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& frame having channel allocation information, which is contained in a frame received through the first UWB interface module, re-
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receiving a frame compliant with a first ultra wide band (UWB) communication format; generating a transmission frame having
channel allocation information reflected thereon; and transmitting the generated transmission frame according to a second UWB
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Description
CHANNEL ALLOCATION METHOD BETWEEN HET-
EROGENEOUS WIRELESS NETWORKS AND WIRELESS

NETWORK APPARATUS PROVIDING THE SAME
Technical Field

Methods and apparatuses consistent with the present invention relate to channel
allocation, and more particularly, to performing channel allocation between het-
erogeneous wireless networks having different formats.

Background Art

Recent developments in communications and network technologies have changed
the network environment from wired networks using wired media such as coaxial
cables or optical cables to wireless networks using signals in various frequency bands.
Accordingly, mobile computing apparatuses having wireless network interface
modules and performing a specific function by processing a variety of data (hereinafter
referred to as 'wireless networking apparatuses’) have been developed. In addition,
wireless network technologies for efficient communication between wireless network
apparatuses have also been introduced.

Wireless networks can be classified into two types.

One type is a wireless network comprising an access point, as illustrated in FIG. 1,
which is referred to as an 'infrastructure mode wireless network’, and the other type is a
wireless network without an access point, as illustrated in FIG. 2, which is referred to
as a 'wireless network of ad-hoc mode.'

The infrastructure network contains an access point 10 as shown in FIG. 1, whereas
the ad-hoc network requires no access point for communication as shown in FIG. 2.

In an infrastructure mode, an access point not only has connectivity to the wired
network but also provides communication among wireless network devices within a
wireless network. Thus, all data traffic in the infrastructure network is relayed through
the access point.

In an ad-hoc mode, wireless network devices within a single wireless network can
directly communicate with one another without using an access point.

Such wireless networks can be further classified into two types based on the
presence of a coordinator. In one type of network, which is called a 'coordinator-based
wireless network', a randomly selected wireless device acts as a coordinator that
assigns channel time to other wireless devices within the same wireless network for
data transmission, and then the other wireless devices are allowed to transmit data only

at the assigned time. As compared to the coordinator-based wireless network, the other
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type of network allows all network devices to transmit data at any time desired without
using a coordinator.

The coordinator-based wireless network is a single independent coordinator-
centered network. When there are multiple coordinator-based wireless networks within
a certain area, each network has a unique identifier (ID) to distinguish itself from the
others.

Thus, while wireless devices can transmit/receive data to/from other network
devices during a channel time assigned by the coordinator on a coordinator-based
network to which they belong, they are not allowed to communicate with wireless
devices belonging to another coordinator-based network.

One representative example of such former type of coordinator-based wireless
devices is a wireless network device using a direct sequence ultra wide bandwidth
(DS-UWB) communication format complying with the IEEE 802.15.3 standard.

On the other hand, a representative example of the latter type of coordinator-based
wireless devices is a wireless network device using a multi-band orthogonal frequency
division multiplexing (OFDM) Alliance Physical Layer/Media Access Control Layer
(MBOA PHY/MAC) standard.

Disclosure of Invention

Technical Problem
Although these two ultra wide band (UWB) wireless networks are the same in the
sense that they perform communication using UWB signals, they are fundamentally
different from each other, and signals sent using one of these networks would be
unreadable by devices designed to use the other. Furthermore, should additional
networks be introduced, it is likely that those new networks would also be in-
compatible with existing networks.
Technical Solution
The present invention provides a method for performing channel allocation in a
wireless network system where heterogeneous wireless networks having different
formats coexist, such that information regarding channel periods allocated to the het-
erogeneous wireless networks is shared by the respective heterogeneous wireless
networks.
The present invention also provides an apparatus performing the channel allocation
method.
According to an aspect of the present invention, there is provided a wireless
network apparatus which includes a first ultra wide band (UWB) interface module that
transmits and receives a frame compliant with a first UWB communication format; a

second UWB interface module that transmits and receives a frame compliant with a
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second UWB communication format; and a channel time adjustment module that
generates a transmission frame having channel allocation information, which is
contained in a frame received through the first UWB interface module, reflected
thereon and transmits the generated transmission frame through the second UWB
interface module.

According to another aspect of the present invention, there is provided a method
for performing channel allocation between heterogeneous wireless networks, the
method including receiving a frame compliant with a first ultra wide band (UWB)
communication format; generating a transmission frame having channel allocation in-
formation reflected thereon; and transmitting the generated transmission frame
according to a second UWB communication format.

Description of Drawings

The above and other aspects of the present invention will become more apparent by
describing in detail exemplary embodiments thereof with reference to the attached
drawings in which:

FIG. 1 illustrates a related art infrastructure mode wireless network device;

FIG. 2 illustrates a related art ad-hoc mode wireless network device;

FIG. 3 is a block diagram of a wireless network device according to an exemplary
embodiment of the present invention;

FIG. 4 illustrates the format of superframes according to an exemplary embodiment
of the present invention;

FIG. 5 is an illustration of superframes supporting the IEEE 802.15.3 standard and
the MBOA standard according to an exemplary embodiment of the present invention;
and

FIG. 6 is a flowchart illustrating a method for performing channel allocation
according to an exemplary embodiment of the present invention.

Mode for Invention

Advantages and features of the present invention and methods of accomplishing the
same may be understood more readily by reference to the following detailed de-
scription of exemplary embodiments and the accompanying drawings. The present
invention may, however, be embodied in many different forms and should not be
construed as being limited to the exemplary embodiments set forth herein. Rather,
these exemplary embodiments are provided so that this disclosure will be thorough and
complete and will fully convey the concept of the invention to those skilled in the art,
and the present invention will only be defined by the appended claims. Like reference
numerals refer to like elements throughout the specification.

For a better understanding of exemplary embodiments of the present invention, het-
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erogeneous networks consisting of a DS-UWB wireless network compliant with the
IEEE 802.15.3 standard and an MBOA wireless network compliant with the MBOA
standard, will be described by way of example.

FIG. 3 is a block diagram of a wireless network device 300 according to an
exemplary embodiment of the present invention.

Referring to FIG. 3, the wireless network device 300 includes a first UWB interface
module 310, a second UWB interface module 320, a channel time adjustment module
330 and an application module 340.

The first UWB interface module 310, which is a module performing operations for
physical (PHY) layers and media access control (MAC) layers defined in the IEEE
802.15.3 standard (hereinafter to be abbreviated as 'the 15.3-standard"), communicates
with other network apparatuses supporting the DS-UWB standard in a wireless
network system in which a communication compliant with the DS-UWB standard is
established.

According to the 15.3-standard based DS-UWB communication method, which is a
Time Division Multiple Access (TDMA) method, when a Piconet Coordinator (PNC)
broadcasts a beacon frame, devices belonging to the DS-UWB wireless network
request the PNC for a Channel Time Allocation (CTA), and the PNC allocates the
CTA as requested. In this regard, the 15.3-standard may be referred to. The first UWB
interface module 310 generates beacon frames based on the 15.3-standard superframe
and broadcasts the same so that the first UWB interface module 310 performs the same
function as the PNC. In addition, the first UWB interface module 310 receives a
15.3-standard beacon frame transmitted from other wireless network apparatuses.

The second UWB interface module 320, which is a module performing operations
for PHY layers and MAC layers defined in the Multi-Band OFDM Alliance (MBOA)
standard, communicates with other network apparatuses supporting the MBOA
standard in a wireless network system in which a communication compliant with the
MBOA standard is established.

The MBOA communication method is a TDMA method, in which each device
belonging to the MBOA network sets up its own Medium Access Slot (MAS) as a
Distributed Reservation Protocol (DRP) to share a channel. More details are described
in the MBOA Draft MAC Standard 0.95.

The second UWB interface module 320 generates beacon frames based on the
superframe compliant with the MBOA standard and broadcasts the same. Al-
ternatively, the second UWB interface module 320 may receive an MBOA beacon
transmitted from other wireless network apparatuses.

The channel time adjustment module 330 adjusts each channel time using the

respective beacon frames received from the first UWB interface module 310 and the
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second UWB interface module 320 and the superframes compliant with the
15.3-standard and the MBOA standard.

For example, if the wireless network device 300 receives a 15.3-standard beacon
frame through the first UWB interface module 310, the channel time adjustment
module 330 generates an MBOA beacon frame using the 15.3-standard superframe, the
MBOA superframe and information contained in the received 15.3-standard beacon
frame, and then broadcasts the generated MBOA beacon frame through the second
UWRB interface module 320, thereby enabling channel allocation for data transmission
on the MBOA network.

Here, the channel time adjustment module 330 reflects channel allocation in-
formation contained in the MBOA beacon frame on the 15.3-standard beacon frame to
then be broadcast through the first UWB interface module 310.

That is, the channel time adjustment module 330 generates both the 15.3-standard
beacon frame and the MBOA beacon frame to then broadcast the same through the
respective interface modules 310 and 320.

The application module 340 includes various application programs loaded in the
wireless network device 300. To implement data communication with other wireless
network apparatuses, the application module 340 requests the channel adjustment
module 330 for channel allocation for data transmission.

After being requested, the channel time adjustment module 330 performs channel
allocation through the first UWB interface module 310 or the second UWB interface
module 320. Then, the application module 340 performs data transmission through a
channel allocated thereto.

FIG. 4 illustrates the format of superframes according to an exemplary embodiment
of the present invention, the superframes complying with the IEEE 802.15.3 standard.
Each superframe is 65536 ps long, which is the same as the MBOA superframe.

A superframe represents a temporal structure and an MAC frame for exchanging
data between devices is embodied in the superframe. Each superframe is composed of
a beacon containing control information, a Contention Access Period (CAP) for
transmitting data through a backoff procedure, and Channel Time Allocation Period
(CTAP) for transmitting data without contention within the allocated time. Among
them, CAP can be replaced by Management CTA (MCTA).

Here, competitive access can be made in an CAP through an Carrier Sense Multiple
Access/Collision Avoidance (CSMA/CA) system and a channel can be accessed in
MCTA through a slotted Aloha method.

CTAP can comprise a plurality of MCTA blocks and a plurality of CTA blocks.
CTA is classified into two types: i.e., a dynamic CTA and a pseudo-static CTA.

The dynamic CTA can be changed in position in each superframe, but cannot be
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used in a relevant superframe if the beacon of a superframe is lost. On the other hand,
the pseudo static CTA remains unchanged in the same fixed position, and can be used
in the fixed position even if the beacon of a superframe is lost. However, the pseudo
static CTA cannot be used if a beacon is continuously lost over the number of times
corresponding to mMaxLostBeacons.

Amethod of reflecting the channel allocation information on the 15.3-standard
superframe according to an exemplary embodiment as shown in FIG. 4 existing over
the MBOA network will now be described.

If the second UWB interface module 320 receives an MBOA beacon frame, the
channel time adjustment module 330 checks using the received MBOA beacon frame
from which period channel allocation has been initiated on the MBOA network.

A slot corresponding to the allocated channel in the 15.3-standard superframe is
designated as a 'neighbor piconet' slot. A 15.3-standard beacon frame containing in-
formation regarding the allocated channel is broadcast so that it may not be used in
other 15.3-standard devices or networks.

Referring to FIG. 4, when the slot corresponding to the allocated channel is a CTA2
slot, the CTA2 slot is designated as the 'neighbor piconet' slot.

FIG. 5 is an illustration of superframes supporting the IEEE 802.15.3-standard and
the MBOA standard according to an exemplary embodiment of the present invention.
Information regarding channel allocation can be shared using the superframes.

As stated above, lengths of an IEEE 15.3-standard superframe 510 and an MBOA
superframe 520 are the same, i.e., 65536 ps. The IEEE 15.3-standard superframe
(abbreviated as 15.3-standard superframe) 510 has various slots allocated for data
transmission, including beacon and CTA slots, i.e., CTA1 through CTA4, the beacon,
the CTA1, CTA3 and CTA4 corresponding to 15.3-standard slots labeled as 15.3 use
slots 515. The MBOA superframe 520 has various distributed reservation protocol
(DRP) slots allocated for data transmission, including HARD DRP, BP, and DRP1
through DRP4. Here, BP, DRP1, DRP2 and DRP3 correspond to MBOA use slots
labeled 525.

If it is detected that channels are allocated in the CTA2 slot by devices complying
with the MBOA standard, the 15.3 use slots 515 of the 15.3-standard superframe 510 is
designated as a neighbor piconet slot, like in FIG. 4.

Therefore, the wireless network devices compliant with the 15.3 standard are not
allowed for channel allocation in the CTA2 slots but are allowed for channel allocation
in 15.3 use slots 515, as illustrated in FIG. 5.

If it is detected that wireless network devices compliant with the IEEE standard are
not allowed for channel allocation in the CTA2 slots but are allowed for channel

allocation only in the 15.3 use slots 515 shown in FIG. 5, the slot corresponding to the
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MBOA superframe 520 is allocated as the HARD DRP' slot, as illustrated in FIG. 5.

[54] Therefore, the wireless networks compliant with the MBOA standard are not
allowed for channel allocation in the 'HARD DRP' slot but are allowed for channel
allocation only in the MBOA slots 525, as illustrated in FIG. 5.

[55] FIG. 6 is a flowchart illustrating a method for performing channel allocation
between heterogeneous networks according to an exemplary embodiment of the
present invention.

[56] The wireless network apparatus 300 receives a beacon frame in operation S610. In
operation S620, it is determined whether the received beacon frame is a 15.3-standard
beacon frame or an MBOA beacon frame.

[57] If the received beacon frame is a 15.3-standard beacon frame, the channel time
adjustment module 330 extracts channel allocation information contained in the
received beacon frame and reflects the extracted channel allocation information on an
MBOA superframe, in operation S630. That is, the channel time adjustment module
330 allocates a ' HARD DRP' slot to the MBOA superframe so that other devices
existing in the MBOA network are not allowed to use the allocated HARD DRP slot.

[58] In operation S640, the reflected information is loaded on the MBOA beacon frame
to then be transmitted through the second UWB interface module 320. At this time, the
reflected information may be loaded on the 15.3-standard beacon frame to be
transmitted through the first UWB interface module 310.

[59] Here, a broadcasting method is used as a transmission method.

[60] If it is determined in operation S620 that the received beacon frame is an MBOA
beacon frame, the channel time adjustment module 330 reflects the extracted channel
allocation information that is contained in the received beacon frame on the
15.3-standard superframe, in operation S650. That is to say, a neighbor piconet slot is
allocated as the 15.3-standard superframe, as illustrated in FIG. 4, thereby preventing
other devices existing on the 15.3-standard from using the allocated neighbor piconet
slot.

Industrial Applicability

[61] As described above, according to exemplary embodiments of the present invention,
in a wireless network environment in which different formats of wireless networks
coexist, since information regarding channel slots allocated toheterogeneous wireless
networks is shared by the respective heterogeneous wireless networks, data com-
munication can be implemented.

[62] While the present invention has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and details may be made therein

without departing from the spirit and scope of the present invention as defined by the
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following claims.
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Claims

[1] A wireless network apparatus comprising;:

a first ultra wide band (UWB) interface module that transmits and receives a
frame compliant with a first UWB communication format;

a second UWB interface module that transmits and receives a frame compliant
with a second UWB communication format; and

a channel time adjustment module that generates a transmission frame having
channel allocation information, which is contained in a frame received through
the first UWB interface module, reflected thereon and transmits the generated
transmission frame through the second UWB interface module.

[2] The wireless network apparatus of claim 1, wherein the first UWB com-
munication format is a direct sequence ultrawide bandwidth (DS-UWB) com-
munication format compliant with the IEEE 802.15.3 standard.

[3] The wireless network apparatus of claim 2, wherein, the second UWB com-
munication format is a wireless network using multi-band OFDM Alliance
Physical Layer/Media Access Control Layer (MBOA PHY/MAC) standard.

[4] The wireless network apparatus of claim 3, wherein the frame received through
the first UWB interface module includes a beacon frame compliant with the
IEEE 803.15.3 standard.

[5] The wireless network apparatus of claim 3, wherein the transmission frame
includes a beacon frame compliant with a multi-band OFDM Alliance (MBOA)
standard.

[6] The wireless network apparatus of claim 3, wherein the channel adjustment

module designates a slot corresponding to an allocated channel in the frame
received through the first UWB interface module as a specific slot so that devices
operated using the second UWB communication format are not allowed channel

allocation in the specific slot.

[7] The wireless network apparatus of claim 6, wherein the specific slot that is
designated by the channel adjustment module is a HARD DRP slot.
[8] The wireless network apparatus of claim 1, wherein the first UWB com-

munication format is a multi-band OFDM Alliance (MBOA) communication
format compliant with the MBOA standard.

[9] The wireless network apparatus of claim 8, wherein the second UWB com-
munication format is a direct sequence (DS)-UWB communication format
compliant with the IEEE 803.15.3 standard.

[10] The wireless network apparatus of claim 9, wherein the frame received through

the first UWB interface module includes a beacon frame compliant with the
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MBOA standard.

The wireless network apparatus of claim 9, wherein the transmission frame
includes a beacon frame compliant with the IEEE 803.15.3 standard.

The wireless network apparatus of claim 8, wherein the channel adjustment
module designates a slot corresponding to an allocated channel in the frame
received through the first UWB interface module as a specific slot so that devices
operated using the second UWB communication format are not allowed channel
allocation in the specific slot.

The wireless network apparatus of claim 12, wherein the specific slot that is
designated by the channel adjustment module is a neighbor piconet slot.

A method for performing channel allocation between heterogeneous wireless
networks, the method comprising:

receiving a frame compliant with a first ultra wide band (UWB) communication
format;

generating a transmission frame having channel allocation information reflected
thereon; and

transmitting the generated transmission frame according to a second UWB com-
munication format.

The method of claim 14, wherein the first UWB communication format is a
direct sequence (DS)-UWB communication format compliant with the IEEE
802.15.3 standard.

The method of claim 15, wherein the sescond UWB communication format is a
multi-band OFDM Alliance (MBOA) communication format compliant with the
MBOA standard.

The method of claim 16, wherein the frame is a beacon frame compliant with the
IEEE 803.15.3 standard.

The method of claim 16, wherein the transmission frame includes a beacon frame
compliant with a multi-band OFDM Alliance (MBOA) standard.

The method of claim 16, wherein the transmitting of the generated transmission
frame comprises designating a slot corresponding to an allocated channel in the
frame received through the first UWB interface module as a specific slot so that
devices operated using the second UWB communication format are not allowed
channel allocation in the specific slot.

The method of claim 19, wherein the specific slot that is designated is a HARD
DRP slot.

The method of claim 14, wherein the first UWB communication format is an
MBOA communication format compliant with the MBOA standard.

The method of claim 21, wherein the sescond UWB communication format is a
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DS-UWB communication format compliant with the IEEE 802.15.3 standard.

[23] The method of claim 22, wherein the frame is a beacon frame compliant with a
multi-band OFDM Alliance (MBOA) standard.

[24] The method of claim 22, wherein the transmission frame is a beacon frame
compliant with the IEEE 802.15.3 standard.

[25] The method of claim 22, wherein the transmitting of the generated transmission

frame comprises designating a slot corresponding to an allocated channel in the
frame received through the first UWB interface module as a specific slot so that
devices operated using the second UWB communication format are not allowed
channel allocation in the specific slot.

[26] The method of claim 25, wherein the specific slot that is designated is a neighbor
piconet slot.



1/4

WO 2007/018366 PCT/KR2006/003043

FIG. 1




WO 2007/018366

300

2/4

FIG. 3

PCT/KR2006/003043

340
APPLICATION MODULE I’\/

i

FIRST INTERFACE
MODULE

CHANNEL TIME ADJUSTMENT
MODULE

330

SECOND INTERFACE
MODULE

)

)

310 320
FI1G. 4
SU;)Bf'frame #m-1 ' SUp@rﬂ”amQ #m Supeﬂl‘ame #m+1

Beacon
#m

Contention
access
period

Channel time aliccation period

MCTA

MCTA

2

CTA 1

CTAZ

CTAN-1

CTAN

NEIGHBOR PICONET SLOT



3/4

WO 2007/018366 PCT/KR2006/003043
FI1G. 5
SPERFRAENT | SUPERFRAME N | e
*EEE&OZ-’%%J}PERFRAMEN beacon | CTAT CTA? CTA3 | CTAd ________________
153 &81% )sst ’ 15.3 USE SLOT(515)
HARDDRP | BP |DRP1|  DAP2 | DAP3 |  HARD DRP

MBOA SUPERFRAME(520) ’_\J

MBOA USE SLOTS (525)




4/4

WO 2007/018366 PCT/KR2006/003043

FIG. 6
RECEIVE BEACON | _ 5610
FRAME S

8620

15.3 BEACON FRAME? NO

DESIGNATE NEIGHBOR |  gg50
| DESIGNATE HARD DRP SLOT PICONET SLOTIN153 |~
TRANSMIT MBOA BEACON
~_J FRAME AND 15.3 BEACON
8640 FRAME

END



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2006/003043

A. CLASSIFICATION OF SUBJECT MATTER

HO4L 12/66(2006.01)i

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)
IPC8 HO4L 12/28

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Patents and applications for inventions since 1975

Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used)
eKIPASS "heterogeneous, wireless, coordinator, coexistence, interference, first network, second network"

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

A EPO1119137A1 (LUCENT TECHNOLOGIES INC.) 25 July 2001 1-26
See Figure 1,
See Paragraphs 2, 5,24, 27-32, 51-55, 80-84

A US2004022219A1 (STEFAN MANGOLD et al.) 05 February 2004 1-26
See Pagagraphs 19, 29, 41

A US06891857B1 (RON NEVO et al.) 10 May 2005 1-26
See column 1, lines 46-56,
See column 3, line58 - column 4, linel7,
See column 4, lines 58-67,
See column 7, line 62 - column 8, line4,

A US06754176B1 (RAJUGOPAL R. GUBBI et al.) 22 June 2004 1-26
See column 5, lines 8-25,
See column 6, lines 1-45,
See column 7, line 56 - column &, line15

XI Further documents are listed in the continuation of Box C. |E See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"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
cited to establish the publication date of 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 "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
14 NOVEMBER 2006 (14.11.2006) 14 NOVEMBER 2006 (14.11.2006)
Name and mailing address of the ISA/KR Authorized officer
' Korean Intellectual Property Office
920 Dunsan-dong, Seo-gu, Daejeon 302-701, LEE, JEONG SU
. Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-5684

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



INTERNATIONAL SEARCH REPORT International application No.

PCT/KR2006/003043

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

EP01207654A2 (SYMBOL TECHNOLOGIES INC.) 22 May 2002
See Paragraphs 13, 16, 28,42, 44, 45,

1-26

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2006/003043
Patent document Publication Patent family Publication
cited in search report date member(s) date
EPO1119137A1 25.07.2001 DEEO030086G0 28.09.2006
EPO1119137B1 16.08. 2006
EP1119137A1 25.07.2001
EP1119137B1 16.08. 2006
EP1119137A1 25.07.2001
JP13217853 10.08.2001
JP2001217853A2 10.08.2001
US20010010689A1 02.08.2001
US2001010689AA 02.08.2001
US704664988 16.05.2006
US2004022219A1 05.02.2004 EPO1350368A2 08.10.2003
EP1350368A2 08.10.2003
JP16514382 13.05.2004
JP2004514382T2 13.05.2004
US20040222 19AA 05.02.2004
W0200241586A2 23.05.2002
W0200241586A3 24.07.2003
US06891857B1 10.05.2005 AU200077345A1 30.04.2001
EPO1216545A1 26.06.2002
EP1216545A1 26.06.2002
JP15510969 18.03.2003
JP2003510969T2 18.03.2003
US6891857B1 10.05.2005
US6891857BA 10.05.2005
W00124457A1 05.04.2001
W0200124457A1 05.04.2001
US06754176B1 22.06.2004 AU200132849A1 12.09.2001
AU200132849A5 12.09.2001
US6754176B1 22.06.2004
US6754176BA 22.06.2004
W00165773A2 07.09.2001
W0200165773A2 07.09.2001
W0200165773A3 07.03.2002
EPO1207654A2 22.05.2002 AU200172045A1 23.05.2002
AU200172045B2 23.05.2002
AU200172045A5 23.05.2002
AU783921B2 22.12.2005
CN1358003 10.07.2002
CN1358003A 10.07.2002
EP01207654A3 09.06.2004
EP1207654A2 22.05.2002
EP1207654A3 09.06.2004
JP14185476 28.06.2002
JP2002185476A2 28.06.2002
US2006211372AA 21.09.2006
US7039358BA 02.05.2006

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




	Page 1 - front-page
	Page 2 - front-page
	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 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report

