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(57) Abstract: The present invention relates to cellular communications and in particular to a frequency spectrum shared by two
cellular networks. The object is flexible utilization of the spectrum. This is achieved by a method wherein a first of the networks
occupies part of the shared spectrum in relation to the traffic load in the first network. The first network informs a second of the
networks on the extent the shared spectrum is occupied, for the second network to be free to use the shared spectrum outside the
occupied part. The invention also relates to a RRM unit arranged for carrying out the inventions, to a BSC and to a radio base station
adapted for carrying out the method. One advantage is that spectrum can be lent from an old system when a new system is introduced.
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DYNAMIC FREQUENCY BAND ALLLOCATION BETWEEN RADIO
COMMUNICATION NETWORKS

TECENICAL FIELD OF THE INVENTION

The present invention relates to cellular radio
communications 1in general and more particular to a method
for utilizing a frequency spectrum band shared among two or
more radio networks. The invention also relates to a control
node for performing the method, to an RRM node, to a base
station controller and a radio base station comprising the
RRM node.

DESCRIPTION OF RELATED ART

In traditional planning of cellular networks, a range of
contiguous radio frequencies, referred to as a carrier, are
allocated in a static fashion to a single radio network.
This is illustrated with the frequency axis in figure 1,
where Carrier 1, ranging from frequency £f1 to £3, is
allocated to Cellular Network 1 and Carrier 2, that ranges
from frequency f2 to f4 is allocated to Cellular Network 2.
Between the two carriers, a Guard-Band is typically included
in order to reduce the spurious emissions emitted between

the cellular networks.

As a consequence of this traditional deployment the traffic
belonging to cellular network 1 is kept entirely in carrier
1 and the traffic belonging to cellular network 2 1is kept

entirely in carrier 2.

Since there is no overlap bstween the two carriers decisions
about the scheduling of data on carrier 1 can be taken by
cellular network 1 without any information about the
scheduling of cellular network 2 and vice versa. One example
of the above is where cellular network 1 is a GSM network
belonging to operator A and cellular network 2 is a GSM

network belonging to operator B. Another example will be

1
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when cellular network 1 is a GSM network and network 2 is an
LTE network and the two networks 1 and 2 belong to the same
operator. This is illustrated in the time /frequency axis of

figure 2.

Operators will need an increased flexibility in their
cellular deployments in the coming years for several

reasons:

e An increased number of cellular technologies are

available

e The need to migrate spectrum from their currently
deployed cellular technology {(e.g. GSM) to more modern
cellular technology (e.g. LTE).

e Shortage of spectrum will certainly be a problem for

some operators, it is often expensive to get access to.

e A general trend of “technology agnosticism” from
regulators, whereby the allocation of frequency bands
to operators does not prescribe the usage of any

particular technology.
SUMMARY OF THE INVENTION

The object of the present invention is flexible utilization

of a spectrum by two networks.

In the first radio network an RRM unit control the radio
resource management in one or more cell, and in the second
network a second RRM unit controls the radio resource
management in one or more cell. The basic concept of the
invention is to occupy part of a spectrum for use in the one
or more cell/s controlled by the first RRM unit in relation
to the traffic load in the cell/s controlled by the first

RRM unit. The second RRM unit is informed of the occupied
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part of the shared spectrum, and is free to use the shared

spectrum outside the occupied part.

The invention also relates to a first RRM unit with an
interface for connection to the second RRM unit, and that

has means for performing thke method.

The invention further relates to a base station controller,

and a radio base station including the RRM unit.

An advantage with the invention method 1is a superior

utilization of the shared spectrum.

In particular it is an advantage when a new network based on
new technology is introduced. The frequency band dedicated
to the new network may be too narrow to allow for the
highest bitrates affordable by the technology itself. The
frequencies of the shared spectrum then make the highest

bitrates possible.

A further advantage exampled by the GSM and LTE networks is
that that the average bitrates in the LTE system, as seen by
the end-user, are substantially higher than they would be if
LTE was confined to a part of the spectrum that is dedicated
to the LTE-network only.

Yet another advantage of the invention is a radio network
that is shared between two different network operators. In
this embodiment two operators may share one RBS. At least
one part of the spectrum in which the RBS operates its radio
communication 1is then sharad between the two operators so
that the RBS can use the shared part of the spectrum either
for radio communication to mobile stations attached to the
first network operator or for radio communication attached

to the second network operator.
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DESCRIPTION OF THE DRAWINGS

Figure 1 is a frequency axis 1illustrating the prior art

usage of the spectrum bands.

Figure 2 is the same as figure 1, except for illustrating an

inventive usage of spectrum.

Figure 3 is a time/frequency diagram illustrating spectrum
utilization of two separete bands by a GSM and an LTE

network.

Figure 4 1is the same as figure 2, whereas illustrating an

alternative spectrum utilization.

Figure 5, 1is a view of some nodes, and cells of two

networks.

Figure 6 is a block diagram of nodes in a GSM and an LTE

system.

Figure 7 1is a flowchart of the steps of a first method

embodiment.

Figure 8 block diagram of nodes in a GSM and an LTE system

and a control node.
DESCRIPTION OF PREFERRED EMBODIMENTS

The invention is based on a frequency band being divided
into tree part, as is depicted by the frequency axis in
figure 2. The frequency band f1 - f2 is allocated to a
first network, the frequency band from £3 - f4 is allocated
to a second network, albeit part £3 -f2 of the allocated
bands are shared by both networks and the first network has
only a part f1-f3 of carrier dedicated for its own and the
second network only part f£f2-f4 of carrier dedicated. 1In
the lower part of figure 2 the respective RRM (Radio
Resource Manager) of the networks are marked by boxes. The

RRM control the usage of the spectrum and are connected for
4
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communicating the usage of the shared spectrum between each

other.

The core of the invention is the exchange of information
messages between the first and the second network which
allows each system to know which part of the shared
spectrum that is eligible Zor traffic scheduling. These
information messages can be either proprietary or

standardized.

The advantage of the spectrum allocation can be understood
by comparison of figure 3 that discloses prior art
allocation a spectrum to a GSM and an LTE net, and its
usage by the GSM traffic in a time/frequency diagram, with
the spectrum allocation and usage in figure 4, illustrating
the inventive allocation to the nets in the same type of
diagram. To maintain an acceptable grade of service, i.e. a
low blocking rate, the operator is forced to allocate
bandwidth to GSM for traffic peaks to be handled within the
spectrum allocation. With static spectrum allocation, as in
the prior art, this limits the bandwidth allocation to LTE.
By sharing part of the spectrum the LTE system can get
access to it, and get a large part of it, during the time
periods when the traffic in GSM is low or medium. Thereby
the LTE can offer a substantially larger capacity and peak

rate.

First embodiment

The inventions primary application is for scenarios where

both networks belong to the same operator.

Figure 5, is a view of a first cell Cl in a GSM system and
a second cell C2 in an LTE system. The first cell Cl is
served by radio base station 15 in the GSM system, i.e. a
GSM BTS, 15, and the second cell C2 is served by an LTE RBS
12 (radio base station). The GSM BTS, 5, is connected to a
GSM BSC (Base Station Controller) 13. The GSM BSC, 13, and

5
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the LTE RBS, 12, have links for data communication via a
core network. For this invention the links are not
important. Important is instead, a new link connecting the
GSM BSC, 13, with the LTE XBS 12, and that will be

described further down.

Of course GSM and LTE networks comprise numerous cells and
base stations 15, 12. Figure 5 is for illustrative purposes
of two networks, controlled by the same operator, sharing
part of spectrum and having at least some cells with
overlapping geographical coverage as is the case with the
first and the second cell Cl, C2. This complicates the

interference situation.

Figure 6 is a block diagram, illustrating functional blocks
of the GMS BTS 5, the GSM BSC, 13, and the LTE RBS, 12 that

are essential for the invention.

The functional blocks in the GSM BSC, 13, are the GSM radio
resource manager 2, the Channel handler 3, the group switch
4 and the signaling entity 6 that communicates with the LTE
system via the LTE signaling entity 7. The GSM BTS, 5,
includes the important modules Radio unit 5 and antennas.
The LTE RBS contains the functional blocks Signaling Entity
7, radio resource manager 8, the Scheduler 9, the data
buffer 10, the radio unit 11 and the antennas. The
functional blocks of the GSM BSC, 13, and LTE RBS, 12, are
with exception of the radio unit 11, primarily implemented
as software executed by processors. They may however to a
various extent be implemented by hardware. The extent is
choice of implementation. The functional units, 2-4, 6-11,
are typically implemented in separate physical program and
processors, however some of the functional units may share

physical entity.

In the first embodiment the GSM system has priority in the

shared spectrum but lets the LTE system know, by means of
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the information elements sent between from the GSM RRM, 2,
to the LTE RBS RMM, 8, which parts of the shared spectrum
are used by GSM and when. The LTE system would then
maintain up to date information about which part of the
shared spectrum is presently occupied by GSM and schedule
LTE data in the remaining part of the spectrum. This
function will be described in more detailed with reference
to figure 6 and to the steps of a method illustrated by the

flowchart of figure 7.

The GSM RRM, 2, controls both the spectrum that has been
dedicated to GSM only, i.e. the carrier between frequencies
fl and £3 in figure 2, and the spectrum that has been
allocated to both GSM and LTE, i.e. the shared spectrum

between frequencies f3 and f2 in figure 2.

Initially the GSM RRM, 2, takes frequencies from the shared
spectrum into use based on the traffic load in the GSM

network, see S1 in figure 7.

In following step $2, the GSM RRM, 2, signals to the GSM
signaling entity, 6, what frequencies in the shared carrier
are presently in use by the GSM radio network. The GSM
signaling entity, 6, sends an information element
containing this information to the LTE signaling entity

which forwards this message to the LTE RRM, 8.

In S3, the LTE RRM, 8, processes the information with other
available information about which frequencies to use and
sends the resulting radio resource information to the LTE
scheduler, 9. In particular the LTE RRM, 8, instructs the
scheduler, 9, not to use any of the frequencies in the
shared carrier that is presently being occupied by GSM.

The LTE scheduler, 9, uses this information in combination
with other available data to determine which user data in
the data buffer, 10, shall be transmitted toc the mobile

stations and which resources, such as frequencies, shall be
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used. In particular the scheduler, 9, uses only the

frequencies that are indicated as available by the LTE RRM,
2.

The traffic load of the GSM is monitored, S4, and compared
to upper and lover thresholds, S5. This is performed by the
GSM RRM, 8.

In case of a decrease in the GSM traffic load, the first
step is again entered by the GSM RRM, 2, releasing some of
the frequencies occupied by GSM. The steps following on the

first step S1 is performed in a loop.

In an alternative step 4 and 5, S4, S5, the channel
handler, 3, receives a request for a new voice call to be
set up in the GSM cell. The channel handler, 3, signals this
request to the RRM, 2, which determines traffic load

increase.

If step 5, S5, results in a increase of the GSM load, the
GSM RRM, 2, in a sixth step S6, identifies a GSM radio
channel that can be used and stores information about which
frequencies that GSM channel requires. The GSM radio
resource manager sends a message to the LTE resource
manager. The message contains information about the
frequencies that are going to be used for the GSM call and
instructs the LTE system to not use these frequencies for

scheduling traffic.

The LTE RRM, 8, acknowledges receipt of the information,
and the acknowledgement is received by the GSM RRM, 2, the
seventh step S7.

Next, see S8, the GSM RRM, Z, grants the channel handler to
set up the voice call on the identified frequencies. The
channel handler, 3, uses state of the art methods to set up
the voice call through the group switch over the abis

interface via the GSM BTS, 5, and over the radio interface
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to the mobile using the radio channel granted to the call
by the GSM RRM. In parallel to the voice call set up, the
LTE signaling entity, 7, informs the LTE RRM about the
frequencies that are from now on used for the GSM voice
call. The LTE RRM relays this information to the LTE
scheduler which immediately stops all scheduling on the

corresponding frequencies.

When the last step is performed the traffic in the GSM
system is monitored, see step S4, and the further steps are

performed in a loop.
Second embodiment

Figure 8 is block diagram, of the same nodes as figure 6
with the exception of a control node, 14, external the GSM
and LTE network nodes. The control node, 14, has interfaces
connecting to the signaling entities, 6, 7 of the GSM BSC,
13, and LTE RBS, 12, via links 21. All the functional
units, 2-4, 6-11, of the GSM BSC, 13 and the LTE RBS, 12
are the same as in figure 6, albeit the functioning of the

RRMs being somewhat different.

In the second embodiment, the GSM is not privileged over
the LTE in the access to the shared network. The LTE RRM,
8, monitors the traffic load and if the load cannot be
handled within the frequency spectrum already assigned by
the control node, 14, the LTE RRM, 8, requests the control
node, 14, to assign more of the shared spectrum to the LTE
system. The GSM RRM, 2, functions in the same way. The
request on spectrum allocation from the LTE and GSM RRM, 2,

8 includes a measure of the respective the traffic load.

When the control node, 14, has received the request to be
assigned more of the shared spectrum from the LTE RRM, 8,
the control node, 14, request the GSM RRM, 2,to provide a
measure of the GSM traffic load. The control node, 14,

compares the traffic loads of the GSM and LTE networks.
9
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Based on the information about the load in the GSM and LTE
networks respectively, present spectrum allocations and
policies as defined by the network operator the control
node, 14, decides whether or not the present allocations of
the shared spectrum to the GSM RRM function and LTE RRM
functions shall be changed. If the decision of the RRM
control node, 14, is to re-assign (change) then both the
RRM, 2, 8 of the GSM and LTE networks are informed. If the
decision is to do no re-assignment, then only the LTE RRM,

8, 1is informed because it made the request.
Traffic load measures and policy parameters

The control node, 14, in ths second embodiment need to
compare the traffic load measures from the LTE and GSM
systems. The measures should be processed by the respective
RRM, 2, 8, to be comparable. The measures could for example
be based on any of the parameters: occupation of available
radio channels, packet loss over radio, delays, throughput
in either the uplink or downlink direction or any
combination of the parameters. Preferably, the measure is

quantified in relation to the frequencies already assigned.

The load measures can be either of the form of
instantaneous load level, load level as filtered over a
well-defined time period which could range from
milliseconds to minutes or even hours. Alternatively the
load measures could be predictions of the load situation

for a future time period.

The load measures could be sent periodically from the RRM
units 2 and 8 to the central RRM control function 14.
Alternatively the load measures could be sent based on
events, e.g. a significant change in the load situation in
either of the GSM and LTE system as compared to last

reported load measure.

10
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The policy parameters serve the purpose to compare and
weigh the importance of the load measures in the decision
about how to re/assign spectrum to the RRM units 6 and 8.
The policy parameters are either a permanent part of the
RRM control unit 14 or provisioned to the RRM control unit
14, e.g. by means of an operation and management system.
The policy parameters could e.g. compare two conceptually
different load measures such as number of ongoing voice
calls in GSM to the channel occupancy of LTE or weigh two
comparable measures such as channel occupancy in the two
systems. In one embodiment of the invention the policy
parameters are used to pricritize one network over the
other which in the extreme limit of absolute priority to
GSM gives a function similar to embodiment one of the

invention discussed in previous sections.

The policy parameter can also be connected to QoS (Quality
of service) policies of the individual end-users in the two
systems so that spectrum is assigned based on services and

individual user priorities.
Further alternatives to the embodiments

It should be understood that the RRM, 2, of the GSM system
could be connected to plural RRM, 8, in respective LTE
RBSs, 12. Thereby, the GSM RRMs, 2, could be connected to a
number of LTE RBS, 12, that correspond in number and
geographical coverage to a rumber of GSM BTS, 15, that are
controlled by the GSM BSC, 13.

The GSM and LTE networks are examples of networks used in
the first and second embodiment. Networks based on other
radio access technologies can of course be used in
combination with the present invention. For example the
invention would be advantageously when migrating from a
network based on CDMA technology to a network based on OFDM

or any other future access technology. The RRM, 2, or the

11
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control node, 14, could further allocate the uplink and the

downlink spectrum separately.

Other systems may divide there functional entities
differently than that of the GSM, BSC, and give other names
to the entities.

The networks sharing a spectrum could also be based on the
same access technology. This is in particular the case for
the scenario when the control node, 14, assigns the shared
spectrum to a network that offers the highest price for

access the shared spectrum. Moreover, it could be possible

to share a spectrum by more than two networks.

Abbreviations

LTE Long Term Evolution of 3 G as is
standardized by 3GPP

OFDM Orthogonal Frequency Division Multiple
Access

RBS Radio Base Station

RRM Radio Resource Manager

BTS Base Transceiver Station

12
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1.

CLAIMS

A method for controlling utilization of a frequency
spectrum shared by a first and a second radio network,
that each comprises one or more RRM units (2,8) for
controlling the radio resource management in one or

more cells, comprising the steps of;

- occupying a first part of the frequency band for
use in one or more cells in the first radio
network that are controlled by a first RRM unit
(2), wherein the occupied first part is in
relation to the traffic 1load in the «cell/s
controlled by the first RRM unit;

- informing a second RRM unit (8) in the second
radio network of the first part of the frequency
band, for the second RRM unit to be free to use
the shared frequency band outside the first part
in one or more cells controlled by the second RRM
(8).

The method of claim 1 further adapting the first part
of the spectrum in relation to traffic load changes in

the cell/s controlled by the first RRM unit.

The method of claim 1 or 2, comprising the further

step of,

- adapting first part of the spectrum in relation to the

traffic load in the cell/s controlled by the second RRM
unit (8).

4.
(8)

The method of claim 2 or 3, wherein the second RRM unit

is informed of any adaptation of the occupied first

part of the spectrum.

13
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5. The method of claim 4, the first RRM unit (2) is
informed of any adaptation of the occupied first part of

the spectrum.

6. The method of claim 1 wherein the geographical area
covered by the cell/s controlled by the first RRM unit (2)
and the geographical area covered by the cell/s controlled

by the second RRM unit (8) at least partly overlap.

7. The method of claim 1-4, or 6 as performed by the first
RRM unit (2).

8. The method of claim 1 wherein either the first or the
second network is a GSM network, and the other of the
first or second network is a network based on OFDM

technology.

9. The method of claim 1 wherein the first and the second

network use the same radio access technology.

10. A first RRM unit (2, 8) for controlling radio resource
management functions in one or more cell/s in a first

radio network, characterised by,

an interface (6, 7) for connection to an second RRM unit

(2, 8), in a second radio network;
means for performing the method of claim 1.

11. The first RRM unit (2) of claim 10, wherein said
interface (6) 1is arranged for connection to plural RRM

nodes in the second radio network.

12. A base station controller (13) including the first RRM

unit of claim 10 or claim 11 as an integral part.

13. A radio base station (12) including the first RRM unit

of claim 10 as an integral part.

14
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14. A cellular network including the base station
controller of claim 12 or the radio base station of claim
13.

15. A control node (14) comprising,

a first interface for a connection over a link 21 to a

first RRM unit (2) in a £irst network:

a second interface for a connection over a link 21 to a to

a second RRM unit (8) in a second network:;

a processor for performing the method of claim 1, wherein
the occupying step 1is based on traffic load measures
received at least from the first RRM unit (2), and the
processor is further arranged to inform first and second
RRM unit of the occupied first part of spectrum via said

first and second interface.



WO 2008/088254 PCT/SE2007/050019

i ——

f, f, f, f,  frequency

Carrier 2: Deployment of
Cellular Network 2

Guardband to mitigate interference
between the cellular networks

Carrier 1: Deployment of
Cellular Network 1

FIG. 1

-+ } —+ + -
f, f3 4 f, f, frequency
Carrier 2: Deployment of
Celiular Network 2
N
Carrier 1: Deployment of

. iul;l\lﬁtwork 1
Radio resource 4 Radio resource
manager of -~ mmmom oo manager of
Network 1 Network 2

1/6
SUBSTITUTE SHEET (RULE 26)



WO 2008/088254 PCT/SE2007/050019

Radio resource
manager of

A\\

Band width statically allocated to LTE >

~ 30 Mbps

 GSM traffic

Radio resource

manager of
GSM

FIG. 3

2/6
SUBSTITUTE SHEET (RULE 26)



WO 2008/088254 PCT/SE2007/050019

Radio resource
manager of
LTE

Band width signalled by GSM to LTE
RRM as being available for LTE
scheduling ~ 50

Frequency

GSM ftraffic

Radio resource
manager of
GSM

FIG. 4

3/6
SUBSTITUTE SHEET (RULE 26)



WO 2008/088254 PCT/SE2007/050019

FIG. 5

4/6
SUBSTITUTE SHEET (RULE 26)



PCT/SE2007/050019

WO 2008/088254

"

9 Old

Jayng ejeq

Sdd 411
Jonpayos L4 ey L1
i i
| “
i
..... Amus |
Buljjeubis
yun
—( Olpey

way

2

NI,/{ e OSd NSO
NSO
— Jajpuey
( L___] [suueyd
[
m !
Aus “
e --- Buljjeubis L]
d NSO

YoUms
dnolig

L JJ T

Gl

S19 NSO

yun
olpey

T A

5/6
SUBSTITUTE SHEET (RULE 26)



WO 2008/088254 PCT/SE2007/050019

St ;
\ Allocating frequencies to GSM net from the shared
spectrum based on GSM traffic load

52 Y
Signaling information to the LTE net on the GSM
occupation of frequencies of the shared spectrum

S3 v
\ Using by the LTE net frequencies of the shared spectrum
that is not occupied by the GSM net

S4

GSM load
change?

S5
Decrease

Release or occupy
more frequencies?

Increase
S6 ~—
N Inform LTE net of increased occupation by GSM net

S7 }
S Acknowledge received from LTE system
S8~ +

GSM net start using further occupied frequencies

FIG. 7

L s f%f

FIG. 8

6/6
SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2007/050019

A. CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet

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

B. FIELDS SEARCHED

IPC: H04Q, HO4L, H04B

Minimum documentation searched (classification system followed by classification symbols)

SE,DK,FI,NO classes as above

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

EPO-INTERNAL, WPI DATA, PAJ

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A EP 1608086 A2 (MOBILE SATELLITE VENTURES LP), 1-15
21 December 2005 (21.12.2005), paragraphs 71;
80-94; 144-148; 161-173; 220-221, figures 8A-19,
abstract
A EP 1418782 Al (SIEMENS MOBILE COMMUNICATIONS S P 1-15
A), 12 May 2004 (12.05.2004), paragraphs 45-46,
abstract
A EP 1434456 A2 (NEC CORP), 30 June 2004 1-15
(30.06.2004), claims 25-36, abstract

[

Further documents are listed in the continuation of Box C.

L—zl See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"0 document referring o an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X" document of particular relevance: the claimed invention cannot he
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance: the claimed invention cannot be
considered 1o involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&" document member of the same patent family

Date of the actual completion of the international search

9 October 2007

Date of mailing of the international search report

T2 -10- 2007

Name and mailing address of the ISA/

Swedish Patent Office
Box 5055, 8-102 42 STOCKHOLM
Facsimile No. +46 8 666 02 86

Authorized officer

Elisabet Aselius /LR
+46 8 782 25 00

Form PCT/ISA/210 (second sheet) (April 2007)

Telephone No.




INTERNATIONAL SEARCH REPORT International application No.
PCT/SE2007/050019

International patent classification (IPC)
H04Q 7/36 (2006.01)

Download your patent documents at www.prv.se
The cited patent documents can be downloaded at www.prv.se by
following the links:

e In English/Searches and advisory services/Cited documents
(service in English) or

e e-tjanster/anférda dokument (service in Swedish).
Use the application number as username.
The password is NIENAKUNDQ.

Paper copies can be ordered at a cost of 50 SEK per copy from
PRV InterPat (telephone number 08-782 28 85).

Cited literature, if any, will be enclosed in paper form.

Form PCT/ISA/210 (extra sheet) (April 2007)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

01/09/2007 | PCT/SE2007/050019
EP 1608086 A2 21/12/2005 EP 1619810 A 25/01/2006
AT 307432 T 15/11/2005
AU 2580102 A 18/06/2002
AU 8468801 A 13/02/2002
CA 2328013 A 02/02/2002
CA 2381811 A,C 07/02/2002
CA 2428702 A,C 13/06/2002
DE 60114236 D,T 27/07/2006
EP 1316233 A 04/06/2003
EP 1350344 A,B 08/10/2003
SE 1350344 T3
ES 2251526 T 01/05/2006
MX  PA02001964 A 21/07/2003
MX  PA03004903 A 25/09/2003
us 6859652 B 22/02/2005
us 6892068 B 10/05/2005
Us 7149526 B 12/12/2006
US 20020041575 A 11/04/2002
US 20020090942 A 11/07/2002
US 20040023658 A 05/02/2004
US 20050079816 A 14/04/2005
US 20050164701 A 28/07/2005
US 20050181786 A 18/08/2005
US 20050265273 A 01/12/2005
US 20050272369 A 08/12/2005
US 20060194576 A 31/08/2006
US 20060211371 A 21/09/2006
US 20070021060 A 25/01/2007
WO 0211302 A,B 07/02/2002
WO 0247357 A 13/06/2002
EP 1418782 Al 12/05/2004 AT 323388 T 15/04/2006
DE 60210628 D 00/00/0000
EP 1434456 A2  30/06/2004 CN 1510947 A 07/07/2004
JP 2004207839 A 22/07/2004
US 20040127191 A 01/07/2004

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 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report

