equipment 110 is predicted. In step 302 control
information enabling the more intelligent network and cell utilization is determined.
The control information may be especially used for registering the user equipment 110
at cells 101 of the cellular radio network 100 as will be explained in more detail below.
In step 303 registering of the user equipment 110 is controlled based on the determined
control information.

When the user equipment 110 sends predicted location information or a navigation
route to the cellular radio network 100, this may enable the cellular radio network 100
to determine required signaling and reporting for the route by analyzing the predicted
location information or route information combined with knowledge about the network
configuration, topology and utilization. The network may further use predicted location
information or routing information for multiple user equipments to predict traffic
patterns and adapt signaling and reporting to optimize the network performance, for
example to achieve an adequate level of load balancing. The above-mentioned con-
figuration information or control information determined by the network 100 is sent to
one or more user equipments 110 of the network 100. The information may apply to
the entire route or to one or several segments thereof or to only the predicted future
location. Based on this control information, the user equipment 110 adapts its signaling
and handover schemes and associated measurements, for example a signal strength

measurement of neighboring cells.
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The user equipment 110 may report progress to the route, for example a current
position and a velocity, and may report deviations from the reported route to the
network 100 or the server 120. This will be considered by the network 100 for a
continuous network planning and reconfiguration. Based on the updated progress the
network 100 may decide to update the configuration and control information for the
user equipment 110. The data used by the network 100 may reside in either the user
equipment 110 or in the network 100 or on server 120, or in all of them. An application
generating the control information may also be located in either place.

In connection with Fig. 2 an exemplary scenario of a user equipment travelling from
a starting point 201 to a destination 202 along a planned route 203 will be described in
more detail. Cells 101A-1011 of a cellular radio network 100 are indicated by corre-
sponding circles in Fig. 2. Based on the route 203, the cellular radio network 100
knows that cell 101G is the destination cell. Furthermore, only cells 101B, 101D,
101E, 101F and 101G are interesting for cell changes when the user equipment 110 is
travelling along the planned route 203. Therefore, there is no need to monitor cells
101A, 101C, 1011 and 101H, although these are neighboring cells. The cellular radio
network 100 may adapt a list of cells to be monitored by the user equipment 110 such
that the user equipment 110 monitors only cells 101B, 101D, 101E, 101F and 101G.
Furthermore, as the cellular radio network 100 knows that cell 101G is the destination
cell, the list of monitored cells provided to the user equipment can be further reduced
by removing cells 101E and 101F. Therefore, the number of cells monitored by the
user equipment may be significantly reduced and also the number of handovers or cell
changes may be reduced as cell changes into cells 101E and 101F may be avoided.

In other words, in the example shown in Fig. 2, the user equipment 110 travelling
along the planned route 203 would be moving along an area of cells 101E and 101F
that normally would trigger a handover or reselection of the cell to camp on. Hence, if
the route 203 reveals that the user equipment 110 will turn back into cell 101G and will
never loose contact completely to cell 101G, handovers to cells 101E and 101F may
not be optimal. If the cellular radio network 100 knows the future locations of the user
equipment 110 along the route 203, no handover to cells 101E and 101F would be
initiated. Thus, the control traffic can be lowered and the user equipment 110 may save
power. Furthermore, this behavior may be combined with for example hysteresis al-
gorithms which are already part of the 3GPP specification. Furthermore, in this
scenario, a temporary antenna beam forming may be more efficient from a overall
capacity point of view. Additionally, the route information concerning route 203 may
be used to minimize the table of neighboring cells to be monitored by the user
equipment 110. Monitoring cells from which the user equipment 110 is moving away

from does not provide useful data for the network 100 or the user equipment 110, and
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may thus be excluded from further monitoring.

The route 203 from the starting point 201 to the destination 202 may be determined
by an application of the user equipment 110. However, the route 203 may also be de-
termined by an external service, for example by server 120. The so-called Network
Function Virtualization (NFV) initiative in ETSI proposes to provide Application Pro-
gramming Interfaces (APIs) to provide the network with information from external
services. One such API could be common to navigation services. The cellular radio
network 100 may then obtain navigation data from external services, for example
Google Maps, directly using this API and only a few additional parameters are needed
from the user equipment 110. Based on the determined route, control information for
controlling the network 100 and the user equipment 110 as described above may be de-

termined.
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Claims

A method for operating a cellular radio network, the method
comprising:

- determining predicted location information (203) relating to a user
equipment (110), the predicted location information (203) comprising a
predicted future location of the user equipment (110),

- determining control information depending on the predicted location
information (203), and

- controlling a registering of the user equipment (110) at cells (101) of
the cellular radio network (100) based on the control information.

The method according to claim 1, further comprising:

- transmitting the control information from a base station (130) of the
cellular radio network (100) to the user equipment (110).

The method according to claim 1 or claim 2, wherein the control in-
formation comprises at least one of a group consisting of:

- cell information defining at least one cell (101) of the cellular radio
network (100) to be preferably used by the user equipment (110), when
the user equipment (110) performs a cell selection,

- a monitoring rate defining a rate for a monitoring of radio signals of
the cellular radio network (100) for a cell selection based on the
monitoring, and

- a monitoring rate defining a rate for a monitoring of radio signals of
the cellular radio network (100) that depends on the user equipment's
(110) location.

The method according to any one of the preceding claims, wherein de-
termining the predicted location information (203) comprises:

- receiving from a server (120) a travelling route determined for the
user equipment (110), and

- determining the predicted location information (203) based on the
travelling route.

The method according to any one of the preceding claims, wherein de-
termining the predicted location information (203) comprises:

- receiving from the user equipment (110) a travelling route determined
for the user equipment (110), and

- determining the predicted location information (203) based on the
travelling route.

The method according to claim 4 or 5, wherein the travelling route is
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determined based on at least one of a group consisting of:

- destination information (202) obtained from the user equipment (110),
and

- historical travelling routes of the user equipment (110).

The method according to any one of the preceding claims, wherein de-
termining the predicted location information (203) comprises at least
one of a group consisting of:

- receiving from the user equipment (110) a current location of the user
equipment (110) and a current moving direction in which the user
equipment (110) is moving, and

- receiving from the user equipment (110) a current speed of a
movement of the user equipment (110).

A method for operating a user equipment, the user equipment (110)
being configured to communicate with a cellular radio network (100),
the method comprising:

- receiving control information at the user equipment (110), wherein the
control information controls a registering of the user equipment (110)
at cells (101) of the cellular radio network (100) and is determined
depending on a predicted location information (203) comprising a
predicted future location of the user equipment (110), and

- performing a cell selection based on the received control information.
The method according to claim 8, further comprising:

- predicting the future location of the user equipment (110), and

- transmitting the predicted location information (203) to the cellular
radio network (100).

The method according to claim 9, wherein predicting the future
location of the user equipment (110) comprises:

- determining a travelling route (203) of the user equipment (110), and
- predicting the future location based on the determined travelling
route.

The method according to any one of claims 8-10, further comprising:

- determining a current location information of the user equipment
(110) and a current moving direction in which the user equipment (110)
is moving, and

- transmitting the current location information and the moving direction
to the cellular radio network (100).

A network node for a cellular radio network, comprising:

- an interface (131) for receiving a predicted location information (203)
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relating to a user equipment (110) served by the cellular radio network
(100), the predicted location information (203) comprising a predicted
future location of the user equipment (110), and

- a processing device (132), configured

to determine control information depending on the predicted location
information (203), and

to control a registering of the user equipment (110) at cells (101) of the
cellular radio network (100) based on the control information.

The network node according to claim 12, wherein the network node
(130) is configured to perform the method according to any one of
claims 1-7.

A user equipment for a cellular radio network, comprising:

- a wireless radio interface (111) for wireless communication with a
base station (130) of the cellular radio network (100), and

- a processing device (112), configured

to receive control information, wherein the control information controls
a registering of the user equipment (110) at cells (101) of the cellular
radio network (100) and is determined depending on a predicted
location information (203) comprising a predicted future location of the
user equipment (110), and

to perform a cell selection based on the received control information.
The user equipment according to claim 14, wherein the user equipment
(110) is configured to perform the method according to any one of

claims 8-11.



PCT/IB2014/065404

WO 2015/071793

173

lanlag

ocl

2L~
LEL ~

uonels aseq
10 BpON YIOMION

aolnaq Buissaedold

| 614

20BHSIU| OlpeYy

wewdinb3g Jasn

@o1naQ Buissaoold

aoela)U| OIpEY

0ol



WO 2015/071793

Fig. 2



WO 2015/071793

PCT/IB2014/065404
313
. : ) 300
Predict location of User Equipment “«

™ 301

Y

Determine control information for registering

™ 302

Y

Control registering of User Equipment

—— 303

Fig. 3



INTERNATIONAL SEARCH REPORT

International application No

PCT/1B2014/065404

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4W60/04
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HOAW

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 01/58182 A2 (ERICSSON INC [US]) 1-4,6,
9 August 2001 (2001-08-09)

Y page 12, line 12 - line 24

page 21, line 5 - page 22, line 13
figure 3

Y US 2010/330991 Al (SYDIR JAROSLAW J [US] 5
ET AL) 30 December 2010 (2010-12-30)
A paragraph [0029] 1-4,6-15
Y EP 1 713 292 Al (SAMSUNG ELECTRONICS CO 7,11
LTD [KR]) 18 October 2006 (2006-10-18)
A paragraph [0033] 1-6

D Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

°ited.t°| establish the pul_r;_licdation date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

16 February 2015 25/02/2015

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016 Zembery, Peter

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2014/065404
Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 0158182 A2 09-08-2001 AU 2932901 A 14-08-2001
EP 1266536 A2 18-12-2002
us 6711408 Bl 23-03-2004
WO 0158182 A2 09-08-2001
US 2010330991 Al 30-12-2010  CN 102461293 A 16-05-2012
EP 2446680 A2 02-05-2012
JP 2012530460 A 29-11-2012
KR 20120036885 A 18-04-2012
TW 201114292 A 16-04-2011
US 2010330991 Al 30-12-2010
WO 2010151445 A2 29-12-2010
EP 1713292 Al 18-10-2006  EP 1713292 Al 18-10-2006
US 2006234757 Al 19-10-2006

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report

